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1-CEKLIUS

KAPATBUIBICTAHY FBUIBIMJIAPBIH JAMBITY AT DI
KAC IBUIBIMJIAP MEH CTYJAEHTTEPAIH
FBIUIBIMU 3EPTTEYJIEPI

UDC 512.5

LINEARIZATION OF AUTOMORPHISM OF TWO GENERATED FREE
LEFT-SYMMETRIC ALGEBRAS

BibinurMutalipova - 2" year master student “6M010900 — Mathematics”
Scientific adviser — A.Naurazbekova
L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

The basis of free left-symmetric algebras
A vector space A over an arbitrary field k is called a left-symmetric algebra if for any
x,y,z € A the identity

(xy)z — x(yz) = (xz)y — x(zy) holds.

In other words, the associator (x,y,z) = (xy)z — x(yz) is symmetric with respect to y and
z, 1.€.

xy,2) = (v,x,2).

For right-symmetric algebras the following identity is satisfied:

(y,2) = (x2)

It 1s clear that the opposite algebra of a left-symmetric algebra is a right-symmetric algebra.
In this sense, the study of right-symmetric algebras is completely parallel to the study of left-
symmetric algebras. InL. Makar-Limanov, D. Kozybaev, U. Umirbaev [1] proved that
automorphisms of free right-symmetric rank two algebras are tame. We prove that the group of
automorphisms of a free left-symmetric algebra of rank two admits the structure of an amalgamated
free product.Using this structure, we prove that any reductive group of automorphisms of a two-
generated free left-symmetric algebra is linearizable over a field of characteristic zero. Deriving,
proving equations from articles gives us following results.

Let k be an arbitrary field. Through LS{x;, X, ...,x,) we denote the free algebra in the
variables x;, X, ...,x, over a field k. By deg we denote the standard degree function on LS(x,
Xy o, Xp) €., deg (x;) =1 fori.

For any nonzero h € LS(x;, x,), and for any nonzero f €LS(x) we have [2]

deg (f (b)) = deg (f) - deg (h).

Let X = {x;, x;...,x,} be a finite alphabet. By X* we denote the set of all non-associative
words in the alphabet X. By deg(u) we also denote the function degree on X* such that deg(x;) =
1 for all i. Each non-associative word u of degree = 2 is uniquely represented in the form u =
UiUy, deg(uy), deg(uz) < deg(u).

Put x; < x,..<x,. Let u and v be arbitrary elements of X*. Put u < v if deg(u) <
deg (v). Let deg(u) = deg(v) =2, u =uju,, v =vv,, thenletu <vifu; <vy; oruy =v;
and u, < v,.

A word is called good if it contains a sub-word of the form r(st)€ X",
where deg(r),deg(s),deg(t) = 1and s > t. A word is called good if it is not reduced. We denote
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by W the set of all right words in the alphabet X.

By LS, = LS{(x;, x...,x,) we denote the free left-symmetric algebra of the variables
X1, X5 ..., X over the field k. The set of all good words W forms a linear basis LS,,. Every nonzero
element f of LS,, is uniquely represented as

f = lel + Jsz + -+ Jme

where w; € W, 0 #4; € k for all i and w; < w, <...<w,,. The word w; is called is also
called the lowest term of f and is denoted by f.

For each f € LS,,, by Lywe denote the operator of left multiplication by f acting in LS, i.e.
uLy = uy forallu € LS,. In particular, ifw, w;, w, ... wy, € X7, then

Ly Ly, ...Ly, W = (Wp...(..wy(Wiw))).

Lemma 1[1]Every good word w € W can be uniquely represented in the form

w = LyiLyo . LyymXi, (1.1.1)
where wi€ W forall jand wi 2wy > ... > wp,

Lemma 2[1] Letw € LS,,and

w = Ly1Lyo .. LymXi (1.1.2)
where wi€ W for all jand wi >w, >...>wy. Then w is a good word.

Lemma 3 [1]Let u and v be good words, assume that v = Ly, L, ... L, x;, Then

W = L‘UlL‘UZ L‘USLUL xl', (113)

Vs41 ***
where vi > ...vi>Uu>v> L L 2> v,
Corollary 1[1]If u,v,w € W, then (uv)w = (uw)v.
Lemma 4[1] Let u, v, w be arbitrary good words. Ifu > v, then (wu) > (Wv) and (uw) >
(vw).
Corollary 2 [1]If f,g € LS,,, then fg = fg.

Lemma 5[1] Let v,u be good words of the algebra LS (y), w be a good word of the algebra
LS{(x,y) and v > u. Then

1) v(w) € W;

2) v(w) > u(w).

Corollary 3 [1]If f € LS(x,y), g € LS(x,y), then f(g) = f(g).

Amalgamated Free Product.

Let k be an arbitrary field. Let A = SL(x,, x,)be freeleft-symmetric algebras of rank two
over k. Let also Aut(A) be the automorphism group of the algebra A. By ¢ = (fy, f2) we denote an
automorphism of the algebra A such that ¢(x) = f;, ¢ (y) = f,. Automorphisms of the form

c(1,a,f) = (ax+ f(¥),y),
9(2,a,9) = (x,ay + g(x)),
where 0 # a € k, f(y) € Q(y), g(x) € Q(x) are called elementary. The subgroup T(A) of

Aut(A) generated by all elementary automorphisms is called the subgroup of tame automorphisms.
If the automorphism is not tame it is calledwild.
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For an automorphism 6 = (f3, f;) € Aut(A) we define a degree, a general degree, and a
bidegree, setting, respectively

deg(0) = max{deg(f;),deg(f2)},
t deg(0) = deg(f;) + deg(f,),
bideg(0) = (deg(f,),deg(f,)).

If
0 = (flffZ)fq) = (glng)’

then the product in Aut(A)is defined by the following formula:

609 = (g1(f1, 12), 92(f1, f2)).

Let Af,(A) be the group of affine automorphisms of the algebra A, i.e. automorphism group
of the form
(a1x + b1y + ¢4, ayx + by + c3),

where a;, b;, ¢; € k,a,,b, # a,b;, Try,(A) is the group of triangular automorphisms of the
algebra A, i.e. automorphism group of the form

(ax + f(y),by + ©),

where 0 # a,b € k,c € k,f(y) € SL(y), and let C = Af,(A) N Try,(A).

Let G be an arbitrary group, Gy, G1, G, be subgroups of G, and Gy = G; N G,. A group G is
called a free product of subgroupsG, and G,with a combined subgroupG, and is denoted by G =
Gq *g, G, if

a) G 1s generated by subgroups G, and G,;

b) The defining relations of G consist only of the defining relations of the subgroups G,
and G,.

If S; is a system of left representatives G; in Gy, S, is a system of left representatives G, in
Gy, then G is a free product of subgroups G; and G,. with a combined subgroup G, if and only if
when each g € G is uniquely represented as

g = 91 - GkC,

where g; €S, US,, i = 1,...,k, g;,9; +1 do not simultaneously belong to S; and S,
¢ € G,.

The notation h;(y) in the proofs of the following several lemmas means that h;(y) € Q(y) is
a homogeneous element of degree i with respect to a function of degree deg in one variable y. It is
clear that hy(y) € k.

Lemma 6. a) The system of elements

Ay = {id = (x,y),y = (0, x + ay)|a € k}

is a system of representatives of left adjacent classes Af,(A4) in the subgroup C.
b) Elements system

By = {8 =&+ q.»qy) =h,(y) +...+ hy(¥)}

is a system of representatives of left adjacent classes T, (A) in the subgroup C.
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Lemma 7 Let A, By be the sets defined in Lemma 6. Then any tame automorphism ¢ of the
algebra A can be decomposed into a product of the form

@ =vyioB1oV2o B2 0V o Br o Vi+1 04, (1)
where y; € Ao, V2,--» Yk = id, B; € By, B1,---, Pk # id,A EC.

Lemma 8 Let ¢ = (fy, f2) be an automorphism of the algebra A, representable as a product

@ = (fu.fa) = Biovz ©B29 ..o Vi © Pr,

where id # y; € Ay, id # ; € By for all i. If B; = (x + q;(¥),y),deg(q;(y)) = n;for all
1 <i<k,then
deg (f1) = ning...ng_qny,

deg (f;) = nqn,...n_q,if k> 1
and

deg () =1, if k = 1.

Lemma 9 The decomposition (1) of the automorphism ¢ from Lemma 7 is unique.

Theorem 1Let A = SL{x,,x,)be freeleft-symmetric algebra in two variables x,, x, over k.
The group of tame automorphisms of A is a free product of subgroups of affine automorphisms
Af,(A) and triangular automorphisms T, (A) with the combined subgroup C = Af,(4) N Try,(A),
1.e.
T(A) = Af2(4) *¢ Try(4).

Linearization of automorphisms.

Let k be an arbitrary field. Let A = SL(x;, X5 ..., X,) be free left-symmetric algebras of rank
two over field k.

A subgroup G of Aut (4,) is called locally finite if, for any finite-dimensional subspace
V c A, thespace G.V = {g (v)|g € G,v € V} is finite-dimensional.

Lemma 10Let G be a subgroup of Aut (4,) If G.V is a finite-dimensional space for V =
kxy + ...+ kx,, then G is a locally finite subgroup.

Theorem2Let SL be free left-symmetric algebras, A = SL(x;, x,) the free left-symmetric
algebras in two variables x;, x, over k, and G a locally finite subgroup of T(A). Then G is conjugate
to the subgroup Af, (A) or Tr,(A).

References
1. Kozybaev, D., Makar-Limanov, L., Umirbaev, U. The Freiheitssatz and the automorphisms
of free right-symmetric algebras //Asian-European Journal of Mathematics, 2008 Nel(2), P.243-254
2. AnumOaeB A.A, HaypaszbekoBa A.C, Koszpibae J[.X. Jluneapuzanus aBTOMOp(U3MOB U

TpUaHryasiuus AauddepeHurpoBaHuil cBOOOIHBIX ainredp panra 2 //CulOupckue 5>JIeKTPOHHbIE
Maremarudeckue uzpectusi, Nel6(0), 2019,C.1133-46
Summary

We prove that the group of automorphisms of a free left-symmetric algebra of rank two
admits an amalgamated free product structure. Using this structure, we prove that any reductive
group of automorphisms of a two-generated free left-symmetric algebra is linearizable over a field of
characteristic zero.

Keywords: free left-symmetric algebra, automorphism, free product, linearization.
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VK 214
CBI3BIKThI JU®®EPEHLIUAJJILIK TEHJIEYJIEP JKYHECI

CaiiimkapumMoB YMU/IKaH AOUpaIINI0BUY
HIbIMKeHT YHMBEPCUTETI,
MaremaTHKa MaMaHABIFBIHBIH 2 KYPC MAIHCTPAHTHI

MareMaTHKaIIBIK aHAIM3IIH €H MaHBI3IBl KOHE KAapaThUIBICTaHy FBUIBIMIApHI ((du3uKa,
aCTPOHOMHSI, MEXaHHKA T. 0.) MEH TEXHUKAHBIH MOCEJIEJIEPIH IIEUTy I€ €PEKILE OPbIH aJaThlH CaJlachl
muddepeHInaANIBIK TEHACYJIEp Teopusichl Oosbim TaObmanbl. duddepenumanapik TeHaey Oip
amMaHblH eKIHII1 Olp mamanapra Toyenaulik 3aHblH Oepenl. byn Tenaeynepneri 6enricizaep Oip
aifHPIMAJIBI HEMece €Ki, YII >KOHE OHAH Jia KOl aifHbIMallbl IaMayapiblH (YHKIUSIIAPHl OOJIBIIT
TaObLTAIBI.

Hubdepenunanaplk TeHACY €M TOyeNCi3 aWHbBIMalbl X TEH I13ACTIHETIH y=y (x)
(GYHKIUSCHIH KOHE OHBIH TYBIHIBUIAPBIH OaiiIaHBICTHIPATHIH TeHAEYI aiitansl. Erep tenneyxeri
Toyenci3 aiHbIManbl Oipey Oosca, oHma TeHueyal Kal auddepeHnnanaplK TEeHIeyHEMece
muddepeHunanablK TeHaey Aen ataiipl. Erep ne Toyesnci3 aifHbIMallbl CaHbl €KEy HEMece OJJaH KeIl
Oonca, oHAga TeHJeyal JAepOec TYBIHAbUIBI AU QPEepeHUuanIblK TeHAeY Jel  aTaiJibl.
JuddepeHunanaplK TeHAEYre KIPpETIH TYBIH/BIHBIH €H KOFapFbl peTi 6epuireH auddepeHnnaniabk
TEHJICY/IIH PEeTi e aTanxabl.

Meicanra,

o xdx — ydy = 0 — Gipinuri peTti KapanaibiM auddepeHInaIIBIKTCHISYIep
c?u(xy) . ou(xy) .. .

. T v f (x; ¥)- exinmi perti quddepeHnnanapK TeHaeyIep

o y"(x) — xy? (x) = 3 yminmi perti gudpepeHnmanbK TeHIeyep

F(xayay'ay”a---ay(n))zo’ (1)
"™ #0) . . ) . .
Y TYpiHAeri TeHaeyai nuddepeHuanabK TeHaey IehMi3.

AmnpikTama: benrini Oip apanbikra n peTTi y31iKci3 quddepeHnnaniaHaThiH o(x) GyHKIMSCHI
F(x,y,9, "™y =0, (" =0 : : y
DAREDERRI4 ’ Y (1)Tenmeynmi x-ke KaparaHaa TeIe-TEHIIKKE alHaJbIpca,

i " (n) _ —
JIEMEK F(x,0(x),0'(x),9"(x),....0™" (x)) = 0 6ouca, onga Y = (%) ¢byakmuscel (1) Terneynig
MIeMTIM1 JCT aTaiajbl.

Fx,yy')=0 (2)
TypiHae OepuireHn TeHaeyal Oipinm petti nuddepeHmanapk TeHaey aen araiasl. Erep (2)
/

TEeHJIEY Y xa KaparaH/a meniieTid 6osca, OH/Ia OHbBI

Y fen)3)

TypiHe KenTipyre Oomnazabl. (3) TeHIeyAl TYbIHAbIFAa KaThICTHI HICIIUIreH OIpiHIII peTTi
g epeHInanabK TEHACY Ael aTaiabl.
Amnpikrama:. Erep y3mikciz muddepennmanganatein y=¢(x) GyHKUMsICH [ MHTEpBAIBIHAA

/
(2) memece (3) TeHmeymi x - Ke KaparaHja TeTe-TeHIKKe aianapipca, 1eMex F(x, ¢(x), 4 (x))=0
/
( 4 (x)=f(x, ¢(x))), xe3 kenreH xel, onma ¢@(x) QyHkUsAckH Oepuiren (2) Hemece (3)

TeHIEYAIH 1memnrimi ren ataiasl. Erep ¢h(x,))=0 Tenaeyi y-Ti x-TiH QYHKIUACH PETIHIEC aHBIKTAUTHIH
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ooica, (y=¢(x)) xoHe@(x) GpyHkusAck (3) TeHAeyaiH menriMi 6osica, oHaa ¢(x,y)=0 KatbiceiH (3)
TEeHJICY/IIH alKbpIHIaIMaraH (opMaarsl MIemniMi (MHTEeTpaibl) ICT aTaiIbl.

Mbulcan:Alitansiky — y' = OTeHgeyi Gepincin.  y = 3e¥xoney = 4e *QyHKIMSI OCHI
TeHaeyiH mentivi 6omansl. Cebebdi,y = 3e*dynxmus y' = 3e* , y = 3e*ren. Bepinren tenneyre
opHanacteipcak,3e* — 3e* = 0, 0=0

. y=4e7* y' =—4e* y = 4e *reH. bepinren Tenneyre opHATACTHIPCAK,

4e™* —4e™* =0, 0=0

Conpiven auddepeHnuaniaplK TeHACYAIH Oip memiMi FaHa eMec, KO IIenriMi 0oJIaTbIHbIHA
Ke31M1311 JeTKi3a1K. bys ¢akt, TinTi nHTerpanaplk ecentey ke3ineH oenruni 6osiral. LlbiHbIHAA N2,

U —

y=s (x)(4)

KapanailblM TeHZIEYlH ajicak, Oyl TeHIeyliH IiemiMi f(x) (pyHKIUICHIHbIH aHbIKTaIMaraH
uHTerpansl exeni oenriniy = [ f(x)dx (y= f; f(x)dx + ¢)(4) TeHaeyniH MeMiMAEPiHIH KaIbl

0
TYpiH ObuTail jxa3yra Oonanel. y=@(x)+CmyHna@(x) (4) TenumeyniH Kanpaima Oip memimi. C-ra
MoHJIep Oepy apKbLIbI (4) TeHACYAIH AepOec menrimMia Tadyra 60aabl.

(3) muddepennmanaplK TEHACYIIH IIEHIIMACPIHIH Kanmbl TYpiHY=@(x,C) dopmymnacs
apKBUIBI Ka3yFa 00J1a ibl.

Kanner  karmaiima  guddepeHUMANABIK  TEHACYNCPAIH  MIEHIMACPIHIH  YKaJIIb
TYPi@(X,y,C)=0dopmynacsl apKblIbl Ka3bliazbl. BynkaTsicThl (3) TEeHAEYIH Kallbl MHTErpajbl JeI
aTaunnpl.

(3) Tenneyniy MENIiMIHIH TPa@UTIHOCH TEHACYIIH UHTETPANIBIK KUCHIFBI JIeNa TanIbl.

(3) renneyniHQ(xg)=yy  (y| =% = Yo )IIapTBhIH KaHAFaTTaHABIPATHIHY=(@(X)UIEIIIMIH TaOy bl

l —
y =1y TeHJIeyl YIIiH TyXbIpeiMaasiFad Koy ecei (HeMece OacTamkbl ecen) ACHIi.

Y| ¥ = Yo mapThIH 0acTamKbl MApT ACT aTalabl. X;, )y LIaManapblH OacTamkel OepuriMaep
Jeul.

J(x) GyHKIMACH OeNrull mapTTapibl KaHaFaTTaHAbIpFaH/1a

! —
V=A%) TEHJIEY1 YIITiH TYKbIpbiMaanFad Ko ece0iH1H KalFbI3FaHa MenrMiHig 0ap xKoHe
KaJIFpI3 00JIaTHIHBIH JdJienieyre 001abl.
dy
= f(x,y)
dx (5)

Tenneyinopkaiian
M(x,y)dx+N(x,y)dy=0 (6)

Typine kentipyre O6oJaasl xkoHe kepicinie. Mpicanra (5) tenneyni (1.12) tenneyre kentipy
YIIiH OHBIH €Ki KaFbIH N(X,))dx kebeiTcex 6osranbl. Conpa (6) Typre kenripemis. by xarmaiina

M(x,y)=-f(x,y)N(x,).
d
2 fi (x)fz (y)

AnbikTama:MbIHaTYpAET1 dx wone M;(x)M>(y)dx+N;(x)N>(y)dy=0  (7)
TEHJeyNep/l alHbIMAIIBIChl aKbIPATHUIATHIH TEHJIEY A€M aTaiiMbi3. (7) TeHIeylHe TOH KacHeT dx MeH
dy mamanapblHblH Ko3(gduuerTepi ekl (QYHKIUSHBIH KeOeWTIHIICiHEeH Typaabl. Omnaplbiq
OpKaMChICHI Oip FaHA afHBIMAJIBIFA TOYEI {1 OOJIAIBI.

M, (x)dx N Nz(x)dx ~ 0
Erep M, (y ) 0, M(x) #0 6onca, onma (7) TeHaeyxdi N, (x ) M, (x ) TYpiHE
kentipemiz. COHFBI TEHICY/I MbIHA TYPJE JKa3yFa 00JIa b



[l ok
OcbLraH N, (x) M, (x)

Mynna CepkiH TypakThl. AJBIHFaH TeHACY OIH COJ KarblH F(x,y) Oenrimecek F(x,y)= C
TeHIIrH anambi3. O OepiireH TeHACY/TIH KaIbl HHTETPaJIbl OOJIBINTa OBUTATHIHBI OCTT LTI

C

Anerep Mz(y 0)= 0, oHna y=y, Qynkuuscsl (7) TenaeyiHiH wmenriMi 6onanel. Oitkeni (7)
TeHACYIHIH dy=dyy=0 OOJFaHIbIKTaH €KiHII1 KOCBUIFBIIIBI JaHoJbre anHananpl. CoHpail-ak
Ny, (x0)=0, onga x=xpne (7) Tenneyiniy memrimMi 6onaapl. byn memrimaep nepbec Hemece epekiie
menrivae 6omaananel. Erep kepceruiren memimuaep mnapamerp C—HbIH Oenrini Oip MoHIepiHIe
JKaJIMbl MICMIIMIHEH aJliblHCa, OHJA oJiap AepOec mienrimaep Oosaapl, aa KapaMa-Kapchl Karaania
€pEeK IICIICIIIMIe KaTaIbl.

Mbiican:x(1 + y3)dx — y2(1 + x?)dx = 0. nuddepeHnyan TeHAEYAIH >Kaalbl LICIIIMIH
Tabambl3.

xdx  y?dy

1+x2  1+y3

bepinren TeHmey alHBIMAIBICHl aXbIpaThUIaThIH TeHACy. OHaa = 0 Tenaeymi

1 1 1
I/IHTeraJ'I)IaCElKEIIlll + le-g In|1 + y3| = -InC
[ToTennmanaaranHaH KediH auddepeHnran TeHaey/ 1iH Kabl MEeNiM TaObLIIbI.
(14 x2)3
(1+y%)?

Erep TenzaeyniH OH arbIHAaFbl ©pHEK O€Nrici3 (yHKIMsS MEH OHbIH TYbIHJbLIApbIHA Kapaii
CBI3BIKTHIK JKOHE OJIapAblH KOOCUTIHIUIEpPIH KamMThIMaca, OHJAa MYHJAal TEHACYIEP/l CHI3BIKTHIK
muddepeHnnanapIK TEHACYIIEp eI aTalIbl.

Erep (1) Tenney TybIHABIHBIH KOFApFbI peTiHE Kapail LIelice:

y™ = f(x,y(x),y’(x),...,y(”‘l)(x))(1.2)

oHAa nuddepeHITnaNIbIK TEHIEY HOPMAJIbl TYpAE OCpUIreH Ner alTabl.

HubdepeHunanaplk TEeHICY MIENIIMIHIH TpaguriH TEHACYAIH WHTETPAIIBIK KUCHIFBI JCT
aTaunnpl.

bepinren muddepeHumnanapik TeHACYAIH MIENTIMIH Taby MPOIECIH TEHIEYA1 UHTETpalIayAetI
aTainpl.

n-petTi nuddepenuumaniplk (1.1) TeHAEyAIH Kanmbl MIEMIMI AEN TOYeICi3 alHbIMANbl X TE€H
YKOHE Ke3 KEJITeH /1 TYPAKThl CAHHAH TOYEJI1

Yy = QD(X, €1, C2 ,....,Cn) (1.3)
¢byHkuusceiHaiTaabl. (1.3) sxanmnel menim KaicelOip JkaFaaiinapia ailKplH1aIMaraH
@(x,y,¢1,C2, o, Cy) =0 (1.39)
TYpPJE aJbIHAJIbl, OYJ1 MIEHIIM/I1 KaJIIIbl HHTErpajl 1N aTai/ibl.
HuddepeHunanaplK TeHASYIIH AepOec MemriMi Aen >Kajalbl IIEMIMHEH TYpPaKThUIapIbIH
oenruti Oip MoHAEpiHAE anblHFaH menrimMal anTtanael. (1.2) muddepeHnuanaplk TEHACYIIH aepoec
menriMid Tady yiriH O0acTanksl mapTrap oepiieni:

I} I} -1 _
Yo = y(x0), Yo =¥ (Ko)roy T = y D (xy)

JuddepeHunanaplK TEHACYIEPAIH ChI3bIKTHI XKYyienepi MbIHaIaM:



dy

d_x1 = p11 ()1 + P12 (yz + - + p1a () + fl(x)’w
dy

d_xz = P21 (Y1 + P2 ()Y + -+ + P2 (¥ + (%), 3
dyn _

E - pnl(x)yl + pnz(x)yz + -+ pnn(x)yn + fn(x)’)

myngarel pi(x)(k =1, 2,.., n)xoue fi,(x) (k=1, 2,..., n) moui x-Tan Gepinren
¢byHkuMsuap, oHnga on auddepeHIHaANAbIK TEHACYJIEPAIH CBI3BIKTHI Kylecl Hemece, KbICKalla,
CBI3BIKTBI JKYH€E JIeTl aTajlajbl.

% =21 1P O+ filx) k=1, 2,..., n).(14)

Erep OGapnbik dynkuusiap (a,b) apansirsiaga fi, (x) = 0 Gosca, oupa (1.1) xyiie 6ipmexmi
nen atananbl. by skargaiina (1.1) sxylie MbIHA TYpAE JKa3bLUIa b

d
k=Wt Oy (k=12 ., ) (15)

1.(1.1) CBI3BIKTBI KY€ TOyeJC13 AHBIMAIIBIHBIH K€3-KEJIT€H 03TrepPTYIEPIH/IE ChI3BIKTHI OOJIBITT
KaJa/ipl

x = ¢(t),

MyHIarbl @(t) — t-nan ke3-kenred GpyHKuus, (o,p) MHTEpBAIbIHIA aHBIKTAIFaH )KIHE Y3iTiccis
nuddepeHnraniairad, COHbIMEH Oipre 0apibIK (o,[3) UHTEpBaJIbIHAA

a=@(@),b=0e@), @) #0.

IrsraEIMEHE,
dyy _ dy, 1
dx  dt ¢'(t)
Conppikran (1)xyiie MblHA TYpre Keienl
Qe =¥ Pa Oy + @ =1, ., W),
MYH/IaFbl

() = pu(9(©0)e (©), i (©) = fi(© = fi(0 ()9 ().

P () xosduumentrepi xome fi(t) Gpynxuusiapsl  (o,p) MHTepBabIHAA y3imiccis. Bynau
0acka, O1pTeKT1 Kyle OIpTeKTIre aifHaIaThIHBI OCNTLTI.

Toyernci3 aifHBIMAIBIHBI AJIMACTBIPBII, N-Ii PETTI CHI3BIKTHI TEHJACY CHUSKTBI, OCHI CBHI3BIKTHI
KYHMEHI bIHFAIIBI TYPre ajbll Kexyre 0oJaipl .

2.(1.1)CBI3BIKTBI KYH€ CBI3BIKTBI OOJBINT Kajlaabl erep, KaHmail nga OoJICBIH Oelnrici3
byHKUMsIIAp

z; = Yi=1 AixYVx, (1.6)

ai(X) TypreHmipynaep kodduumeHTTEpi, MasMyHbI (0,p) HMHTEpBaJbIHIA X-TaH Y3iIicCi3
muddepeHnranianral GyHKIMsIap.

[embiMenne, (1.3) Typiaenaipy epekiie OoJIMaraH/bIKTaH, OHJA JKaJFbI3 Kepl TypieHAIpY
Oap Gostabt

Vi = S Bz (=1, 2,0, ), (17)

myngarsl B, (x) - (a,b) apanerbinga y3imiccis auddepenumannanran. (1.7) Typaenaipy ae
epekiie GOJbIT TabbUIMAABI, an OHBIH S (x) xosduumenTrepin tanpiMan Kpamep epekecin
naiananein Tabyra 6osansl. ConsiMen Oipre i (x) kosduimentrepi @, (x) xosduumenTrepi
apKbUTBI MBIHA (DOpMYITaMeH aiKbIHIAa IbI:

Dyi(x) .
Bir (x) = ;(—;;(l, k=1, 2,.., n).

Mymnnarsl Dy; (x)-D (A)aHbIKTai ThIHA ), (X) DIEMEHTIHIH anreOpabik TOIBIKTAYBIIIEL.

Enpi xxyiieHiH TypiaeHaipuires Typi tabaiibik. bizne Oapbl
n n

dZi , ,
a=zaik Yk+zaik3’k =
k=1

k=1
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zn: Brem (X) Zpy, + Z Xk Zpkl )y + frilx) | =
m=1 = 1=
2

Biem () Zm + Z Ak Zpkl Z Bum (X)Zp + fic(x)

= dik
k=1 m=1
HEeMece
dz; N ~ _
é =3 1 Pim(zp + £, (x) (=1, 2,.., n),(1.8)
M¥HI[aFBI
Pim (x) = Z ke Brom (x) + Z ik Z Pi1Bim (%)
k=1
(i,m=1, 2 n),

fito) = 1%{ ) fi()(i=1, 2,... , m).
(1.8) )KYI/IGHIH TYPJICHIIPUITeH Koa(bnuneHTTepi (a,b) apanmbIFplHIA Y3UTICCI3 JKOHE JI€
O1pTeKTi )Kyle OIpTEKT1 OOJIBIN e3repe/l.

Koapaunbliran dneduerrep:
1. TuxonoB A.H., BacwibeBa A.b., CpemmnukoB A.I'. JluddepeHnuanpubie ypaBHEHUS.-
M.:Haykal985.
2. ©Ouwumno A.®. CoopHuUK 3a1a4u 110 00bIKHOBEHHbIE U depeHanbubM ypaBHeHUsIM. Hayka,
1984.
3. Moykees b.U. uddepenumnanasix Tenaeynepai memnry. A.: Mekremn,1989.
4. MoykeeB b.1. luddepennmanapix Tenaeynepai memry aaicrepi / b MoykeeB. — AimaTsl:
5. KagpikenoB  B.M. [luddepennmanaplk TeHAEyJAepaiH ecenTepl MeEH  KaTThIFyJIaphbl
Anmater:Kazak yausepcuteti, 2002.
6. CyneiimenoB XK.C. [ludpdepennmanasik Tenaeynep. Anmarsl, b.1. «Payany, 1991 xbur.
7. CyneiimenoB XK.C. [luddepennmanabik Tenaeynep. Anmarel, b.2. «Payany, 1996 xbur.
8. TuteybepaueB b. quddepenumnanasik Tegaeynep. Llsivkent. 2004.
9. E.Y.CoaroB ludbdepentmanapik TeHaeynep, TomkeHT 1992xp11.

Pesrome
B sTOoM noknane BbIpa)keHbl pa3iHuHbIe CIIOCOOBI PEleHUs JIMHEUHBIX JePdepeHInaIbHbIX
YpaBHEHUH, NEPBOE OJHOPOJHOE U JMHEWHOoe aud¢epeHlnaIbHble YpaBHEHUS, PELICHUE STUX
YpaBHEHUN MPUMEHSIOTCS pa3inyHble (POPMYJIBI

Summary
This report shows the various of methods for solvingthe linear differential equations, firsty,
homogeneous and linear differential equations,to show them the solving of equations applied using
the formula
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BIJIIM BEPY JKYHECIHJIE OKYIIBLJIAPJIBIH MATEMATHKAJIBIK
KY3IPETTUIIT'TH KAJIBIIITACTBIPY IBIH FBIJIBIMU-ITIEJAT OI'NKAJIBIK
HEI'I3AEPI

Maxcymosa JK.- ara okbITymisl, baiinyanosa JI.A., Kongisia M. H.
AOUNY MarucTpaHTTaphl

butim OGepy >xylieciHiH eH 0acThl Maceiieci — OLIIM CammachlHBIH JCHTCHIH XalbIKapaslblK
nopexere xeTkizy. Koramapik eMipaiH OapIiblK canaiapblHaa, COHBIH imIiHae, OutiM Oepy calachiHaa
XKYPIIT KATKAH ©3repicTep OUTIM KYHECIH JIEeM/IIK TalanTapFa CONKEC TaMbITY bl KaXXeT eTe/l.

Kazipri keszenne Kaszakcrtan PecnyOnmukaceiHma OUTIM canachlHIA TYJIFAIBIK-OaF apIibl
OKBITyFa JKOHE WTUICHIIPYre KellyAe KOFaM TaJlaTapblHa OaiJIaHBICTBI JIEMOKPATHSIIBIK
KYHJIBUIBIKTapFa KeIlyJe IIemynii posb 12 KbUIABIK OuTiM KykeciHe OepuireH. OcbiFaH opaid,
OKYUIBIIAPIbIH KY31pETTUIIrH KalbIITAaCTBIPY Ka3ipri Ou1iM KyHeciHiH 0acThl OarbITTTapbIHBIH O1pi
OOJIBIIT  KapacThIphUIyAa >KOHE OuTiMu camana 12 >KpULABIK OuTiM Oepy JIHMIAaKTHKAIBIK >KOHE
MeJarorukajiblK MIHAETTEPAl ILIEUly J>KOJbIHAa 30p Kypan Oosbln oTblp. Kaszipri MemiekeTTik
CTaHJapTTap MEH KaynbulapAa 12 xbpUIAbIK OuTiM Oepy >KyHeciH 9JICHAMAJIbIK JKOHE MPAKTHKAIIBIK
Tangayaapaa OKBITYIbIH KOHE TOPOMEHIH MCHXOJOTHUSUIBIK-TIEarOTUKAIBIK MIHACTTEPIH IICIIyTe,
OKYUIBIJIAPJBIH JKEKe TYIFANbIK KaOUIeTTepiH KaJbIITacThbipyFa OarbITTalFaH YpAIC eceOiHnae
KapacTbIPbLIa/IbI.

OKyILBIHBIH OH-6pICiH JaMbITHIN, ajfaH OUTIMIEPIH 3 TIHKIpUOECIHIe KaHa >Karnaiiapia
KOJIIaHy OUTIKTUIINH, 13/IeHIMIA3, LIbIFapMallbll TYJIFA KaJbIITACTBIPYIBIH OIpAeH-0ip K0jbl 12
KBUIIBIK OUTIM Oepyre Kellly eKeHIH aJieMIIK ToxipuOe aaseneyne. byrinri KkyHi pecryOaukamMbl3ia
12 xpuiablK OuTiM Oepyre Kellyre JalbIHABIK KYMbBICTApbl KaH-KaKThl TaJKbUIaHyAa. 12 KbUIABIK
OuriM Oepy >KyleciHe Kelly-KOFamJarbl elieysll ©3repicTep MEH aJamjap apacblHIaFrbl KapbIM-
KaTblHAC KYpaJlJIapblHBIH KapbIIITall JaMyblHa OaiJIaHBICTBI >KaHAa aJamJbl KaJbIITACTBIPYIbI
Ke3JlereH 3amMaH Tajadbl. OJeMJIK OUlIM KEeHICTIMHAET1 OKBITYIBIH O3bIK TEXHOJOTHUSIAPbIH
KAMTUTBIH jKaHa OUIIM Ma3MyHbl HIbIHAWbl KapbIC, ajgan Oocekere KaOUIETT1 ajgaMm TapOueneyi
KaMTaMachkl3 €Tyre THIC .

12 XKpUIABIK JKanmbel opTa OutliM OepyliH KYpBUIBIMJBIK-Ma3MYH/ABIK MOJENl TOMEHJEr1
YCTaHBIMJIAp HETi31H/1€ YIBIMIACTHIPBLIAbIL:

— JKE€Ke TYJIFaHBIH JKac KE3CHIEPIHIH eCKepLTyi,;

— KYTUIETIH HOTUXKEJIEPAIH KETICTIKTEpIHE OaFbITThUIBIFbI;

— OKBITY/IbIH Ca0aKTaCTbIFbI;

— 9op0ip OKBITY CAaThICBIHBIH JAAapPaJIbIFbI.

12 xpuiablK OUTIM Oepy KarjailblHIa MEKTenKe JIeHiHr1 TopOue meH OuliM Oepy JeHreiii
epeKille MOHre He OOJbIIl OThIp. S5 JKacTarbl Oajanapabl MEKTEN alJbl Jasdpiay oJapblH
MICUXOJIOTHSUIBIK, MEAArOTUKAJIbIK, JCHE MoHEe (U3WIOTHSUIBIK TalalTapblH €CKEepe OThIPHIIN,
Oacraybllll MEKTENKE OKBITYFa JailblHJay canachl-HbIH 0acThl JKar/lalbl PETIH/E KY3€re achblpblLIybl
THIC. 12 sxpu1IIBIK OUTIM Oepy KyHeciHJe OKy Mep3iMi YII caTblIaH TYpPaJibl:

1-cate1.XKannsl opra 6u1iM Gepy (1—4-coibinTap). OKyasl 6acray xackl — 6 xac. OKbITY
Y3aKTbIFbl — 4 KbU1 1-caThlarbl HETI3r1 OarJap — OKYIIBIHBIH ©31H-631 TaHBITY MYMKIHJIN MEH
KOpILIaraH OpPTAChIHBIH IIBIHAMBUIBIFBI Typalibl OUTIMII UTe€pylleri AapalbiFblH ally, OKyFa TanaOblH
KOHE OUIINH KaJbITACTBIPy, SIFHM OKBITYABIH KEJIE€Cl caThUIaphblHA KaXXETTI TaHBIMIBIK
KbI3BIFYIIBUIBIFBIH apTThIpy, Killli skacTarbl OKyIIbUIAPIbIH, OIPTYTaC OKY OpEKETIH KalbINTaCThIpYyFa
BIKIIAJ ETY.

bananplH TyJIFaNbIK KaJablITaCyblH, OHBIH KaOUIETTEpIHIH TYTacTall JaMyblH KAMTaMachl3 €Ty.
bacrayblin MekTenTe KakeTTi OUTIKTEp MEH AarAbUIapibl UTepyre, OKy, jKa3y, caHay, HIbIFapMallb-
LIBIKIIEH OJIay 3JIEMEHTTEPIHIH, )KEKe T'MT'MEeHAChl MEH JIEHCAYJIbIFbIH CaKTay HET13JIepiHIH O0IybIHA
BIKITJl €TETIH OKY OPEKETIH YUBIMIACTHIPY.
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2-carpKanmel opra OutiM 6epy (5~10-chiabinTap)OKBITY Y3aKTbIFbl — 6 KbUI 2-CaThIHBIH
Heri3ri Oarjapbl — HEri3ri Jkaiumbl OUTIM aiyFa Karjgall jkacay, agamaap apachIHAarbl KoHE
ATHOCAPAJIBIK KAaTbIHACTAp MOJIEHUETIH, TYIFaHbIH OIpTyTac Ke3KapachlH, ©31H-631 aHBIKTayblH
KAJIBIIITACThIPY, TYJIFAHBIH ©31H-631 YUBIMAACTHIPY TETIKTEPIH, KOCIOU KoHE TaHBIMJIBIK ON-MIKIPIHIH
TYbIHJAYbIHA, TEOPUSUIBIK OIJIay TOCUIAEpl MEH FBUIBIMU TaHBIM OJICTEPIH MIe€pyIHE BIKIAN €TETIH
OKY OpEKETIH YHBIMIaCThIPY.

Heri3ri mexTen OKbITYAbl OCHIHAIK MEKTENTE HEMECE KOCINTIK OacTayblll »oHE opTa OuliM
Oepy yibIMIapbIHAA KaIFACTHIPY/IbIH 0a3ackl 0OJIBIN TaObLIAIbI.

byn carblHBIH epeKmIeniri OKYIIbIIBIHMEKTENTer1 YIIIHII caTblgarbl OEMIHIIK OKBITYFa
caHajbpl TaHJAy JKacayra Oarmap KepceTeTiH OeHiHaIIbl JalbIHIBIKTBIH KYPri3uTyl OOJIBIT
ecenTeliel.

3-catpiXKannel opra 6utiM 6epy (11—I12-ceiHbInTap)OKBITY Y3aKTBIFBI — 2KbLT Y IIIHIII
caTbIHBIH OaFjapel — JKalIbl opTa OUIIM OepyaiH COHFbI K€3€H1 OOJIbIN TaObLIAThIH, OKBITYIbIH
capajlaHybl MEH JapajlaHyblHa, OKYIIBLIAPIbIH OUTIMIH KaJIFaCThIPYFa KaTBICTHI KEKE JKOHE OMIPITIK
©31H-631 TaHBITYbIHA BIKIAJ €TETIH TajdaObIMEH, KbI3bIFYIIBLUIBIK HUETIMEH COHKEC aJIeyMETTEeHAIpYyTe
OarmapiianFaH OCHIHIIK OKBITY/IBI ICKE achIpyFa jKaF/iai Kacay.

BeliiHaik OKBITY JKapaTbUIbICTAaHY-MaTEMaTHKAIbIK, QJE€yMETTIK-T'YMaHUTApPJbIK KOHE
TEXHOJIO-TUSUIBIK OarbITTap OOMBIHIIIA KY3€re aChIPbLIAIbI.

beitinaey (mpodunuzarms) HeICaHAAPbl MEKTENTIH TEJaroTUKANIbIK QJICYeTIH, OUTIMIIK
MH(PaKYpbUIBIMBIHBIH MYMKIHZITH, OOJBICTHIH, KaJlaHbIH, aylaHHbIH CYPAaHBICBIH €CKEPE OTBIPHII
aHbIKTaNybl THIC.BeliHAIK OKBITYIbl ICKE€ achlpy Kaiumbl OuliM OepeTiH MeKTenTepe,
rUMHa3usiap/ia, Juueiiepae, JapblHabl Oananapra apHajlfaH MaMaH-JaHAbIPbUIFaH MEKTenTepe,
MYMKIHII HIeKTeyJ 1 Oananapra apHaJiFaH apHaibl MEKTENTEP/IE JKY3€Te achlpbLiIaibl.

Kazakcran PecniyOnukachiHbIH 12 5KbULIBIK OUTIM Oepy TY>KbIpbIMJaMachlHa OKYIIbLIAp IbIH
KEKE TYJIFAIBIK KY3bIPETTUTITIH KaJBIITACTRIPY 0acThl MakcaT €KeHAIrH ataid Kene, 12 KbUIIBIK
Ou1iM Oepynie megaror ToMeHAeried Ky3bIpeTTUIIKTEP Il UTepPyl MIHJETTI JIeN KOpCeTUIreH:

-KyHOBIIBIKTEI-0aFapibl  KY3IpETTUTIK - KalMbl aJaM3aTTBIK MOJEHUET KETIC-TIKTepl
HETI31HJIET1 1C-OpEKET TIKIPUOECIH KoHE KOFaMIarbl JIOCTYpPJIEpP MEH KeKe, OTOACBUIBIK >KOHE
QJIEYMETTIK OMIPJIH MOJIEHUET HEri3/iepiH, STHOMOJIECHUETTUIIK KYObUIBICTapAbl UTepyre MYMKIHAIK
OepeTiH YITTBIK epEeKIIeNIKTEepPIH, alaM MEH KOFaMHBIH JaMybIHIaFbl FUIBIMHBIH POJIIH TYCiHY. O31
XaJIKbIHBIH MOJIEHHMETI MEH JJIEMIH MOJIEHU KeIl TYPJUIIriH TYCIHY oHe Oaralayra MYMKIHJIK
OepeTiH MO/ICHU-AEMAaJIbIC KbI3SMETIH THIM/II YHBIMIACTBIPY TOCUIAEPIH UTepy; pyXaHU KeliciM MEH
TOJIEPAHTTHUIBIK HACIIapbIHA OeliM Oouty.

-KOrHUTUBTIKKY3IpETTUIIK - OKYIIBIHBIH 3€pPTT€y OpPEKeTI MEH O31HIIK OKY-TaHbIMJbIK
YAEpICIH KamMTamachl3 €TETIH KEIIeH1 KY3bIPJIbUIBIK. bysl Ky3ipeT e31HIH OUTIMIUTIK KbI3METIH
yibIMacThIpa OUTy/Il, ColiKec PYHKIMOHAIABIK CayaTThUIBIK TajlanTapbl HET131H1er1 OUTiMAl urepyzie
QJIEMHIH FBUIBIMU OAaFbITBIH TYCIHYI€ 13-€HYLIUIIK-3€pTTEYIIUIIK OpEKeT JAaFAbUIapbIH HIrepyre
MYMKIH/IIK OEPETiH 031HIH OpeKeTIHE Tanay KoHe KOPBITBIHABI ’Kacay TOCUIACPIH KapacThIPaIbl.

-AKIapaTThIK-TEXHOJOTUSIIBIK KY3IPETTUTIK — Oarmapiail Outy, o3 OeriHmie i3med Ouy,
Tangai, Tanaai Outy, esrepre OuTy, cakTai OuTy, OUTIM MEH aKMapaTThl aKMapaTThIK TEXHOJIOTHUsIIAp
MEH TEXHUKAIBIK OOBEKTUICPAIH KOMETIMEH IKEeTKI3y-Ill JKy3ere acbipa OuUly KoHE
MHTEpIpOTALUsLIIAY OUTIrL.

-OJIEyMETTIK ©3apa KapbIM-KaTbIHAC KY3IPETTUIIr: 0TOACKUIBIK, €HOCK, YKO-HOMHUKAJIBIK CasCH
KOFaM/JIbIK KaThIHACTAp CaJlaChIHIAFbl OEJICEH/l a3aMaTThIK-KO-FAMJBIK ToXKipuOe MeH OurimMre ue
0oyl Ouraipesni. bysr Ky3ipeT aneyMeTTIK-KO-FaMIbIK JKaFdasTTap/ia HaKThI XKaFaai jkacail Outyi,
miemiM KaOpliaai OuTy/l, TYpJil eMIpIliK JKaFaasTTap/aa *Keke OacblHa )KOHE KOFaM MYJIIECiHE ColKec
BIKITaJ eTe OUTy 11, 63 OarbIT-0aFIaphiH CaHAJIBI TAHIal ally/Ibl KapacThIPAIbI.

-Tynranblk ©31H-631 1aMBITY Ky3ipeTTuliri. byn Ky3bIpeTTulik eHOeK, 3KOHO-MUKAJIbIK KOHE
casich KOFaMJIbIK KaThIHACTapJbl OEJCEHl a3aMaTThIK, KOFaMJIBIK KbI3MET OUTIMIH KOJJIaHYBIH
oinmipeni [2].

Kysiperrinik moceneci H.Xomckuit, P.Vaiit, [x. PaBen, H.B.Ky3pmuna, A.K.Mapkoga,
T.A.T'ynkosa, JI.H. [lanamapuyk, M. XKanpuna, T.A.Crenanos, K.I'Murpodanos, B.lllenens, N.A.
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3umuss, b. Kemxkebexkos, ['.HuszoBa, K.M.ApamoBa xoHe T.0. €HOEKTEpIHIE >KaH-)KaKThI
TaJKbLJIAHFaH.

OKyIIbUIapAbIH MaTeMaTUKAJIbIK KY3bIPETTUIINH KalbIITACTBIPY MOCENECIH COe3 ETY/AEH
OYPBIH «KY31pETTUIIK», «MAaTEeMaTHUKAIBIK KYy31peTTUTIK» T.0. YFhIMAapFa cunaTrama Oepim, oJapabIH
©3apa apaKaThbIHACHIH alKbIHAAM ATy KaKeT.

Kazipri ke3ne «Ky3IpeTTUIIK» YFbIMBI OKBITY YJepiciHae OuIiMAl KOJJAHYIBIH  aKbIPFbI
HOTH)KEC1 peTiHAe KapacTelppuiyga. Omail 0osica, OKBITY YAEPICIHACT1 «KY3IPETTUIIK» YFBIMBI
JETeHIMI3 - CTYJIEHTTEepJiH ©3 OuIiMI MEH TOXIpUOEciH, Narapulapbl MEH OUliKTepiH Oenriii Oip
MOCEeJIEH] eIy e HaKThl KoJIJaHybl. Jlel TypFaHMEeH OKbITY YAEpICIHJET1 KY3IpeTTUIIKTEp KOHIHIEe
o/icKep, MeAaror, FajabIMIap IbIH MIKipepl opTypiIl.
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KA3BIKTBIKTAFbI TEOMETPUSA A KOOPAUHATAJIBIK 9AICTI KOJIJJAHY
Mamuposa A.H., KaGugen A. — AOUY marucrpaHTTapsbl

MexkTen reomMeTpusi Kypchl Kajlail Kypblica J1a OHJ]a TeopeMaiapbl TJIENey MEH ecenTepl
LIBIFAPYIbIH 9pTYpIIl a1ticTepi Oap exeHairi 6enruii. MekrenTe ojgap/blH alaTblH OPBIHIAPHI OPTYPIIL.
OcpiHgaill oicTepaiH 1IIH/E T€OMETPHSUIBIK TYPACHIIPYIEp diCi, KOOPAUHATAIBIK 9/11C, BEKTOPIIBIK
oiC MaHBI3IbI OPBIH anaabl. byt omicTep e3apa THIFBI3 OalIaHBICTHL. [ €OMETPUSITBIK TYPIICHIIPYIIEP
OMICIHIH AapTHIKWIBUIBIFBl OHBIH HMHTYHIMSHBI J1aMbITy, aOCTpakUus MEH KEHICTIKT1 OWJay/sl
TEepPEeHJIeTIN TYCIHAIPUIETIHAINHAE. AJl KOOPAMHATAIBIK SJICTE €CEMNTI IIbIFapy >KOJbl aIrOPUTM-
JIeNITeH, COHJBIKTaH KeO0IHEe cally TOCUIAEpIH KaMThIN, €CeNTi WIbIFapyasl >keHuiaereal. Mekren
MaTeMaThKa OarJgapiiaMachiHa KOOPAMHATAIIBIK OICKE CAlIBICTHIPMANIBl TYpJE a3 KOHUI OeJiHeIl.
«'eomeTpusi KypchlH OKy Makcatb» OemniMinae «TeopeManmapabl [OoJeney >KOHE ecenTepil
Hiblfapysia  TeOMETPUSIIBIK  TYPJICHIIPYJIEp, KOOPAMHATAIBIK JKOHE  BEKTOPJBIK  QJIICTEP
KOJIIaHbLIaJIb» JICTIHTEH.

Hemek, OarnapiaMaa KOOPAUMHATAIIBIK 9ICT1 OKBITYbIH MAaKCaThl OHbI €CETl HIbIFapy IbIH Oip
omici periHAe Koublmaiinpl. barnmapnamana «l'eoMeTpusi KypChlH OKY HOTHIKECIHIE >KEHLUI
CTAaHIAPTTHl €CEeNTep/l IIbIFapy YVIIIH KOOPAWMHATTApIBI TMaijanaHa OuTyl KEpek» JMeJiHTEH.
OKyIbulap KOOPAMHATAJIBIK 9JICTI TeopeMallap/bl JASJeNey MOHE €CeNnTepiAl UIbIFapy YIUiH
MeHrepyl Kepek Jnen aiTeuiMaraH. «KublH emec craHmapT ecenTepre» KeHUI OefiHedl, ai
KOOpPJMHATAJIBIK SICT1 KOJAAHY CTaHAapPTThl EMeC XKoHE alTapibIKTall KypJieil ecentepil elFapyra
BIHFAIIBI €KeHIIT 1ayChI3.

Koopaunaranbik omic anreOpaMeH THIFBI3 OalaHBICTBI. OUWTKEHI. KOOPAMHATAIBIK OJIiC
TrEOMETPHSUIBIK 3epTTeyliepre aareOpaliblK cUIaT Oepe OThIPHII FEOMETPUsSFa alreOpaHblH MaHbI3IbI
€pEeKILENIriH — ecenTep/l IIbIFapy TICUIIEpIHIH OIpKeNKUIIriH anbin kenenl. Erep apupmernka MeH
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AJIEMEHTap reoMeTpussia oeTTe opOip ecenTi HIbIFapy YIIIH €CENTi LIbIFapyIblH JKEKE >KOJbIH
1371eyre Typa Kemuce, anredpa MEH aHATIMTUKAIBIK TEOMETPHsAa €CenTepiliH Ke3 KeJIreHl YIIiH OHai
KENTIpUIeTIH opTak Oip >kocrap OOMbIHIIA HIBIFAPbLIAIbL.

MexkTen reomMeTpusi KypcblHa KOOPIMHATAIIBIK 9/IICT1 OKBIN-YHPEHYIIH Kejecl MaKcaTTapblH
epeKILesen KkepceTyre 00Jabl:

- OKYIIBLJIApFa €CeN MIbIFapy/IbIH XKoHEe OipKaTap TeopemManap/sl JoNIeIACYAIH THIMI1 9MICiH
oepy;

- OCBI 91ic Heri3iHe anredpa MEH reOMETPUSIHBIH ThIFbI3 OalIaHbICBIH KOPCETY;

- OKYyWIBUIApJbIH €CeNTep UIbIFapy >KoHE rpauKTepil cainy OUIIKTUIIKTEpIHIH AaMybIHa
BIKIIAJ ETY.

MexTenTe KOOpAUHATAIBIK 9/IICT1 OKBITY MEH OHBI PTYPJIl MaTeMaTUKaJIBIK
ecenTepl UIbIFapy/a KOoJIaHyFa YHpeTy OlpHeIIe Ke3€HJIE *KYy3ere achIpblIajbl: BipiHII Ke3eHe
OpTa MEKTENTe MaTeMaThKa MoHIHIH OarmapiamMachlHa COMKeC KoopauHaTamap S5-6 ChIHBINTapaa
KaH-)KaKThl KapacThIPbUIbIN, T'€OMETPHsl KypCbIHIa >XYMENEHEeTIH Heri3ri TYCIHAIpME amnmnapaTrbl
eHrizuieni. Jlomipek aiftcak, 5 ChIHBINTA OKYILbUIAP CaHAAPAbIH TY3YyAlH OOMbIHIA OelHEIeHYIMEH
JKOHE HYKTEJEep/iH KOOpAWHATalapbIMEH TaHbIca[bl. byl yFbIMAapAbl €Hri3y OKyJbIKTapaa SpTypiii
OepuireH. Mpicanbl, [5] OKYJIBIKTBIH €KIHIII TapayblHbIH OH VUIIIHIII MaparpadblHia CaHJbIK
(KoOpIIMHATAIBIK) COYJI€ KapacThIPBLIAAbl, OHBIH KOMETIMEH opl Kapall kail OesmiekTepi
CaJIBICTBIPY, COHBIMEH KaTap >kail OeJleKTepal KOCy HKoHE a3aiTy TaKbIPBITAPbIH OKBITHIN Oapbll,
«OHJBIK O6JILIEKT]1 CaHIBIK CIyJIe[e KECKIH/IEY KOHE OHJIBIK OeJIIEKTep Il CaIbICThIPY» TaKbIPbIObIH
okbITanpl. CoHpai-aK, OChl OKYJIBIKTa OHJBIK OOJIIEKNeH OepUIreH CaHIap/AblH >KYbIK MOHIEPIH
Taly/a J1a CaHIIbIK CoyJeH1 KoaaaHaapl. KoopauHaTtanbiK Ty3yMeH [6] OKYJIBIK aBTOPBI OKYIIBLIAPIbI
6 CHIHBINITA OH YOHE TepiC CaHJap/bl OKbITY OapbIChIH/A TaHBICThIpabl. KoopauHaTaiblK Ty3y.i
parroHan caHaapabpl MOy aepi OOMBIHIIA CATTBICTHIPY TAKBIPHIOBIHIA KOJITaHAIbI.

byn ke3eH OoiibIHIIA 5 CHIHBINTA OKYIIBUIAP KOOPAMHATAJBIK COyJE€MEH TaHbICAAbl, COHaH
COH Oy yYFbIM 6 CBHIHBIIITA TEPIC CaHAAPABl OKYy Ke3iHJe KOOpIMHATAIBIK TYy3yre JeiiH
TOJIBIKTHIpbUIabl. KoOpAMHATAIBIK Ka3bIKTHIK TaKbIPHIObI 3Ka3bIKTHIKTAFbl TY3YJIEPAIH OpHalacybl
YFBIMBIH €HII3T€H COH FaHa OKbIThLJIA/IbI.

Exiami xezern 7-9 cwiHbITapga etrenl. OKymbuiap ainfbIMeH Ty3y JKOHE IIeHOep
TEHJEYJlepIMEH TaHbICaAbl. 7 CBHIHBINITA ajlredpa KypchlHOa HEri3ri (QyHKUUsIapAblH Tpadukrepi
(GYHKIMSHBIH KOOpAUHATAIapbl aHAIUTUKAJIBIK TypJe OepuireHi OoibIHIIA ecenTeleTiH HYKTenepl
caly apkbuibl eHriziuieni. OKyJbIKTapFa Taljay KenTIpeTiH Oojcak, 0acka MEKTeN TeoMEeTpHs
OKYJIBIKTapbhIHA KaparaHja [7] OKyJbIKTa KOOpPAMHATANIAP OPTAIBIK OPBIHAAPALIH OipiH anaabl. Omnap
8 coinbinta «TepTOypeimTapy xoHe «lludarop Teopemachl» TaKbIPBIITAPBIHAH COH EHII3LIENI.
JKa3bIKThIKTa KOOpAMHATANap/bl €Hr13y, LIeHOep MEeH Ty3y TeHIeyJepiMEeH OalllaHbICThl Heri3ri

YFBIMJIAPIbI KAPACTHIPFAH COH OKYIIBUIAP TY3y MEH IIEHOEP/IIH KUBUIBICYHI, OOTCH 180 -Te JeHiHT1
Ke3 KeJNreH OYpPBIIITHIH CHUHYChIH, KOCHUHYCBIH XOHE TAHI€HCIH aHbIKTay CHSIKTBI CYpPaKTapibl
KapacTbipa/ibl. OKylIbUIap TaHBICATHIH KOOPAMHATANBIK OICTIH aJIFAIIKbl KOJJAaHyIaphl 1a OcbUIap.
Conpaii-ak, aTan ©TETIH JKalT OCbl OKYJIBIKTa aBTOP CHI3bIKTHIK (YHKUUSHBIH Ipaduri TaKbIpbIObIH
KENTIpy apKbUIbl airedpa MEH TE€OMETPUSHBIH apachblHAAFrbl OalIaHBICTHl HAKTHUIAN KOPCETIM

OepreH. Anrebpa KypcbIHaa y=r (x TEHJICYIMEH aHBIKTAJIAThIH KUCHIKTHI Caajibl, SIFHU y=r (x)

(GYHKIUACBIHBIH I'paUriH canajpl, MYHJIAFbl / (x) oepuren ¢ynkuus. Ocputaiima «anreOpanax
reoMeTpusiFa» Keneni. ['eoMeTpusiia KOOpAMHATAIBIK 9MICT1 OKbIFAHa 013 KEpP1 KOJIAbI TaH alMBbI3:
Oenruti Olp KHUCBIKTApAblH TE€OMETPUSIIBIK KAaCHETTEpPIHEH OJapJblH TEHACYJIEPIH KOpPbITaMbI3,
«reoMeTpHsiIaH alredparay KypeMis. [7] oKyJbIK OOMbIHINIA 8 CHIHBITITA JKOHE [6 OKYJIBIK OOMBIHITIA
O ceiHbBINTA TY3y MEH IMICHOEPAIH TEHILY1 KapacThipbuiaasl. XKoHe MyH1a «(durypa TeHACY1D» JKaJIbl
YFBIMBIHA Ha3ap aydapbuiaibl: [7] OKYJBIKTA «ICKAPTTHIK KOOPIWHATATIAP JKYHECIHIET1 JKa3bIKThIK
¢burypacblHbIH TeHACYl el (UIrypaHblH K€3 KeJIreH HYKTe KOOpAMHATajapbl KaHaFaTTaHAbIPAaThIH
eki X okome Y Oenricisi Oap Temmeyin aitanel. JKoHe KepiciHme, Oepinren TeHmeymi
KaHaraTTaHJIBIPAaThIH K€3 KEJTeH €Kl caH (UI'ypaHblH Oelrull HYKTECIHIH KOOpAuHaTauapbl OOJIbII
TabbLIaAb» €N aHbIKTaMa Oepince, [6] okymbikTa «Exi X xome Y aliHbIManbicel Gap Termeymi L
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CBI3BIFBIHBIH K€3 KEJIreH HYKTECIHIH KOOpIMHATTAphl KaHAFaTTAaHABIPHII, COJI ChI3bIKTA >KATIaWThIH
KE€3 KEIreH HYKTEHIH KOOpAMHATTapbl KaHAraTTaHIBIPMaiTBIH Gojica, OHJA OHBI L CBHI3BIFBIHBIH
TeHaeyi medmi» mem ampikrama Oepinren. Oceiran ykcac [8] okymsikta «Erep X sxome Y
adHbIMaNBickl  O0ap TeHneyai L (QurypachlHBIH Ke3 KeJIreH HYKTECIHIH KOOpIMHATagapsl
KaHaraTTaHJbpIpCca JKOHE OChbl (Qurypajga >KaTHaWTelH opOip HYKTEHIH KOOpAMHATajIapbl
KaHaraTTaHAbIPMaiTeIH Gosica, oHga Oyi TeHneydi L ¢urypachlHbIH TeHAeyi Aeiai» AelmiHreH.

JKa3pIKTBIKTaFBl (UTYpa TEHICYIH Xalmbl TypAe ObUIail ka3zyra Oomaipbl: F(x,y ):O MYH/IaF bl

F(x, Y ) - X sxone Y eKi allHBIMANBICHL 0ap QYHKIHSL.
AnrebpanblK kKoHE I'€OMETPHSUIBIK €CeNTepAl KOOPAMHATAIBIK SJICIEH IIbIFapy YIUIH YII
KE3eH/I1 OpBIH/Iay KePeK:
1) ecenTti KOOPAUHTANBIK (AHAIUTUKAJIBIK) TUITE ayAapy;
2) aHaJIUTHUKAJIBIK OPHEKTI TYPJICHIIPY;
3) xepiayaapy, SFHU KOOPAMHATAJIBIK TULJIEH €Cell KYpPacThIpbUIFaH TEPMHUH/JIET] TUITE ayapy.
Mpican yuiiH anreOpajiblK JKOHE I'€OMETPHSUIBIK €CEeNTepAl KapacThIPBIN, KOOPAMHATAJIBIK
O/IICTIEH LIBbIFapy/ia YII Ke3eHHIH OPbIHAAIYbIH KOpCeTeHiK.

'+ =1

2
I-moican V' =%

TEHJIeyJIep KYHECIHIH KaHIa mmemnrimi 6ap?

Hlewyi:1-ke3eH: reoMeTpUSUIBIK TULAE Oyl ecenTe KENTIPUIreH TeHJEeyJIepMeH OepuireH
¢burypanap/plH KaHIIa KUBLIbICY HYKTecl Oap ekeHiH Taly kepek. On TeHaeynepaiH OipiHImici —
LIEHTPl KoopAWHaTayap OachlHIAa OpHATACKAH KOHE PaauMychl 1-re TeH mieHOep TeHueyl Oolca,
eKiHIIiCc1 mapabosia TeHeyl.

2-Ke3eH: ImeHOep MeH mapaboIaHbl CajbIl, OJap/IblH KABUIBICY HYKTEIEpiH Taly.

3-ke3eH: mieHOep MeH MapabojaHblH KHUBUIBICY HYKTEJIEpIHIH CaHbl KOWBUIFAH CYpPAKThIH
xKayaObl O0JIabI.

2-mupican bepuireH eki HYKTEIEH apa KallbIKTHIFbI OipAei OoaThblH HYKTENEep >KHUbIHBIH
TaOBIHBI3AAP.

Hlewyi: Bepinren exi nykreni 4 sxome B apkpuibl Genrinen amaiibik. Koopammaranap
xyitecin OX oci 4B rysyimen Gerrecerin, am koopauHaTanap 6acel 4 HykTeci GonaTHIHIAN eTin
TaH/IaM aJlaMbl3.

A0:0)

Opi Kapait 4B =0 pen Genrineiimis, coHza TaHZaNTFaH KOOpPIMHATAIAP XKYyileciHme

KIHC B(Cl,O) 6OJ'IaJIBI. x’y HYKTGCI 13ACIIHO1 ) KUBIHFA THUICT1 6OJ'IaI[BI TEK KaHa COJI KE€31¢€, erep

2 2 . . . .

AM = MB pemece AM ™ =MB” Gonca. KoopmuHaTanblK Ka3bIKTBIKTBIH Oip HYKTECiHEH eKiHIi
HYKTECIHE JIeH1HI1 KalllbIKTBIKTBIH (POPMYJIaChIH MaijanaHa OThIPbII

AM? =x* +y*  MB? =(x—a)2 +y°

. x*+ 2—(x—a)2+ 2
Tewmirie amnames. Conma y = y

2 2 = —_— 2 2 . . . .
Gomamer. * TV = (x—a) +y TEHJIIri ecenTe GepiireH CUTYalUSHbIH anreOpajIblK Moesi G0IbII

Ta0ObuTabl. OHBI MIBIFAPYABIH OIPIHINI KE3€HI OChIMEH asKrajaabl (€CemnTi KOOpIAMHATAIBIK TLUIre
ayzapy).

2 _ _ 2
Ekinmi ke3eH1e 0Chl OpHEKTI TYPIACHIIPEMI3: X' =(x-a)
a
) _ ) 5 _ 5 _ X =— . X =
X' =x"-2axta" =>2xa=a" =>2x=a=" 2 Harmxkecine

NN N

KaTbIHACBhIH aJIaMbI3.
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A
Y X =

O(A) B

Cyper 1 — Ty3yl.

YuriHm ke3eHae TeHAey TUIIHEH TeOMETPUSUIBIK TUITE ayapy Kypri3uieai. AJbIHFaH TeHIEY
Y ocine napamens xoHe 4 uykrecinen, srum AB  xecimmicimin opra nepHeHIMKYISApPHIHAH

a
d=—

2 KamBIKTHIKTA JKaTKaH Ty3y TeHzaeyi (1-cyper).

EHnni koopiMHATANBIK 9ICT1 YHPETETIH €CENTEPre TOKTATANBIK,

Oky1buIapra KOOpAMHATAJIBIK 9/IICT1 KOJI1aHa OUTY/1 KaJbIITaCThIPY YIIIH €Cell IIbIFapy/IbIH
JIOTUKAJIBIK KYPBUIBIMBIHAH €CEI IIbIFapyIIblFa KOSTHIH TaJallTapblH aHBIKTANl ajy aca MaHbI3/bI.
KoopaunaTanblk o[iC OKYyIIbUIapAa OCHI SMICTI TXipuOe XKy3iHAE NaiijanaHyra bIKOANI €TEeTiH
outiMaep, OUTIKTUTIKTED MEH JaFAblIapabliH O0MybIH Tanan erenl. bipHeie ecenke tangay »acalbik.
Ochl Tannay OGapbICBIHIA €CETl MIBIFapy Ke31HJe KOOPAMHATAIIBIK IICTI KOJIAHYIbIH KOIMOHEHTTEP1
00JbIN TaOBLIATHIH OUTIMIEP/Al aHBIKTAMBbI3. by OUIIM KOMIOHEHTTEpIH OUly OHBI 3JIEMEHTTEpl
OOMBIHIIIA )KMHAKTAIT, OUTIKTUTIKT1 KAJIBIITACTRIPYFa MYMKIHIIK Oepei.

I-ecen ABC  yum6ypeimsiana: AC=b,  AB=c ~ BC=a BD . yejuana.
2 2 2
a~+c” b
BD? =~ ——

2 4 GonaThIHBIH JOJIEIICHI3AE.

Hlewyi. Koopmuaatamap xyitecin 4 Hykreci koopauuaramap 6acsl, an OX oci 4C rtyzyi
OonaTbIHIAl eTin TaHan anaMbl3 (2-cyper).

y A

B

N~

>

O(A) p cC x

Cyper 2 — YmOyphsIlITel KOOpAUHATANIAP KYyHeciHae cany.

Tanmanran koopauHaranap xyitecinne 4, C xome D uykTenepini KOOpIHHATATAPEI

b j
D( 0
A(O’O), 2 KOHE C(b,O) (Gepinren HyKTeNepAiH KOOpAMHATAIApLIH ecenTedl any). B
HYKTECIHIH KoopauHaTanapbin * nen Y apkpuibl Oenrineiimis. Conia KoopauHaTanaphbl Oepiiren exi
HYKTEHIH apaKallbIKTbIFbIH Ta0y (popMyIachiH naiaanaHa OThIPbIN:

x+yi=c’ (x—b)2+yz=a2 (5)

anlaMbI3 (KoopAMHATajIapbl OEpUIreH €Kl HyKTeHIH apa KallbIKThIFbIH Ta0a O11y).
Jon ocel hopmyia GoiibIHIIIA
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(98]

a

BD? = (x—é)2 -i—y2
2 (6)
(5) popmynans! naiiganansm X men Y -1i tabambiz. Onap:
_c2—a2+b2 y:\/cz_(cz—az+bz)2

T : 4b* _

Opi kapaii ¥ men Y -1i (6) popmyara KOMbII

c’—a’+b* b (6'2—c122+192)2 BD2:a2+C2 _ﬁ
2b 2 4b 2 4

2

TabaMbI3 (anreOpasiblK OpHEKTEPAl TYpJICH IIpe OlTy).

BD? =( ) et -
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Pe3rome

JlanHasi pa®oTa TOCBSIIACTCS KOOPIMHATHOMY METOMY pEIICHUS pa3IMYHBIX 3a1ad
IIaHUMeTpud. Ha OCHOBaHWM TPUBEICHHBIX MPUMEPOB TOKa3aHbl  anreOpamdecKuil |
KOOPJIMHATHBIN METObI PEIICHHS OJHOW M TOU K€ 3a7a4i U UX MPEUMYILIECTBA Ha MIJIOCKOCTH.

Summary

This work is devoted to the coordinate method of solving various tasks of planimetry. On the
basis of the given examples, algebraic and coordinate methods of solving the same problem and their
adventages on the plane are shown.

902K: 517.43.6

KAPATBUIBICTAHY-MATEMATUKAJIBIK BAFBITTAFbI MEKTEIITEPJAE
IJIEKTUBTIK KYPCTBIH KEUBIP TAKBIPBIGBIH OKBITY EPEKIIEJIIKTEPI

MepneroexoBa P.A.-pu3.-Mar.FpliI.KaH/., JTOLEHT,
Taymaesa I'.b.-lllpiIMKkeHT yHUBepCUTETIHIH MATHCTPAHTBI

Kazipri ke3zeri aneyMeTTiK-3KOHOMUKAJBIK €3repicTep, FhUIBIMU-TEXHUKAJIBIK IPOrPEeCcCTIH
KapKbIHMEH JIaMYyBI elliMi3feri Ou1iM Oepy KyHeciHe e KONTEreH )KaHaIlbll 03repicTepaiH 00TybIH
Tanamn eryzae. burim OGepy KyieciHae *KaHAIIbUT ©3TrepiCTep JKAacayIbIH ©3€KTUIIr - MaHbBI3IbUIBIFBI
Ou1iM Oepy OpraHJapblHBIH KbI3METTEpIHE, KapaMarblHIarbl YWBIMAAPABIH IC-OpEKEeTTEepiHe JereH
KATaHJbIKThI, TAJaNTbUIBIKTBI KYLIEHTY/E KOHE IMeJarorukaliblK >KaHAIIbUABIKTHI KYpacThIPaThIH
KaHa TUNTIK OarmapiamManapblH JKacadyblHIa d9pi iICKe achIpybIHIA *KaThIp. Bykin onmemzeri opra
MeKTenrTepae OuliM Oepy ICIHIH Kazipri jkKarAailbl MEKTeN YHWeCiH, OKBITYIbIH MaKcaTbl MEH
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MIHJETTEPIH, OKBITY 9JICTEpl MEH MAa3MyHBIH, OKBITY 9JicTepi MEH TYpJIepIH YHBIMIACTBIPY
OarpITTapbIHBIH KeHOIpeyIHJe OKbITY JKyHeciH pedopmanaymen cunarranaasl. Kazakcranaarsl opra
OutiM Oepy KYHECIHIH ajjblHa Ja alKbIH TYPAEC MaKcaT KOWBUFaH, OJ1 — YITTHIK 12 KBUIIBIK OUTIM
Oepy MOJIETIH jKacay JKOHE OHBIH SJEMIIK OUTIM KEHICTITIHACT1 MHTErPAHsIChIH KaMTaMachl3 €TYy.
OliTKeH1, Kail eniH 00oJMachlH ©cCII-epKeHeYl, OpKEHUETTI JyHUEAE ©31H/IK OPbIH allybl - OHBIH
WITTBIK OUTIM KYHECIHIH JEHI el MeH JaMy OarbIThiHA TiKeJeH OaillaHbICThl €KEeHIIr1 OeNrii.

byriari kyni Kazakcran PecnyOnmukaceiHbIH opTa OuTiM Oepy KyHeciHAeri e3repicTep MeH
KAHAIIBULJIBIKTap: 9JIeMIIK OuTiM Oepy cTaHIapTTapblHa COMKECTEHIpY OarbIThIHIAFbl MEMIIEKETTIK
casiCH KYMBICTap, OUTIM JKYHECIHIH JaMYBIHBIH KYH/IBUIBIKTBI TEMe-TeHAIrl, MEMJIEKETTIK OF0KETTEH
O6IHEeTIH KapXKbUIAHABIPYAbIH  KOJIEMIHIH apTybl, MYFaliM €HOEriH bIHTaJaHABIPYAbl ICKE
achIpyIblH MEXaHU3MJEpl, SFHU I€Jaror MaMaHJBIFbIHBIH CTAaTyChlH KOTEpy, YII aybIChIMIbI
OKBITY/Ibl TOPKLUJIEY MAKCaThIH/A ’aHa MEKTENTEPIIH KYPbUIbICHIH JKallllail )KYprizy, MeKTenTepieri
KOMIBIOTEPJICHAIPY YAEPICIH KETULAIPY, QJIEMIIK CTaHAApTKA COMKEeC MEKTeHalabl JaspIIbIKTHI
KOJIFa ajy, opTa OuTiM, »OFaphl OKYy OpHBIHIA OakanaBpiapabl naspiay, KOO-HaH KeiHTi OuTiM:
maructpatypa, PhD nokxropantypa, kanpiapabl KaiiTa JaspiaylaslH «Opriey» HHCTUTYTTapbIHBIH
KYMBICTaphl, WIETENAepAeH OUTIM amylIblH MYMKIHAINH apTThipy, «bonamak» OarnapiaMacklMeH
OUTIM aiy >KoHE OUIKTUIIKTEpIl >KETULAIPY, WIETENIIK OKBITYyIIbuiapAbl KazakcTannaplk OuliM
KyHeciHe KaTbICTBIPY KoHE YillecTipy, T.0. KeNTEereH OpbIHJANIbIN KaTKaH ic-iiapanap. by
alThUIFaHIap KOIITEreH KY)KaTTapMeEH JKOHE OJIap/IbIH JKY3€re achIpblUIyblHA KAaThICThI JKYMBICTApMEH
nonennenred: Kazakcran PecnyOnmkacel «bimim Typane»y 3anbl, Kazakcran PecmyOnukachiagarbi
outim Oepyni  mambityasiH 2011-2020 >xpuimapra apHaJFaH MEMJICKETTIK Oarmapiiamacel [1],
Kazakcran PecniyOnukacsinbig 2015 xpuira neiinri OutiM 6epyii JaMbITy TYXKbIpbIMaaMacs [2], 12
KBUIABIK OuliM  Oepy OoOMHbIHIIA TYXKbIppIMJaMa, O€HIHIIK OKBITY TY)XKBIPhIMJIAMAChl KOHE
T.0.KyKarTap. byn Kykarrapaa YITTBIK JKOHE JKalblaJaM3aTThIK KYHJBUIBIKTAp/bl €H HEri3ri
(akTop peTiHIe KOWBIT, FBUIBIM MEH TEXHUKA JKETICTIKTEPIH KOJJIaHy HETI31H/E KEKE TYJIFaHbIH
KaJIBIIITacybl MEH JaMybl VIIIH >KaFJailyiap jkacay KaXeTTiri kepceTuireH. binim O6epy casicaTbIHBIH
O0aceIM OarbITTApBIHBIH Oipi - KOFaM MEH MEMJICKETTIH Jamy OoJaliarbl, >XEKe TYJIFaHbIH
KKETTUIIKTepiHe OutiM OepyniH OapiblK KOMIIOHEHTTEpIH COMKECTeHAIpy, 3aMaHayu Oulim
carmacbIMEH KaMTaMachl3 €Ty MIHJETTep1 allKbIHAaIFaH.

Enmimizperi Outim Oepyni nmambityabiH 2011-2020 xeuigapra apHainraH MeMIIEKeTTIK
OargapiaMachblHAAFbl MIHIETTEp, COHAANW-aK OKYIIbUIapJpl OeHiHaNAbl Jdaspiay >KOHE >KOFaphbl
ChIHBIITapJarbl OeHIHAIK OKBITY TY)KbIpbIMIaMachlHJa OClIrIeHreH MakcaTTap MEH MIHAETTEP opTa
MEKTENTIH ajablHa ©31HIH OoJjamiakK KbI3METIHIE JKETICTIKKE JKET€ alaThlH Odcekere KaOUIETTi,
KY3bIPETTUIIN JaMblFaH XEKe TYJFa JalblHIay MIHAETIH KOMbI OThlp. EmiMi3fe xeke TyJIFaHbl
KociOu OarpITTa JalblHAAyFa apHajiraH OeHIHAIK OKBITY >KOFAaphl ChIHBIITapJaH OacTam KoJira
anbiHaabl. Kazipri kesgeri 12 xpuigblk OutiM Oepy KyleciHe Kellly Ke3eHiHAe Oyl OarbITTarbl
aTKapbUIBII OTBIPFaH KYMBICTAp Ja KETepIiK.

[TcuX0JIOTUSITBIK-TIEIarOTUKAIBIK, JUJAKTUKAIBIK JKOHE OMIICTeMENIK omeOuerrepae OuriM
Ma3MYHBIH capaJlayJIblH €Kl Typi aXbIpaThliIaibl: IEHIEIIIK OKBITY XKoHE Oariapiibl capanay.

binim Gepy >xyleciHiH Ken TYpJIUIri KaFJaiibiHga OUTIM Ma3MYHBIH capajay npoOieMachiH
menry OutiM Oepy KYHWECIHIH JaMyblHa, OHBIH JKaHA CamaliblK JEHTere KelryiHe ceOenTeceTiH
O6onanpl.  OKymbUIapAbIH  Japa  €peKILETIKTEepiH, OJIapAbIH  TaHbIMABIK  MYMKIHIIKTEPIH,
KaOUIETTUIIKTEPIH €CKEPY MACEJIECIH KOHE COJI apKbUIbl OKYIIbUIAPBbIH OUTIMJIL op TYpJl ACHreinae
UrepyiH xocrapiayibl OUTIM Ma3MYHBIH JEHTEWIIK capaian OKbITY apKbUibl Iiemenl. Jlenreiien
capajay OKYy MaTepuaiblH OKY KapKbIHJIbUIBIFBIHBIH OajlaMalbUIbIFbl; OKY TallChlpMasapbIHbIH
OalaMaJIbUIBIFBI; OKY 1C-OpEKETl CHNAThIHBIH OaJlaMalIbUIBIFBI; MYFATIMHIH KOMEK CHUITaThIHBIH
OanamMalbUIBIFBl apPKBLIBI XKY3ere acaisl [3].

KenTeren onebuerrepae OUTIM Ma3MyHBIH Oariapiibl capajiayblH MOHI «OKYLIbLIApJIbIH
OPHBIKTBI MYJIeC], KaOUTIeTTUIIrl, OEHIMIUIIrT asChlHAa OJIAPJBIH OChl KACHETTEpIH TaHJIAIl ajFaH
OarpITTapblHa MYMKIHJIITIHILIE AAMBITY MakKcaThIMEH MaMaH/bIKKa OarbITTay OOJIBIN TaOblLIaab»
nen o6epuired [4, 5].

JXapatbuiblcTaHy-MaTeMaTUKAIBIK OAaFbITTa JKEKE MOHJEPIl OKBITYAbIH O31HAIK OutliM Oepy
Ma3MYHbI, OKYILbUIapAbIH OUTIMIEepl MEH OUTIKTUIIKTEpiHEe KOMBLIAThIH TaJlanTapsl Oap Oarnapiama-
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JapMeH OKBITYIbl eckepeli. OKBITYyAbl capaiaylIblH MYHAAW Typl OKYIIBLIAPABIH OoJiamak
MaMaH/IbIKKa KbI3bIFYILIBUIBIFBI, OCHIHAIK MOHAI Urepyre JAereH MYIIeNUIri MeH KaOuleTTuriri
apKacbIHJa K00amaHaThIH MaMaHAbIK OOMBIHIIA KY3€Te achlpbLIaibl.

Enimizaeri 6eiiHIIK OKBITYIbIH Ka31pri sKaFAaiblH TaJlJayJaH KeJiecl KOPbIThIH/IbIFA KeJJIIK:

- OTaHnpIK negarorukana 0eiHaiK OKbITY bl KosiFa ay XX FachIpblH 90-111b1 KbU1IapbIMEH
TYCTac KeJesi.

- Beltinaik oxpiTy OarjapiaManapblH ICKE€ achlpaThlH MEKTeNTep OCWIHIIK MEKTenTep Aer
atananbl. OHBIH KaObIprackiHAa Oip Oeiiin OoibIHIIa 1a, OipHemie OeiiiH OoibIHINA aa OUTIM Oepy
icKke acajipl, siFHH OIpOeifiHal Hemece KoermOeiinal Mekrentep O6omaasl. Herisri 6eiinaepain cansl 3-
JIeH Ko 00JIMaybl THIC.

- JKammer OimiMm  GepyaiH KOFApbl CATBICHIHAAFBI OCHIHAIK OKBITYIBIH KOHICTIIHICHI
Kenecien: 1) apaTbulbICTaHy-MaTeMaTUKAIIBIK; 2) 9JI€yMETTIK-OKOHOMHKANBIK, 3) TYMaHUTAPIIbIK;
4) Texnono-rusinbiK. An Kazakcranna 12 xbpuiasik OutiM Oepy Kyiecinae onap: 1) kapaThUIBICTaHY-
MaTeMaTUKAJIbIK; 2) KOFaMIbIK-T'YMaHUTApbIK; 3) TEXHOJOTHUSIIBIK,.

- beliinaik Ou1iM Oepyre KaTbICTbl TYXKbIpbIMJIaMa, KeHOIp HOPMATHUBTI KYXKaTTap KYpacTbl-
PBUIFaH KOHE KYIIIHE €HIEH.

Kasipri ke3ne OeMiHAIK OKBITyJarbl TaHJAAy KypCTapblHBIH aJlaThIH OPHBI, KOFapbl
ChIHBIIITapJarbl OCHIHAIK OKBITY/AbIH KaruJanapbl MEH TaHIay KypCTapblH KYpPacTBIPYJbIH >KajIlbl
TaJanTapbl KEJITIPUITCH 3epTTeyiep 0ap.

Tanmay (PMEKTHBTIK) KypcTap — MEKTENTIH >KOFapbl CaTHICBIHAA OKBITY O€HiHI KypambIHA
€HETIH, 9-ChIHBINTA OKYIIbUIAPbIH ajl/IbIH-aja TaHaaybl OoiibiHIIa 10-11 chIHBIITap1a OKBITHUIATHIH
MIHAETT1 KypcTap. DJIEKTUBTIK KypcTap OKY OCIApbIHBIH MEKTEINTIK KOMIIOHEHTI €ceOlHEH ICKe
acajipl )KoHE €Kl TYpJii KbI3MET aTKapabl:

- OKYIIBIHBIH TaHJaybl OOMBIHIIA HET13T1 OCHIHIIK TOHACP/IIH OKBITHLIYHI,

- OeHiHIUIIK MaMaHAaHJapyAbl ICKE achlpyFa JKOHE OKYIIbLIap YILIH jKekellel Ou1iM Oepy
TpaeKTOpUsIaApbIH KYpacTbIpyFa MyMKIHIIK Oepe/i.

MarematukaHblH OCHIHIIK TaHAAY KYpCTapblH KYPACTHIPY €PEKIICIIKTEPI:

1) IX chiHBINTAp YIIIH «MaTeMaTUKaHbIH TaHAaMajlbl MOCeJIeIepi» TaKbIPbIObI

OolibIHIIa SKcepuMeHT xyMbicTapbl 2003 — 2004 oKy >Kblibl OacTanFaH 00JIaThIH.

2) 8-ChIHBINTaH HEMECE 9-CHIHBITITAH aK 0acTarl OKYIIbLIap Kayabl OOWBIHIIIA

Ke3 — KEJITreH MOHHIH TaHJay KypChlHA KaThica anajpl. TaHgay KypcTapbl ICTEHIMI3 —
OKYUIBIJIAPbIH Talaln-TUIET1H, KbI3BIFYIIBUIBIFBIH KaHaraTTaHIbIpyFa apHaiFaH Kypcrtap. Onap
OKyUIbLIApbIH OeiiiMi MeH TaHJaraH OarjnapblHa OaijaHbICThI Oo0Jiafbl. 9-ChIHBINTApJAFbl TaHJAY
KypcTapbl o1 OCHIHAIK OKBITY eMec, OipaKk COFaH JaWbIHIBIK OOJNBIN caHayianbl. TaHmay KypChIHBIH
cabakTapblHa MYFajiM MaTeMaTHKaHbIH >E€KE TaKbIPbINTapblH aJIbIll KEHIHEH KapacTbIpajbl,
oKbITaAbl. KpI3BIKTEI MaTepuaiaapsl )KMHAM, KEpeKTi oaeduerTepai oenrineiial. KypcTsl okpiTyna
MYMKIHJITHIIE OKYIIbUIApFa JKEKEJereH TalchlpMalap/ibl OpPbIHAATKAH JYpbIC JAEN €cenTerMis.
CoHpia FaHa OCHI TaHJay KypChIH OKY OapbIChIH/Ia OOJIamiaKk MaMaHJIbIFbl YIIiH, 0J1aH Oepl OeiHIIK
OKBITY OarbIThIH TaHJAy YIIIH KEpeKT1 MarjiymMaTTapibl KEeHIHEH ajia aynajbl. beHiHAlK OKbITyna
tannay kyperapsl 10-11 ceiabinTapaa cabak kecrecine enaipiieni. OmapabiH Mep3iMi OpTYpIIi )KapThl
KBTI HEMEcCEe TOJIBIK JKbUIFa >KOcHapiiaHaibl. Op MekTenTe martemartukaaaH 10-11 ceiHbIITapra
KeMiHJie 4 TaHAay KypC YChIHBUIFaHbI AYPHIC.

Kasipri ke3zeri aneyMeTTiK-3KOHOMUKAJIBIK €3repicTep, FhUIBIMU-TEXHUKAJIBIK IPOrPEecCTIH
KapKbIHMEH JIaMYyBI elliMi3eri Ou1iM Oepy KyHeciHe e KONTereH )KaHaIlbll o3repicTepaid 00TybIH
Tanan eryzae. burim OGepy KyieciHae *KaHAIIbUT ©3repiCTep JKAacayIblH ©3€KTUIIr - MaHbBI3IbUIBIFBI
Ou1iM Oepy OpraHJapblHBIH KbI3METTEpIHE, KapaMarblHIarbl YWBIMAAP/ABIH I1C-OpEKEeTTEepiHEe JereH
KATaHJbIKThI, TAJaNTbUIBIKTBI KYLIEHTY/E KOHE IMeJarorukaliblK >KaHAIIbUABIKTHI KYpacThIPaThIH
KaHa TUNTIK OarmapiamManapblH JKacadyblHIa d9pi iICKe achIpybIHIA KaThIp. Bykin anmemperi opra
MeKTenrepae OuliM Oepy ICIHIH Kazipri jkKardailbl MEKTeN KYHWeCiH, OKBITYIbIH MaKcaTbl MEH
MIHJETTEPIH, OKBITY 9JICTEpl MEH MAa3MyHBIH, OKBITY 9JicTepl MEH TYpJIepIH YHBIMIACTBIPY
OarpITTapbIHBIH KeHOIpeyIHJe OKbITY JKyHeciH pedopmanaymeH cunarranaabl. Kazakcranaarsl opra
OutiM Oepy KyHECIHIH ajjblHa Ja alKbIH TYPAEC MaKcaT KOWBUFaH, OJ1 — YITTHIK 12 KBUIIBIK OUTIM
Oepy MOJIETIH jKacay >KOHE OHBIH SJIEMIIK OUTIM KEHICTITIHACT1 MHTErPAMsIChIH KaMTaMachl3 €TYy.
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OliTKeH1, Kail eniH 00JMachlH ©cCiI-epKeHeYl, OpKEHUETTI JyHUEAE ©31H/IK OPbIH allybl - OHBIH
WITTBIK OUTIM KYHECIHIH JEHIeill MeH 1laMy OarbIThIHA TiKeJeH OaillaHbICThl €KEeHIIr1 OeNrii.

byriari kyni Kazakcran PecnyOnmukaceiHbIH opTa OutiM Oepy KyHecIHAeri e3repicTep MEH
KaHAIIBULJIBIKTap: 9JIeMIIK OuTiM Oepy cTaHIapTTapblHa COMKECTEHIpY OarbIThIHIAaFbl MEMIIEKETTIK
casiCH KYMBICTap, OUTIM JKYHECIHIH JaMYBIHBIH KYH/IBUIBIKTBI TEMe-TECHAIrl, MEMJIEKETTIK OF0KETTEH
OeITIHETIH Kap KbLJIaHAbIPY/AbIH KOJIEMIHIH apTybl, MyFallilM €HOET1H bIHTAIaHbIPY/ bl ICKE achIPYIbIH
MEXaHU3M/IEp1, IFHU Me1aror MaMaH/AbIFbIHBIH CTaTYChIH KOTEPY, YIII aybICBIM/IbI OKBITY bl TOPKLICY
MaKcaThIH/Ia )KaHa MEKTENTEPAIH KYPhUIBICHIH JKaIlllal KYprizy, MEKTENTepAeri KOMIbIOTEPIECHAIPY
YACPICIH KETUIIPY, SMEMIIK CTaHIAPTKA COMKEC MEKTEHaIbl JaspibIKThI KOJIFa aimy, opTa OuIiMm,
JKOFapbl OKy OpHBIHAA OakamaBpnapabl naspiaay, KOO-naH keinri Ourim: maructpartypa, PhD
JNOKTOpaHTypa, KaJapiapAbl KalTa JaspiaynblH «Opriey» HHCTUTYTTAPBIHBIH KYMbBICTaphI,
meTeNIepAeH OUTIM amyIblH MYMKIHIITTH apTThIpy, «boamiaky OargapiamackiMeH OUTIM amy sKoHE
OUTIKTUTIKTEPA1 KETUIAIPY, IIETENIK OKbITYIIbUIapAbl KazakcTanaplK OUIiM KyHeciHe KaTbICTBIPY
XKoHe YyilecTipy, T.0. KeNTereH OpBIHJANbBIN JKaTKaH ic-mapanap. by alTbuiFaHiap KenTereH
Ky)KaTTapMeH J>KOHE OJIapAblH JKY3€re achlpblUIyblHa KATBICTBl JKYMBICTAPDMEH JQJIEJ/ICHI€H:
Kazakcran PecnyOnukacel «binim Typanbe» 3anbl, Kazakcran PecmyOnukaceiHmarbl OutiM Oepysi
nambiTynelH  2011-2020 >xpuimapra apHasiFaH MemyekeTTik Oarnmapnamacel  [1], Kasakcran
PecniyOnukaceiabiy 2015 sxbutFa Aedinri OUTiM O6epyii JaMbITy TY)KbIpbIMIamacsl [2], 12 *bUIIbIK
ou1iM Oepy OoiibIHIIA TYXKbIppIMJamMa, OCHIHIIK OKBITY TYXKbIpbIMJIaMachl jkoHE T.0.KykaTTap. by
Ky)XKaTTapAa YITTBIK JKQHE JKaJlblalaM3aTThIK KYH/IBUIBIKTAp/Ibl €H Heri3ri (aktop peTiHae KOWbI,
FBUIBIM MEH TEXHHMKA JKETICTIKTEPIH KOJJAHY HETI3IHJIE JKEKE TYJIFaHbIH KaJbIITaCybl MEH JaMybl
YILIIH XaFJaiiap jkacay KaXeTTiri kepceTuireH. binim 6epy cascaTblHbIH O0achiM OarbITTapbIHbIH O1pi
- KOFaM ME€H MEMJIEKETTIH JaMy OoJlaliarbl, K€K TYJIFAaHbIH KaXeTTUIIKTepiHe OuliM OepyniH
OapIBIK KOMIIOHEHT-TEPIH COMKECTEH Py, 3aMaHayH OLTIM camackiMeH KaMTaMachl3 €Ty MIHIETTepl
aMKBIHJAJIFaH.

Enimizperi Outim Oepyni nmambityabiH 2011-2020 xeuigapra apHainraH MeMIIeKeTTIK
OargapiaMachbiHAAFbl MIHIETTEp, COHAANW-aK OKYIIbUIapJbpl OeHiHaNAbl Jaspiay >KOHE >KOFaphl
ChIHBITapJarbl OeHIHAIK OKBITY TY)KbIpbIMIaMachlHa OCIrIeHreH MakcaTTap MEH MIHAETTEP opTa
MEKTENTIH ajiablHa ©31HIH OoJjamakK KbI3METIHIE JKETICTIKKE JKET€ alaThlH 0Oocekere KaOUIETTi,
KY3bIPETTUIIN JaMblFaH XEKe TYJFa JalblHIay MIHAETIH KOMbI OThlp. EmiMi3fe xeke TyJIFaHbl
KociOu OarpITTa JaliblHAAyFa apHajiraH OEHIHAIK OKBITY >KOFaphl ChIHBIITapJaH OacTtam KoJira
anbiHaabl. Kazipri kesgeri 12 xpuiiblk OutiM Oepy KyleciHe Kellly Ke3eHiHAe Oysl OaFbITTarbl
aTKapbUIbII OTBIPFaH KYMBICTap Ja KETepIiK.

[TcuxoJIOTUsITBIK-TIE 1arOTUKATBIK, TUJAKTUKAIBIK JKOHE QMIICTEMENIK oiedueTTepae 0utim
Ma3MYHBIH capaJlayJIblH €K1 Typi aXbIpaThliIaibl: IEHIEIIIK OKBITY XKoHE Oariapiibl capanay.

binim Gepy >xyleciHiH Ken TYpJIUIri KarJaiibiHga OUT1IM Ma3MYHBIH capajay mpoOieMachiH
menry Outim Oepy KYHWeCIHIH JaMyblHa, OHBIH JKaHA CamaliblK JEHTere KemryiHe ceOenTeceTiH
6osanel. OKyIIBIIAPABIH Japa €peKIIeNIKTepiH, OJIAPIBIH TaHBIMABIK MYMKIHIIKTEPIH, KaOiaeT-
TUTIKTEPIH €CKEPY MACEJIECIH JKOHE COJI apKbUIbl OKYIIBUIAPABIH OLTIMAL op TYpJIl ACHreiie Uurepyin
)ocmapJaybl OUTIM Ma3MYHBIH JCHTEUJIIK capajian OKbITY apKbuIbl Iemieni. JleHreiien capamay
OKy MaTepualblH OKY KapKbIHJBUIBIFBIHBIH OajaMallbUIbIFbl; OKY TalChblpMalapblHbIH Oanama-
JBUIBIFBI, OKY 1C-OpEKeT1 CHUNAThIHBIH OaJdaMalbUIbIFbl; MYFATIMHIH KOMEK CHUIAThIHBIH
OanamMalbUIbIFBl apPKBLIBI XKY3ere acaisl [3].

KenTeren onebuerrepae OUTIM Ma3MyHBIH Oarjapiibl capajiayblH MOHI «OKYLIbLIApJIbIH
OPHBIKTBI MYJIeC], KaOUIeTTUIIrl, OeHIMIUIIrT asChlHAa OJIAPJBIH OChl KACHETTEpIH TaHJIAIl ajFaH
OaFpITTapblHa MYMKIHJIITIHILIE AAMBITY MakKcaTbIMEH MaMaH/bIKKa OarbITTay OOJIBIN TaObLIaab)
nen o6epuired [4, 5].

Tannay KypchlHBIH ca0akTapblHAa MyFajliM MaTE€MaTHUKaHbIH JKEKE TaKbIPBINTAPBIH aJIbIIl
KCHIHEH KapacThIpaJbl, OKBITaAbl. KBIBBIKTHI MaTepuanfapibl >KUHAM, KEPEeKTI oaeOuerTepl
oenrieiial. KypcTel OKbITyZa MYMKIHIITIHIIE OKYIIBUIAPFA JKEKEJIEreH TarchblpMaliap.ibl
OpbIHJIATKaH AypbIc Jen ecenteimMiz. CoHlla FaHa OChl TaHJay KYpChIH OKY OapbIChlHJA OoJainak
MaMaH/IbIFbl YIIIH, ofaH Oepl OeHIHAIK OKBITY OarbIThIH TaHJay YIIIH KEpeKT1 MariyMaTTap.bl
KEeHIHEeH ana anaapl. beliHaik okpiTyaa TanHaay Kypcrapsl 10-11 ceiHbinTapna cabak KecTeciHe
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enaipuieni. OmapaplH Mep3iMi SPTYpJIl KapThl KbUI HEMECE TOJIBIK KbUIFA JKOCHapiiaHafbl. Op
MekTenTe matematukagaan 10-11 ceiHpIMTapFa Keminae 4 TaHaay Kypc YChIHBUIFaHbI YPBIC.

Kemxakrapapl OKyaa JOTHKaJIBIK Oiiay opl Kapail namufbl. OKYJBIKTBIH, 9pPTYPJl OKY
KypaJJapblHbIH MaTepuasaapbl Oy OarbpITTa YJIKEH MYMKIHJIIK Kacaipl: MyHJa KaHa YFbIMIAp,
aHbIKTaMajlap CHri3UIeNl, TeopeManap IJICTACHUICAl XOHE J& MyHAA OPTYpJl THIMII SJIICTEp
KOJIIaHbUTYbl MYMKIH. Cany ecenTepiH HeMece apajblK caidyiapbl Oap ecenTepial OpbIHAaraHa
JIOTUKAJIBIK HETI3/IeyJep MEH YKbINTHI ka3yjaap O0Jybl Kepek. AHbIKTaMallapMEH, TeopeMaliapMeH
KYMBIC JKacaraHlla YFbIMIAp/bl, OJIapJblH KACUTETTEpIH OKYIIbLIap TYCIHETIHACH Karjaaiaa
YUBIMJIaCTBIPY KEpeK, OJlap TEOpEeMaHbIH IIapThl MEH KOPBITHIHIBICBIH a)KbIpaTa ajyiapbl Kepek.
Kapaneim oTbIpFaH KeIDKAaKTapIblH KACHETTEPIH «erep - OHAa», «KWKETT», <OKETKUIIKTD)
TEPMUHJICPIH TAWJAIaHBINT aWTYABIH TMaigackl MoJI. TeopemManapasl IoJeiey Ke3iHAe OKYIIbuIap
KapacTbIpraH (akTuiepal ecTe YCTaWThIHAAW Typlle *KYMbIC KacaraH TUIMAL, YFBIMIbI OeKkiryre
KATBICTBI OPTYPJIl €CENITEP MEH JKaTTHIFYJIap bl KOIITEN IIbIFapFaH KOH.
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Pe3rome

B nanHoli cratbe paccmaTpuBaercs MpoOJeMbl OpraHU3alUM U MPOBEIACHHS] HEKOTOPBIX
AJIEKTUBHBIX KYpCOB B IIKOJIaX €CTECTBEHHO-MaTEeMaTUYECKOTo HampasieHus. [IpoBenen anamus o
MIPOBEJICHUIO0 MaTEMATHUYECKUX MPEIMETOB 10 BHIOOPY Ui CTAPIIEKIACCHUKOB.

Summary

This article deals with problems of organization and carrying out of some selective coursin
school of natural and mathematical direction. Analysis on mathematical subjects of choice for high
school students conducted.

902K: 517.43.02

IF'EOMETPUSAJIBIK ®PUI'YPAHBIH AYIAHBIH OKBITY JAT'bI
MYJIbTUMEIAUAJBIK 9AICTEP

Oteylek A.A. - IIIbIMKeHT YHMBePCUTETIHIH MATHCTPAHTBI

Ourypa aylaHbIlH KapacThIpyJarbl KYMBIC 9JIICHAMAChIHA KECIHJIHIH Y3bIHJBIFBIMEH
KYPri3UIETIH KYMBICTBIH KONITET€H OpTaK Kailyapsl 6ap.

AnpIMEH aylaH JKa3blK (UTypanaablH KacHeTl PEeTiHIe, OJIApIbIH 0acka KacHETTEpiHIH
apachlHaH a)XbIPaTbUIbII KepceTuienl. TinTi MEKTeMN KachblHa JeHIHr1 Oananap HopcelepAl ayJaHbIHa
Kaparl caJbICThIpabl («aydan» JAETEeH CO3/IIH 631H aTaMaiIbl) )KOHE CaIbICTHIPBUIATHIH HOpcemep Oip-
OlpiHEH alphIKIIa e3relie Hemece MyJie Oipiel 0oJica, «Kem»,«as3y, «TeH («Oipei») KaTbIHACTapbIH
JYPBIC TaFabIHAANIBI.
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Mynpaa Oanamap Hopcenepnal OipiHiH yCTiHE OIpiH KOWBIN eJIey/l CHpPEK IaijgaiaHabl,
HOpCeNep/l YCTENIIH YCTIHAE, XKepae, Olp mapak Kara3z OeTiHJe, T.C.C. allblll TYPFaH OpHbIHA Kapai
CaJIBICTBIPa OTBIPHII, OJIapJibl K63 MeJIIEPIMEH CajbICThIpabl. Mblcaibl, KalbIH Kalblparbl YHEHKI
JKarblparblHaH Killi, O13/71H YIAIH >KaHbIHAAFbIFa KaparaHaa, MEKTENTIH >KaHbIHIAAFbl MY3 alJIbIHbI
YJIKeH, OapIibIK KyHMak— YJIKEH Jie eMec, Killl Je emec, Oipaeit T. 6. Anaiina, popmanapsl Typiuie,
aJl ayJaHJapbIHbIH ©3TellIeNirl OHIIA aHbIK OaWKaJIMaWTBIH HOpcelepil  CalbICTBIPBINT OTHIPYHa
Oananap KUBIHIBIKKA KE3/1€CeIl.

byn skarpmalima osap aymaHaapAbl CaJbICTBIPYIbI HOPCENEPHIH Y3BIHIBIFBI HEMECe CHi
OOMBIHILIA CaNBICTBIPYMEH aJMacThIpalibl, SFHU CBHI3bIKTBIK, OJIIEMAUIIKKE Kelleql, dcipece,
HOpCeJepIiH emeMIepiHiH O01p- OipiHEH allbIPMAaIBUIBIFBI 30p OOJFaH KaFAaiiapaa cojiaii 00Jabl.

[—II kmacrapaa reoMeTpusIIBIK MaTepUaIbl OKBIN YHUPEHY MpoIleciHae OananapablH ayaaH
KOHIHJIE Ka3blK M€OMETPUSUIBIK (UrypanapiblH KacueTl peTiHAeri TYCIHIKTepl alKblHIala TYCexl.
Ourypanap ayaaHbl OoifblHIIA op Typiai zie, Oipaed e OoJiybl MYMIKIH €KEHJINH aHaFypibIM
allKpIHBIpaK yFbIHA Tyceal. byraH KarazgapaaH ¢urypanapabl KUFbI3yFa, OJap/bl ChI3ABIPTYFa JKOHE
oJlap/ibl onTepiepinae 0osyFa jKaTThIKTBIPY KOMETIH TUri3elll. I'eoMeTpUsIbIK Ma3MyH/Ibl €cerTep
HIBIFApy MpOIECiHAE (MbICANbI, OepUIreH OeNKTepACH ¢Gurypaitap KypacTelpy, Kypaemi chi30agaH
TYPII1 pUrypangap/ibl abIpbII ally T. 0.) CHI3YIIbUIAP ayJaHHbIH KeHO1p KacHeTTEepIMEH TaHbICA/IbI.

XKazbIKThIKTa (PUrypaHblH Kaimbl (OpHBI) ©3repreHjie, aydaHbl ©3TepMEHTIHIHE OJIap/blH
Ke3zepl xereni (purypa yikermMenal ne, kimipeimeiai ne). bamamap Tyrac ¢urypa MeH OHBIH
OeJIKTEpIHIH apachIHJIaFbl KaThICTHI XKW1 Oaiikan oTsIpabl (Oesiri OyTiHIHEH Killi), OepiareH Oipaei
OenikTepaeH ¢opmachl Typuiilie OOJbin KeireH ¢urypanap KypacTelpyra (SIFHU TeH KypbUIFaH
¢durypanap KypacTelpyra) >KarTbirajapl. OKymibuiapablH ¢urypanapisl TEH JKOHE TEH €eMec
OenikTepre Oeiny »eHIHJerl TyciHikrepl (Mblicansl, Il kmacta ynectepal OKbII YHpEHY Ke3iHIE),
aJIbIHFaH OMIKTEpAl OETTECTIPIN caly apKblIbl CABICTBIPBIN OTHIPHIN, OIPTIHJEI JKbIHAKTaNa Oepei.
Bapneik ocel OutiMaep MeH OurikTepal Oanamap QurypamapablH ©31H OKbIII YHpEHyMeH Kalat
MIPaKTUKAIBIK KOJIMEH MeHrepenal. MyraniM ocbl Macenenepre OaianapblH Ha3apblH ayJapbll, COJ
apkpLbl [1lkiacta ¢purypanapplH aylaHbIH OKbII YHPEHYTe€ OKYILIbLIAP bl 1alibIHIaFaHbl YPbIC.

MyraniMm. YOypbIIThl KBaAPATThIH YCTIHE OETTECTIpin cajblHaap, Y MIOYpHIII KBaIpaTThIH
Tek Oilpa3 OeniriH faHa amajpl. YIIOYpBHINITHIH aylaHbl KBaApaTThblH aydaHblHaH Kimi, ABC
YIIOYpBIIBIHBIH ayJaHbl MeH /{OFE ymOypbIIbIHBIH ayJaHbIH CaIbICTBIPBIHAD.

Oxymisl. OnapablH ayaaHaapsl OipAei, ojap TakTaaa OipAei OpbIH albIT TYP.

M y r a i wm. BipiHiH ycTiHe 6ipiH O€TTECTIpil camy apKbLIbI TEKCED.

backa (<wurypanap, conpmai-ak alHaJagarel  HOpCENEPiH  ayAaHJapblH  OChUIAWIIa
CaJIBICTBIPBIHIAP.

Anaiina exi purypaHbslH KailChICBIHBIH aylaHbl YJIKEeH (Killll) HEeMece oJlap ay/laHbl KeHIHEH
OlpJielt nereH/ll aHbIKTay OopKaIlaH OChbUTail oHail Oosa Oepmeiini. OCBIHBI OKYIIBUIApFA KOPCETY
YIIiH, ayJaHbl *eHIHEeH Olp-OipiHEeH a3faraH e3reweniri 6ap TiK TOPTOYPBINITHI JKOHE KBaJpaTThl
CaJIBICTBIpYFa YChIHYFa 0OJIaJibl: MbICAJIbI KBaJAPaTThIH ememaepi 4x4 om, ain TiK TepTOYPHIIITHIH
enmeMepi 5x3 om, myHaa ¢urypanap 6ip KaObIpFacblHaH KBaapaT ACHUMETPIIEpre OOIHTEeH.

Oyeni okymsuiap Oyn gurypamapasl M Ke3 MeJIIepIMEeH, COHAai-ak OeTTecTipinm cairy
apKBUIBI J]a CAJIBICTRIPYFa dpe-KeTTeHe 1. Aaiia eKi TOCUT JIe MOceJIeH1 Oanaiapra Ke3/IepiH )KeTKi3e
OTBIPBIN IIEHIyre KeMeKTece anMaiipl. OKyIIbUIapJblH alTKaH op TYpJil YHFapbIMIapblH ThIHAAI
anpln, MyFaimiM Qurypanapasl KBagparrapra OeJiHreH KaObIpFachIMEH OYpBIN KOSAbI, COUTIN op
¢urypa KaHila KBaJpaTka OeJIIHI'€HIH caHal WIbIFYAbl ychiHaabl. Ocbl Herizne Oananap Kaiichl
¢burypasblH ayJaHbl YJIKEH, KAWChICHIHBIKI-KIII1 €KEHIH aHbIKTaNIbl.

OchIFaH yKcac 6ipaeii KBaapaTTapas Kypaaran' : GUrypanap/IsIH ayJaHIapblH CalbICTHIPYFa
OepuIreH KaTThIFYJIap OKYJBIKTAaFbl OOWMBIHINA, COHJAN-aK TakTajga OepiireH depTé&xaep OOWbIHIIA
opeiHpananel. Erep ¢urypamap Oipaeil kBaapaTTapiaH Kypajica, OHAa Kemn (a3) KBaapaTTaplaH
KypainraH (urypaHblH aylaHbl YJIKeH (Kimil) OoJsiaThlHbIHA Ke3zaepl »kereal. Ochl cabakTa Keine
dopmacel op Typii OOJbIN KenreH QurypanapablH, OIpiliK KBaJpaTTaplblH Oiplell caHbIHaH
TYpPAaThIH/ABIKTAH, ayAaHjapbl Oipieil OoJIbIN IIBIFATHIH JKarjaibpl Ja KapacThIpFaH Mangalbl
(MbIcanbl, kBagpaT 16 kB. Oipi. sxoHE TiK TepTOyphill — 16 kB. Oipi). Keneci cabakrapna 6epuirexn
¢durypara KaMTbUIFaH KBaJpaTTap/bl CaHayFa apHalFaH JKaTTBIFyJIap €Hri3uieni, OepulireH
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KBaJpaTTapAblH (ISNTEp/iH KJIETKalapbl) CaHblHAaH TYpaThlHIAl QurypantapislaonTepiepre caimy
YCBIHBUIAJIBI.

Keneci ke3eHzie oKylbuiap ayJaHHBIH aJIFalIKbl OIpJiri KBajpaT CAaHTUMETPMEH TaHbICAIIbI.
Oxymsuiap KabbIipracel 1 cm OOJIaThIH KBAJIpaTThI AJMTEPIIEPIHE calajbl, KIETKAIbl Kara3gaH KUBIT
amanpl. Myramim Obutaii neiiai: «byn aynman Oipairi-kBaapar caHtuMeTpy». KBaapar caHTHMeETpiH
KaJIFaH MOJICTIIH TMaijanaHa OTBIPBIN, Oamanap ojiapJaH op TYpJl TeOMETPHUSIIBIK (Qurypanap
KYpAacThIpaJibl JKOHE OJIap/IblH ayJaHbIH aTailIbl.

Kypacteipbutran ¢urypanapJslH aylaHAapblH CalbICThIPa OTHIPHII, KBAJAPAT CAHTUMETD Kol
(a3) KaMTbhUTFaH (GUrypaHbIH ayJaHbl apThIK (KeM) OOJaTbIHBIHA OangapblH Ke3epl aHbIK JKeTel.
KBanpar cantumerpinep canbl Oipaeit 0onateiH GurypanapablH ayaanaapsl TeH (¢urypanap OipiHe-
OipiH OeTTEeCTIpin caiFaHa JdIMe-Ia KenMmece ne). by ke3enae Oananapra TaHbIC IMIamManapIbl—
KECIH/IIHIH Y3BbIHJBIFbl (UIypaHbIH ayJaHblH CaJFacThIpy 9OJICI THIMII, Oyl OCHI IIamayiapibl
1IaTacThIpy/laH CaKTaHAbIPYFa KOMEKTECE/ 1.

Hakrbl >kaTThIFynapJbpl OpbIHAANW OTBHIPHIN, Oyl IamMalapjAblH apachlHIArbl Keoip
YKCACTBIKTBI JKOHE eJieyJll alblpMalllbUIbIKThl aHFapa/bl: CAHTUMETP — Y3bIHABIK O1pJiiri; KBaapar
CaHTUMETp-ayJaH OipJiri; KeCIHIIHIH Y3bIH/BIFbl — OEpUIreH KEeCIHJ1[e KaMThUIFaH CAaHTUMETpIIEp
caHbl; (UI'YpaHbIH ayAaHbl—OepuIreH ¢uypaja KaMTbUIFAH KBaJpaT CaHTUMeETpiep caHbl (65-
cyper).

Annarbl yakpITTa KBaJpaT CAaHTUMETp KOHIHJIET1 jkoHe (urypanapablH ayJdaHbl KalbIHIaFbl
HaKThl TYCIHIK NbIChIKTaNabl. KBagpar canTumerpsepre OesiHreH (urypanapiblH ayJaHAapblH
Ta0yFa apHaJFaH XaTThIFylap Oepineni. KBagpaT caHTUMETpiep/l €CenTereHae, OJapIblH KaJIlbl
CaHbIH TaOy/bl TE3IETY YIIIH, OJap/bl KaTap HeMece OaraH OOMBIHIIA TONTAY YChIHBIIA/bI.

byTiH kBajgpar caHTUMeETpiepMeH KaTap, OyTIH eMec — JKapThl-XKapThl KBajpaT
CaHTUMETpJIEpAl /e KaMTUTBHIH (QUrypanap aa, COHAal-aK *apThl KBaJpaT CAaHTUMETPIEH apThIK HE
KeM yiectep Ae Oomasbl. Okyibuiapabl COHAAN-aK (QUrypaHbIH KYBIK ayJaHbIH MbIHAJal
TOCUIMEH TalyJlbl TaHBICTBIPFAH KOH: OapiibIK OyTIH eMecC KBaJpaT CaHTUMETpJIEpl CaHal aJblll
YKOHE OJIap/IbIH Kbl CAaHBIH eKire OeJIin, OChIIaH MIBIKKAH CaHbl OepiireH ¢urypaaa KaMThUIFaH
OYTiH KBaJpaT CAaHTUMETPIIEP/IIH CaHbIHA KOCY KEPEK.

['eoMeTpusiblK GuUrypasapMeH NpaKTHKAJIBIK JKaTThIFyJap/bl OpbIHIAN OTHIpHI, Oananap
KBaJpaT CaAHTUMETPJEPIIH CaHbIH CaHall IIbIFajbl Ja, OIpJeH KeNOYPHIITHIH NEPUMETPIH
CAaHTUMETPMEH OJIIIEH/I1.

KBAAPATTbIK LLAMAJIAP

KBagpat munnumeTp — mm
KBagpaTt caHTUMETp — CM

KBaagpat aeymmeTp — AM

KBagpat metp — M

KBagpaT KUNIOMETP — KM =

100 kBagpat meTpoB - a (ap)
KeBagpatTbiH 6apnblk kabbipranapbl 100
MeTp —ra

(rexkTap)

Okyibuiap Kejecl Ke3eHJe TIK TepTOYPHILTHIH (KBaJpaTThblH) aylaHbIH eJIley o/liCIMEeH
TaHbICaJlpl. OYyelll ojlap KBaJpaT CaHTUMETpJepre OeiHiNl KOWbUIFaH (OKY/IbIKTa CaJblHFAH HEMece
Kara3 MoJiellb TYPIHAET1) TIK TOpTOyphIIITap sl KapacTbipapl. OnapAblH ayAaHbH Taly YLIIH dyeii
O0ip KarapAarbl KBaJpaT CaHTHUMETpJEpJl caHal alibll, OJIaH IIBIKKAH CaHJbl KaTapiiap cCaHbIHA

kebeiiTeni. Mbicalsl, erep 6ip Katapaa 6 k6. cu, al OHmail Karapiap oecey 6oica, oxma ayman 09 -
ke TeH, srHu 30 k6. cm. by xarmaiaa Tik TOPTOYPBIMITHIH Y3bIHIBIFEI MEH KBAJPAT CAHTHMETPIICP
CaHBIHBIH apacChIH-IaFbl COMKECTIKTI aHBIKTAayAbIH MaHbI3bI 30p. MbIcansbl, erep Oip , Karapaa 6 xa.
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cm OoJica, OHAA TIK TOPTOYPHIITHIH Y3BIHABIFEI O cM, all erep Karap caHbel 5 0osca, OHJA TIK
TOPTOYPHIITHIH €H1 5 cm OOJIFaHBI.

AymaHapl ecenTeyaiH 9p TYpJi TOCUIIEPIH CalbICThIpa KeJil, KalChl Macelie OHall eKEHIH
Oananap e37epi miele ajgaabl: TIK TOPTOYPHIIITHIH Y3bIHIABIFEI MEH €HIH OJIIIey OHAal Ma, e TIK
TOPTOYPHILITHI KBaApaT CAHTUMETpIIepre Oetil, ojap/ibl caHay OHail Ma?

Opi Kapall TiK TepTOYphILITap/bIH (KBaJpaTTap/AblH) ayJaHbIH XoHE OChbl (uUrypaiap.blH
MEpUMETPIH €CeINTeyre apHajfaH aybI3lla XoHE jka30aimia TarnceipManap eHridvieni. bipueme Tik
TepTOyphIITapAaH KypayiraH (urypanapiblH ayJaHblH JKOHE MEPUMETPIH €CENTeyre >KaTThIFyap
eTe maiigansl (69-cyper). MyHia OKYIIBIHBIH 9pOip TIK TOPTOYPHIIITHIH ay/laHbIH €CENTEyIHE Typa
KeJIe/ll, ajl OHaH KeWIH OJIap/IbIH KOCHIH/IBICHIH, SIFHU OepuireH GUrypaHblH ayJdaHblH Tababl.
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Pe3rome
B naHHOW cTartbe paccMaTpUBAKOTCA MYJIBTUMEAUNHBIE METOJABI IIPU WU3YHYEHHM IUIOMIAJEH
pa3nuyHBIX TeoMeTpudeckux ¢uryp. [lpuBeneHb WHTEpECHBIE NPUMEPHl MO TEOMETPUHU IS
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Summary
This article discusses multimedia methods when studying the areas of different geometric
figures. Provides interesting examples of geometry to calculate figure area.

90XK: 513. 23.07
IJIEKTOPMATI'HUTTIK TOJKBIHIAAP TEHAEYI TYPAJIbI

MagiianoB A.A. — lIIbIMKEeHT YHUBEPCHUTETiHIH MATHCTPAHTBI

WNupopmaruka FpUIBIMBI HET13I1 YII HOpceMeH aiHanbicaapl. Onap uH(OpPMAaLMSHbBI KUHAY,
cakray, eHJey koHe TapaTy. MHbopmauusHbl )KMHayMeH apHailbl KbI3METKepJiep: Oapiayiibuiap,
capanuibljiap, CTaTUCTep, KJIEpKTep ailHalbIcalbl, ajl OHIEYMEH IpPOrpaMMUCTEp ILIYFBUIIAHA]IbI.
JaiiblH nHQOpMAaLMSHBI TYTHIHYIIbIFA OaliIaHbICIIBLIAD JKETKI3eAl, OYJI YIIiH, SpUHE, apHalbl Kypas
KaOJBIKTap Ka)XXeT, aram aWTKaHAa, JJIeKTp Keiuiepl. MHbopmaimus ocChl Keliep apKbUIbI
ANIEKTPOMATHUTTI TOJKBIHAAP TYpiHIae Tapaiael. COHFBI Ke3/epi JKeJici3 Tapary *KoJIaphl 1a JaMu
Oacrabl. DIEKTPOMArHUTT1 TOJIKbIHAAP/BIH Tapajly TEOPUSCHIHHBIH HET131H KajlaFaH aFbUIIIbIHHBIH
kepHekTl ¢u3uri Jxeiimc MakcBemn nen caHanaabl. TOJKBIHIAPIABIH Tapajlybl OChI KiCIHIH
TEHJIeYJIep1 apKbUIbI OpHEKTeNe 1. TONKBIHAAPABIH Tapary OapbICBIHIA 9P TYPIIl KeAepriiep Ke3necyl
MYMKIH, OJIapJblH KaTapblHA: OPTaHBIH OTKI3TILITIK KAacHeTl, KypaiaapAblH (U3UKaIbIK KoHE
XUMMSUIBIK KaCUETTeP1, )KayAblH KapChl OpeKeTTepl, KypaiaapablH Keioip OeIIKTepiHiH ICTEH IbIFYbI
xaTtaapl. bi3 e3 3eprreyiMi3aiH Oip O6JiriH o7 OChl TaKbIPHINIKA apHAABIK, AWTAJIBIK, IMIEKTIH
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TepOenyl HOTHXKECIHAE ayara KEpeKTl JIbIObICTap Tapaliblll >KAaTChIH, OENrial Oip coTTe ilmIeK kay
OpEKEeTIHEH Y3UIIN KeTCIH JIeiK, OipakK oJl 9puHe, Oipa3 yaksIT TepOein, 63 KbI3METIH aTKapa Oepei.
SrHu, Oy coTTe ABIOBICTHIH carackl MEH Kypambl e3repefl. bi3/iiH MakcaTbIMbI3, ILIEKTIH Y3UIreH
XKepiH Tady!

Keneci ecenti KapacTblpailblk: ¥YIITapbl >KOHE HYKTeNepiHjae OaljaHFaH IMIEKTIH epKiH
TepOemiCiH 3epTTEHIK.

v

1 — cyper.

AWTansik, Oenriai Olp COTTe  MEH  apachIHJA JKaTKaH HYKTECIHJE ilIeK y3UTin KeTTi nemnik. Erep ne
IIIIEK OCHI COTTE ©31HIH PHEPTHUSACHIH JKOFANTIIAca, OHJAa OJI MHEPUHUICHl OOibIHIIA TepOene Oepei.
OpuHe, ObIOBICTHIH Canachl 63repe/l, OChbIFaH OalaHbICThl MbIHA/AN CypaK TybIHAANIbI. J{bIOBICTHIH
KypaMbl OOMBIHIIA IIEKTIH Y3UIreH *epiH Tadyra 0osia ma?
JuddepeHunaniplk onepaTopiaapIblH CIIEKTPAIIIK TEOPUACH MEH FapMOHHUKAIBIK aHATU31H
KETICTIKTEpl DJIEKTPOMATHUTTI TOJKbIHAAPAbI Tapary TeopuschbiHAa OypblHHaH Oepl KEHIHEH
KOJI1aHbLIaIbl.

Temenperi Jiemmal KapacThIpabIK:

a)Erep  HakThl mama 0osica, OHJIa MbIHA,

}’I(x) = Ay(a—x), (1)
TEeHJICYAIH 9pOip mIemiMi, MbIHA:

—y" () = Fy(x), (2)

[typ™m — JInmyBuIII TEHJEYIHIH HIeMIiM1 OOJIaabl.
(6) XKoraporaarsel (0.4.1) Tenneyaid meniMaepiHiy KEHICTIr Oip cajiaibl.
(B) Ocpl (0.4.1) TenaeyiH >Kabl MENTiM1 MbIHAAMN:

y(x)=4- [cosﬂ.(x—g)—ksin}t(x—g)]

3)
0omaapl, MYHIaFbl - K€3 KEeJT'€H TYpaKThl 11ama.
Temenneri Jlemma 2. KapacThIpaibIK;
(a) Erep 6onca, onma Komuaiy MbiHa,
y'(x) = iy(a—x), x € (0,1), (4)

y(0)=0 (5)
eceO1HIH IIeKC13 KoM, HAaKThl MEHIIIKTI MOHEP1:
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2, = E(n+2), m=012,.. ©)

Oap »oHe oJIapra MbIHAJIAM:
v, (x) = ZginZ (n + E) x, n=0,12,..
& & 2 (7)

L?(0,a)

MEHUIIKTI pyHKUHUsATIAp COMKec Kenell, oyap KEHITIHe OpTOHOpMaJlaHFaH 0a3uc Kypaunmabl,

L*(0,1)

Oipak Heri3ri KEHICTITH/IE TOJIBIMCEHI3.

2
(6)Erep a>1 0oJica, oHna (4) — (5) mekapanblK €CeNTiH MEHIIIKTI (GyHKIHASIAPHI L=(0,1)

KEHICTIT1HAe 0a3uC Kypauibl.

L*(0,1)

(B) Erep a=1 6oJica, ouaa (4) — (5) mexkapayblK €CenTiH MEHIIIKTI (PyHKIUsIaphl
KEHICTIrHAe OpTOHOpMasaHFaH 0a3uc Kypauibl.

(r) Erep 6osca, onna (4) — (5) mekapanblK ecen BOJBTEPIIK €Cell, SSFHU OHbIH MEHILIKTI
MOH/IEP1 JKOK.

Haaeaneyi. XKorapeigars! (5) mekapaibik mapTka (3) GopmynacsiH anmapbli KOHCak,
Aa . Aa
A- [cns?—sm?] =0

€KEHIH KepeMi3, MyHaH A+0 OOJFaH/IBIKTaH,

Aa | Aa - Aa 1

cos > sin 5 — U= tg 5 U
Aon @ _ T, 2 +2 2 —H(z + ) 0,1

3 = 4 N, I A= nm, I3 (I 1 1 .1,

1 a T 1
Vo, (X) = As, [cns— (Zn + E) (x — E) + smE (Zn + E) (x — E)] ,n=0,1,
n Azna
Co3 = 511

MpiHa, 2 2, TEHJIIKTEp aNbiHFaH (OPMYJIaHbI, MBbIHA:

T 1
Us, (X)) = A, -5111&(2?1 +§):u:, n=20,1,2,..

MgiHa,

V' (x) = —Avia—x)
TEHJIKTEp alblHFaH GOpMyIaHbl, MbIHA:

MgiHa,
i - &
v(x)=B8~+ [cns}t (x—;) — sml(x —5)]
TEHJICY/IH IICIIM1 MBIHA,
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(GyHKIMS 00JIATBIHBIH KOPY COHIIANBIKTBI KUbIH eMec. Ocbl @pHEKTI xorapbliaarsl (0.4.5) mekapalibik
apTKa anapeln Koucak, oHJa

Damer ==(2m—2), m=0,£1,%2,,

Vopm_q(X) = B5,_4 [cnsg (Zm — %) (x — %) — sing (Zm — %) (x — %)],

B

€KEHIH KopeMi3, MyHaFbl
Erep ne mpinanai,

T 1
W, = (—1)“—(?14——), n=0,4+1,42,..
o 2

2m—1 - Ke3 KeIr'eH TypaKThl lIaMaap.

u,(x)=A4, sinu,x, n=0,+1,+£2,...

Oenruieyyiep €Hri3ceK, OHJa MEHIIIKTI MOHAEP MEH MEHIIIKTI (YHKIUSUIApIbIH TaObLIFaH
cepusUTapbIH TyTac Oip cepus erTim ka3zyra Oonanbl. MHAEKCTEpAiH Tepic MOHAEpl JKaHAa MEHIIIKTI
GyHKIMSUTapAbl TYbIHAATIAWIbl, COHJBIKTaH 013 TepIiC eMec MHIEKCTEPMEH IeKTeleMi3. AJbIHFaH

{sin nt}’ n=12 ..  ucremacomsi
A,(n=12,..)

{u”ﬂ (x) }, n= ﬂ’ 1’ """, CHUCTEMACBLIHBLIH TOJBIMILIIBIFI

2
L*(0,m) KCHICTITIHAEC  TOJIBIMIBUIBIFBIHBIH  cangapbl.  Hopmanaymisr
KO3 pUIMEeHTTEPIH ecenTey OHIIAIBIKTH KUBIH EMEC KOHE 0JIap MbIHA,

A, = p (¢ =>0), n=1,2,..

dhopmynanapMeH TaObLIaIbI.

by Tabeiran , (xj}, n=01,.. CHUCTEMAacChl MbIHA,

—u"(x) = 12ulx),
w(0) =0, w(a)=0

cummetpusiiel Ltypm — JlnyBun miekapaiblK eceOiHiH MEHIIIKTI (yHKIUsuIapbl OOJIFaHABIKTaH
e3apa opToroHasn 00aabl.

(0) Erep a>1 0oJca, oHIa L’ (0,1) = L? (D,(}:]’ an {un (x]}’ n=01,.. CHCTEMACHI L? (0,a)

2 2
KEHICTITIHAE TOJBIMALI OOJFAHIBIKTAH, OJ L (ﬂ’l] L (ﬂ’lj
l=x<

KEHICTITHAE € TOJBIMILI 0O0Iabl.

0

KEHICTITH1€ KaTKaH ) (GYHKIMSCHIH a apaJIBIFBIHJIA — - MEH JKaJFaCTBIPBII, COHAH COH

L?(0,a)

KCHICTIT1HIH AJIEMEHTI JIeN CaHaybIMBI3Fa 00JIaIbl )KOHE COJI ce0erTi OpTOHOPMAaJIaHFaH

L*(0,a)

OHBI

CUCTEMaHbIH KaTapblHa TapaTybIMbI3ra Oonanel. by katap KEHICTIIHIH HOpMachl OOMBIHIIA

L*(0,1)

2
Oipak Oy cucrtema L=(0,1)
Puccrig 6a3ucin Kypaiiabl.
(B) byn Oeniminie anabIHFBI (a) O6IIMILECIHIH AepOec KaFaaubl.

JKUHAKTaJIagbl, OHBIH KEHICTIrHIH HOpPMAachl OOWBIHIIA Ja >KMHAKTAIATHIHBI aiJaH aHBIK,

KEHICTITHAE OTPOHOPMAJIaHFaH eMec, coJi cebenTi Oyl KEHICTIKTE
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(r) Erep a=0 OoJjica, oHja .}"I(x) = A}'(J_ x)! .}'E{]) = ﬂ! }'I({]) = D(—A + {]),

—y"(x) = Py(x),

6oitpiama ¥ E:x) = I[:|7

corapikTan KommaiH eceOiHiH mIemiMiHiH Oipereiiri Typaiasl Teopema
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Pe3rome
B nanHoiicTathe paccMaTpuBaeTCsl BOIPOC MPUMEHEHHUs HAy4yHBIX pe3yJbTaToB B 00JIacTH
CHEeKTpaJbHON  Teopun Aud@epeHIuanbHbBIX  ONEPaTOpOB B TEOPUM  PaclpOCTPaHEHUS
OJICKTPOMArdHUTHBIX BOJIH.
Summary
This article discusses the application of scientific results in the field of spectral theory of
differential operators in the theory of electromagnetic wave propogation.

YK 622.692.4:532.542

HCCJEIOBAHME BJIMSTHUSA MTPUCAIKHA HA 9KOJJOTMYECKUE CBOMCTBA
MOTOPHOI'O TOIIJIMBA.

TemupoOexkoBa E.M. cryaenTka rpynnsl XT-16-6x
Hayunbiii pykoBoauresib: Kaaabirozos E.- 1.x.H., npogeccop,
HN3t1aeyos I'. - K.X.H., JOLEHT,

A0aukepumoB B.A. — PhD nokropaHnr.

AHHOTanUs
B coctaB MOTOpHBIX TOIUIMB JUJIsi MOBBIIIECHHS MX KA4€CTBA U €r0 3KOJOTHMYHOCTH BBOJISAT
pa3IM4HbIE MPUCATKH, YTO MOJIOKHUTEIBHO CKa3bIBAETCS HA WX AKCIUIyaTallMOHHbIE cBoMcTBa. To
€CTh, MPUMEHSSI MPUCAIKH O€3 M3MEHEHUsS KOMIIOHEHTHOTO COCTaBa TOIUIMBA, MOXKHO IOJYYUTH
0oJiee SKOJOTHYHBIE M BBICOKOOKTAHOBOE MOTOPHOE TOIUIMBO JIJIi aBTOTPAHCIOPTHOW TEXHHUKH,
KOTOPBIEC HTUPOKO MOTYT MCIIOJIB3YIOTCS B aBTOMOOMIBHBIX KOMILIEKCAX.

KiioueBbie c¢JjioBa: MOTOPHOE TOIUIMBO, TPHUCAAKH, IKOJOTHYHBIC, BBICOKOOKTAHOBOE,
OKCHUI'€HATEI,

CeronHs BO BCEX Ppa3BUTHIX CTpaHaX MHpa OKCHUIE€HAThl PacCMAaTPUBAIOTCA KAaK OCHOBHAS
albTepHATHBA METAUIOOPTaHUYECKUM AaHTHJIETOHATOpPaM M BBICOKOOKTAHOBBIM apOMaTHYECKUM
KOMIIOHEHTaM OeH3MHOB. Ha mnpakTuke HCIONIBb3YIOT: METAHOJ, 3TaHOJ, METHJI-TPET-OYTHIIOBBII
spup (MTBED), stun-Tper-6ytunossiil 3¢up (3ThI), meTun-Tper-amunossiil a¢pup (MTAD), sTui-
TpeT-aMuiioBblil 3dup (OTAD) nunsonponunossiii 3¢up (AUIID), MeTHI-BTOP-NEHTUIOBBIN 3dup
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(MBIID) u np. BBeneHue oKCUreHaToB B COCTaB MOTOPHBIX TOILIUB MO3BOJISIET PELIUTH CEIyIOIINE
JIB€ OCHOBHbIE 3a1auu: llepBoe -ynydmnTe HE(QTAHBIX TOIUIMB, B IEPBYIO OuYepe/lb MOBBICUTH UX
JETOHALMOHHYIO CTOMKOCTb, TaK KaK YBEJIMYEHHE KOHILIEHTPAIMH KHCJIOpPOJa B TOIJIMBE CHIKAET
TEIUIOTY CropaHus TOIUIMBOBO3IYIIHOW CMECH, MPOUCXOAUT OoJiee OBICTPBI OTBOJ TeIja u3
KaMephl CropaHusi, U B pe3yJbTaTe CHUXKAETCS MaKCHUMallbHas TemIepaTypa ropenusi; Bropoe -
COKpPATUTh pacxoj He()TH Ha MPOU3BOACTBO MOTOPHBIX TOIUIMB. KpoMe TOTr0o, OKCUT€HAThl CHU)KAIOT
COJIep’)KaHHEe TOKCUYHBIX BEIIECTB B OTPAaOOTAaHHBIX r'a3axX, YBEJIWYMBAs MOJIHOTY CTOpPaHUs TOIUIMB.
Hanpumep, BBeneHue ¢ okcureHatamu 2% KHUCIOpPOJa B COCTaB TOIUIMBA CHUXKAET COAEP)KaHUE B
O0TpabOTaHHBIX Ta3aX MOHOOKCHAA yriiepojaa (yrapHOro ra3a) ¥ HECTOPEBIIMX YIJIEBOJAOPOIOB Ha 7-
10%, ynydimasi TakuM 00pa3oM SKOJIOTMYECKHE CBOMCTBAa MOTOPHBIX TOIUIMB.B kadectBe mpumepa
paccMmarpuBaeTcs BIUSHUE 100aBKM OKCUT€HATOB Ha HKCIUTyaTal[MOHHbIE CBOMCTBA aBTOMOOMIILHOTO
O0eH3uHa. OU3UKO-XUMUYECKHE CBOMCTBA MCHOJIb3YEMbIX OKCHUT€HaTOB-npucanxku: MeraHona (MC),
nm3zonpomnanoyna (UIIC) u wmertun-tper-Oyrunossiii 3¢upa (MTBD). B kauecTBechlpbs OblIu
HCI0JIb30BaHbl OEH3MHOBbBIE (PPAKIUU TEPMOKATATUTUYECKUX MPOIIECCOBKATATUTUUECKOTO KPEKHHTa
U KaTaJIUTUYECKOTO pudopMHHra nojsydyeHHoro u3 Hedprecmecu Kazaxcranckoil HepTu (TOBapHBIii-
AxTroOuHckuii, Akinadynakckuil, Kymkonbsckuit). CmelleHue NpoOBOAMIIOCH MPHUCAIKA MeETaHoJa
(MC) conepxxanuem 5%, mzomnpomnanona (MIIC) comepxanuem 5% um 10% wmacc. ¢ OeH3uHamu
KaTaJIUTHYECKOT0 KPEKUHIa M CTaOMJIbHBIM KaTalu3aToOM PU(POPMUHTA MPU UAECHTUYHBIX YCIOBUAX
KOMHATHOM TemIepaType ¢ MOMOUIbIO JJabopaTOpHOM Mellajikud. BBeneHue B Takoe TOILIUBO
N00aBOK Ha OCHOBE M30IIPONAHOJA, SIBJISIOIIMXCS B JAaHHOM cllydyae CTaOMIM3aTOpaMu, MO3BOJIUT
paciupuTh 00J1aCTh TOMOT'€HHBIX COCTABOB IpU TeMIiepaTypax Huxe MuHyc 25°C. [lnst npumeHeHus
NIIC B kadecTBE OKTAHOINOBBIMIAIONMIEH J00aBKM K aBTOMOOWJIBHBIM TOIUIMBAM OYE€Hb Ba)KHBI
MOKa3aTeay,  XapaKTepU3yIOUIMe  aHTUJIETOHAUMOHHYIO  3(G(EKTUBHOCTb,  TEIUIOTBOPHYIO
CIOCOOHOCTh, XUMUYECKYIO CTA0MIBHOCTD. [Ipy mpakTH4YecKUX UCHBITAaHUSAX Ha OEH3MHE MpHUcaKa
NIIC, no3BosseT yaydluTh 3KOJOTUYHOCTh U MPUPOCT OKTAHOBOTO YHCIa HA 4-5 MyHKTOB,103TOMY
MOXXHO PEKOMEH/I0BaTh €€ B KauecTBe 3((PEeKTHUBHOro cpeicTBa sl IOIY4YE€HUS TOBApPHBIX
O0eH3uHOB. [IpuMeHeHre KOMIO3UIMOHHBIX 100aBOK C MCIOJIb30BAaHHUEM H30IMPOINUIIOBOIO CIUPTa
MIO3BOJISIET OpPraHU30BaTh MPOU3BOJICTBO BBICOKOOKTAHOBBIX OCH3MHOB Ha 0a3ze KaTaJIUTUYECKOTO
KpPEKMHIa U KaTaJuTH4ecKoro pudopMuHra 0e3 yBeJIUYEHHUS COAEPKAHMSI B HUX apOMaTHUYECKUX
YII€BOAOPOJOB. 3aBHUCHUMOCTh OKTAHOBOIO 4Mcia OEH3MHOB KaTaJUTHYECKOro pudopMHMHra u
KaTAJIMTUYECKOTO KPEKWHra OT KOHIEHTpauuu gobaBisiemoit mnpucanku: Meranoina(MC), wuso-
nponanoiia (UI1C) npusenens! B Tadbaune 1.

Tabnuua 1. Bausaue npucagku: meranona (MC), uzonponanona (UIIC) Ha xauecTBeHHbIE
[oKa3aTenu OEH3MHOB TEPMOKATAITMTUYECKHUX ITPOLIECCOB.

OCH3MH KaTAIUTHYECKOTO OCH3UH KaTATUTHYECKOTO
pudopmuHra KpEKHHIa

IToxaszarenu xagectBa | Mcxonusiid | C mpucaakoi Ncxonnsiii | C npucaaxoi

OeH3MHA - MC | UIIC - MC | UIIC

0 5% | +5% | +10% | O +5% | 5% | +10%

OxkTtaHoBo€ gucno: | 80 82,0 |82,5 |84 78 80,0 | 80,8 | 81,6
M.M 88 92,3 93,8 | 94,6 |89 91,5 92,5 |934
UM
CMoJIBI, mr/100cMm | 1,45 1,44 | 143 | 1,41 5,7 4.2 4,16 | 4,04
TOILJIMBA
Conepxxanne  o6Omeit | 0,003 0,003 | 0,003 | 0,003 | 0,072 0,071 | 0,069 | 0,067
cepbl,%oMacc.
JlaBnenue 216 215 212 | 211 188 182 185 183
HACBHIIICHHBIX  TApOB,
MM.PT.CT.
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Tabnuua 2 - M3menenue OUY 6a3zoBbix 6en3unoB AM-80 u AM-85 ot konuentpamuu nod6asku MTHBD.

HaumenoBanue N3menenne OY O6en3uHa oT Merton onpenenenne OYH
0a30Bor0 OCH3MHA koHIeHTpammu 106asku MTBD, % OeH3MHA
Macc.

koHneHTpammss MTBD, % | 0 5 10 15
Macc.
AN-80 76,3 80,2 | 83,5 85,0 MoTopHBIN METO
AN-80 80,8 84,9 | 88,6 90,3 HccnegoBaTenbckuii METO
AU-85 82.7 86.2 | 88.3 90.8 MoTopHBIN METO
AU-85 85.2 89.3 | 92.1 93.6 UccnenoBaTenbCkuii METOT

JlanHble, npuBeAEHHBIE B TaOaUIa 2, MOKa3bIBAET, UTO B pe3yjibTaTe J00aBKU METUI-TPET-
OytuioBoro s¢dupa B cocTtaB 0a30BOT0 OEH3WHA, 3HAYUTEIBHO TMOBBIIIAETCS OKTAHOBOE YHCIIO
6a3oBpix OeH3nHOB AM-80 u AUM-85., KOTOpBIA XapaKTepU3yeT €ro aHTUIETOHAIMHHOE CBOICTBA
O6ensuHa. Heob6xonuMo Takke OTMETHTb, YTO C YBEIMYEHHEM KOHIeHTpauuu npucaaku MTBO B
pasHbIX oOpa3nax ©0a30Boro O€H3MHA OKTAHOBOE YMCIO pacTeT OT 4-X 10 9,5 MyHKTOB IO
UCCIIEIOBATEIbCKUM U 3-6 IMyHKTOB 10 MOTOPHBIM MeTojgaM. Tem camMuM J00aBKa Ipu
HCIOJIb30BAaHUU B €€ COCTaBe aBTOMOOMJIBHOTO O€H3MHAa OOECHEeuuT €My aHTUIAETOHAI[MOHHBIE
CBOMCTBa, J10 HOpMaMm TpeboBaHus s ToBapHOro copra Oensudn AUM-92. Ilpumenenue
KOMIIO3UITMOHHBIX J100aBOK C wucmoias3oBanueM MTDBD mo3BosisieT opraHu3oBaTh MPOW3BOJCTBO
BBICOKOOKTAHOBBIX OeH3MHOB Ha 0a3e AM-80 0Oe3 yBenuueHUs COAEPKAaHUS B HUX apOMAaTUYECKUX
yraeBoaopoioB./Jlo6aBka MTBD B 6en3un obecrnieunBaer O0JIBIIYIO IOJHOTY CTOPaHUS U HE TpeOyeT
M3MEHEHUH B KOHCTpYKUMH JBuratens. OnHako ocHoBHOe mpeumyiiectBo MTBD — obecnieuenue
PE3KOro MOBBIILIEHUSI OKTAHOBOTO YKcia OEH3MHA KaK 110 UCCIIEeI0BATEIbCKOMY, TaK U IO MOTOPHOMY
METOLy, 0cOOeHHO romoBHOH (pakumu 1o 100°C, mMeromieil GoJbIIOE 3HAYCHHE IIPH PA3rOHE
aBTOMOOMWIA. OKTaHOBOE YHUCJIO CMEUIEHHsI 10 HCCIIEOBATeIbCKOMY MeToAy cocrtasiser 117,
MYHKTOB, 110 MOTOpHOMY — 101. bensunsl, coaepxxanue MTBO, o6naaaror nydmieil 1eTOHAIIMOHHON
CTOMKOCThIO, HETOKCUYHBl M HE OKAa3bIBalOT BPEAHOrO BO3JCHCTBHUS HAa OpPraHu3M 4YeJOBEKa M
OKPYXKaIOIlYI0 cpeny. B BBIXJIONMHBIX razax CHU)KAeTCsl cojJiep:kaHue okucu yriepona Ha 20 %o00.,
YMEHBIIAETCS KOJIMYECTBO HECTOPEBIIUX YIieBoJopoaoB Ha 70 %o006.,4T0 NOATBEp)KIAETCS C
JAHHBIMU MOJyYEHHBIMU IPYTHUMHU aBTOPOB paloT.

[IpoBeneHHBIMM aHANIM3aMH HUCHBITYEMbIX OOpa3LOB YCTAHOBJIEHO, YTO HaOIHOAaeTcs
YMEHBILIEHUE COJEpPKAHUS apOMaTUUYECKUX YIJI€BOJOPOJOB B UCIBITYEMbIX OC€H3MHAX, KOTOPBINA U
MO3BOJISIET YIYYIIUTh MX 3KOJIOTMYECKHE CBOWCTBA, 0OecreunBasi Mpu 3TOM HU3KYIHO TOKCHUYHOCTb
MPOJYKTOB CrOpaHusi — B BPEIHBIX BbIOpocax cHmkaercsa coaepxkanue CO, NO,, N,O TBepasix
YaCTHULI.

Tabnuua 3.Bnusiaue no6aBku mnpucaaku MoHoMeTwiamuHa (MMA)Ha OKTaHOBOE YHCIIO
aBTOOEH3MHOB.

Mapku OeH3MHOB OKTaHOBOE YHCIIO
MoTopHbIi HCCIIEI0BATENbCKU I
1 AUN-80 74,8
2 AN-80 + 1% MMA 77,2
3 AN-80+ 1% MMA 82,6
4 AN-80+ 1,9% MMA 79,6
5 AN-80+ 1,9% MMA 83,5
6 Crabunbhblil pudopmar u3 K-2+1% MMA 76,9
7 AN-92 90,0
8 AU-92 +1% MMA 92,8
9 AN-96+1% MMA 96,5
10 AN-96+1,7% MMA 98,0
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BoiBoabl. Takum 00pazoM, pe3ynbTaThl UCCIEIOBAHHUM MOKA3aJIM BO3MOXKHOCTh TOJYICHHS
HEITUIIMPOBAHHBIX aBTOMOOWIBHBIX OCH3MHOB C HWCIIOJh30BAHUEM TPOWHBIX AHTHAECTOHAIIMOHHBIX
KOMIIO3HUIIMH, COCTOSAIIUX W3 aHTUACTOHATOPa, apoMaTH4yeckux amMuHOB U MTBD. DTm nobaBku
00J1aJal0T BBICOKMM OKTAHOBBIM YHCJIOM CMEIICHUS, HHU3KOW JIETy4eCThI0, MHUHHUMAJIbHBIM
HarapooOpa3oBaHMEM U TOHW)KEHHOM (POTOXMMHUYECKOW aKTUBHOCTHIO. B uxX mnpucyrcrBum
YBEITUYMBACTCS MOJHOTA CrOpaHUsl TOIUIMBA, B PE3y/bTaTe BHIOPOCH OKCHA YIIIEpOJia CHUKAIOTCS
Ha 32,5%, yrneBomoponoB — Ha 14,5%. bmarogaps mpuUMEHEHHIO OKCHUTEHATOB YIIYYIIAFOTCS
9KOJIOTUYECKHE M IKCIUTyaTal[MOHHBIE XapaKTePUCTUKH OCH3MHA.
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Tyidin

MoTopJibl OTBIHIAPBIH KypaMbIHa OJIAPABIH CaIrlachl MEH SKOJIOTHSUTBUIBIFBIH apTTHIPY YIIH
OpTYpJIi KOcTanap €Hrizeal, Oy oJlapAblH MaiJanany KacueTTepine oH acep ereni. SIFHU, OTHIHHBIH
KypamJac KypaMbIH ©3repTIei, Kocnaaapabl KoJgaHa OTHIPHIN, aBTOMOOMIIb KEIICHACPIHIE KeHIHEH
MalJalaHbUIATBIH ABTOKOJIIK TEXHUKACKI YIITIH KOJIOTHSIIBIK )KOHE KOFAPhl OKTAHBI MOTOP OTHIHBIH
aiyra 0omaapl.

Summary

Various additives are introduced into the composition of motor fuels to improve their quality
and environmental friendliness, which has a positive effect on their performance properties. That is,
using additives without changing the component composition of the fuel, you can get more
environmentally friendly and high-octane motor fuel for motor vehicles, which can be widely used in
automotive complexes.

V]IK: 665.65

MMPOU3BOJICTBA YIJIEBOJOPOJIHBIX PACTBOPUTEJIEHN U3
HE®TEINNPOAYKTOBHE®TAHOI'O CbhIPbSI.

Atubex H. XT-16-6k - 0axanasp
Hopaes K. — marucTpanr.

Hayuynble pykoBoauTeu: A.X.H., mnpogeccop E.Kanasirosos,
PhD-pokropanT b.A.A0anKepuMoB,
PhD-pokropant 3.C.Tiey6aeBa
IO:xHo0-Ka3axcTaHCKMI TOCyJapCTBEeHHbIN YHUBepcuTeT MMeHnn M.Ay330Ba.

AHHOTALUA
[IponykTsl He(TEXUMHUH HaXOIAT IPUMEHEHHE B IPOU3BO/ICTBE MJIACTHUECKUX MAcC, JaKOB U
KpacoK, CHHTETHUYECKHUX BOJIOKOH, CMOJI, KJie€B, B MOJUTrpaduu, Pe3MHOBON MPOMBIILIEHHOCTH,
MEIUIMHE, MPU IKCTPAKIHUHU PACTUTENIbHBIX JKUPOB, JUISI XUMUYECKOM YMCTKHU OAekIbl. bosbiioe
3HaYEHUE MMEIOT YIJIEBOJOPOAHbIE pacTBOpUTead. OCHOBHBIM HCTOYHMKOM YTJI€BOJOPOIHBIX
pacTBopuTenel sBisieTcs HEPTb U MNPOAYKThl HedrernepepabOTKH, B KOTOPOHM coJepKaTcs
napauHoBble, Ha(TEHOBBIE M apoMaTH4ecKue yriieBojoponbl. Kazaxcran, oOnanas KpymHBIMH
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YIJIEBOAOPOIHBIMU pECypcaMH, HE pacroJiaraeéT COBPEMEHHBIMU TEXHOJIOIMUYECKU YBS3aHHBIMU
He(TeXMMUYECKUMU TPOU3BOACTBaMHU. B HacTosiiee BpeMsi y Hac B CTpaHe, YIJIEBOJOPOJHBIE
pPacTBOPUTENN 3aBO3STCA U3 JPYruX CTpaH. B cBs3u ¢ 4em, BO3HUKAeT BOIPOC 00 MX HUMIIOPT-
3aMEILEHUU PaCTBOPUTENIIMU OTEUECTBEHHOI'O NPOU3BOJICTBA. 3aMeHa 3apyO0eKHBIX PACTBOPUTEIIEH,
MIO3BOJIMT TOJy4aTh COOCTBEHHBIE BHICOKOKAUYE€CTBEHHBIE MPOIYKTHI JUIsl JaJbHEUIIEr0 NPUMEHEHUS
UX B IPOMBIIUIEHHOCTH, HAPOJHOM XO3SIMCTBE M B JPYIMX OTpacisax. B aToH cBs3u, B HacTosllee
BpeMsUI Hallel cTpaHe BecbMa BAaXKHBIM SIBJISIETCS Pa3pabOTKa COOCTBEHHOW TEXHOJIOTMM IS
MOJTy4CHUSI YIJIEBOJOPOJHBIX PACTBOPHUTENIEH Ha OCHOBE HedTerazoBoro cheipbsi PecmyOmuku
Kazaxcranu opranusaiysi mpou3BOICTBA PACTBOPUTENEH B CTpaHE.

KitoueBble ci10Ba:yrieBoIOpOAHbIE PACTBOPUTENHM, MPSIMOTOHHBIA O€H3UH, PUPOPMUHT
Oen3uHa, nmapaduHoBbIe, HAQTEHBI U apoMaTHKa, Hepac, meHTaH, OEH30J1, TOIY0JI, KCHIIOJ.

B nacrosiniee BpeMsi OCHOBHOM 00beM J00BIBAEMOTO YIJIEBOJIOPOAHOTO ChIPbsi TOCTaBISETCS
Ha OJKCHOPT M MCHOJb3yeTCd [0 TOIJIMBHOMY BapuaHTy, 03 JajbHEWIIero Ipou3BOJCTBA
He(TEXUMHUYECKOTO ChIphs. 110 JTaHHBIM MapKETUHIOBBIX MCCIIEI0BAHUMN, B OCHOBHOM, PACTBOPHUTEIN
3aBO3SITCS M3 JPYTUX CTpaH. B cBs3u ¢ yeM BO3HUKAEeT BONpOC 00 KX HMMIOPTO3aMelleHue
pacTBOPUTENISIMU OTE€YECTBEHHOIO NPOU3BOJICTBA. 3aMEHa 3apyOEKHbIX pPacTBOPUTEIEH IMO3BOJIUT
MOJIy4aTh COOCTBEHHbIE BBICOKOKAUECTBEHHBIE MPOJYKTHI [UIsl AaJbHEHIIEro MPUMEHEHHs UX B
MIPOMBIIIJIEHHOCTH, HAPOJHOM XO3HCTBE U B JPYTUX OTpacisix. B cBsA3M ¢ 4yeMm BecbMa aKTyallbHbIM
ABJIAETCA pa3pabOoTKa TEXHOJOTHMU TMOJYYEHHUsS YIJIeBOJOPOIHBIX pacTBOPUTENIECH Ha OCHOBE
HedTerazoBoro cbipbst Kazaxcrana.

PacTBoputenu - xumuueckue COeqUHEHMs], 001aJaloniie ClIOCOOHOCTRIO PacTBOPAThH pa3iivy-
Hbl€ BelllecTBa, 0Opa30BbIBasi C HUMM JIBYX WIM 0Oojiee KOMIIOHEHTHble cMmecH. OTHOcHTeNnbHas
OJIM30CTh YIJIEBOIOPOIOB IO CBOUM (PU3UKO-XMMHUYECKHM CBOMCTBAM U TEMIIEpaTypa KUIEHUS JaeT
BO3MOXHOCTh HCIIOJIb30BAaTh B KauyeCTBE PACTBOPUTENECH CMECH YIiIeBOAOPOJOB, IMOIY4aeMbIX B
pe3ynpTaTe nepepaboTKu HePTH M KaK HPOAYKThl HedTexuMuuyeckux mnpeBpamieHuid. Illupoxue
Ipesenbl BBIKUIIAHUS YIJIEBOJOPOJIOB HE(TH MO3BOJISIIOT MMETh HMPAKTHUYECKU HEOTPAaHUYEHHBIN
aCCOPTUMEHT HE(PTAHBIX PACTBOPUTEIIEH C pa3IMYHBIM HA0OPOM (U3UKO-XUMUYECKUX CBOMCTB.

B nacrosmee Bpemst Bo MHOTuX He(Tsax onpezeneHo 100-150 ankaHOB pa3iUyHOTO CTPOEHMUS,
COZEpKalluX B MOJIEKYJ€ OT OJHOro 10 35 yriaepoJHbIX aroMoB. B JakokpacoyHoH
MIPOMBIIIJIEHHOCTH HAaXOJAT IpUMeHeHue npeumyniectBeHHo napauusl Ceq-Cio. UHAMBHyabHBIE
IpesiebHbIEe YTIIEBOAOPObl BCIEACTBUE TPYAHOCTH UX BBIJIEICHUS HCIOJIb3YIOTCS OTPAaHUYEHHO B
OCHOBHOM Il PacTBOPEHUSI MAJIOMOJISIPHBIX IMOJMMEPOB M oJuroMepoB. HecoMHEHHBIN HHTEpec
MIPECTABISAIOT H3omnapaduHbl ¢ YUCIOM YIJIEPOAHBIX aTOMOB 9-12, Tak Kak OHM IPAKTHUYECKU HE
HUMEIOT 3araxa.

[leHTansl — HaCBIILIEHHbIE ALMKIMYECKUE YIJIEBOJOPOJAbI Kjacca ainkaHoB. IleHTaHOBYrO
(dpakuuio HCIONB3YIOT KaK ChIpbE I Tpolecca u3omepusanuu. OOoraiieHHass W30TEHTaHAMHU
(bpakius UCHOJIb3YeTCsl KaK KOMIOHEHT OCH3MHOB WJIM CIIYKHUT JIJIS1 BBIACJICHUS N30IIEHTaHa - ChIPbs
JUIS TIOJTYYEHHUs U30IMPEHa, KOTOPHIN SBJISETCSI MOHOMEPOM JJIsi CHHTE3a CUHTETHUYECKUX Kay4dyKOB.
[lenTaHsl B cocTaBe NMPSMOTOHHBIX O€H3MHOBBIX (pakiuil He(TH UCIIONB3YIOTCS IIPU IPOU3BOJICTBE
He(TAHBIX PACTBOPUTENEH.

N3onapapuHOBbIE yrI€BOJOPOIHbIE PACTBOPUTENN HMMEIOT MOBBIIIEHHYD XUMUYECKYIO
aKTUBHOCTb M PACTBOPSIOIIYI0 CIHOCOOHOCTb, BO3PACTAIOIIYI0 C YBEJIMYEHHEM DPAa3BETBICHHOCTH
L[Ny, He UMEIOT 3araxa.

Hedpac M2 190/320 mpencraBisier coO0M MaTOTOKCHYHYIO S>KHAKOCTH, COCTOSIIYIO W3
n30mnapagUHOBBIX YIJIEBOJOPOIOB U MOJYyYaEMYI0 U3 MPOJYKTOB CEPHOKUCIOTHOTO aIKUIMPOBAHUS
n3obyraHa osnepuHamu. PacTBopuTenb HCMONB3yeTCs A MPUTOTOBJIEHUS WHCEKTULIUIHBIX
mpenapaToB B a’po30JibHOM ymakoBke. llIupokwii ¢hpakiiMOHHBINH COCTaB 00ECTICYMBAET BBICOKYIO
MOJABIKHOCTh MPOJYKTa MpH pa3OpbI3rUBaHUM U HU3KYIO JIETy4ecTh IIOC/IE€ HaHECEeHUs Ha
oOpabaThiBa€Myl0 TOBEPXHOCTb, B pE3YyIbTaT€ YEro JOCTUTaeTcs BBICOKas 3(PPEKTUBHOCTD
npernapara.
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bensunsl — cMech mnpenenbHbIX yrieBoJopoaoB Ce-Cg, roprouas cMech JIETKUX
YTJIEBOJIOPOJIOB € Temneparypoir kumenus oT 33 mgo 205°C (B 3aBHCMMOCTH OT TIpHMECEH).
[TnotHoCTh OKONIO 0,71r/c™m?. TemnorBopHas cnocobHocTs mpuMepHo 10 200 kxan/kr (46 MJIx/kr,
34,5 MJx/mutp). Temneparypa 3amep3anus -72°C B cioydae WCIOJIB30BAHUSA CHCIHATBHBIX
npucagoK. beH3uHbl UMEIOT BBICOKYIO JIETYYECTh, M TEMIIEpATypy BCIbIKH B npenenax 20-40°C.
JIist TakOKpacoOYHBIX IIesied HanboJiee MPUTOIEH BHICOKOKAYECTBEHHBIM OCH3WMH YKCTPAKIIMOHHBIN,
KOTOPBIM uMeeT y3Kkui (ppakunoHHBIN coctaB (mpenensl kuneHus 65-70°C) u conepxut 0,2-0,5%
apoMaTU4eCcKUX YIrieBoJopoAoB. I[IpuMeHsieTcs mpu HU3rOTOBJIEHHUU OBICTPOCOXHYIIMX MACISHBIX
KpacoK U JIaKOB, IIPY HarpPEBaHUU CIIY’KUT PACTBOPUTEIIEM JIJIS TIOJIUATUIICHA.

Tabnuna 1. PU3nKo-XUMHUYECKHE CBOWCTBA YIIIEBOJIOPOIHBIX PACTBOPUTENEH (IIpe/iebHbIe

YTJIEBOJIOPOIBI).
< Q a ]
2g | & 85% | v |2z | 2E:
o g »a 9 o E o o I

5 G % =k | E% | £ Sk
Hassanue =l > S = 2o & 5] Tz

RS 5 = Zod = g 2 sxy

2 S 552 °R | E 3 228

~ = = = = & = 2
IlenTan 56,25 72,146 36,074 0,62624 1,35748 16,63
N3onenran - 72,146 27,852 0,61967 1,35373 15,0
I'excan 16,6 82,172 68,742 0,65937 1,37486 25,64
N3orexkcan - 86,172 49,741 0,64917 1,36876 -
I'entan 4,74 100,198 98,427 0,6837 1,38765 20,85
OxkTan 1,39 114,224 125,665 0,70252 1,39743 21,75
N3ookTan 6,38 114,224 99,238 0,69193 1,39145 18,85
Hownan 0,43 128,250 150,798 0,71763 1,40542 22,91
JHexan 0,36 142,276 174,123 0,73005 1,41189 23,92
YHnekan - 156,30 195,8 0,7404 1,4190 -
Jonexan - 226,43 216,2 0,7493 1,4218 -

I'excan mpencraBisier coboit OeCIBETHYIO MOABMKHYIO, JIETKOBOCIIJIAMEHSIOUIYIOCS JKUJIKOCTh
CO ciabblM 3alaxoM, HAOMUHAIONIMM JMXJIOPATAH, XOPOILIO pPAacTBOPUM B OPraHMYECKUX
pacTBOpUTENSAX, HE pacTBOpuM B Bojae. Mmeer mniaTe u3oMmepoB: H-I'ekcaH, 2-MeTtunneHTaH
(u3orekcan), 3-MetunnenTas, 2,3-J{umernnOyran (auuszonponun), 2,2-JIlumernnOyran (HEOreKcaH).

I'excaHoBble pacTBOpUTENM — OEH3UH OKCTPAKIMOHHBI W OEH3UH-PACTBOPUTEND IS
MOJIMATUIIEHA — UMEIOT MHTEpBal TemnepaTyp kunenust 63-92 °C. OHM NpUMEHSIOTCS B MUILEBOI
MIPOMBIIIIJIEHHOCTH U B TIPOM3BOJCTBE IJIaCTMacC.

I'entanoBbIil pacTBOpUTENh BBIKMIIAET B Yy3KOM wuHTepBane 92-99°C. Hcnonb3yercs B
IIPOM3BOJICTBE MOJMOJIE(HUHOB HU3KOTO JABJICHUS, B TUIOrpaUUECKUX KpackaX, pe3MHOBBIX KIIEsSX
U B KayecTBe pa30aBUTEs JIAKOB.

PactBoputens BJIX (OecuBeTHas 71€rkoBOCIUIAMEHSIOLIASACSA JKUIKOCTh). B jecorexHuueckoit
MPOMBIIIJICHHOCTH W3BJICUEHUs KaHU(OIM B3aMeH OCH3WHA-PAaCTBOPUTENS [UII PE3UHOBOM
MIPOMBIIIJIEHHOCTU TpuMeHseTcs pactBoputenab bBJIX. OTot pacTBopuTens umeer 0oJiee BBICOKYIO
temneparypy Hadana kuneHus (105°C mporuB 80 °C), 4ro CcHoCOOCTBYeT WHTEHCH(pUKAIIUU
rpoLecca 3KCTPaKLUH.

Kepocun mis TexHuueckux 1esei mpeAcTaBisieT CO00M MIMPOKYI0 HEOUHIIIEHHYIO KEPOCHHOBYIO
dbpakuuio, TOJIydaeMyl0 TPSMOW TEPEroOHKONM MaJOCEPHUCTHIX U CEPHUCTHIX HedTeh, u
IpelHa3HayeH s HPOU3BOJICTBEHHO-TEXHUYECKUX 1IE€JIEH, a TaKkKe B KayecTBE CBIPbS MJIs
MUPOJIN3a.

PacTBopuTenu npuroTosiisieMble U3 HAQTEHOBBIX YTJI€BOIOPOAOB.

HadreHnoBbie yrieBoaopo sl UMEIOT OTPaHUYEHHOE IPUMEHEHHE B TEXHOJOTUH JIAKOKPACOUHBIX
MMOKPBITHH, XOTS U 00Jaar0T 00Jiee BHICOKON PAcCTBOPSIONICH CIIOCOOHOCTBIO, YeM anu(paTHICCKUE
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pacTBOPUTCIIN, H MEHBIIEH TOKCHYHOCTBIO IIO CpaBHCHHUIO C apOMaTUYCCKHUMU. OCHOBHBIM
IPUPOJHBIM HCTOYHUKOM TIOJYYEHHs] ATHX pacTBopuTesed sBisierca HepTb HaPTEHOBOTO
ocHoBaHMs [9].

Ha(bTCHOBBIC YrJII€BOOOPOAbI, MOJICKYJIBI KOTOPBIX COACPXKAT OJWH HJIM HECKOJIBKO HHKIIOB
(UMMIUKINYECKHE) HeapoOMaTHIeCKoro xapakrepa. [1o cBoiicTBaM OHM CXO0XKH C COOTBETCTBYIOIIMMHU
COCAUHCHUSIMU anmbaTqucxoro paaa. TepMI/IH AJIMIIUKIIMYECKUE O3Ha4dacT aJ'II/I(baTI/ILIGCKI/Ie
HUKJIMYECKHe yriaeBomopoasl. Ho HecMOTpss Ha OOJIBIIOE CXOJCTBO MEXIY alu(aTUuecCKUMu U
ATANUKINYCCKUMU COCAMHCHUAMU, UMCIOTCA HEKOTOPLIC 0COOEHHOCTH B IIOBEJACHNHU IIOCICOHUX,
KOTOPbIE MOKHO OOBSICHUTh HATMYUEM B HUX LIUKINYECKON CTPYKTYPHI.

Tabnuna 2. ®U3UKO-XUMUYECKHE CBOWCTBA YIJIEBOJIOPOIHBIX pacTBOpUTENel (HahTeHOBbIE

YTJIEBOJIOPO/IBI).

S < = @) i~ 2 0]
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L{MKIIONeHTaH 34,88 | 70,130 49262 | 0,74538 | 1,40645 | 23,16
Mermmmisionentan | 14,577 | 84,156 71,182 [0,74864 | 1,40970 | 22,74
[{ukorekcan 10,45 84,156 80,738 0,77855 | 1,42623 25,64
Metunuukinorekcad | 6,66 98,182 100,934 | 0,76939 | 1,42312 24,43

Hadrenst - HachlmeHHBbIE NHMKIMYECKHE yrieBojopoasl. I[lo cTpoenuro oOpa3yroT

MIPOMEXYTOUHBIN KJIaCC COEUHEHUN Mexay rnapauHOBBIMU U apOMATUYECKUMU YIIIEBOJOPOIaMH,
YTO OTpakaeTcsl Ha uX cBoiicTBax. Hadrensl, BXoad1I1e B COCTAB YIJIEBOJOPOJAHBIX PACTBOPUTEIIEH,
SIBJIIOTCSI, TJIABHBIM 00pa3oM aJKUI3aMEIIeHHBIMU [TPOU3BOIHBIMH UKIIONEHTaHa U UKJIOreKcaHa
U, TakuM o00pa3oM, MPEACTaBIAIOT €000l Kak Obl cMech LMKIAHOB M ankaHoB. C pocrom
MOJIEKYJISIPHOM Macchl YIJI€BOJOpoJa JOJs aTOMOB YIJIepoJa B KOJbLIE YMEHbIIAeTCd U
YBEJIMYUBAETCS J10J1s1 aTOMOB B OokoBoi menu. Ilpu sTom yrieBojopos yrpaunBaer HaTEHOBBIN
XapakTep, ero CBOMCTBA MPUOIMKAIOTCS K CBOMCTBaM HapaduHOB.

Tabnuna 3. PU3NKO-XUMUYECKUE CBOMCTBA YIJIEBOJIOPOIHBIX PACTBOPHUTENEH
(apoMaTuyecKue yriieBoI0PO/IbI).

S = O = 0 =
=5 | % 28 = | 42 ez
g, = 5 = =
N &« = A o S 9. S 2T
=¥ 5 3 8 3 o = g §9 £ oE
Haszpanue TS > 3 o' Z w» S 3 228 585
5 & g = E 3 A =Y g8 < sxY
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a = 3 CHE= " =S = & 2 EQ
S@i= = = *g = = =i
Ben3on 10,0 |78,108 |80,103 0,8790 1,50110 | 28,78
Tonyon 2,97 [92,134 110,623 0,8669 1,49693 | 25,53
o-Kcmmon 1,34 106,160 | 144,414 0,88020 | 1,50543 |30,03
M-Kcrmon 0,85 | 106,160 | 139,102 0,86417 | 1,49721 |26,63
n-Keumon 2,18 | 106,160 | 138,348 0,86105 | 1,49581 | 28,31
V30mpor- - 120,186 | 152,393 0,86179 | 1,49146 | 28,20
0eH301 (KyMOJ)
Terpanuu - 132,196 | 207,57 0,9702 1,54135 | 354677

Hedpac C 220/300 - TeXxHOTOTUUECKHI paCTBOPUTENH, UCIIOJIb3yeMbIH B TIPOU3BOACTBE BBICIINX
KUPHBIX crupToB. [IpemcraBiseT co00W THUAPUPOBAHHYIO KEPOCHHOBYIO (PAKIMIO C HU3KHM
COJIEpKaHUEM apOMaTHYECKHX YTIIeBOI0Po 0B (He Oosee 2,0%).
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[IponykT o6nasaeT NOHWKEHHON MOXKAapOOMACHOCThIO (TeMIeparypa Benblky He Hike 70°C),
BBICOKOW pacTBOPSIOIIEH CIIOCOOHOCTBIO, HEPE3KMM 3alaxoM, MOXKET MPUMEHATbCA IS
00€3:KupHUBaHUs JIeTalie MalllWH Tepea COOPKOW MpU pacKOHCEPBAIIMU CTAHKOB U 000PYIOBAHUS.
CocrouT npenmyIiecTBeHHO 13 HadpTeHOBBIX (10 60%) 1 mapagUHOBBIX yrIEBOIOPOIOB.

K HEQTSHBIM pacTBOPHUTENSAM OTHOCSTCS WHAWBHAYAIGHBIC apOMATHYECKHe YIJIeBOAOPO/bI,
MOJIyyaeMble B IPOLECCe apoMaTH3aluu pa3iuyHble OeH3uHOBBIE (Ppakuuu Hedtu. B Tabmuue 1
yKa3aHbl TpeAebl KUNeHUS HEPTSIHBIX (paKIHii, TPUMEHSIEMBIX B Ka4yeCTBE PAcTBOPHTEICH W3
apoOMaTUYeCKUX YIJIEBOJOPOJIOB. ApOMAaTHYECKUE YIIEBOAOPOJbl — Hauboiiee OOLIMpHAs Ipymia
YIIIEBOJOPOTHBIX ~ PAaCTBOPUTENCH, BBIMYCKAEMBIX IPOMBIIUICHHOCTBIO0. DHU3NKO-XUMHUYECKHE
CBOWCTBA ATUIMKINIECKUAX YTIIEBOJOPOIOB MOKA3aHbI B TAOIHUIIE 1.

ApoMaTtudeckue pacTBOPUTEIU 0013 Jal0T 00Jiee BEICOKON PacTBOPSIONIEH CIOCOOHOCTHIO MO
CpPaBHEHHIO C JAPYIUMH YIJICBOJOPOJHBIMH PACTBOPHUTEISIMA M B KAayeCTBE COCTABIISIOLINX
KOMITIOHEHTOB BXOJISIT B OOJIBIIMHCTBO CMECEBBIX PACTBOPUTEIIEH.

BrIBOABI
Haubonee mnoaxonsuiuMm ChpIpbeM JUIsl MOJYYEHUS apOMaTUYECKOTO PAaCTBOPUTENS SIBIISIFOTCS
OTlIeNbHbIE Y3KHE (PpaKiuy O€H3MHA KaTaIUTUYECKOTO pUPOPMUHTa.
[IpoBogumasiuceneoBanusi nopa3pab0oTKe HOBOM HHHOBAIMOHHOM TEXHOJIOTUU - TMOJY4YEHHUS
YTJIEBOJIOPOJITHOTO pacTBOpUTENsl Ha Oa3ze HedTerazoBoro ceipbs Pecrnyomukm Kazaxcrana,
BBITIOJIHSIETCS BIIEPBBIE U MIOITOMY OHA SIBJISIETCS] HOBBIMHU.
Pesynbrarel paspaboTtaHHbi (TpeuiaraeMoi) TEXHOJIOTMH MO MOJIYYEHHUIO YIJIEBOJOPOJIHOTO
pactBopuTenss Ha 0aze apoMaTUYECKUX YIJIEBOAOPOJOB U3 MECTHOTO HE(PTEra3oBOTO ChIPbS
PecniyOnuku Ka3zaxcrana, kak HOBasi MHHHOBALlMOHHASI TEXHOJIOTUS U MOTYT OBITh HCIIOJIb30BaHbI
JUIS TIPOM3BOJCTBA B CTpaHe HOBOI'O BHUJAA HE(PTENPOAYKTa M XUMUHCTKH PA3IUYHBIX W3JEIHI
OBITOBOM, JAKOKPACOYHOM, PE3MHOBON M MAaclOKUPOBOW MPOMBIIIJIEHHOCTH M aBUALMOHHOM
TEXHHUKE.

Jlureparypa
Hpuntepr C.A., Unko 2.®D. «PactBoputenu mjisi JaKOKpACOYHBIX MaTepuanoB»:. CrnpaBodHOE
nocooue. -JI.: Xumust, 1980, 208c.
CrexospmukoB M.H. YrineBonopoaHbie pacTBOPHUTENN: CBOMCTBA, MPOU3BOJICTBO MIPUMEHEHUE. —
M.: Xumus, 1986, 120c.
Cymko JL.I'. I'mo3man A.b., CrexonpuinkoB M.H. Opranuzauusi npou3BOJCTB YIi€BOJAOPOIHBIX
pactBoputeneit // Hedrenepepadborka u neprexumus, 1982. Ne 10. C. 34-36.
Mapadpyraunoa JIL.I'., HWcsnoB W.A., IlaBnoBa A.A.IIpou3BOACTBO  YyIJIEBOJOPOJHBIX
pactBoputeneid. —-M.:lLTHUNTOuedrexum, 1979. - Ne3. C.110-124
CemenoB C.C. IIpou3BoACTBO apoMaTUYECKUX YIJIEBOJOPOJOB W3 CIIAHLEBOTO ra3a OeH3uHa.
Tammmn, 1968, 11c.
VYpazaeB B. PactBopurenu // TexHonoruu B 31eKTpoHHOU npoMbliieHHocTr. 2006. - Nel. — C.45
Peiinonbnc B.B. ®usnyeckas xumus HeTaHbIX pacTBoputeneil. -JI.: Xumus, 1967, 184c.
Oo6onenniee P. JI. ®duzmyeckue KOHCTAHTHI YTIIEBOJOPOJOB JKHAKHUX TOIJIMB H Macel.
M.:T'ocronrexusnar, 1953, 446c¢.
Tyidin

MyHali-xuMHsl ©HIMJEpl IJIacTMacca, JIaKTap MeH O0o0synap, CHHTETHKAJIbIK TaJIbIKTAp,
maislpiap, KeJlMIepal any eHAipicinae, noaurpadusia, pe3eHKe eHepKacinTepinae, MeAUIINHAA,
OCIMJIIIK MaMIapplH AKCTPAKLMsUIay Ke3lHJe, KHIMJI XUMHUSJIBIK Tazajay YLIIH KOJAaHbUIAJIbI.
KemipcyTekTi epiTKiuTepAiH MaHbI3bl 30p.KeMipcyTekTi epiTKIITepAiH HEri3ri Ke31 MyHal »oHe
KypaMmblHZa mapaduHal, HadTeHAl >XKOHE XOII HICTI KeMIpCyTekTepi Oap eHJENreH MyHaiablH
eHIMepi Ooubit TabbLIaAbl. Ka3zakcTan ipl KOMIPCYTEKTI pecypcTapra ue 0oJjca 1a, Ka3ipri 3amaHra
COMKeC TEXHOJIOTHSUIBIK KYpbUIFbUIAPDMEH >Ka0AbIKTalIfaH MyHall-xumus eHjipicrepi xok.Kasipri
TaHJIa eJIIMIi3/1e KOMIPCYTEKTI epiTKimTep Oacka enaepaeH okenineni.Ocbirad 0alIaHbICThI, OJIAPIbI
OTaHJIBIK OHJIPICTIH EpITKILITEPIMEH HUMIIOPT alIMAacThIpy Typajibl Macese TyblHAalnel. Erep nae
HIETEeNIK EpITKIILTEPAl OTaHABIK EpITKIITEPMEH aJMacTbIpcak, OJap[bl OHEPKACINTE, XaJbIK
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mapyanibUIBIFBIHIA JKOHE 0acKa camaiapaa OJlaH opi maijanaHy YIIiH ©3IMI3JIH KOFaphl caraibl
eHIM/JIEp/ll allyFa MyMKIHJIIK O6epep eai. CoHAbIKTaH, Ka3ipri yakelTTa 013/11H enimi3 yuiH Kazakcran
PecniyOnukacel MyHai-ra3 IIMKI3aThl HETI31HJAE KOMIPCYTEKTI €pITKIITepAl aly YIIIH o3
TEXHOJIOTUSICHIH d3IpJiey JKOHE eJlIMI3/l€ epITKIIITEepAl OHIIPY/l YIUBIMIACTBIPY 6T€ MaHbI3/Ibl OOJIbII
TaObLTAIBI.
Summary

Petrochemical products are used in the production of plastics, varnishes and paints, synthetic
fibers, resins, adhesives, printing, rubber industry, medicine, in the extraction of vegetable fats, for
dry cleaning of clothing. Hydrocarbon solvents are of great importance.The main source of
hydrocarbon solvents is oil and petroleum products, which contain paraffin, naphthenic and aromatic
hydrocarbons.Kazakhstan, having large hydrocarbon resources, does not have modern
technologically linked petrochemical industries.Currently, in our country, hydrocarbon solvents are
imported from other countries.In this connection, the question arises about their import substitution
with solvents of domestic production.Replacement of foreign solvents will allow to receive own
high-quality products for their further application in the industry, national economy and in other
branches.In this regard, at present, it is very important for our country to develop its own technology
for the production of hydrocarbon solvents based on oil and gas raw materials of the Republic of
Kazakhstan and the organization of solvent production in the country.
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Water quality issues are a major challenge that humanity is facing in the twenty-first century.
Given the importance of water in public health, the growing pollution of aquatic environments as a
result of rapid industrialization and intensive use of pesticides in agriculture, is a major threat to life
on our planet. In this sense, there is an increasingly evident need for effective methods for assessing
the toxicity of various environmental contaminants that can achieve these aquatic systems, thereby
attempting to regulate the entry of potentially harmful substances to the ecosystem and, ultimately,
for humans.

The problem of the impact of pollutants on ecosystems is complex. Environmental monitoring
1s necessary to control and reduce this impact, and all aspects (legal, social, economic and biological)
should be considered. Given the need for appropriate and effective methods for assessing the toxicity
of different pollutants, microorganisms, and in particular microalgae, have begun to be used as
biological indicators of pollution in ecotoxicity studies because of its predominant role in the first
level of the food chain. The aim of these studies is to control entry into the ecosystem of substances
potentially harmful to life in them.

Microalgae are a diverse group - of phototrophic microorganisms found in most environments,
especially in the water bodies, both freshwater and saltwater. In these aquatic environments are the
main primary producers and represent, therefore, the main energy input to the ecosystem. Thus, any
disturbance in the microalgal population and! or alteration of primary production can impact severely
on other organisms in these environments (Campanella et al., 2001; Liilrling and Roessink, 2006).

Nowadays, microalgae are considered useful indicators of environmental quality, thanks to
some of its characteristics: they are ubiquitous inhabitants of all water bodies; it is undeniable they
are representative members of the phytoplankton; in general, they are easily cultivated in the
laboratory; and they are sensitive to a broad group of compounds, both organic and inorganic.
Therefore, microalgae are commonly used in laboratory bioassays (McCormick and Cairns, 1994;
Nie et al., 2009).
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However, the algae are still underrepresented as test organisms in standardized methods
recommended, and since there is no species of microalgae that are always the most sensitive and
ecologically representative, it is necessary to introduce new microalgal species that can be used
toxicity bioassays, so that in each case to choose the most appropriate, taking into account the nature
of the aquatic environment to be protected and the organisms that live naturally in the middle so that
the ecological significance of tests in the laboratory is growing.

Laboratory bioassays using a single microalgal species are the most common, and usually
required, to evaluate the toxicity of new substances that seek entry into the market. Thus, laboratory
bioassays with microalgae is increasingly used to evaluate the toxicity of chemical compounds and
pollutants are part of the strategies recommended by the European Community Commission and the
Environmental Protection Agency for U.S. damage assessment of toxic agents (Petersen and Kusk,
2000).

Unialgal bioassays conducted in the laboratory can be performed using batch cultures, in which
the toxicant is added to the assay and there is no renewal of the culture medium or regulation of the
concentration of pollutant, or continuous cultures, in which there is a renewal of culture medium at a
certain rate.

On the other hand, are increasingly being used more batteries of bioassays performed at the
same time and independently with different species of micro algae but with the same toxic. These
batteries can thus compare the sensitivity of different micro algal species, or even different strains of
the same species, to a particular pollutant.

Since different species of microalgae differ markedly in their responses to toxic agents, the
bioassays using a single microalgal species are of limited applicability in assessing the effects of
these environmental pollutants on algal communities, which consist of several species different
sensitivities. However, these toxicity tests have been the source of many biological data for risk
assessment of different pollutants and there are authors who believe, like us, that these bioassays can
still provide valuable information on this subject (Ma, 2005).

There are relatively few microalgal species have been studied for use in toxicity tests, and
those used have been chosen for its ease of cultivation rather than by their sensitivity to pollutants.
Therefore, there is a need to seek new and more sensitive species respond to both promoters and
growth inhibitors.

Most toxicity tests with microalgae performed in laboratory have been conducted with
freshwater microalgae, and there are relatively few bioassays that can be classified as standard in
marine environments. It is well known that green algae and cyanobacteria are relatively sensitive to
many chemicals. The green microalgae of the genera Chlamydomonas, Chlorella,

ScenedesmusandSelenastrumare  frequently used in bioassays of the toxicity of
differentcontaminants. In particular, the most widely used microalgal bioassay is based on inhibiting
the growth of algae Selenastrumcapricornutum and Scenedesmussubspicatus (1ISO 8692, 1989).
There are also many studies conducted with various species of cyanobacteria, being
Anabaena, NostocandMicrocystisthe most common genera in these studies. On the other hand,
theirecological position (primary producers) and their essential roles in recycling nutrients are critical
for all environments. In addition, knowledge of the processes of absorption, accumulation and
metabolism of contaminants by algae is essential, as they play an essential role in the process of
biomagnification of these contaminants along the food chain, which may ultimately lead to mortality
fish, birds and mammals.

Growth is the most studied parameter in toxicity tests with microalgae, so that 95% or more of
the published works include it. It is a very general parameter, reflecting the physiological state of
cells. Microalgal population growth can be monitored directly by counting cells under a microscope
in special chambers, or electronic particle counters, or using flow cytometry. Indirect estimates of
growth can also be used that can be correlated to the turbidity of the culture, the dry weight or the
amount of chlorophyll a (by fluorometry or spectrophotometry).

There are different index or rates, usually based on the results of cell density, allowing us to
quantify the effect of pesticide on microalgal growth, the most used growth rate (n) and the median
effective concentration (Median Effective Concentration, Effective Concentration 50%, ECsg) which
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is the concentration of toxic compound that reduces population growth by 50%. The easiest way to
obtain an EC value is the graphic interpolation.

In contrast, very little is known about growth and proliferation in relation to the cell cycle
regulation of algae. The lack of knowledge is even greater when referring to the potential toxic
effects of pollutants on microalgal cell division. To assess the effect of terbutryn, a triazine herbicide,
on the proliferation of the freshwater microalga Chlorella vulgaris we have used a flow cytometric
approach; in vivo cell division was followed using 5-,6- carboxyfiuorescein diacetate succinimidyl
ester (CFSE) as staining (Rioboo et al., 2009a). In all C. vulgaris cultures, each mother cell had
undergone only one round of division through the 96 h of assay and the cell division occurred during
the dark period. Cell division of the cultures exposed to the herbicide was asynchronous, and
terbutryn altered the normal number of daughter cells (4 autospores) obtained from each mother cell.
The number was only two in the cultures treated with 250 nM. The duration of the lag phase after the
exposure to terbutryn could be dependent on the existence of a critical cell size to activate
cytoplasmic division.

The rapid and precise determination of cell proliferation by CFSE staining has allowed develop
a model for assessing both the cell cycle of C. vulgaris and the in vivo effects of pollutants on growth
and reproduction at micro algal cell level (Rioboo et al. 2009a).

An effective method to determine cell viability is to measure the fluorescence of cells stained
with propidium iodide by microscopy or flow cytometry. Propidium iodide is a fluorescent dye that
penetrates cells when they die and/or the cell membrane integrity is lost, this fluorochrome fluoresces
red when excited with blue light. Thus, it can be used to discriminate between viable cells and cells
not viable fluorescent fluorescent (Cid et al., 1996; Franqueira et al., 2000).

Some studies have also used staining with fluorescein diacetate as a test to assess cell viability,
based on the fluorescein molecule, resulting from the conversion of the compound by nonspecific
intracellular esterases, is polar in nature and is retained in cells that have intact membrane; however,
cells that have lost membrane integrity showed no green fluorescence characteristic of the
fluorophore (Lage et al., 2001).

Taking into account our results, cell viability assayed by flow cytometry was the less sensitive
parameter when the marine diatom Phaeodactylumtricornutum was exposed to copper concentrations
lower than 1 mg I"', during 24 hours (Cid et al. 1997). However, cell viability is a good indicator for
the selection of microalgal species with bioremediation purposes (Gonzalez-Barreiro et al., 2006).

Elemental and Biochemical Composition of the Microalgal Biomass

The metabolites can be considered as the end products of cellular regulatory processes and
their levels can be interpreted as the ultimate response of biological systems to genetic and
environmental changes (Jamers et al., 2009). A very basic index used is the C/N ratio, which has
been linked with a growth rate inversely proportional (Laws and Chalup, 1991).

The biochemical composition analysis to characterize the metabolic response of an organism
to stimuli or stressors in the environment has been little used so far in microalgae. Different
biochemical compounds have been used as study parameters in toxicity tests with microalgae, such
as the cellular protein content (Battah et al., 2001), the carbohydrate content of cells (Kobbia et al.,
2001), cellular lipid content (Yang et al., 2002) or fatty acids (EISheekh et al., 1994). The cellular
content of various photosynthetic pigments, mainly chlorophylls and carotenoids (Couderchet and
Vernet, 2003), are also related to the photosynthetic activity.
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Pesrome
B crares paccmarpuBaroTCsi OMOWHAWMKAIMOHHBIC CBOWCTBA PACTEHHH  3arps3HEHHBIX
TEPPUTOPHUAX TSDKEIBIMH MeTaJUIaMU.bpiIo Mmoka3aHo 410  3()(EeKTUBHBIM HCHOJIB30BAHUE IS
OMOMHIMKAIIMN HOHOB OT METAJUIOB PTYTH U KaJIMUS B TIOYBE 3arpsI3HEHHOTO y4acTKa
Tyidin
Makanana ecCIMIIKTEpAIH ayblp METaJJapMeH JIACTaHFaH >KEepJEpiHIH OHOWHIUKAIMSIIBIK
KacueTTepi KapacTeIpbluiaabl. JlacTanFaH KepaiH TONBIpAFbIHIA CHIHAI IEeH KaJIMUK MeTajiapblHaH
MOHAAPABI KOJITaHy OMOMHMKAIMS YILIIH THIM/II €KeH/Ir KepceTUIl
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I bIMKeHTCKHIl YHUBEPCUTETI

Ayblp MeTajjapra KaTaTblH KaJMHUP >Kallbl €H KayllTl MeTajljapra >KaTaThlH opTa
YBITTAYIIBUIAPBIHBIH O1p1 00BN caHanaasl. TaOuru opTajga KaaMuid ©Te a3 MeJIIepae Ke3aecenl —
COHJIBIKTaH Jia OHBIH YJIAyIIbl 9cepl TEK JKybIp/a FaHa aHbIKTAAbl. Mocesie MbIHAAA: TEK COHFbI 3-4
KBUIJIBIKTApAa OJ TEXHUKAJBIK KOJJAAHBICTApAa KWl yimbIipaca Oactazpl. On Ma3yT MEH TuU3eIl
OTBIHHBIH KypambiHAa Oap. OHbI KOpbITHajap/ia OTbIHFA KOCAThIH 3aT PETIHJE, TaJIbBaHUK KanTama
KacaraHJia, JaKTap, SMalbJap MEH KepaMuKa eHJIpyJe KaKeTTi KaJMUHW MUTMEHTIH ajly YUIIH,
IlacTMaccajapra apHaifaH  cra0wimM3aTop (MbIcaibl, HNOJUBUHWIXIOPHAL) PETIHAE, 3JIEKTPIIIK
Oarapesmapaa xoHe T.0. maigananpuiaapl. OChIHBIH OSpIHIH HOTHXKECIHAE, COHIAN — aK KypaMbIH]Ia
KaaMui 6ap miactMacca KajIbIKTapblH JKaHIbIpFaHa KaJMUN ayara Tycyl MyMKiH[ 1-2].

Bbaybip mMyri ayslp MeTangapslH aTMocdepagarbl Tapaiy, Kailbllly MOHUTOPUHTIHIH UAEa bl
uHAMKaTOphl Ooubin Kenenl. ContycTik Amepuka MeH OUHIISIHIUALA OChIFAaH OailylaHbICThl KONTEreH
3eprreynep Kyprizuiai. Omap MYKTIH JE€HECIHAeT1 KaAMHUN JEHTIH METAJUIIbIH KOHIEHTPAIUACHIH
3eprrenl. JlactanOaran skepiepae oceTiH MYKTIH IIiHAeTr1 KaaMuiaiH koHreHTpamusacel 0.1 — 0,3
mir/kr, KoprackiHHBIH 100-150 Mkr/kr, cerHan 100-135 Mkr/kr mMemmepinae 0oJibl. Al ©T€ KaTThl
JaCTaHFaH »>KoHE KeH OaiipiTy (¢abpukamapsl Oap, MeTaul OanKbITaTblH e©HJIpicl, Qocdop
THIHAUTKBIITApbIH OHAIPETIH eHAlpicl Oap Kepiaepae MYKTEri KaJMUiAiH KoHUeHTpauuscs 1,2-2,9
MJI/KT Mediepine, KopracblHHBIH 135-210 Mkr/kr, ceiHan 143-210 mkr/kr mesnmepinae 0obi[3-
4].

ATMocdepanblK JaCTaHyJblH MOHUTOPUHIT YIIIH 1 K- Cy;abl MYKTI ajblll  3KOJJaH
(aBTOoTpaccaman) 30 M KalIbIKTHIKTAFbI )KEpre JeHiH 5 CM —Fa KOWBLUIFAaH MYKT1 3€pTTEyre ajbIHFaH.
Ocpl xkoHe Oacka MeTaugapJblH TYpl KAaTHOH TYpPIHJE OCIMJIKKE ©T€ KATThl 9cep eTKeHAIrl
aHBIKTAIBl. AJI aHMOH TYpPIH oOJap eciMIIKKe ojci3 acep eredl. JKoigaH apa KalIbIKTBIKIEH
OpHaJIaCKaH OCIMJIKTEp/Ie KaJMUM, KOPFAChIH KOHILICHTPAIUACH apachiHaa OaiyiaHbIc 0ap €KeHIIr1
aHbIKTANAbl. (BIKTUMAIABUIBIFBI 35 %). ABTOTpaccaHblH >KaHbIHJA OpHAJIACKaH MYKTEpPJIH
xyoporutactapeiaaa AT® mesniepi eTe Kom ekeHl aHbIKTaIbI. JKOJI )KUETriHEeH KalllbIKTaraH CalbIH
MYKTET1 METAJIJIbIH MOJIIepl TOMEHACH 1. MpIcallbl: KON JKUEriHEeH 5-15 MeTp KalIbIKTHIKTa
KOpDFachIHHBIH Meoimepl 45 Mkr/kr- 20 MKI/Kr Aeuid, kaamuii 35 MKI/Kr- 26 MKI/Kr JeiiH
TeMeHen a1 (2- kecte). by momiMerTep MYKTI aacopOeHT peTiHIe, SFHU JIaCTAaHFaH AaFbI3bIH/IbI
cynapApl Ta3ally YIIiH Maiaananyra 00JaThIHABIFBIH KOPCETE/I1.

Kanmuii kentereH XUMHSUTBIK THIHAUTKBIIITAp MEH IUIACTMAcca OHIPICIHIH KaJbIKTapbIH/Ia
JKOFapbl KOHLEHTpauusiaapaa Oonanpl. CplHanm IEeH KOpPFAChIHHAH OHBIH aibIpMachl, KaaMHi
OpraHu3MJie KaJIbIll KOSJIbl, COH/ABIKTAH, OHBIH KACINTIK YKaHyapyiapAblH OyHpeKTepiHJeri Kypambl
KB OTKEH caiiblH apTazabl. XKabaiibl KycTapblH €TTepiH MaiJanany JeHCayJIbIKKa MaJIeH el Kayil
TOHIpMEal, cebebl omapablH OWIMIBIK €TTePIHJE ayblp METalfAaplblH Kypambl OipiiaMa TOMEH.
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Kepicinme, OyiipekTi >xeyre OOIMalbpl. ©CIMIIK IIapyallbUIBIFBIHAA THIHAUTKBIIITAP J103aCHIH
apTThIpy KaJMUIAIH )KMHAKTaTyblHA bIKNAN eTei. COHABIKTaH J1a, ayblUl IIapyallblIbIFbl KAPKbIH/IbI
KYPETIH ailMaKTapAa KaJMUNU/IIH TOMBIPAKTAaFbl KAJABIK MOJIILIEPIHIH KOFapbl eKeH1 OaliKanaabl.

CoHgpIKTaH J1a TINTI MaTepHalbIHBIH KYpaMbIH1a KaIMUN Oap KYTbIJJaH CYChIH 1ITyJi€ KayIITi.
bip xe3ne imike KYTbUIFaH KaAMMIIIH MeJIIepl aJaM OpraHu3MIHEH ©Te 0asy HIbIFAThIHJBIKTaH OI
OHall — aK co3bUIMaJbl ylaHy Tyybl MyMKiH. Toymirine anranga 0,1 mpoueHTTi Kypaiiabl. OHBIH
QJIFAIIKBl CUMIITOMJIApbl — OYHpEK IMEH KYHKe *KYHeCiHIH 3aKbIMIAlybl, 39p/€ aKybI3AblH OOJYbI,
KBIHBIC MYILEJEpPIHIH KbI3METIHIH OY3bUIybl, KEHIHIPEK apka MEH asK CYHeKTepiHJe KaTThl
ayblpchiHynap maiga Oosanbl. CoHJailli-ak eKINEeHIH KbpI3MeTl Ae Oy3bulybl MYMKiH. bynan esre
KaIMUNIIH KaHLEpOreHIl ocepine Ooyiybl MYMKIH. Af3aja KaaMmMuil OipiHIIl Ke3eKTe OyHpekke
YKUHAJIAIbI, IEKTI KOHIIEHTPAIIUSFa KETKeH e - OyipekTiH | r canmarpiHa mamamen 0,2 Mr kagMui
— ayblp yJlaHy MEH €MJIEJIMEWTIH JAEpJiK ChIPKATThIH CHUMITOMJApbl maijga Oonaabl. Kanmuiinin
Oylipekke >uHalIybl OacTamkplia KaHaail qa Oip alKblH KIMHUKAJIBIK CUMITOMJIAP TYAbIPMAiIbl.
JlacranraH ailMakTarbl TOMBIPAKTHI CHIHAI [T€H KaJMUN METaJll MOHJApbIH OMOMHAMKALIMSUIAY YIIIH
Scleropodium purum MyTiH KOJIIaHY THIM/I €KEeHIr1 aHbIKTaabl. COHBIH IIIIH/IE ChIHAI HOHBI €Ki
KpULABIK MykTe -0,1, ym xpuigelk  mykre 0,11, Oec xbuabik Mykre 0,12 MKr/r mesmiepiHnae
0OJIaThIHBI AHBIKTAJICA, KAAMHUW HMOHBI €Kl XbUIABIK MyKTe -0,2, ym xpuiablk  Mmykre 0,205, Gec
KbUTIBIK MYKTE 0,21 MKI/T MeJepin/ie *KeTeTiH1 aHbIKTaIAb! (CypeT- 3).

AHTpPONOTEHIK aliMaKTaFrbl TONBIPAKThl HUKEIb MEH XPOM MeTallll MOHJApblH OMOWHAMKA-
uusnay ywiH Scleropodium purum MyriH KoJijaHy THIMAI €KeHAIr1: aHbIKTanAbl. COHBIH INIIHJE
HUKEJIb MOHBI €Ki JXKbULABIK MYKTE -0,9, yII KbUIIBIK MYyKTe 2,5, 06ec KbUIIBIK MYKTe 3,8 MKI/T
MeJIIepiHe OOJIaThIHBI aHBIKTAJICA, XPOM HOHBI €Kl KBUIIBIK MYKTE -2, VI XKBUIABIK MYKTe 3,8,
0ec KBUIIABIK MYKTE 5 MKI/T MOJIILIEPIH/Ie )KETET1H1 aHbIKTaNIbI (CypeT-4 ).

JlacranraH ailmMakTarbl TONBIPAKTHI OapHil >KOHE MBIPBIII METAJUI MOHAAPBbIH OHOUHIMKA-
nusnay ywiH Scleropodium purum MyriH KoJijaHy THIMAI €KeHAIr1 aHbIKTanibl. COHBIH IHIIHJE
Oapuil MOHBI €Kl KbULABIK MYKTe 12, yml >KbUIIBIK MyKTe 18, Gec XbUIIBIK MYKTE€ 27 MKI/T
MeJIIepiHe OOJaThIHBI aHBIKTAJICA, ChIHAI MOHBI €Kl KBULABIK MYKTE -26, VI KbUIIBIK MYKTE 35,
6ec KpUIABIK MYKTe 40 MKI/T MeJIIIEPIHE )KETETIH1 aHbIKTaJAbI (CypeT-5 ).

AHTpONOTEHJIK alfMaKTarbl TOIBIPAKTHI MBIC JKOHE KOPFAaChlH METaul HOHAAPBIH
ononHAMKanusay ymin Scleropodium purum MyTiH KOJIJIaHY THIM/I1 €KeHIr1 aHBIKTaNIbI. COHBIH
IIIHAE MBIC MOHBI €K1 XKBUIIBIK MYKTE -8, YIII JKbUIABIK MyKTe 9,4, 6ec *Kbuiablk MykTe 10,8 MKr/T
Meutepine 00JIaThIHbI aHBIKTAJICa, KOPFACBIH HOHBI €Kl XKBUIABIK MYKTE -10, YIII KBUIJBIK MYKTE
17, 6ec *XbIIABIK MYKTE 24 MKI/T MOJIIEPIH/IC KETETIHI aHBIKTAIBI (CypeT- 6).

0,25
0,2 B
0,15 ] 02 XbinAablK
01 - B 3 XbIinablK
’ 05 XbinablK
0,05 B
0

Hg Cd
Cyper 1. Jlacranran aiiMakTa opHanackaH Scleropodium purum MyTiHIH
ChIHAIl, KaIMUIl MOHAAPBIH TONbIpaKTaH OMOMHIMKALUsAIAY KacueTl. (MKI/T)
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Cyper 2. JlacranraH aiiMakTa opHanackaH Scleropodium purum MyTiHIH
HUKEJIb, XPOM HOHJIapPbIH TOIBIPAKTaH OMOUHIMKALUsIAY KacueTl. (MKI/T)

Kopsita kenrenne, Scleropodium purum MYKTepiH MNaifanaHbll, OMOMHIMKALUATIAYIbIH
MYMKIHIIUTIKTEp1 Oap €KeHIr1 ajaFal peT KopceTual.

bi3 Tex MyKTiH KypaMmblHJa ayblp MeTajl 0ap TONbIPaKThl OMOMHIMKALMAIAY YIIIH YIIIH
KOJIAHABIK. AJl, ol KaHIIamMa MeTayuiiap JKOHE OJIapAblH KOcIajapbl, MYKTEpAIH TypJepl Oap.
CoHbIKTaH J1a OyJ1 )KYMBICTHI FEUTBIMU JKaHAJIBIK JICTI €CeNTeMeMi3. OUTKeH1, OYJ1 9MICTIH KONTereH
0acka oicTepre CaabICTBIPFaH/ A aPTHIKIIBUIBIKTAPHI Oap:

1) Mykrepai naiijananpln ayblp MeTajll 6ap TONBIPAKThl OMOMHAMKAIMSIIAY 9/1ici  elIKaHIal
AJIEKTP PHEPTHUSACHIH, peareHTTeP 1, Kypaesl amnmapaTypaiapIbl KaXXeT eTIen/Il.

2) En Heririci Toxipule Ke3iHIe allblIHFaH MYK CUpPEK  Ke3JeCeTiH, Oip jKepjie eCeTiH MYK
€MeC, CaJIKbIH  bUIFaJ/Ibl, OHAIPICTE ocipyre 00JIaThIH MYK.

An Oy apTBIKIIBUIBIKTAP, OYJ1 OMICTI KaHIIaMa ece ap3aHJaTTBhIPhIN, KaHIaMa Iaiaa
kentipeni. MiHe, COHIBIKTaH, OyJ1 SICT1 Ka3ipri S5KOHOMHUKAJIBIK KUbIH JKarjailjja eTe TUIMAL, eTe
KOJIAMJIBI 9JTIC ICTI ecenTeyre O0aibl.

Iaiinananran aneduerrep Tizimi
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3. Omimkyiosa P, Jlylicen6aeBa b. Ocimaikrany Anmarsl.: Payan, 1997, 125 6.
4. XKarkan6aes M. Ocimaikrep ¢usnosnorusicel .- Anmatsl.: Mekren, 1995, 235 6.

Pe3rome
B cratesa paccMaTpruBarOTCA 6I/IOI/IH)II/IKaHI/IOHHI)I€ CBOMCTBA MXH B 3arpsA3HCHHBIX
TCPPUTOPUAX TAKCIIBIMU MeTauIaMu. BBEIIO TOKa3aHo dYTO 3(1)(1)€KTI/IBHI)IM HUCIIOJIB30BaHUC OJIsd
6I/IOI/IH)II/IKaIII/II/I HOHOB OT MCTAJIJIOB PTYTHU U KaJIMU B IMOYBEC 3arpsA3HCHHOI0 y4acTKa ABJIAIOTCA MXU
Scleropodium purum.

Summary
The article discusses the bioindication properties of moss in heavy metals contaminated areas.
It has been shown that the use of Scleropodium purum mosses for the bioindication of ions from the
metals of mercury and cadmium in the soil of the contaminated area is.
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BAJIABIPJIAPABIH S KO®U3UOJIOTI'UACHI ’/KOHE METAJIIAPFA
TYPAKTBIJIBIT bBI

BI'TI-116 To0bIHbIH cTyAeHTI Jayeroaii Mepeii
FouibiMu kerekuici: marucrpant TyraeBa A., X.¥.K., JoueHT U3tiaeyos F.M.,
poueHt Kymanyiinaesa A.U.
LI bIMKeHT YHUBEPCUTETi

XX FacplpAa-yJIKEH FbUIBIMU TE€XHUKAJIBIK PEBOJIIOLIUS FACBIPbIH/AA, OHAIPICTIH ©CY KAPKbIHBI
KOFapbl 00JIFAaH/AA, CHIPTKbI OPTaHBIH JIACTAHYbI I100aJIb/Ibl MACIITAOThI aJIbIH, YJIKEH SKOJIOTHUSUIBIK
npoOiemanapibl TyFbI3bIN OThIp. Koplaran opTaHbIH: ayaHbIH, TOIBIPAKTHIH JACTAHbII, COHBIMEH
KOCa CyJIap-0HEPKICIITEP/IIH dCEPIHEH 6T KATTHI JIACTAHBII KATHIP.

@otoTpodThl OCIMIIKTEP CHUSKTBI OaNibIpiiap OPraHUKAJbIK €MeC 3aTTapAaH OpPraHUKAJbIK
3aTTap Kacauipl Ja Cy JKaHyapliiap JYHUECIHIH ajiFalllKbl KOPEri )KoHe MaHachl OOJbIN TaObIIaIb.
doTtocuHTE3 TMpoleci Ke3iHjae OeJiHIN IIbIKKAaH OTTEriH Cy OpraHu3MAEpl THIHBIC ajly YILUiH
mapamansaapi| 1-2]..

TonbipakTarbl KeHOIp KOK-KAChUT OAJIIBIpIAp CaKbIpAYKYJIAKIEH ceadecin Oanaplp Ty3e1l, o
0acka ecIMIIK eCHEHTIH kapTacTapAbl MEKEHJCHI1 J1eé OHAA LIIpIHJLIep Ty3en Kejellekre Oacka
OCIMIIKTEPAIH COJ JKepre TapaidyblHa MyMKIiHIIK Oepeai. COHIBIKTaH oOJap OCIMAIKTEPIiH
«rroHepaepi» 6ombin ecenreneni. Kelbip Tonbipakra Ke31€CeTiH KOK-Kachll OallbIpIapAblH Kypill
OHJIIPY MIApYyamIbUIBIFBIHAA MaHbI3bl epekine. Omap ayamarbl a30TThl OOMBIHA CIHIPII, TOTBIPAKTHI
a30T TY3JapbIMEH OalbITBHIT OCIMIIKTIH KaObulmayblHa KoJiainel ereni. CoOHBIMEH Kartap
acCCUMWIALIUA Ke31HJI€ 6CIM/IKTIH 6CylHe Ka)KeTT1 OTTeriH Oeuin mbirapaasl. Erep kypim nanacbiHa
Cy JKaWpulFaH Ke3ae Oanaplp OoJi-Maca, a’pallusHbIH Hallapiaybl HOTHXKECIHAE Kypill Typdi
aypynapra Oeiiim keneai )koHe eHiM1 Hamap 6epeni (K. Mycaes, 1960).

Erep xep Oetinmeri opranukaibK 3artapAblH xammbl caamarsl 100 000 amzpo m mibIFaThIH
0osca, oHblH 3,5 Oeseri cy iuliHAe naiija 0oJIaTBIH OpraHUKaIbIK 3arTap. bipaz auatomMibl koHe
nuppoPuUTTI GaaBIpIap Tay KBIHBICTAPBIH KYpayFa jKOHE TeHI3 TYOIHICT1 Ouamomum JET aTalaThiH
OpraHMKaJbIK 3aThbIHAH aWpbUIFaH IIeriHAUIepAl KypayFa Karbicaabl. /lmaToMuTTI eHalpicTepne
KYpPBUIBIC KOHE OHJEY MaTepuaibl eceOlHae KoygaHaabl. AJl, Kaabluil Ty3/1apbl 6ap KelOip KbI3bLI
OanapIpaap MapKaH apaiIapbiH )KoHE pudTepiH Kypayra Katbicaipi[3-4].

Azus xxoHe bateic EBpona enzepinjie ericTik jkepiepre KoJIJaHaThlH ThIHAUTKbIIITapbIHbIH 25
MPOLEHTIH Oanaplpiapaan ananel. Kyprak 1 T G6angsipiapabiy Kypambinga 178 xexanuil Ty3sl, 16
KeOpraHUKAJIBIK a30T KOCBUIBICH, 9,6 xedocdop xoHe Oacka KyHIBI KOChUIbIcTap Oap. COHIBIKTaH
Oyy1apapl THIHAWTKBIII PETIHJE MaijanaHy ericTiH eHIMIUIINiH OipHemie ece apTThipaisl. KeHre
KaparaHja Oanaplpyiap TOTBIpaKTa Te3 IIipu/il. banasipiaapasl TeHI3 KaFajgaybIHIAFbl XaJbIKTap Majl
a3pIFBl peTiHAe mainanaHaapl. OgaH cypiieM menTep NaWbIHAay TEHI3 KaralaybIHIaFbl OOJBICTAP
YIIIH SKOHOMMKAIBIK >KaFblHaH TUiMAl. HopBerus cUsKTHI enzaepnae, Man YIIiH OaijblpiapAaH YH
NabIHIANTBIH apHayabl 3aBOJATAp calblHFaH. bannpipiaap cy KyCTapbhlHBIH JAa Koperi. bankam
KOJIHIH JKaFrajayblHJa JKUHAIFAH O0ampuokoxkk (Batryococcus) OanapIpblH Ka0albl YHPEK >KaKCh
xeial. Criuporupa, HOCTOK JKOHE Xapa OaibIpiapbhlH Cy KycTapbl Kopek erefi. Keitbip kek-Kachul
YKOHE IBIJICHAIBLIAP aKNAWTHIH CYIBIH O€TIH XYKa KaOBIKIEH KarTam Oe3reK MacachIHBIH ©CYIHE
KeJepri skacauipl.

banngeipaeiy 100 000 Tonnaceinan 4000 T anbrud KeimkeuibiH, 1000 m manaut, 20 m won,
1000 m xamumii TY3HapbiH anaabl. banmpipiapaaH CUpT, alleTOH ajablHAABl. AJBIUH KBIIITKBUIBIH,
MaHHHUTTEPJIl MEAWIIMHAZAa >KOHE IulacTMacca, TYCCI3 IUICHKa jkacayra, COHBIMEH Oilpre mara
eHIpiciHe mainanananasl. Knagodopa >koHE PHU3OKIOHWYM OallbIp-IapblH Kara3 OHIIPICIHIC
konmaHaae! (B. Usnmen, 1953). Banapipinap cynbiH Ta3albiFbiHA J1a ocepid TUTi3enl. OpraHuKaibiK
jJac 3arTapbl 0ap Cyabl Tas3apThill, OHBI OTTEriMeH OaifpiTanel. CeuTin, OanmbIpiaapabiH,
HIapyalbUIbIKTa ©T€ 30p MaHbI3bI Oap.
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Kopmaran opta aHTpOMOTEH/TIK JKYKTEMEJIEPIIH 9CEpPIHEH JIaCTaHFaH >KaFJaiiia, SKOJOTHSIIBIK
KarJaiablH e3repyiHe ce3IMTal Tipl aF3a TYpiHIH  HeMece OJlapJblH KaybIMIAaCThIFbIHBIH
OMOJIOTHSUTBIK ©3TepICiH, OMOMHIUKANMUIBIK KOHE OMOTECTTIK OIICTEP apKbUIbl aHbIKTalabl. Cy
opTacklHa OMOTECTTEP/IIH KOMETIMEH 3KOJIOTro-TUrHeHalbIK Oara Oepyre 6omaapl A OanabIipiaapaiy
KeHOip Typiiepi COJ ayblp METaIAap bl afcopOnusaan oTeipaasl ekeH. COHIBIKTAH OaJIIbIpIapabIH
TaOUFATTBIH SKOJOTHUSIIBIK MICEJIENIEP/Il MICIIYIe epeKIle MaHbI3 Oap.

OKOJIOTHSUTBIK ~ MOCEJIeTIEP/IIH  MaHBI3Abl JKOHE ©3€KTI mpobiemanapnabiy Oipi, Oy —
JacTaHFaH OHMIIPICTIK aFbI3BIHABI CYJIAPAbl Ta3ajay OoJbIN TaObLIABL. JlacTaHFaH aFbI3BIHIBI
cylap KOpIlaraH opTara YJIKeH 3usHblH Tturidyne . Ocbl cymapapl TazanayablH —OipkaTtap
omicTepi: (PU3MKA — XUMUSIIBIK, XUMHSUIBIK JKOHE OHMOJIOTHSUIBIK OficTepi Oenriai. bruomorusibik
o/liCTepMEH JIaCTaHFaH OHJIIPICTIKAFbI3BIHABI CYyJap/bl Tazajay 6acka OSICTEPMEH CallbICThIpFaHa
Oipkatap epekmenikrepi 6ap. EH OacTel epexmieniri Oy OCBhl OIICTIH ap3aHABLIBIFBI OOJIBIT
tabbutanel. Kasipri kezme Oy OarbITTa OipKTap 3epTTeyaep oM A€ KYpri3uryae .

Kemnreren  ranmpiMmapAblH >KbULIAp OOWBI JKacaraH 3€pTTEYJEpIHIH HOTWKECI MbIHAIAN
TY)KBIPBIM JKacayra Heri3 0oJyiaJpl: Cy KO3JEepiHIH CamalIbIK KOpPCEeTKIIIl KaKChl 00Ny YIIIH, CYAbIH
IM®  aiiMarbIHIa OCIMIIKTIH Ta3a Memnmepi- 1,5 kr 6omy kepek. OchiHmaM Kardaimga cyma 3ar
aJIMacy ypJicl KaJbIIThI KaFAali1a xKypeil.

Cyna eciMIIKTEP KaybIMIACTHIFBIHBIH KE3€CY MOJIIIEPI IIEKTEeH ThIC OOJIFaH JKaFaaiaa, CyabiH
eKIHIII1 KEe3eKTeri JacTaHyblHa oKen cofajpl. byn ’xarmail keOiHece >kacaHIbl, IIAFbIH OallbIK
HIapyalbUIbIFbl KOHE OHJIpicKe MaijanaHaThlH cy KeznepiHae Oomnanel. Cy acThIHAAFBI IIIPIreH
©CIMJIIKTEp YIIIH epireH OTTEr1HIH K01 )KyMcallbll, OanbIKTapIbIH KOMbUTYbIHA ceOernii 001abl.

l'unpodurrep OHOreHAl SNEMEHTTEPAl, MHHEpAbl >XKOHE OpPraHUKalbIK 3aTTapibl, aybIp
MeTaJI MOHJAPbIH OOMBbIHA CIHIPY apKbUIBl MUHEPAIM3ATOP KOHE JIETOKCUKAHT KbI3METIH, COHBIMEH
Karap MECTULUUATEp MEH MYHalWeHIMIEpIH Cy3y apKbpUibl OHOCY3Till KbI3METIH aTKapajbl.
I'unpodurrepain Oyn kacueri oamOeban OMOCY3rill KbI3METIMEH KaTtap, (PUTOIUIAHKTOHHBIH IIETTEH
TBIC Ke0eroiHe TocKaybul Oomyanel. OcChbl >KaFmaiyiapAblH OapiblFbl Ja THIAPOMAKPOPHUTTEPIIH
TEXHOTeHIK (QaKTopiepre Te3IMIUIII MEH TOJEPAHTTHIK KACUETTEPIHE TiKeJleH OaiIaHbICThI.

I'unpodurrepain Cy3rimTik KbI3METIH YTHIM/IbI MAJaIaHy - Cy K©3/epiHe TYCETIH TEeXHOTeHI1
JIACTAFBINI 3aTTapAbl a3auTyAelH OipAeH-O1p TuiMai xoybl. COHFBI Ke€3/I€ KOITEreH FhUIBIMU
TYXKBIpBIMIAp, Cy KO3JepiH Ta3zapTylda ©CIMIIKTep KaybIMIACTHIFbIH NaiifanaHy THIMAL €KEeHIH
kepcetin oTeip. Llbreic Kambickl (Ph. australis Train), xen KaMbIChl (Scircus Lacustris L.) CUSKTBI
Cy eCIMIIKTepi, Ka3ipri Ke3Je KOINTereH enjiepe MailllapyallblUIbIFbIHAH IIBIKKAH CyJapabl KoHE
OMOMHKEHEPIIIK KYPhUIbICHIH/A apHaiibl METMOPATUBTI XKYyie/e naiinanaHasl.

Konmimri xapa Ganmeip (Ch. vulgaris L.) — oprama TemmepaTypaibl Cy OpPTachlHIA, apHa
JKarajayblH/Iarbl Tasi3 CylapAbl MEKEHAEUTIH, JKOFaphl CaThbLIbl OCIMAIKTEPMEH Olpre JOMHHAHTTHI
KayBIMIACTBIKTBI KYPAUTBIH TUAPOPHUTTIK ©CIMAIK. OCIMAIKTIH BET€TaTHBTIK MAaCCAChIHBIH 0achIM
Oeiri cy opracbiHa 0aTein ecel. Tycl KaHBIK Kachll, KeHe KbUIaH Kachll O0JIBI Ke3ece . O3ine
TOH KarbIMCBI3 MiCl Oap, TYpl ©3repreH TalIoMAapbl Y3bIH JKOHE TONTaMajbl TYpAE OpHAaJlaCKaH,
KBUJTKAH JKaIlbIpaKTap/abl €CKe cajaabl. AFBIMBI 0asty JKOHE Tas3 cyjapaa komimri xapa oannaeip (Ch.
vulgaris L.) >xanmai, O1p mapiisl MeTpre makkanaa 3,5-4,5+0,32 kr Ouomacca tyseni. Komimri xapa
Oanaeip (Ch. Vulgaris L.), cuzapotopiznec cyxenkeH (S. sizaroideum DC.), cipue 6enenemeob1 (V.
beccabunga L.) xone morsiprynai xypekmeoimMen (C. leucantha (Tausch) O.E. Schulz) OGipnecin
€pEeKIIe KaybIMIACThIK KYpanbl.

KenTeren monimerTep KepceTKeHeH-aK, OalblpiaapblH aFbI3bIH/IbI CyJIap/ bl Ta3alayblHa:
Banneipnapaein mMaccacel KaTThl ocep erenl. Kecremeri bamasipiapiblH Maccachl ©CKEH CaWbIH
Tazanay mamacsel aa eceni. EH yinken mama bangsipnapabig Maccacsl 16 rp. kesinae 10 ma xpom
(VI) nonsmkockanma (0,05 m) 60 % xerri.

banapipnapapiy Tazanay IopekeciHe epiTIHIIHIH KeJeMiH, 013 ocepiH KecTelleH KepyiMisre
6onanpl. Toxipude HOTHXKECT KepCeTKeHAeH-aK apOip Oanjblpiaap/IblH MaccachblHla €pITIHIHIH eTe
a3 MeJIIIEpiH KOCKaH/a Ta3zajlay Jopexeci YJIKeH MOHre ue 0osanel. Meicans: 16 Tp  Oanapipiapaa
10 M epitinaine 60 maibI3Fa KeTTl.
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Kecre 1. ArbI3biHbI CyabIH XpoM (VI) HOHAaphIHAH TazajaHy J9pekeciHeOaIbIpIapblH

caJlaMarbIHBIH dcepi
bannasipnapabig 4 8 12 16
CaJIMarbl, TP
Tazanany 14.5 32 47 60
nopexeci, %

Kecre 2. ArbI3bIHbI CyIbIH XpoM (V) HOHJapbIHAaH Ta3allaHy AopeKeCiHEEePITIHAIHIH
KeJIEMIHIH dcepi

Epitinainig 6 8 10 12
KOJeMI, M

Tazanany 34 46 60 53
nopexeci, %

Kecre 3. Arbi3biHbI CybIH XpoM (VI) HOHAApBIHAH Ta3zajaHy JI9peKeciHe YaKbITTBhIH acepi

VakpIT, MUH 6 9 12 15
Tazanany 68 70 57 49
nopexeci, %

|

80
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|

40 - O KopFachblH
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0 m T T T mf
4rp6rp 8rp10rp

Cyper 1. banapipiaapplH CcaJIMarblHBIH ayblp METAJLJI HOHJAPbIH CIHIPY JMHAMUKACHI

Kypambiaga xpom (VI) woHBIOap aFbI3bIHBI CyJIapabl Ta3ajay JopeKeciHe OaliabIpiapabiH
Maccacbl MEH EpITIHIIHIH KeJieMiH e3repTkeHie 60 maibI3aH acrnaraHbIMEH TKIpHOe Kyprizy
YaKbITbIH, ©3repTe OTBIPBIN €H YJKEeH Ta3anay nopexeciHe 70 maiipizra (8 rp Oanabipiapabiy 9

MUHYTTa)XKETEeIl.
Keneci 3eprrey >KYMBICTapbIMBI3[a ayblp METaJI MOHAAPBIHAH, KOPFACHIH, MBIC, MBIPBIII
MOHJIAPbIHAH Ta3aJaHy [opeXeciH 3epTTenik. banmpipiapabia CaJIMarblHBIH ~ ayblp METasll

WOHJAPBIH CIHIPY JAWHAMHUKACHIH KapacThIpFaH Ke3jae, OaJbIpiapAblH Maccachl ©OCKEH CalblH
Tazajay mamachl 1a ecefl. EH ynkeH mama OangsipiapIblH mMaccackl 16 rp. Ke3iHAe KOpPFachIH-
57%, mb1c-52%, MbIpHII-60,5 % KeTTi.

Banneipnapapin Tazanay nopekeciHe YaKbITTBIH, 013 ocepiH CypeTTeH Kepyimizre Oomaibl.
Toxipube HOTHKECI KOPCETKEHAEH-aK YaKbIT apTKaH CaiiblH Ta3apTy JIOpEXkecl ocelll e KOpPFachIH-
72%, MbIc-69%, MBIpHIII-75 % Tazanay mopekeci YIKSH MOHTe he 00J1a b,

Banapipiapabl maiiananell, KypaMbIHIa METaLT HOHAAPhI Oap JacTaHFaH aFbI3bIHIBI CYIIap bl
Tazajay TypaJibl MOJIIMET JKOK jece Ae Oosansl. bi3 Tek OanmapIpiapasiH KypamMbIHAA ayblp METaJlI
MOHJApbI 0ap aFrbI3bIHIBI CyJIApbl Ta3ajay YIIIH KOJTAHIBIK. AJl, 91 KaHIIaMa METaJUIIap KOHE
OJIApIBIH KOCTAJIaphl, OanmbipaapAblH Typiepi Oap. CoHIObIKTaH ma, OyJI KYMBICTBI FHUIBIMHU
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XKAHAIBIK e ecenrteMeiMi3. ONTKeH1, Oyl oAICTIH KemnTereH 0Oacka oJICTepre cajbICThIpFaHia
apTHIKUIBLIBIKTaphl 0ap:

1. bannaplpnapiael naijanaHbll  aFbI3bIHIBL  CyJapiAbl Ta3anay oJICl eIIKaHAAaW 3JIEeKTp
SHEPrUsIChIH, peareHTTEeP/l, KypJeil ammnaparypaiapabl KaKeT eTIenl.

2. Toxipube ke3iH/I€ JTacTaHFaH Cy KOCBHIMINIA PEareHTTEPMEH JIacTaHOANIbI.

3. Meranael TyHOara Tycipy, Oeiim amyasl KEpeK eTIell, KOChIMIIA 6©HIM IIjiaM
TY3UIMEH 1.

4. Ex Heri3rici ToxipuOe Ke3iHJe alblHFaH Oajablpiiap CUPEK Ke3/JeceTiH, Oip jkepie eceTiH
OanapIpaap eMec, CAJIKbIH BUFAJIIBI, OHIPICTE 6cipyre 00IaThiH OalabIpiap.

An Oy apTHIKIIBUIBIKTap, OYJI OJICTI KaHIIaMa €Ce ap3aHJaTThIPHIN, KaHIIaMa Iaiaa
kentipeni. MiHe, COHIBIKTaH, OyJ1 SJICT1 Ka3ipri S5KOHOMHUKAJBIK KUbIH JKarjailjja eTe TUIMAL, eTe
KOJIAMJIBI 9JTIC ICTI ecenTeyre O0aIbl.
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Pe3rome

B craTpsa paccMaTpruBarOTCA 6I/IOI/IH)II/IKaHI/IOHHI)I€ CBOMCTBa BOOOPOCIN 3arpsA3HCHHBIX
TECPPUTOPUAX  TAKCIBIMU MeTaJIaMHu.bBIIO TOKa3aHo d9To Bq)q)eKTI/IBHBIM HUCIIOJb30BaHUEC JIA
6I/IOI/IHHI/IKaHI/H/I HOHOB OT MCTAJJIOB PTYTHU U KaAMHUS B IIOYBE 3arpA3HCHHOI'O YUaCTKa ABJIAIOTCA Ch.
vulgaris L.

Summary

The article discusses the bioindication properties of algae contaminated areas with heavy
metals. It was shown that the use of ions from the metals of mercury and cadmium in the soil of the
contaminated area for bioindication is Ch. vulgaris L.

90K 37.1
JKAPATBLIBICTAHY -TIEJATOTMKAJIBIK BAFBITHI FOMBIHIIA
OKBITYAbIH UHHOBALUSAJIBIK- IEJAT'OI'NKAJIBIK S JICTEPIH
KAJIBIIITACTBIPY

XM-117 To6binbIH cTyaenTTepi Kamanosa I'., Komkaposa A.
FbuibiMu keTekici: X.F.K., foueHt U3tiaeyos .M., nouent Kymangyniinaesa A.HU.
HIbIMKeHTCKHIl YHUBEPCUTETI

OKBITYIbIH >KaHA aKMapaTTblK- KOMMYHUKAIMSUIBIK TEXHOJIOTHSUIApbIH MEHIepy — Kasipri
3amaH Tanadbl. XXI Facelp — aKkHmapaTThIK TEXHOJIOTHS Fachlpbl. Kasipri koramaarsl OUTIM KyieciH
JaMbITy/la aKMapaTTblK — KOMMYHHUKALUSJIBIK TEXHOJIOTMsUIApAbIH MaHbI3bl 30p. butim Oepyni
aKnapaTrTaHblpy >KOHE IMOHJEPJl FBUIBIMM — TEXHOJIOTMSUIBIK HEri3Jie OKBITY MakcaTTapbl ajfa
KOWBLTyna. AKnapaTTaHAbIPy TEXHOJIOTHSCHIHBIH JaMybl KE€3€HIHJE OChl 3aMaHfa cai Outimmi, opi
OUTIKT1 KYMBICIIBI MaMaHJapblH Jaspiay OKBITYHIBIHBIH OacThl MIHJET1 OOJIbII TaOblLIaabl.
Korampaarpl aknmaparTanJplpy NpOLECTEPIHIH KApPKbIH/bI JaMybl jKaH-)KaKThl, )KaHA TEXHOJIOTUSHBI
MEHI'€pIreH JKeKe TYJIFa KAJIBIITaCThIPY bl Tajlall eTel.

KazakcranPecnybnukacbinblH «biniMTypansl» 3aHblHbIH 11 — 0aOblHBIH 9 TapMmarbiHIa
OKBITY/IbIH >KaHATEXHOJIOTUSJIAPBIH, OHBIH IITHIEC KOCINTIK OUTiM Oepy OarmapiaManapblHBIH KOFaM
M€H €HOEK HapbIFbIHBIH ©3repill OThIPAaThIH KaKEeTTepiHe Te3 OeriMenyiHe bIKIall €TeTiH KPeAUTTIK,
KAIIBIKTAaH OKBITY, AaKHapaTThIK-KOMMYHUKALMSUIBIK TEXHOJOTUSJIAPJbl EHII3y KOHE THIMAL
naianany MiHIeT1 KOWbLIFaH [ 1]
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Kazipri Tapma emimizme OuriMm Oepy >KyHECIHII €KaHAIIBUIIBIK KaTapblHAa aKMapaTThIK
KEHICTIKTIK Ypy €Hri3uili. AKMapaTTaHIblpy KarJailblHIa CTYIEHTTEp MEHIrepyre THICTI OuIiM,
OUTIK, JaFJbIHbIH KeJEMIK YHHEH KYHI€ apThill, Ma3MyHbl ©3repinoTbip. burim Oepy canaceiHza
aKIMapaTThIK—KOMMYHUKAIMSUTBIK ~ TEXHOJIOTHSIIAPBI  TalJanaHy apKbpUIbl OUIIMHIH — CamachlH
apTThIpy, OUTIM Oepy YpAICIH MOJEpHHU3ALUsIIAYAbIH THIMII TOCUIAepl MalJalaHbUIy/Ia JKOHE OJaH
op1 KeTUAipuTyIe.

binim — Oonamak Oaraappl, Ke3-KEIr€H MaMaH JaspiailThlH OKY OpBIHHBIH 0acTbl
MIHAETTEpIHIH Oipi — JKEeKe TYJIFaHbIH KY3IpeTTUIIriH JambITy. Ky3ipeT — CTYIeHTTBIH JKeKe KoHe
KOFaM TaJanTapblH KaHAFaTTaHABIPY MaKCaTBIHJAFbl TaOBICTHI 1C-OpPEKETIHE KAKETT1 OuTiM
JTAUbIHBIFBIHA QJICYMETTIK TarchIpbic. Ky3bIpeTTUTIK—CTYIEHTTBIH 9PEKET TOCUIAEPIH >KaH-KAKThI
UTrepyIHEH KOpIHEeTIH OUIiM HOTHXKecCl. AKNApaTThIK KY3bIPETTUIIK — OYJI jKeKe TYJIFaHbIH 9pTYpIi
aKnaparTel KaObuigay, Taly, cakray, OHblI XKY3€re achblpy >KOHE aKMapaTThIK — KOMMYHHUKAIUSUIIBIK
TEXHOJIOTUSIHBIH MYMKIHJIKTEpPIH >KaH-)KaKThl KoJigaHyFa KaOuierTi. CTyIeHTTEepAlH TYNKUIIKTI
KY3IpeTTuTikTepl — OuriM OepymaiH >kaHa HoTwKenepl. Ky3IpeTTulikTi CTyIeHTHBIH MOHOOMBIHIIA
urepred OuTiM, OUTITIHIH KMHAFbl Jen KaObuinayra kenmenal. On — oKy HOTHIKECIHIE e3repmelni
JKar/Iaila MeHrepren OutiM, OUTIK, TaFAabpIHBI TOXKIprOeae Koigana amy KaouieTi 00bin TaObUIaThIH
KaHa cara.

AKXnapaTTbIK Ky31peTTUIIKT1 KaJIbIITaCThIPYbIH OaCThl MAaKCaThl — CTYIEHTTEP/Ibl aKIapaTThl
Oepy, TYpPJICHIIPY >KOHE OHBI KOJIIaHy OUTIMIEpl MEH KapyJaHIbIpy, OJapAblH KOMITHIOTEPIIIK
TEXHOJIOTUSIHBI 63 KbI3METTEPIHE €pKiH, TUIM/I MaiijanaHa ainy KaOUleTTepiH KaJlbIITacThIpy.

Kasipri 3aman TanmaOblHa cail azamJapAblH MOJIMET ajMacyblHa, KapbIM-KaTbIHAChIHA
aKMapaTThIK-KOMMYHUKALMSIIBIK TEXHOJOTUSJIAPAbIH KEHIHEH KOJJAAHBICKA €HII, >KbUIJAaM JIaMbIIl
KeJie JKaTKaH KE3C€HIH/AE aKMapaTTbhlK KOFaMIbl KaJbIITACTBIPYy KAXKETT1 IIApTKAa alHAJbIN OTBIP.
AKmapaTTblK KOFAMHBIH HEri3ri Tamabbl — CTYIEHTTEp aKnapaTThlK OUlM Heri3uepiH Oepy,
JIOTUKAJIBIK OIJIay — KYpbUIBIMIBIK OIlay KaOUIETTEepiH JaMbITy, aKMapaTTbIK TEXHOJOTHUSHBI
naijanany/ia FbUIApbIH KAJIBIITACTHIPY KOHE CTYACHT 9JIE€yMETIHIH aKIapaTThIK cayaTThl OOJIbII 6Ccyi
MEH achlparbl MbIHa OeliMaene Outyre TopOueney, SFHM aKHapaTThlK Koramra Oeiimuiey.
AKMapaTThIK TEXHOJIOTHSI — Ka3ipri KOMIBIOTEPJIIK TEXHUKA HETI31HJE aKMmaparTThl KHHAY, CakKray,
OHJICY JKOHE TachIMajjay ICTEpIH KaMTaMmachl3 €TETIH MaTEeMaTHUKAIBIK XoHE KHOECPHETHUKAIBIK
TOCULIEp MEH Ka3IpriT eXHUKAIbIK Kypaijgap *ublHbl. KOMMyHUKalMs — aKknaparThl TachbIMalgan
KETKIZY SJICTepl MEH MEXaHM3MJIEPIH >KOHE OJIapAbl >Ka3blll JKMHAKTAIl JKETKI3Y KYPBUIFbLIAPbIH
KAMTHUTBIH JKaJIIBIYFbIM. AKIapaTThIK-KOMMYHUKATUBTIK TEXHOJIOTHUS YKaFJailbIHaFbl HKaJIbl OKBITY
YpAiciHiH ~ (YHKOHMSUTApBI:  OKBITY, TOpOHWENey, JaMbITy, aKmapaTrThlK OoJpkamaay IKoHE
LIBIFAPMAaLIBUIBIK KAOUIETTEPIH AaMbITY MEH aHBIKTAJIa/Ibl.

OKBITYIbIH  aKMapaTTbIK-KOMMYHHKAaTUBTIK  JKOHE  MHTEPAKTUBTIK  TEXHOJOTHUSIIApbI
OaFpITTaphI:

a) DIIEKTPOHIBIOKYJIBIKTAP;

9) TEJIEKOMMYHHUKALUSAIBIKTEXHOJIOTHIIAD;

0) MyJbTUMEAUATBIK)KOHETUIIEPMATIHAIKTEXHOJIOTUsLIap;

B) KaIIBIKTHIKTAHOKBITY (0ackapy) MHTepHeT.

AKnapaTThlK-KOMMYHUKATHBTIK TEXHOJOTUSHBI OKYy- TopOMe YpIICIHE E€Hri3yJe MyFaliM
aJJIpIHA KaHAOAFBITTaFbl MaKcaTTap KOMbLIAIbI:

* O3 noHIOOMBIHIIIA OKY-9JICTEMEITIK AIEKTPOHIbI KEIIEHEP KYpY, oaicTeMenik moHaik Web
—CalTTap airy;

* JKanmbl KOMIIBIOTEPITIK JKEIUIEep 1 aiJanany;

» barnmapmamanay opTackiHAa WHHOBAIMSUIBIK OMICTEpJl TaiijaiaHbil, OargapiaMaiibiK
caiftrap, Kypanjuap;xkacay. (MyJIbTUMEANAIBIK KOHE TUIIEPMITIH/IIK TEXHOJIOTHUsIap).

» KambikTeikTan OKbITY (Internet »xemici) OapbIChIHAA ©3AIMHEH KOCBIMINA OUTIM ajybl
KaMTaMachI3 eTy.

WHTEepaKTUBTIK OKBITY TEXHOJOTHUSCHI — OYJI KOJIEKTUBTIK, ©631H-031 TOJIBIKTBIPAThIH, OapJIbIK
KATBICYIIBIIAPJbIH ©3apa OPEKETIHE HEri3[eNireH, OKY IpOLIeCiHe CTYACHTBIH KaThICIail Kalybl
MYMKIH OOJIMalTBIH OKBITY HpPOLECIH YHbIMAACThIpY. MHTEpaKkTUBTIK OKBITY — OYJI, €H aJJbIMEH
CTYICHT MEH MYFalIIMHIH KapbIM-KaTbIHAChl TIKEJIEHW JXKy3ere acaTrblH CyxOaTTachlll OKbBITY OOJIBII
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Tabbnaapl. CabaKTarbl MHTEPAKTUBTIK 9PEKET ©3apa TYCIHICTIKKE, 63 apa 9peKETKe, KAThICYIIbIHbIH
OpKalChIChIHA KaXET ecenTi OipJecil MIeNIyre aublll KeJIETIH — YHBIMIACTBIPY JKOHE CYKOaTTachlIl
KapbhIM-KaTbIHAC jKacay/ibl AaMbITYIbl YChIHAbl. OKBITY/IbIH aKIapaTThIK-KOMMYHUKALUSIIBIK KOHE
MHTEPAKTUBTIK TEXHOJIOTUSUIAPbIH IMaiJlaaHy — MeJarorukaiblK C-OpeKEeTTepliH Ma3MyHbl MEH
(opMachIH TOJBIKTBIPY HETi31HAE OKBITY YPAICIH XeTUAlpyaiH OipaeH Oipxoiibl. KommbroTepiik
KEJIep/Il, UHTEPHET KYHECiH, MEeKTPOHABIK OKYJIBIKTap/Abl, MyJIbTUMEANUAJIBIK TEXHOJIOTHUSIIAP/IbI,
KAIIBIKTaH OKBITY TEXHOJIOTHSCHIH MaiJallaHy OKY OpBIHJIApbIHIAa aKNapaTThl-KOMMYHUKAIUSIIBIK
TEXHOJIOTUsIap KEHICTITH KypyFa JKar/aail xKacaiibl.

AKnapaTTbhlK-KOMMYHHUKAIMSUIBIK TEXHOJOTUSHBI AaMbITy Ou1iM OepyaiH Oip Oesniri. COHFBI
KBUIZAphl 3aMaH aFbIMbIHA caill KYHJAENIKTI cabakKa KOMIBIOTEP, D3JIEKTPOHIBIK OKYJIBIK,
WHTEPAKTHUBTI TaKTa KOJJAAHY KaKChl HOTHXKE Oepyzae. bunim Oepy kyiieci 2JeKTpOHIBIK OaiisiaHbIC,
aKmapaTr ajMacy, MHTEpPHET, SJEKTPOHIBIK MOoIITa, TenekoHpepeHius, On-line cabakrap apKbLIbI
ICK€ achIpbUIy/a.

Byriari xyHi MHHOBAIMSUIBIK OICTEP MEH aKMapaTThIK TEXHOJOTHSIAP KOJIIAHY apKbUIbI
CTYIACHTHBIH OWjay KaOUIeTIH apTTBIPBIN, I3JEHYIIUIIH AAMBITHIN, KbI3BIFYUIBUIBIFBIH TYIBIPY,
OCJICeHIUTITTH apTThIPY €H HETI3r1 MakcaT OOJIbIN alKbIHIAIaAbl. OCIPEeCce KAIIBIKTaH OKBITY KyHecl
XKeJesl KapKeIHMEH Jamyaa, Oyrad OipHemie Qgaktopriap, eH 0acThIChl — OUTIM Oepy MeKeMenepiHiH
KyaTTbhl KOMIIPIOTEp TEXHUKACHIMEH KaMTBUIYbl, OKY IOHJAEpIHIH OapiblK OarbITTHIpbl OOMBIHIIA
ANIEKTPOHBIK OKYJIBIKTAp KYpbUIybl koHe VHTEpHETTIH namybl Mbicasl Oosia anaabl. ByriHri tagaa
OutiM Oepyni akmaparTanabipy dhopmanapbl MeH Kypainaapbl ote kor. OKy MpoIeciHAe aKmapaTThIK
KOHE TEJIEKOMMYHHMKAIMSUIBIK KypauJap MYMKIHINH KOMJIEKCT1 TypJe KOJIJaHY[bl JKYy3€re achlpy
Kol (YHKIMOHAJABI 3JEKTPOHIBIK OKY KypalJapblH KYpy >KOHE KOJJaHY Ke3iHJe FaHa MYMKIH
Oonapl.

butim Gepyai akmapaTTaHIbIpy >KarAalblHIA CTYACHTTEPIIH aKNapaTThIK CayaTThUIBIFBIH,
aKMapaTTbIK MOJICHUETIH OHE aKMapaTThIK KY3bIPJBbIFbl CUSKTHI KaOUIETTUIIKTEPAl KalbIITACTBIPY
Macenecl OYriHI1 KYHHIH ©3€KTlI MaceleciHe ailHaybll OTbhIp. AKNapaTThIK-KOMMYHUKALUSIIBIK
KY3BIPJIBIK A€TEHIMI3 HEe?

AKMaparTeIK Ky31peTTUIIK:

- CbIH TYPFbICBIHAH YCHIHBUJIFAH aKlaparTap HeTi31H/le caHallbl IenliM KaObluigayra;

- o3 OeTiHIIE MakcaT KOIOFa JKOHE OHbI HETri3Jieyre, MakcaTKa >KEeTy VIIIH TaHbIMJABIK KbI3METTI
JKOCIapiiayra )KoHe JKY3€re achlpyra;

- akmapaTThl o3 OeriMeH TalOyra, Tangayra, IpIKT€y jKacayra, KaWTa KapayFa CcaKrayra,
TYpPJAEHAIpYTe ’KOHE TacMallJlayFa, OHbIH IIIIHJE Ka3ipri 3aMaHfbl aKMapaTThIK- KOMMYHUKALIMSI-
JIBIK TEXHOJIOTUSTIAP/IbIH KOMETIMEH KY3€re achlpyra;

- JIOTHKAJIBIK olepanusuiapasl (Tangay, ;KMHaKTay, KYpblUIbIMAAY, TIKeJeH jKoHe XKaHama JI9J1el ey,
aHajorus OOWBIHINIA JANIENACY, MOJENICY, OWIa 3KCIEPUMEHTTEY, MaTepHaIbl >KyHeley)
KOJI/IaHa OTBIPBIII, aKIapaTThl OHJIEYTE;

- ©31HIH OKYy KbI3METIH OcHapiay >KOHE Ky3ere achlpy YLIIH akMapaTTbl KOJJaHyFa MYMKIHIIK
oepei.

AKXnapaTTblK-KOMMYHHUKAIUSUIBIK KY3bIPIBUIBIK — OYJ1 OKY, TYPMBIC JK9HE KOCI0M OarbITTarbl
MIHAETTEPAl UICIMIYAE aKMapaTTbIK-KOMMYHHUKALUSIBIK TEXHOJOTUSHBIH MYMKIHAIKTEPIH KaH-
YKaKThl KOJJaHy KaOlIeTl.

KoMMyHHKATHBTIK Ky31peTTUIIK:

- HaAKTHI OMIp JKaFdaibIH/Ia ©31HIH MIHIETTEPIH MICNTY YIIiH Ka3aK >koHe 0acKa TUIIepAe aybI3iina
MKoHe jka30ala KOMMYHHUKAUSUIApABIH TYPJIl KypaslJapblH KOJIJIaHYFa;

- KOMMYHHUKATHBTIK MIHACTTEP/l IICIIYTe COUKEC KeJIETIH CTUIIAEP MEH >KaHPJIap bl TaHIayFa
KOHE KOJIJaHYFa;

- QUIENTUIIK epexeniepiHe collKec ©31H/IK MIKIpIH OUIIIpYyTE;

- HOTHXEI e3apa IC-OpeKeTTI, TYpl Ko3Kapac KoHE SpTYypJIl OaFbITTarbl agaMIapMeH cyx0ar
JKYPri3e OTBIPBIIN, IIMEIHICKEH aXyalliap/bl eIyl )Ky3€ere acblpyra;

- JKaJIIbl HOTMDKEre KOJI )KETKI3Y YILIH TYpJii Ke3KapacTarbl afaMaap TOObIMEH KaTbIHAC
(KOMMYHUKalUs) )KacayFa MyMKIHZIK Oepe/il.
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Xumus cabarblH/a aKMapaTTblK TEXHOJOTUsIapAbl MNaijalaHy apKbUIbl CTYIEHTTEPAIH
aKIMapaTThIK KY3IPETTUIINH KaJbIMTACTBIPY, Ka3ipri 3aMaH TajaOblHA cail aKMmapaTThIK TEXHOJIOTHs-
Jap/ibl, AJIEKTPOHBIK OKYJIBIKTap/ibl KoHEe VHTepHEeT pecypcrapibl Maijlanany CTYACHTHBIH OuliM
Oepy YpZIICIHIE IIbIFapMallbUIbIK KaOUIETIH JaMbITyFa MYMKIHIIK Oepeni. CryaeHTTepAiH
aKIMapaTTHIK KY3BIPJIBUIBIFEI MEH aKMapaTThIK MOIACHUETIH KAIBINITACTHIPY Ka3ipri TaHda Y3HIKCI3
NearorukaiblK OuTiM Oepy *KyHleciHaeri eH KoKeUTecTl MacenenepAid OipiHe aifHaJIbII OThIP.

Cabakra aknapaTThIK-KOMMYHUKAIUSIIBIK TEXHOJIOTHSIIAP bl Al JalaHyAbIH THIMILTIT:

* CTYJIEHTHBIH 63 OETIMEH KYMBICHI;

* a3 yaKbITTa KeIl OUTIM albll, YaKbITThl YHEMJIEY;

* OUTIM-OUTIK JaFIbUTApBIH TECT TarlChIpMajapbl apKbLIBI TEKCEPY;

* IIBIFAPMAILBUIBIK €CENTEP LIbIFapY;

* KaIIBIKTBIKTAH OUTIM ally MYMKIHIIT1HIH TybIHIAYHI;

* KQKETTI1 aKapatTThl JKeJel TYpAe ajly MYMKIHII;

* SJKOHOMHUKAJIBIK THIMLJIII];

* iC-OpEKeT, KUMbLIbI KQXKET €TETIH IMOHJEP MEH TalChlpMallap/ibl OKbII YHPEHY;

* KapanaiblM Ke30€H Kepill, KOJIMEH yCTal Ce31Hy HeMece KYJIaK IIeH eCTy MYMKIHJIIKTep1
00JIMaiThIH TAOUFATTHIH TAHFAXKAUBII MPOLIECTEPIMEH 9p TYPJIl TOHKIPUOE HITHKEJEPIH Kopil,
Ce31Hy MYMKIHJIIT'];

* CTYJIEHTHBIH OH-6PICIH TYHUETAHBIMBIH KEHEHUTYTE /1€ BIKIAJIbI 30P.

AKnapaTTblK-KOMMYHHUKAIMSUIBIK TEXHOJIOTHSUIAD KEKE TYJIFAHBIH KY3bIPETTUIINH JAMBITY
Kypanel:Kazipri 6u1iM Oepy iciHIH 0acTbl mIAapTTapbIHBIH Oipi OOJBIN CTYACHTHBIH ©31HE KEpEeKTi
MOJIMETT1 €31 13/1en Ta0yblHA YHMpeTin, OJIapAblH €3 OKY TpaeKTOpHUsUIapblH ©31HIH TaHAal Ouryi
ecenrenenl. MeHIH ONbIMBI3IIA, aKMapaTThIK-OUTIM Oepy opTachlH jkoOanaynarbl 0acTbl Makcatr
CTYIACHTHBIH ©3/IrHEH OKYyFa TaJalTaHJbIpy, SFHU 13J€HIMIIa3/IbIKKa YHPETy OOJIbII caHalabl.

AKXnapaTTbIK TEXHOJIOTUsIap bl NaiiAagaHy/IbIH apThIKIIBUIBIKTApbl MbIHAAAM:

1. Onap OKbITyaFbl TaKbIPHII IEHOEPIHET1 HeMece Oenriil O1p yakbIT apajiblFbIH/IA AU THUTYFa THIC
MOJIIMETTEP KOJIEMIH YJIFalTaIbl.

2. burimre 0ip — OipiHEH YJIKEH apa KaIlIBIKTBIKTA OPHATIACKaH 9P TYPJIl OKY OPHBIH/IA OTBIPBIN KOJI
KeTKi3yre 6osaapl: Korapsl ChIHBII CTYAEHTTEPbIH eMTuXxanaap MeH ¥bT naspnayra apHanran
KATTBIKTBIPY OarapiiaMaiapblH Maijanany;

3. OKbITYIbIH KYHECIHIH KO JACHT eIl KEeTUIAIPY1 OJIap/IbIH TapallbIMAaIybl MEH OKY CallachlH
apTThIPaIbL.

4. CtyneHt o3 OeTiHIle HEMECE e3¢ CTYIEHTTEPMEH TONTACHII OIpre )KYMBbIC iICTeyre MYMKIHAIK
ayajpl.

5. CTyI€HTHBIH TaHBIMJBIK IC-9pEKETTep1 KYLIEH i, 631H/1K AKYMbICTap bl T€3 OPbIHAAY
MYMKIHJIKTEp1 apTaabl.

Ochburaiiiia OKpITY KYpajdgapblHBIH O1p1 — AJIEKTPOHIBIK OKYJBIK. O CTYACHTTEpbI Japaiai
OKBITYJIa aHa MH(pOPMAIUSIIAp/Ibl KETKIZyre, COHIal-aK UrepuireH OuUTiM MeH OUTIKTEePIl TEeCTTIK
OakpliIayra apHaJIFaH IporpaMMalbIK Kypall.

binim Gepy xyieciHae MeKTPOHIbl OKYIBIKTAp/bl MaliJaaHbll, YIKEH TaObICTapFra *KeTyre
0oJyanpl. DNEKTPOHIIBI OKYJIBIKTAPABl IMaianaHy OapbhIChIHAA CTYIACHT €Kl JKaKThl OUIIM ajajibl:
OipiHIIiC] -TTOHAIK OUTIM, €KIHIIICI - KOMOBIOTEPIIK OUTIM. DIEKTPOHIBI OKYIBIKTApAbl Maiaanany
CTYIACHTHBIH €3 OE€TIHIIE IIbIFapMalIbUIbIK XYMBIC acayblHa, TEOPHUSUIBIK OLIIMIH NMpaKkTUKaMEH
YIITACThIpYybIHA MYMKIHAIK Oepefi. DJIEeKTPOHAbI OKYJIBIK apKbUIBI CTYJIEHT KOINTEreH KOChIMIIa
MaTepuang aja ajaabl, OCbl ajfaH MOJIIMETTEPIH KOMIIBIOTEPAECH KOPIEeHIIKTEH €CIHJE KaKChl
CakTalpl, 63 OETIHIIE >KYMBIC kacay KabimeTi Kambinracanasl. Ochuiaiiina )kac YprakThl OKBITYIa
WMHHOBAIMSHBI A AaIaHy/IbIH — IIBIFAPMAaIlbUIbIK JKE€TICTIKTIH HEri3ri Ke3i.

AKMapaTTbIK TEXHOJIOTUsIap OpTaJlapblH NaiiiamaHy/blH MaKcaTTaphl:

1. AKnapaTTblK TEXHOJIOTUsIap/bl KOJIJaHy HEri31H/e OKY-TapOue MpoLeciHIH OapIbIK JeHT eliH
KETULIIPY:

- OKBITY IIPOLIECIHIH BIKIIAJIbl MEH CallachblH apTTHIPY,

- TI9H apaJiblK OalIaHbICThI TEPEHJIETY,

- K&KETTI aKnapatThl 137€y/1l OHANIaTy JKOHE KeJIEMIH YIIFauTy.
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2. CTyaeHT TYJIFaChIHaMbITY, aKlapaTThIK KOFamia eMip cypyre aaspiay.

- KOMMYHHUKATUBTIK KaOUIETTEPAl 1aMBITY,

- KYpAedi KaFaiiia OHTalIbI IIeIiM HEMeCe LIelly HyCKalapblH KaObuiiay JarblaapbiH
KAJIBIIITACTHIPY.

- KOMIIBIOTEPJIIK Tpaduka, MyJbTUMEANA TEXHOJIOTHACHIH NaiiiagaHy apKbUIbl 3CTETUKAJIBIK TOpOUe
oepy,

- aKMmapaTThIK MOACHHUETT] KAIBIITACTHIPY, aKIapaTThl OHIeH OUTY:

3. KoramMHBIH 2JIeyMETTIK TaIlChIPHICHIH OPbIH/IAY:

- AKnapaTThIK cayaTbl Oap TYJIFaHbLAasIpiay;

- KOMITBIOTEPJIIK OpTaNap/Abl NaiijaJaHyIIbIHbI 1aspiiay:

OKBITY YpAICiH/I€ KOMITBIOTEPIIIK TEXHOJOTUsIAp Il Talijaaany Kejaecl MakcaTTapra
OarpITTaJa/IbI:

- KOMITBIOTEPIIIK TEXHOJIOTHSUIAPAbIH MYMKIHIIKTEPIH ICKE achblpy apKbLibl OKbITY YPAICIHIH
BIKIAJJIBIFbI MEH CAallaChIHbIH JIEHI€HiH KOTepy:

- TAHBIMJIBIK 9PEKETTEePAIH OeJICEHIUIIrH apTThIPAaThIHBIH TaJlap/ibl KAMTaMachl3 eTy:

- KaziprizamMaHfrbl aknapar eHjey opTajapbliH MaiiiajaHy HEeT131He MTOH apajiblK OalIaHbICThI
TEpEHJIETY.

Cabax AKT-HbI KOJJaHYMEH OTY YIlIiH He icteykepek? Bipinmigen, KypaJj-caiimaH, keMm
nereHie01p KOMIBIOTEP, OKBITYILIBIHBIH Wbl TYPAE aBTOMATTaHIbIPbUFaH KYMbIC OPHBI,
OipHellIe CTYIEHT )KYMBICOPHBI, BUAECOIIPOEKTOP KOHE UHTEPAKTUBTI TaKTa.

EximigeH, KOMIbIOTEPAEKYMBICICTEYAAFIBICH Oap MYFaJIIM MYJIbTUMEAUSIIBIK IPOEKTOP
epekeNiepiMeH KoHE HHTEPAKTUBTIT TAKTAMEH TaHBIC OOTYBI KaXKET.

YwinwigeH, 6iiM Oepy eHimaepi 6ap HM@PIAbIK KOMIIAKT-TUCKLIEPOOTYbIKAXKET.

Toxipube kepceTKeHAel, KOMIIBIOTEPIIIK KYyie KOJAaHbUIaThIH cabaKkTap MyFaliMHIH
opHbIHOAcHal1bl, KEPICIHIIIE, MYFaJIIM MEH CTYAECHT apachlHAAFbl KAPbIM-KATHIHACTBI HEFYPJIbIM
Ma3MYH/IbI, )KEKe TYJIFalIbl )koHe opekerTiereai. DEM-1pl MaTemaTHka cabakTapblHAa KOJAaHY
YaKbITThl YHEMJCH 11, CTYAEHTTEPAIH TYPTKICIH (MOTHBAILUCHIH) KOHE OKY-TaHBIMIBIK YAEPICTIH
TUIMIUTITIH apTTHIPAIbIL.

¥Ycra3 yIIiH HOTHIKETre KeTy MIOKIPTIHIH OUTiMal OoJiyblFaHa eMec, OUTIMI1 ©3/ITHEH alybl
KOHE aiFaH OUTIMIEpIH KakeTiHe KoJiaHy Oouibin TaObuiajbl. ByriHri Oama — epTeHri jkaHa QJeM.
byrinri xyHi aknmaparraparbIMbl ©T€ Kell. AKNapaTThIK OpTaja >KYMBIC jKacay YIUIH Ke3-KeJreH
MeJIaror ©3 OMBIH KYHENl Typlle KEeTKi3e ajlaTbIHal, KOMMYHUKATHBTI )KOHE aKIapaTThIK MOJCHUETI
JaMblFaH, WHTEPAKTUBTIK TaKTaHbl MaijanaHa anaTelH, OH-JTallH pEeXUMIHAE >KYMBIC Kacay
OMICTEpIH MEHIepreH MyfaiiM Ooiybl THic. 3amaH TajaOblHAa cail KaHa TEXHOJIOTHS JIICTEPiH
yipety, OaraT-6arnapOepymri — myranimaepmis. CTyIeHTTep/IiH KaHa TYPMBICKA, )KaHa OKYFa, JKaHa
KaTblHacTapra Oeiimuenyi tuic. Ocbl ypaiciieH Oacekere cail JAaMblFaH eNJiepliH KaTapblHa €HYy
ycTa3gap KaybIMbIHA 30p MIHAETTEP KYKTEJIETIHIH YMbITIAYbIMbI3 KEPEK.
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Summary
The article discusses the features and methods of innovatively teaching methods of teaching a
university, shows methods of electronic and distance learning the role of a teacher in the modern
world.

90K 58.04
CAHBIPAYKYJIAKTAPJABIH BUOMOHUTOP PETIHAEI'I MAHBI3bI

BI'TI-116 ToObIHBIH cTyaeHTi burassl Acbuizar
Folabivu ketekmici: marucrpantTypbicOek A, X.F.K., 1oueHT U3raeyos .M.,
MAarucTp, oKbITYymbl Ammpoaesa C.
I bIMKeHT YHMBepCUTeTI

CanplpayKyJIaKTapJblH 3aT ajaMacyJa YJIKEH MaHbBI3Bl 0ap, ocipece TOMBIpaK Kypary
MPOIIECIH/IE, 0JIAp OPraHUKAJIBIK 3aTTapAbl MUHEPAIIBIK 3aTTapFra aiHanasipaasl. CenTin, KanTagaH
YKOFAPFBI CaThIAaFbl ©CIMIIIKTEPIIH KaObUIIaybIHA KapaM/Ibl KYHTE OKeIeIl.

CanplpayKyiakrap KyHAENIKTI TYpMbICTa Maijanbl Ja, 3USHABI Ja KbI3MET aTKapajpbl.
[Tafimanel caHpIpayKyJlaKkTapFa allbITKbl CaHbIpAyKYJIaKTapbl >KaTaJbl, OJlap CIMPT, LIapar, KBac
OHJIIPICIH/IC KOHE HAH 3aBOATAPBIHAA KOI KOJITaHbUIabI[ 1-2].

Kypambinza kxenrereH  Oenorbl >kKoHE BHUTAaMMHJIEp1 Olp alIbITKbl 4 CaHbIpAyKYJaKTaphbl
aybll IIapyalllbUIbIK >KaHyapJIapblHbIH KeMiHe Kocblaaabl. JKem ambiTyna KojaaHaTelH Tocuopu3
CaHBIPAYKYJIaFbl OTE T€3 OCe/I1 )KOHE a3 MeJIIEepe CUPT xKacanapl. Onap ritoKo3aHbl, PPYKTO3aHbI,
caxapo3aHbl ambiTa anaasl. OCbl alIBITKbl CAaHBIpAyKyJarbl OakTepHUsHBIH Oenriil Oip TypiMeH
KOCBUIBIIN, aiipaH, KbIMbI3 alIbITAabl. AJl Chipajlap/blH poK(op, kamamOep cOpTTapblH AalbIHAAYAA
NEHUIWUIMHHIH epeKIle Typl MNaijganaHagsl. AIIBITKb CaHbIpAyKYJIaKTapblHBIH ChIpa >Kacay
eHaipiciHae Tikenel KaTbichl O6ap. OnapAblH KOMIIUINIHIH 1IIIHAE  CYT KBIILKBII  CTPENTOKOK
OakTepusiaapbl 001abI.

buonorusibik nHAMKAUsIIAY )KOHE PEKYJIbTUBALMAIIAY SICTEP] €H TUIM/I1 )KOHE SKOJIOTUSIIBIK
TYpFBIJIa Ta3a ojicTepre ’karajbl. buocepanblH JacTaHy mapamMeTpiH aHbIKTay YIOIH, MIHJETTI
TYpAe jactaynibl (hakTopiapAblH >KOHE JacTayllbl A3JEMEHTTIH, JjacTayFa JCHIHT1 >KOHE KEHIHT1
KarJdablH OUTy KakeT. by karmaiina, JacTanraH aiMakrapia SKOJIOTHSUIBIK Oakbuiay *Kyprizy
aca MaHbI3Jbl ic. TaOufu KopllaraH OpPTaHbl OWOJOTHSUIBIK >KOJIMEH Oakbulay - aHTPOIIOTE€HJIIK
(dakTopiapbIlH OCEpiHEH TIPIIUNIK WEJEPIHIH OMIPIIK IUKIIHAE OOJBIN >KaTKaH e3repicTepl
Oakputay JKyHecl. DKOXYHEHIH JlacTaHy IopexeciH Oakpliay OHOJIOTHSIBIK MOHUTOPUHTIHIH
O0ipaeH-0ip TamcelpMachl. JKOXKYHEHIH OWOTHKAJbIK YpAICTEpiHE, CBIPTKbI OpTaHbIH  dcepi
aHbIKTaylIbl (QakTop OoJbIn TaObUIaAbl. (OMOTUKAHBIH MNOMYJISLUUSIBIK KAaybIMIACTBIFBI, TYPJIIK
KYpbUIBICBIHBIH JAMHAMUKACHI, TYpJaiK epekienikrepi). Kopmaran oprta QaxTopiapblHa jKapblk,
TEMIIEpaTypa, Cy PpexuMi, OMOreHal JIEMEHTTEp, CYIbIH TY3/AbUIBIFBI JKOHE Oackaaa skarjailiap
xatazael. by dakTopnmap Tipl ar3aHBIH TIPIIUNIK IUKIIHIH OapiiblK 3TantapbiHa ocep etemi. Ochl
KarJalnapAblH Ke3-KeNTreHIHIH Kepl ocepi, TIpl aF3a TIPIIUINHIH Tene - TEeHAIriH Oy3bi,
©3repiCKe YINbIpayblHA OKeN COFajbi[3-4]..

Kazipri ke3nme onemzae »HKOJOTMSUIBIK HpoOjeManap SKbULJAH JKbUIFA OpIIIN, ©3€KTi
MacenenepaiH OipiHe aiHanein oTblp. Ockl MocenenepAl IIemy YIIH KenTereH eiaepae Oipas
FBUIBIMU 3€PTTEY KYMBICTAphl KYPri3uryze. DKOJOTUSIBIK Macenenepl Menly YIIiH €H ajlJbIMeH
AKOJIOTUSUIBIK MOHUTOPHUHTTI KYPri3yAiH KemrtereH oaictepi O6enruri. COHBIH 1MIiHAE OMOIOTHSIIBIK
MOHUTOPHHT QJICTEpl ©31HIH THIMAI 9dIC EKEHIIriH Oipa3 yakbIT OOWBI KOpCETIm KeJel.
buonorusibik 9NICIIEH MOHUTOPHUHI >KacaylblH Olpkarap THIMIUIIKTEp1 Oap, onap : 3Heprus
pPEeCYpPCTapbIHbIH Ka)KETCI3JIrl, OMOJIOTHSUIBIK MHAUKATOPBbIH OHAll TaObUIybl OHE ap3aH]IbLIbIFbI
Tarbl 0acka. Con cebenteH OMONIOTHsUIBIK 9IICTEPMEH MOHUTOPUHITI XKYPri3y COHFbI KbUIAAPhI KUl
KOJIIaHBUIBIN KeJIeT].
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CanpIpayKyJiaKTap — TOMEHT1 CaThIIaFbl OCIMIIKTEPIIH IIIIHICF] €H KOIl TaparaHbl, OJapIblH
100 000-mait Typi ke3neceni. backa ecimaikrep THOTEpIHEH OacTbl albIpMalIbUIBIKTaphI
maactTuATepi, xmopodwuni Oonmanael. bynmap nmalblH  OpraHUKaNbIK 3aTTapMEH KOPEKTEHYTe
oeliiMaenrex rerepoTpod el ecimaikTep. COHbIMEH KaTap, CaHblpayKy-JaKTapAblH 0achlM KOIMIILIIri
KYPJIBIKTA €pPEeKIIe Te3 ecill KoOCHeTIHTIKTEH, TAOMFAaTTa aca KoIl TaparaH.

CanplpayKylaKTap OpraHUKAJIBIK KBIMIKBUIIAD aly OHJipiciHae ae KoimaHaabl. Jlumon
KBIIIKBLIBI Ta3a KAHTTHIH ©31HEH €MeC, OHbIH €pITIHICI — MeslaccalaH A3pe2ou3 CaHbIpayKyJlarbl
apKbLIbl alibIHa/Ibl. JINMOH KBIIIKBUIBIH MaTa, KOHAUTEP OHIPICTEPIHE, MEAUIIMHA A, CUs JKacayia
xkoHe Oacka sxepnepae KoimaHaabl.COHBIMEH, OWOWHAMKAIMA - TIpl aF3aHblH KOHE OHBIH
KaybIMJIACTBIFBIHBIH TIPIIUTIK OPTACHIHBIH KaFJAalblH, OMOJOTHUSIIBIK OCNTruIepl apKbUIbI aHBIKTAY.

bi3xai Kopiaran opTaHbl KaJMUN MEH JIaCTaHY/IbIH KO3JIepl CaH alyaH —MbICallbl, KaIMHI ayara
Tac KeMipJl >KaHIbIpraHjaa Tapaiiibl. Tac keMip[iH 9p TOHHACBIHJA OpTa ecenmneH 2 I KaaMmuil
6omnanpl. Conrbl 10-20 xbu1apbl TaC KOMIpA1 TYTHIHY/IbIH a3al0bl ayaHbIH KaJMUHMEH JIaCTaHYbIHBIH
TeMeH/IeyiHe elloyip biKnan eTTi. Erep enal tac kemip/ii TYThIHY KallTaJaH apTca, OHAA KaJIMUNIIH
KOCIIachl YJIKEH OOJIFaHIBIKTaH Tac KeMIpJl TIKeleH »KaHAbIpMaid, MbIcaibl, OJaH KypFrak aiinay
o/liCIMEH CYMBIK OTBIH OHIMIEPIH aJblll MaiijallaHFaH *keH 0oJap el.

Kazipri ke3nge kenmemal alMakTapAblH KaJIMUWMEH JIaCTaHYBIHBIH ©T€ MaHbI3Ibl Ke3i
TOIBIPAKKA — IEMEK, TaMaK OHIMJIEpIHE Jie, OHbIMEH dpAalbIM KaJMUIlAIH Oipiiama MeJiepl TyCeTiH
(dhochaTThIK THIHAUTKBITITAP OOJIBITT TAOBIIAIBI.

Kanmuii kentereH XUMHSUIBIK THIHAUTKBIIITAp MEH IUIACTMAcca OHIPICIHIH KaJbIKTapbIH/IA
JKOFapbl KOHLEHTpauusiaapaa Oonanpl. CplHanm IEeH KOpPFAChIHHAH OHBIH aibIpMachl, KaaMHi
OpraHu3MJie KaJIbIll KOSJIbl, COH/ABIKTAH, OHBIH KACINTIK YKaHyapyiapAblH OYyHpeKTepiHJeri Kypambl
KBLJI 6TKEH caiiblH apTazabl. JKabalibl KycTapblH €TTepiH MaiJanany JIeHCayJIbIKKa MaJIeH el Kayil
TeHAIpMeiial, ce6ebl onapablH OYIIIBIK €TTEpPIHAE ayblp METalJaplblH KypaMbl OipliamMa TeMEH.
Kepicinme, OyiipekTi >xeyre OOIMalabpl. ©CIMIIK IIapyallbUIBIFBIHAA THIHAUTKBIIITAP J103aCHIH
apTThIpy KaJMUIAIH )KMHAKTaTyblHA bIKNAN eTei. COHABIKTaH J1a, ayblUl IapyallblIbIFbl KAPKbIH/IbI
KYPETIH ailMaKTapAa KaJMUNU/IIH TOMBIPAKTAaFbl KAJABIK MOJIILIEPIHIH KOFapbl eKeH1 OalKaaabl.

6

o = N W »

As Hg Se

Cyper 1. JlactanraH aiiMakra OpHajacKaH AMaHHMTa CaHbIPAyKYJIAKTap/AblH MBIIIbSK,
CBIHAII, CEJIEH MOHJApbIH TONBIPAKTaH OMOMHAMKALMSIIAY KAacHUeTl. (MKI/T)

JlacranraH aliMaKTarbl  TONIBIPAKTHl MBIIIBSK, CHIHAI IE€H CEJIEH METaul HOHJApbIH
OMoMHIUKanusIay YIIIH AMaHUTa CaHblpayKyJlaKTap KOJIJaHy TUIMJI €KeHJIr1 aHbIKTanabl. COHBIH
IIiHAe MBIIbIKTa- 1,25 MKr/r, chiHanTa-3 MKI/T TIeH celeHnal 5,1 MKr/T MenmepiHae >KeTeTiHl
aHbIKTaNb! (Cyper- 1).

AHTpPOINOTEHIK aliMaKTaFrbl TOIBIPAKTHl KOPFAChIH, KYMIC, KaJIMUH  MeTajll MOHJApbIH
OMoMHUKanusIay YIIIH AMaHUTa CaHblpayKyJlaKTap KOJIJaHy TUIMJI €KeHIr1 aHbIKTanabl. COHBIH
imriHge KOoprachlH 4,5 MKI/T, KyMic 2 MKT/T, KaaMuid 16 MKT/T MeNIIepiHae KETETIH1 aHBIKTAJIIbI

(cyper-2).
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Cyper 2. JlacTanraH aiiMmakTa OpHaJlacCKaH AMaHUTa CaHbIPAyKYJIaKTapIblH
KOPFAChIH, KYMIC, Ka/IMUI HOHJAPBIH TONbIpaKTaH OMOMHIMKALIUSIIayKaCUETI. (MKI/T)

JlacTanrag alMakKTarbl TONBIPAKThl BAaHAAUN SKOHE MapraHell MeETalul HWOHIAPbIH
OMOMHAMKAIIMSAIAY YIITIH AMaHUTa CaHBIPAYKYJIaKTap KOJIIAHY THIMII eKeHAIr: aHbIKTanabl. COHBIH
imriHae BaHaAuii- 135 MKT/T sKoHE MBIPHIIT -145 MKI/T MeIIepiHAe KETeTiH1 aHbIKTaJIbl.

AHTPOTIOTEH/IIK ~ aifMaKTaFbl TONBIPAKTBl MBIC JKOHE MBIPBIII METaUl HMOHJAPBIH
OMOMHAMKAIIMSAIAY VIITIH AMaHUTa CaHBIPAYKYJIaKTap KOJIIAHY THIMII eKeHAIr: aHbIKTanabl. COHBIH
imriHgae Mbic- 43 MKT/T %KoHE MapraHell- 1 8 MKr/T MemepiHae >KeTEeTiH1 aHBIKTAJIIbI.

KopsiTa kenrenne, AMaHuTa caHplpayKyJakrap [aiJanaHbll, OMOMHAMKALMSIIAY]bIH
MYMKIHIIUTIKTEp1 Oap €KeHIr1 ajaFail peT KopceTual.

bi3 Tex caHpIpayKyJlaKTapAbl KYpamblHJa ayblp MeTaJll 0ap TONBIPAKThl OMOMHIAMKALMSIIAY
YIIIH  VIIiH ~ KOJNJAHABIK. AJ, ol KaHIlamMa MeTauiiap JKOHE OJIapIblH  KOCHalaphl,
caHblpayKylakTapAslH Typsepi Oap. CoHAbIKTaH na Oyl JKYMBICTBI FbUIBIMU JKaHAJIBIK eIl
ecenTeMenMiz. OiTKeH1, OYJ1 9JIICTIH KOITereH 0acka oiicTepre cajlbICThIpFaHa apThIKUIIBIIBIKTaphI
0ap, caHpIpayKyJIaKTapbl TMailajJaHbIll ayblp METAI 0ap TOMBIPAKTHI OMOMHIMKAIUSIAY OJici
eIIKaH/Iail AJIEKTP YHEPIUsICHIH, peareHTTepAl, Kyp/ell annaparypaiap/bl KaKeT eTIen 1.

An Oy apTHIKIIBUIBIKTAp, OYJI 9MICTI KaHIIaMa €ce  ap3aHAaTTHIPBIN, KaHIaMa Taiga
kentipeni. MiHe, COHIBIKTaH, OyJ1 o/ICTI Ka3Ipri 5 KOHOMUKAJBIK KUbIH JKaFdaijia eTe THIMII, oTe
KOJIAMJIBI 9JTIC ICTI ecenTeyre O0aIbl.
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Pe3rome

B crares paccmarpuBaroTCsi OMOMHIMKALIMOHHBIE CBOWCTBA TI'pHOOB  3arpsi3HEHHBIX
TCPPUTOPUAX TAKCIIBIMU MeTauIaMu. bBEIIO TOKa3aHo dYTO 3(1)(1)€KTI/IBHI)IM HUCIIOJIB30BaHUC OJIsd
6I/IOI/IHHI/IKaIII/H/I HOHOB OT MCTAJJIOB PTYTH W KaAMHUA B ITIOYBC 3ArpsA3HCHHOI'O ydaCTKa ABJIAIOTCA
rpu0bpl AMaHuTa .

Summary

The article discusses the bioindication properties of fungi in contaminated areas with heavy
metals. It was shown that the use of ions from the metals of mercury and cadmium in the soil of the
contaminated area for bioindication is Amanita fungi.
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96X 58.04
OCIMIIKTEPAIH AYBIP METAJJIAPFA BHOMHINKALNWSIJIBIK KACUETI

BI'TI-116 To0bIHbIH cTynenTi JdayaerdaiiMepeii
Fouibimu kerekuici: marucrpantCramkyinosB E. x.¥.k., nouent U3stiaeyos F.M.,
MAarucTp, oKbITylIbl Amupo6aena C.
LI pIMKeHT YHUBEPCUTETi

buonorusibik MHAMKAUsIAY )KOHE PEKYJIbTUBALMAIIAY SJICTEP] €H TUIM/I1 )KOHE IKOJIOTUSIIBIK
TYpFBIJIa Ta3a ojicTepre ’karajbl. buocepanblH JacTaHy mapamMeTpiH aHbIKTay YIOIH, MIHJETTI
TYpJe JacTayuibl (akTopiapJblH >KOHE JlacTayllbl 3JIEMEHTTIH, JlacTayFa JEHIHI1 >KoHE KeMIHT1
KarJablH OUTy KakeT. by karmaiina, JacTanraH aiMakTapia SKOJIOTHSUIBIK Oakbuiay *Kyprizy
aca MaHbI3/bl ic. Tabufu KopllaraH OpPTaHbl OWOJOTMSUIBIK >KOJIMEH OaKbUIay - aHTPOIOIEHJIIK
(dakTopiapIblH OCepiHEH TIPIIUIIK MEeJEPIHIH OMIPIIK IUKIIHAE OOJBIN >KaTKaH e3repicTepil
Oakputay KyHecl. DKOXKYHEHIH JacTaHy JOopeKeciH Oakpuiay  OHOJOTHSUIBIK MOHHUTOPHUHTIHIH
0ipaeH-0ip TanchlpMachl .

OKOXYHeHIH OHOTHKAIBIK YpIICTEpIHE, CHIPTKbI OPTaHBIH 9CEpl aHBIKTAylIbl (QaKTop
Oonbinl  TaObuTa/bl. (OMOTHMKAHBIH  TOMYJSALUUSIBIK KaybIMAACTBIFBI, TYPJIK KYPBUIBICHIHBIH
JTUHAMUKACHI, TYPJIK epekmeniktepi). Kopmaran opra dakTopnapsiHa KapblK, TeMIiepaTypa, cy
pexuMi, OMOTEHII JJIEMEHTTEP, CYIBIH TY3ABUIBIFBI JKOHE Oackama Karmaimap xataibl. by
¢dakropnap Tipl ar3aHbBIH TIPIIUIIK LMKIIHIH OapiblK 3TanTapbiHa oacep ereal. Ochbl karmaitnap-
IbIH Ke3-KeITeHIHIH Kepl ocepi, TIpl aF3a TIPUIUIITIHIH Tene - TEHJIriH Oy3bll, e3repicke
ylIbIpayblHa oKen coraisl [1-2]..

CoHbplMeH, OWOMHAMKALMS - TIpl aF3aHblH JKOHE OHBIH KaybIMAACTHIFBIHBIH TIPUIUTIK
OPTACHIHBIH JKaFdaibIH, OMOJOTHUSUIBIK OeNriiepi apKbUIbl aHBIKTAY.

Kopmaran opra aHTpOTOTEHIIIK KYKTEMEJEPIIH JCEpIHEH JacTaHFaH >KaFjaiiia, SKOJOTHs-
JBIK OKaFJal/IbIlH e3repyiHe ce3iMTall Tipl ar3a TYpIHIH HeMece OJIapJblH KaybIMJIACThIFbIHBIH
OMOJIOTHSUTBIK ©3TepICiH, OMOMHIUKANMUIBIK KOHE OMOTECTTIK OICTEP apKbUIbl aHbIKTalabl. Cy
opTacklHa OMOTECTTEP/IH KOMErIMEH 3KOJIOTO-TUTMEeHANbIK Oara Oepyre Oomaasl Al MYKTEpAIH
KeHOip Typiepi coJl ayblp MeTalaapasl amcopomusuian oTbipaabl ekeH. COHIIBIKTAaH KbIHAJIAPIbIH
TaOUFATTBIH SKOJOTHUSIIBIK MOCEJIENIEP/Il MICTIYIe epeKIle MaHbI3bl Oap.

OcIMIIKTepIIH aACOPOCHT peTiHAEe MaijanaHyAbl 3epTTey >KakplHAa Oactananbl. bipak
Ka3IpJliH ©31H/e, 6CIMIIKTEP/IIH €Kl TOOBIHBIH OMOJIOTHSUIBIK ©3relIeNIriH MAJIIMETTep pacTaiipl. bip
Typyiep, Oy BJIeMEHTTEpHl ©T€ >KAaKChl ajcopOIusiaca, Oacka TypJiep KOpIIaraH OpTaJarbl
MeTanJapJblH Meuuepine Oainanbiceb3 Oonaabl. H.M. CkpunudeHko 3epTreynepal KopliaraH
opTafarbl MeTalJap/blH MeJIIIepiHe UHIUKATOp Oojia ajnaTblH OanabIpiapIblH TYPJIEPIH 13AECTIpy
OarpIThIHAA XKYpri3al. On DcToHUsI 1A OpTYpIl KblHATAPbIH TYPIEPIH alfbl.

buonOrusIbIK KYThUTy KOA(UILMEHT! jKOHE CBHIHANTHIH a0COJIOTTI aKyMYIISIMsUIAay >KarblHaH
MYKTEp MEH KbIHaJapJblH TYpPJEPIHIH MINIIHIMEH, SNUQUTTI Typiepl epekiue Ke3re Tycexdl.
ChiHanTblH OChl KbIHaHBIH KypambiHaa 100-235 mxkr/kr, kpiHanapaan 145-210 mkr/kr menmiepi
TaOBLIABI. OPTYPJl SKOJOTHUSIBIK JKaFjaia MYKTep MEH KbIHaJaH opTypil abcopOuusiaiiabl.
Mpicansbl, snugur Myk — Poylisia Polyantra OcroHusubIK skarjaiina celHanThiH Meept 50-55
MKI/KT apaibiFbIiHAa OoJica, MOCKBaNbIK >KaFjgaiga, ChIHAOTBIH  Memmepi  85-92  MKr/kr
apanbirpiHia  Oosigpl. CoOHABIKTAaH Oy OCIMAIKTEp CBHIPTKBl OpPTaHbl MOHMTOPUHI  YIIIH
Tan/1anaHblUIa bI.

OCIMAIKTEp/IIH KalblpaKTapblHAa MUHEpaJIbl 3JIEMEHTTEPAIH epiTiHAiciH OypKereHie ete
MKAKChl 9Cep eTce Jie¢ O©CIMIIKTEepAl TaMbIpJIaH ThIC KOPEKTEHIPY YILIIH MHHEpalbl JIEMEHTTEpAl
CyFa eperTim, >kaHObIpJiaTa Ianry eTe THIMIl dcep eTel.

ATmMocdepanblK JlacTaHyJIblH MOHUTOpHUHI yiIiH 1 krQuercus ilex ecCIMIIriHIH >Kalblparbl
aJIBIT KOJIJIaH (aBTOTpaccamaH) 17 M KaIIBIKTBIKTAFbI JKepre NediH 5 M —Te KoWburraH Ramalina
KBIHACHIH 3epTTeyre anbiaFaH. Ochl )KoHE 0acKa MEeTaJuIIapIbIiH TYpl KATHOH TYPIHJIE O6CIMIIIKKE OTe
KAaTThl 9Cep €TKEHIII aHBIKTAAbl. AJI aHMOH TYPIH oJiap eCIMJIKKe dJici3 acep ereni. JKomman apa
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KALIBIKTBHIKIIEH OPHAJIACKaH ©CIMIIKTEpAE KaJMUN, KOPFAChIH KOHIIEHTPALUCHI apacbliHaa OailiaHbIC
O0ap exeHMIri aHbBIKTAIABL. (BIKTUMAIABUIBIFBI 35 %). ABTOTpaccaHbIH >KaHBIHIA OpPHAJIACKaH
Quercus ilex ecCIMIITiHIH JKambIpaFrbl METANAAPAbIH MOJILIEP] OTe KOl €KeHl aHbIKTaIbl. Temip,
ATIOMUHUM, Oapuii, KOpFacblH MeJIIepiHiH | MeTp MAiHreriHe >KakbplHJIaraHJarbl MeJlepi
KOpCeTUIAl. YaKbIT 6CKEH CaillblH MeTalJap/blH KOHIIEHTpAUsUIaHybl KOFapia/ibl, MpIcalibl 36 aiiia
teMip 450 mr/kr, amomuauid 520 Mr/kr, 6apuii 14 Mr/kr, KOpracblH 8 MI/KT KeTTi . 24 aiiia Temip
440 wmr/kr, amomuHuit 450 mr/kr, 6apuit 12 mr/kr, kopracelH 6 Mr/kr kepcerti, 12 aiima Quercus
ilex ecimairinix xambiparsiHan Temip 160 mr/kr, anmromununii 170 mr/kr, 6apuit 6 Mr/Kr, KOprachiH 3
MI/KT )KMHAKTAJIIGI .

6 aiinma Quercus ilex eciMAIriHiH XanblparbiHaa Temip 150 mr/kr, amomunuii 150 mr/kr,
Oapwuii 4 Mr/KT, KOPFachH 1,5 MI/KT )KHHAKTaJIbI.

Kopmaran opTa aHTpOMOTEH/IIK JKYKTEMEJIEPiH 9CEepPIHEH JIaCTaHFaH JKaFaai1a, SKOJOTHSIIBIK
KarJaiablH e3repyiHe ce3IMTal Tipl aF3a TYpiHIH  HeMece OJlapJblH KaybIMJAaCThIFbIHBIH
OMOJIOTHSUTBIK ©3TepICiH, OMOMHIUKANMUIIBIK KOHE OMOTECTTIK OICTEP apKbUIbl aHbIKTaabl. Cy
opTachlHa OMOTECTTEPIH KOMETIMEH 3KOJIOTO-TUTHEHANIBIK 0ara 6epyre 60Jaabl..

BuokaxeTTi MUKpORJIEMEHTTEP/IIH TOTBIPAKTAFbl MOJIIIIEP] HeMece OMoce3IMTal OCIMIIKTePIiH
AJIEMEHTTIK MeJIIepl KONTEreH eNjiep/ie TOIBbIPAKTaFrbl KETKUTIKCI3 OO0JIFaH AJIEMEHTTEP/Il aHbIKTAy
yUIiH KoJyianbutaabl. Jedunut cumnrombr Oenriii Oip Mesmeperi 3aTThl KOCKAH Ke3/1€ YKOFATybl
MYMKIH JKOHE OCIMJIK >KaKChbl ©cCil IIbIFajbl. bipak KOPEKTIK 3aTTarbl AJIEMEHTTEPIH KOCHLIYBI
Oenruri Oip MeXere J>KETKEHJE ©ocCyiHe ocep eTmei, Oenriil Olp MemepAeH KeHiH 3USHBIH-
TOKCHUKAJIBIFBIH KOpceTyl MyMKiH. bys KyObuibicThl 9 cyperTeH kepyimizre Oosajnel. Tombipak —
KYpaMbIHAAFbl OPTYPJII 3JIEMEHTTEPMIH KOCBIHIBUIAPHI ©3apa oJpeKeTTecin OalIaHbICTBUIBIKTA
00JaTbIH KUBIHTHIK. TONBIpaK €pITIHAICIHAE ©CIMAIK KOPEKTEHETIH MUHEPAJIbIK 3JIEMEHTTEP.IIH
Memepi ote a3. OnapapiH 6acklM MeJIIepl TONMBIPAKTHIH KOJUIOUATHI OOKTepIMeH OailmaHbICKaH
(ancopOuusinanbin) Kyiiae Oonansl. Kenreren KopekTik 3aTTap TONBIPAKTa Cy/a €pUTIH MUHEpaIap
HEMECE OpraHUKAJIBIK KOCBIHABUIAP KYHIHAE Ke3aeccai. TombIpakThIH TEK ©31HJIe FaHa ecIpuIreH
OCIMJIIKTEp ©Te Hallap ecin AaMuJibl. bysl Tomblpak epiTIHAICIHIH KOPEKTIK MUHEpANJIbIK 3aTTapra
eT€ Tammbl OONATHIHIABIFBIH Jonenaeiial. Jlemek, ocIMIIK TONBIpaKTarbl OalIaHBICKAH KOHE
epIMENTIH MUHEPAIIBIK 3aTTapbl TMalaanaHyra KaOueTTi 0oJysl KakeT. TombIpakTarbl ©CIMIIK
KOPEKTEHETIH 3aTTap KOp KyiJie — cy/a epireH (TombIpak epiTiHaici), CIMIIKKE OHal CIHETIH, O1paK
T€3 MIAWBLIBINT KETETIH; TOMBIPAK KOJUIOMATAPBIHBIH O€TiHIE OaillaHbICKaH, IaWbUIMANThIH, Olpak
OCIMJIIKKE MOHAAPAbIH aJIMacybl apKblLIbl CIHETIH; ©CcIMIIKTeH OeiiHeTiH nonaapmen (H*) anmacein,
©CIM/IIKKE KUBIHABIKIIEH CIHETIH aHOpraHUKalblK Ty3nap (cyabdarrap, ¢ocdarrap, kapboHaTTap)
KyHinmae 6onaei[2-4].

Kep OGetinje koHE Kep acTBIHIA, TIpl aF3ayiapja, CyAa TapjiarH dJEMEHTTepAlH Medrepi 1-
cyperte kepceruired. XKep OeTiHIe KenTapajiraH 3JeMEHTTep/IH KaTapblHa; OTTErl, CyTeri, KYKIpT,
a3oT xoHe docdop kipeni. Onap opraHUKaIbIK KOCBUIBICTAP IBIH HIeT131 O0JIBITT TaObLIA b,

Cypert 1. ABTOTpacca kaKTa >KMHAKTaJIFaH OCIMIIKTIH JKamblpaFrbIHbIH OOWBIHA XUMHUSUTBIK
AIIEMEHTTTEP/IIH JKUHAKTATYbI
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Cyper 2. OcimaikTig (Quercus ilex) »anblparbIHbIH OONBIH/IA XUMHUSIIBIK 3JIEMEHTTTEPAIH
KUHAKTATYbl

OCIMAIKTEpP/IIH KOpIIaFaH OpTaJarbl ©3repiCKe TOJEPaHTThUIbIFBl 10- cypeTTe cumarTajfaH.
bymkepae kepceTulreH TOJEPaHTTBUIBIK MEXaHM3IMIHEH 0acka, >KOFaprbl CaThIIaFbl OCIMAIKTED
OMOTHUKAJIBIK CTPECC KaFJailbIHIarbl KOPFAaHBILI MEXHU3IMIHE He O0JIbI TaOblIaabl. Mblcanbl KeHoip
eciMIIKTep 0acka akyMyJIALUsIIaUTBIH OCIMJIIKTEpPre KaparaHia MTeJUIaAp bl TaMbIpbIHIA FaHA €MeC
cabarblHa J]a aybICCTBIPA/Ibl, HOTUXKECIH/I€ TAMBIPbIHA 3aKbIM KEeJIMEHII.

OciMIIKTepre KaKETT1 3CCEHITUAIIBI AJIEMEHTTTEP TaOWFaTTa KEH TapajFaH OJap.IbIH KaJIlbl
KepiHiciH 12-cyperTeH kepyMmizre Goisiafpl. Ockl ManiMeTTep OOMBIHIIA 3CCEHIUAN Bl JIEMEHTTTEP
KatapbiHa 0o0p, KOOaibT, MBIC, TEMIp, MapraHel, MOJUOJCH, MBIPBIII KaTajabl, ajl ©T€ KaXKeTTI
JEJIEMEHTTEPre ajllOMUHUM, MBIIbIK, OpoM, XJIOp, XpoM, (TOp MOJ, HATPUM, HUKENIb, PYOUIM,
ceJieH, KpeMHUI, CTpOHIUHN, TUTaH, BaHAAUN KIpei.

25 n»neMeHTTepIIH OcIMIIKTepAiH OoWbiHAarel Meumepi 13- cyperre kepceTuireH. by
ecimaiktep Eypoma enmepinze OWOMHIMKATOp PETIHIE KEHIHEH KOJIJIAHBUIBINT KeJie IKaThIp.
buonnaukanus MakpoMmoJieKyna, JKacylla, ar3a, MNOMyJAlMs, KaybIMIAcThIK JKOHE 3KOXKyie
neHreuinae okypenl. buowmnaukanuss MaMaHIaHFaH >KOHE MaMaHjaHOaraH OoJibIll  OestiHe/l,
MaMaHJaHFaH - TeK Oip FaHa »arjall ocep  eTKEHJE TIpl ar3aHblH »ayanTblK pEaKLUsCHI,
MamanaHOaraH - O0ip emec OipHele Karmaliap ocep €TKEHIErl JKayanThIK peakiusichl. Ce3iMTan
OMOMHIMKATOpIApAbIH JKEKe >KacyllachblHIa, ar3achlHia ((epmeHT OeNCeHIUIriHIH e3repyi,
MUTMEHTTIK KEIIEHIHIH e3repyil) xoHe MOpQoJIOrusAchiHIa (>KanbIpaK TaOaKIIaCHIHBIH ©JIIIeMi MEH
MIIIHIHIH 63TepiCl, KbUIKAH TIPIIUIITiHIH KbICKApybl ) e3repicTep OalKayiabl .

buonnaukamus - Tipi ar3ara OMOJOTHSIIBIK JKYHE apKbUIbl A0MOTHKAIBIK >KOHE OHMOTHUKAIIBIK
(bakropiapplH acepiH OaramalThlH ofic. buonHnukauus neHrelin MpIHanal Oenimaepre Oesyre
Oonagpl:

O OMOXMMMSUIBIK JKOHE (DM3MOJIOTHSUIBIK —peakuusuiap (Tipl ar3a IMIHAET1 9pTYypdl
YPIICTEPIIH ©3repyl )KoHE OeNrull TOKCUKAHTTapJblH MYILIEAE KUHAIYbI);

O aHATOMHUSJIBIK, MOP(OIOTHSIIBIK, OMOPUTMUKAJIBIK JKOHE TYPJIIK PEaKIUsCHI;

O (IOPUCTUKAIBIK KOHE (hayHUCTHKAIBIK ©3repic;

O IEHOTHUKAJIBIK ©3repicTep;

0 OHOreoLEeHOTHUKAIIBIK ©3repicTep;

o JaHqmadThIK e3repicrep;

Jlactaymibl 3aTTapAblH TINTI TOMEHI1 KOHIIEHTPALMICHI dce€p €TKEHJE, TAOUFH OpPTaHbIH
HETaTUBTI ©3TEPICIH TECT-HBICAHA J>KOHE (DUTOTECT apKbUIBI OMOJIOTHSUIIBIK OMICTEp capamTayra
kemekrTeceal. On yuIiH OMOMHAMKATOP TYpJepiHe MbIHAAAW Tajanrtap KOWbLIAAbI:
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® TECT-HbICAHAHBIH TaOWFU OpTajJa TapallyblH JKOHE OWOJOTHMSUIBIK KacHeTTepl MeH
epEeKILETIKTEepIH MIHIACTTI TypAe Ouly KaxerT;

® KO3JereH aiMaKkTbhIH OapJbIK JKEpiHJIEe ar3ajlap-MOHUTOPHI Tapally KaxeT;

e TIpUIUIIK OpTachbiHAa OOJIBII )KaTKaH 3KOJOTUSIIBIK ©3repicTepre Typ-UHIMKaTOpIap canaibl,
op1 HaKThI JKayall KaiTapy KaxerT;

e JlacTaHFaH aliMaKTarbl TECT-HBICAHA OJIII KaJMay KaXeT;

e y3aK Mep3iMIi Oakplaayra (IOpaHbIH KOIDKBUIABIK TYpl MaijgaiaHaibl;

e (uroTecTTepAIH TeHETHUKAChl Oipael 00Ty KaxKeT;

e OMOTECT KAXKETTI KOHE aMKblH HOTHXKE LIBIFApPYy KaXeT;

® eCenTeyAlH KaTeliecy Uama3oHbl, TECTUICYIH KIACCUKAIIBIK KOHE HJTAJOHIBI JIICIMEH
canbicThipranna, 20-30%-man acriay Kaxker.

Ochl  Tayantap OpBIHIAIFAH >Kardaiia, OWOWMHAMKATOPJIAp KOMETIMEH Kellecl Mocenenepal
miemryre 0osabl:

® DHKOJIOTHUSJIBIK KYHMEH1 JiacTal jKaTKaH JacTayIlbl 3aTTap/IblH OPHBIH;

e KOpILIaFraH OpTa e3repiCiHIH KbUIAAM/IBIFbIH aHBIKTAY;

e Tipi TabuWFaT YIIIH, JIacTayllbl 3aTTapblH 3USHIBUIBIFBIH TEK OWOMHAMKATOpIIapMEH
aHbIKTAY;

® DSKOXYHEHIH JamyblH Oarnapiiaiibl;

OcIMAIKTEPIIH OMOMHIAMKALMSUIIBIK JKOHE OMOpeMeTualUsUIbIK KaCUeTTepIH KOPBIThIHbLIAN
Keje, OyJ1 calaHblH ©HEPKICINTIH KapKbIHJIbI 1aMy 3aMaHbIHJAFbl KOPLIAFaH OpTaHbl OMOJIOTHSIIBIK
KOJIMEH KalTa KaJlblHa KeNTIpy icTepl MeH Oakbuiay >KyHeciHiH OoJialarbl A€M TYKbIphIMAAY
apThIK eMec. OFaH KONTETreH eAeperi THIMII MaiialaHbUTBIN KeJle )KaTKaH OHJIPICTIK HOTIKEep
noiiex 0osta amaabl

CoHnpIKTaH qa OyJT )KYMBICTBI FBUIBIMH KaHAJBIK JICTI ecerTeMenMi3. OUTKeH1, Oy oiCTIH
KOeNTereH OacKa ojicTepre CalbICThIPFaHJa apThIKIIBUIBIKTApbl Oap—eciMAIKTEep/l MaiijaniaHblIl
JacTaHFaH JKepyepAl OWOMHIMKaIusIay YIIH KOJJAaHyFa OOJIagpl JKOHE CIIKaHOAl JJIEKTP
SHEPrUsIChIH, peareHTTEeP/l, KypJeil ammnaparypaiapabl KaKeT eTIeni.

An Oyn apTBIKIIBUIBIKTAP, OYJI OICTI KaHIIaMa ece ap3aHJaTThIPHIN, KaHIIama Manaa
kentipeni. MiHe, COHIBIKTaH, OyJ1 o/ICTI Ka3Ipri 5KOHOMUKAJBIK KHUbIH JKaFdaijia eTe THIMIL, oTe
KOJIAMJIBI 9JTIC ICTI ecenTeyre O0aIbl.

Pe3rome

B crates paccmaTpuBaroTcsi OMOMHIUKALlMOHHBIE CBOICTBA pPACTEHHWU  3arpsA3HEHHBIX
TEPPUTOPUAX TSDKEIBIMM MeTaulaMu.bbulo moka3zaHo 4To 3(PQEKTUBHBIM HCHIOJIb30BAHHUE JUIS
OMOMHJMKAlMM MOHOB OT META/UIOB PTYTH M KaJMHs B IOYBE 3arpsi3HEHHOTO y4YacTKa SIBIISIOTCA
Quercus ilex.

Summary

The article discusses the bioindication properties of plants contaminated territories with
heavy metals. It was shown that Quercus ilex is an effective use of ions from metals of mercury and
cadmium in the soil of a contaminated area for bioindication.

90OXK: 517.43.02
IMAPAMETPMEH BEPUITEH TEHJIEYJIEP )KYHECIH HIEITY AJITOPUTMI

CyaranoBa C.®. - IlIpIMKeHT YHUBEPCUTETiHIH MAarHCTPAHTHI,
Foiabivu xketexmici: ¢gus.-mar.rpul.kana. Meneroexosa P.A.

«ITapameTpMeH OepiireH TEHIEYJIEp JKyHecl» TakKbIpbIOBIH OTKEHIe Oenrim Oip MakcaT
Koublmaapl. [lapamerpmen OepuireH TeHaeyaep KYMECIH MbIFapyMeH OailIaHbICThI 13JICHIC apPKbLIBI
KeMOIp epeKIIeNKTepiH alKpIHAAay OKYIIbIFa KOINTETeH Maija KeNTipeal, OHBIH BIHTA- JKIrepiH
aptTeipanbl. On yuiiH op OaylaHblH KaObU1lay €peKIIEeNiriH *oHe KaOUIeTIHIH JEHrediH eCKepreH
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xoeH. [lapamerpmen OepuireH TeHACYJEp KYHECIH MIenry OapbhIChIHIA OKYIIBUIAPIBIH TaHBIMIBIK
OEJICeHIUTITTH apTTHIPYABIH MaHbI3bI 30p. Onap:

opOip ycTa3 e3 MISKIPTIH OHBIH IMCUXOJOTHSICHIH, HET€ KbI3bIFATBIHBIH OUTyl, 3€pTTeyl YIUIIH
aIJBIMEH OJI OKYUIBIHBIH OTOAachbIMEH ThIFbI3 OailflaHbIC »Kacal, aTa- aHajlapblMeH yHemi Oaia
TopOueci kailblHaa miKUuiecin OThIpybl THic. IIIoKipT >KyperiHe >KO0J TamnKbIHbI3 KeJICe OHbIH
0TOACBHIMEH THIFBI3 OalIaHBIC OPHATHIHBIZ!

OakplIaid, cayaJlHaMa XYprizy, T.0. MyHIarbl HET13T1 MakcaT — OKYIIBIHBIH YHACT1 KaF1aiblH
0akplIay apKbUIBI OHBIH aTa- aHACBIMEH KaXeT Ke3iHjae OalaHbIChIN, Oana TopOMEecCiHIeri ©3eKTi
MaceJieH1 O1pirim menryre Ky caty.

OKyILIBIMEH JK€Ke KYMBICTBIH O1p TYp1 — JONTEPMEH KYMBIC.

OKyIbl JONTepiH TEKCepy apKbLIbl OHBIH a3y YArICIH, TYpJsi cbl30anapipbl, KecTenepl,
cxeMmanap/pl Chl3a OUTyre JarabUIapblH, YU JKYMBICBIH OpBIHJAY ICKEpIIIKTepiH Oarayayra 0oJiajbl.
JloniTep OKYIIBI MEH MYFaIIM apachblHIaFbl TIKeJIeH OaiiaHbIC Kypaibl.

MewmuekeTTik OuTiM cTaHgapThl — OyriHri KyHri Herisri Tanam. OHbI JKy3ere acblpy 9poip
yctaznbiH Oactel MiHAeTi. COHIBIKTAH op cabakra OUTIMHIHMIHICTTI JEHTEHIH TaKTaJa Hemece
MJIaKaTTa JIOTHKAJIBIK CO3MIK ChI30a, TIpeK CHUTHaiAapbl periHae Oepy erte Tuimai. Cabaxra
TYCIHIIpUITEH Ke3/iH ©31HJe OKYIIbUIapJblH ca0aKThl Kajllail MEHrepiln »aTKaHbIH, OFaH
OKYIIBUTAP/IBIH KBI3BIFYIIBUIBIFEI Oap Ma €KEHIH TeKcepilm amy KepeK. TaHbIMABIK KaOlLIeTTi
KaJbImTacTpyna KaObuinay OelHEHIH xanmbl Kacuerrepi  Hak ockl KaObuinay Herizinae 6acka ga
MICUXOJIOTHSUIBIK YIEPICTEP/IIH — JKaJ, OMlay, ejecTeTry, ic-opekeT »y3ere acaabl. LIIbIHABIKTHI
ce3iMaiKk OeWHeNeyaiH KaJbITacy MoHE JKYMBIC ICT€yl peTiHAe KaOwpuimay yAepici opTypdi
(GYHKIIMOHAIABIK, OTIEPaLUsIIbIK )KOHE MOTUBALMSIIBIK CUIIATTaMaIapblH KYPAEIl TOFBICYbl OOJIBII
tabbnanpl. «Kabpuigay ce3iM MylienepiHe 3aTTap MEH KyObUIbICTap IbIH TiKeNel acep eTyl Ke3iHer1
OJIAPJIBIH KaCHETTEP1 MEH OOITIKTEpiHIH OipTyTac KepiHic 6epyl Typinae 6omaasny [2].

EcenTin maprs! aypoic Tycingin 0e?

y'Y
EcenTi aHbIK TyciHim, Ecenke nypsbic
cdiikec hopMyJIaHbI cypak Ko 0ia
i3zmectipy
EcenTin EcenTi HeaeHn
woiFapy |~ ECENl L—7| Gacraran xen?

HIbIrapy skocnapbliH icke

bya ecen kaii
achIpy Kaxer

TaKBbIPBINITAH

A 4

By ecen KubIH 0a, daje xeHia me? CeH
HIbIFapa ajacbiy 0a?

Kes kenren ecenti mbirapap ajiblHJa OKYILbI )KOFapbIJIaFbl CXEMaHbl eCKepreH keH [3].

bi3 ce3im wmymenepimMi3aiH KOMETIMEH ajfaH aklaparrap ONTHUKAIBIK acmamnrap, aepoec
KOMIIBIOTEPIIEP, HO3IK 6JIIey KYpalJapbIMEH OJILIICHIN, SKCIEPUMEHTTIK TEKCepyre YIIbIpaiibl,
oJIap/IblH KOMeriMeH alblHFaH OuliM Oenruil Olp Iamaza FaHa Jypbic JEl  €CeNnTeliHEel.
MarematukaiblKk OObeKTUIEpAl KaObuigay 3aHAbUIbIKTapel Oap. KaObuigay NCHXOJIOTHSIIBIK
FBUIBIMHBIH TYO1pJ1i Maceneci 0oJibin Tabbuaas! [12].

bi3 xabbuinaynel Oenruni Oip aF3aHbIH JKYMKE acThl TMHAMUKAChl MEH KYPBUIBIMHBIH ©3T€py
caijapblHaH OObEKTIHIH (OpTaHbIH) TyTacTail OeliHeneHyl )Ky3ere acaThlH OObEKTIMEH (OpTaMeH)
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ar3aHbIH TIKEJIEeH aKMmapaTThIK OPEKETTeCy YAEepici peTiHae KeH MarblHa/la KapacThIPAaThiH 0O0JIaMBbI3.
KaObuinay yuepicinaeri MaHbI3IbI 2JIEMEHT KaObU11ay CyObEKTICI - OKYIIIBI.

CoHpiMeH Oipre KaWTalaHyllbl TXKIpuOe OaillaHbICTapAbIH TYPAKTBUIBIFBIH, OJapAblH
OenriiepiH alKpIHIAN, COHBIH AapKachblHIAa Ce3IMJAEp O KUBIHTBIFBl CaJBICTBIPMaibl TYpAeri
WHBAapUAHTTHI Oelinenepre ue 6onanpl. Kes3nix Oeitimaeymiiik peduiekcrepi xoHe T.0. OaiiaHbICThI
KaObUIIAayABIH DJIEMEHTap MOTOPJBI  aKTUIEPiHIH OOJYBIH aTall eTe OTBIPBIN, OUTLIl MCHXOJOT
H.H.JIanre [14] aifHanagarsl KopllaraH AyHUEAEH OeJiill KOpCeTil, SFHU, epKiH 3ediH ayaapy el
aTajJaThlH KyObUIBICTApFa TajJay jkacajaTblH OOBEKTUIEp/iH ce3IMAIK OelHenepiH 3epTTenl.
H.H.JTanre [14] ymiin epkiHIiK 3€iiH MaKCaTThIK, MaKcaTKa OarbIHBIIITH KaObuiaay. Tek ochlHman
KaObu1/1ay FaHa €19yip HAKTHI )KOHE TOJIBIK OUTIMII Oepe ayiajbl.

[lepuenTuBTi iC-9peKET OHTOTEHE3/IIH AJFALIKbI Ke31HEe KeH KeJIeM/l ChIPTKbI opMa TYpiHJIe
kepiHel. KaObuinay OefiHeciHIH KalbITacy KYPbUIBIMBI MEH poJTi alKbIH OUTIHE OacTaraH OObEKTiH1
KOpreH ke3zeri popmara ue OonFanra JeHiH 1aMmy OapbIChIHIA 01 OipKaTap CaTbUIbl ©3TepICTEP MEH
KbICKapyJiapra yIbIpansl.

belineHiH KanblnTacyblHa OAaFbITTaJFaH OpPEKETTEp/ie aKMaparThl caiiMa-cail ailKpIHIANWTBIH
OeNTUIEpMEH TaHBICY OTepalMsIaphl KOPIHIC Oepei.

[lepuenTuBTIK yAEpICTEpIH OINEpalUsUIBIK MEXaHU3MJEpIHE 3aTTapMEeH »oHE KyObUIbIC-
TapMeH MPaKTUKAJIBIK CYHEHY YJIEpICIHAE KAJBINTACAThIH OJIIEYy, PETTey KoHEe 0acKa Jla opeKeTTep
xkatanel. by yaepiccTepAiH MOTHUBALMSUIBIK YKaFbl OJAPJBIH OaFbITTBUIBIFBIH, CEJICKTHUBTUIIIT MEH
KYLITUTIT1H aHBIKTaiab! [4].

Kabpuimay yaepicTepinid OipTiHIAEN KypleneHy QakTopiapbl OMIAayIblH KaJlbUIaybIII-
abcTpakuusiaylibl KbI3METI MEH Coiljiey KbI3MET1 ©TKeH TaKipubere cyleHeTiH ce3iMIIK OeliHe
KacayblMEH TYCIHIIpUIeal. OpKUIbl TYpPAETl MEPLENTUBTIK YIEpiCTepil 3epTTey TaJlIarbIIIThIK
Kyiere Toyenal KaOwLimaynaelH Oenrini Oip Mognenairine OarmapiaHfad. bipak meprenTuBTIK
YAEpICTIH OacTankpl MOJENI MEH NPUHUUITIK CbhI30ackl OApibIK yaKbITTa Kepy OeliHeci OOJIbIIT
TaObLIa/IbI.

KenTeren aunakt, ICUXOJIOI FalbIMJIApIbIH 3€pTTEYJIEpIHAEC TaHBIMIBIK I1C-dpeKeTTepl
OenceHipe OTBIPBIIT OKBITYIBIH AaPTHIKIIBUIBIKTAphl KepceTuireH.Kabbiaay yuepiciHae xaara
CaKTaJFaH akKmaparrap MeH coJl 0OBeKTiHI KaObuimay yAepiCiHAe ajdblHFaH KaHa BACpIiH e3apa
opekerrtecyi xkypeal. XKaara TipkenreH jkeke TaxipuOe Kadbuiay yAepicli MEH OHBIH HOTHXKeNepiHe
eaoyip acep eTei.

OKy YAepICIH FbUIBIMU YHBIMJIACTBIPY MEH OKBITY TEOPHSCHI YIUIH KaObuijay KejieMl MeH
aKmapar KO3FajJbIChl THMIMIUIINH apTThIpy MaHbI3Abl Oonblll TaObutajel. Erep ge colikec kenemje
aKmapar arblHBIHBIH OarbIThl MEH Tapallybl COllkec KeJieMJle Heri3zeslMereH 0osca, OHJAa OHBIH
Ma3MyHbI OUTIMIe aifHaJIbII OHJAeIMEN/I].

Oky aknapaThIH THIM/II Oepy/IiH KeiOip mapTTapbl MbIHAAM: kaHa MaTepUasIbl XadapiaayablH
MIHJETIH HaKThl aHBIKTay Kepek; (opma MeH OHbl Xxabapiay KypaiJapblH HEri3Ziey Kepek;
aKnaparThlH KeyieMi OOMBIHINIA OHBIH KaObUIIaHY MYMKIHAIIH Oarajiay Ka)KeT; akiapaTTbl OuliMre
allHaJpIpy YIIIH OHBI KaObuIayFa OKYIIBIHBI JUJAKTUKAIBIK JKOHE ICUXOJOTHSUIBIK JailblHIay
KakeT. bynan 0acka MOTHBCI3 akmaparThl Xa0apJiiay OKbITYAa KYTUIETIH ocep/l OepMeiii: OKYyIIIbI
KKETT1 MaTepualpl KaObUIIayFa abiH 00JIMaii Kalmysl MYMKIH [3].

Oky akmapaTblHJa HETI3TiCl - OHBIH Ma3MYHIIBIK, CEMaHTHKAJIBIK aFbl, OKBITY IOHIHIH
MakcaTTapbl MEH MIHACTTepi. OpOip OKY aKmapaThiHIa OHBIH IIBIHAWBI MaFbIHACHI, TAHBIMJIBIK MOHI
TYpabl.

Okyibuiapa MaTeMaTHKaIbIK OMlay akmaparTbl 0acTamKbl TachIMalJAyIIbIHBIH (HOpMabl
KeIipMecl peTiHae emec, Oenriun Oip NMCUXUKAIBIK OeiHenep/l TachIMalIayibl KeHoip Moaenaep
petinne TybiHAaiapl. Ilcuxonorusnarsl «OeliHe» YFbIMbIHA CYHEHE OTBIPHIIT MaTeMaTUKAIbIK OLTIM
OKYIIbl CAHACBIHJIA TYBIHIAUTHIH IICUXUKAIBIK O€iiHE TypiHae KepceTyre 0osianbl. OKbITY yepiciHae
TICUXUKAIBIK 00pa3zaap opTypiai GyHKIUsIIApAbl: KaOBUIAAHYIIBI aKIapaTThl HAKTHUIAYIBI, KYHeney
MEH KOPBITY/IbI, OKY IIoH1 XailJIbl KOPIHICTIH OlpTyTac Kem JAeHIeWIl KYHECIH jKacayibl OpPbIHAAN b
[4].Oxy akmapaTblH aJaMHBIH KaObUITaybIHAAFbl Kepy TallJaybllIbIHBIH OachIMJIBIK OepeTiH
KOPHEKUIIKKE Heri3jienreH OeiHenep opTypil Marepuanjgap >KailblHAAa OKYIIBIHBIH MIKIp1
KaJIBIIITaCyblHA KETKUIIKT1 Ty/1€ TUIM/1 9cep eTelll Jeyre 00Jiabl.
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Pe3rome
Tema wuccrneqoBaHHONM pPaOOTHI SBISETCS AaKTyaJdbHOM KAk JJs IIKOJIBHOM MpOrpammbl
MaTEeMAaTHKH, TaK JUIsl IMIUPOKOTO Kpyra MaTeMaTHuKoB, paboTaromux B chepe oOpa3oBaHMsL.
Summary
The topic of dissertation work is relevant for teachers of schools, as well as for a wide range
of mathematicians.

902K: 513.43. 02

CIIEKTPAJIbJIbI TEOPUSIJIAH KEMBIP MAFJTYMATTAP

JayieroB E.U. — IIIbIMKeHT YHHUBePCUTETiHIH MATHCTPAHTHI
Foiabivu ketexmici: ¢gus.-mar.rpul.kana. Meneroexosa P.A.

ChI3bIKTHIK U depeHanapl onepaTopAblH Kbl TEOPHUICHIHAA ChI3BIKTHIK U depeH-

Ul OIlepaTopJiap L, KEHICTITTH/AET1 CHI3BIKTHIK Tud(epeHnnanapl opHEeKIIeH KoHe KaHmal 1a
00JIMaChIH MIETTIK HIAPThI CHI3BIKTHIK ONEPATOP aPKbLIbl AHBIKTAJIAIbI.

MaremaTukaiblK (U3MKAHBIH KOINTEreH ©3€KT1 €CeNTepiH IIenry OapbIChIHAA ChI3BIKTHIK
muddepeHnranapl onepaTop YIIIH MEHIIIKTI MOHJEri ecem JAen arajaTblH, MEHIIIKTI (e3-e31He
TyHiHzeC emec XarJalblHa — MEHINIKTI JKOHE KOCBHIMINIA albIHFaH) (QyHKUUsIapAaH TYpaTbiH
apHaiibl 0a3uc OoMbIHIIIA alfHBIMAJIBl (PYHKIUSHBI KIKTEyre KaXKeTTUTIK TyblHaaiabI[ 1-3].

MyHall KIKTey KaKeTTUIrl ailHbIManbliapiel Oeily ofici apKbLIbl TYpPaKChI3 €cenTepil
HIENIKEH e maiga 0oJaapl.

Erep muddepenunanapl epHeK IMEH HIETTIK IIapTTap TYHIHAECTIKTIH IIAapTTapblHAa COMKec
KeJICe, OHJIa TUICT1 CBI3BIKTHIK AU(depeHInanibl ONepaTop O3 /IriHeH TYHIHAECETIH e aTaaaibl.

O3-e31He TYHIHJAEC OMNEpaTOpAbIH HEri3ri KacueTl MEHUIIKTI (QYHKUMSUIApBIHBIH KyHecl
KapacTbIPbLIAThIH KEHICTIKTET1 TOJBIK OpPTOHOPMAJaHFaH J>KYHECIH KYpaWThIHIBIFbIHAA OOJIbIIT
TaObLIa/IbI.

Erep nuddepenunanasl epHek Hemece nuddepeHuanpl onepaTopAbl TyAbIPaThIH IIETTIK
mapTrap HeEMece OJapIblH €Keyl Je TYWIHIECTIKTIH IIapTTapblHA COMKEC KelMece, OHJa THICTI
CBI3BIKTHIK MU PepeHranpl onepaTop e3-031He TYHIHAEC eMecC JIeM aTalabl.

O3-e31He TYHIHAEC €Mec oleparopiap apHaibl KacMeTTepre, SFHU ©3-031He TYWIHIEC emec
onepaTopiapAblH KacuerTepine ue 6omnaapl. XKanmnel alTKaHaa, ©3-e31He TYHIHEC eMec orepaTopiap
KapaJaThlH KEHICTIKTEpAe MEHIIIKT1 (DYHKIUIapAbIH TOJBIK eMeC )KYHECIH HeMICHE ajabl HeMece
oJIapjia TINT1 MEHIITIKTI MOHEp1 Oomanabi[4].

CoHnpIKTaH ©3-631He TyHiHAec emec auddepeHiuanapl onepaTopiaapabl 3epTTey apoip Keke
TONTHI 3epTTEyAE IpOIp JKEeKe Karaaija apHaiibl 9AICTEp MEH KOJIap bl KOJAAHYAbI Tajlall eTell.

'unp6epT KeHICTIriHAer1 e3-031He TYHIHJEC eMec olepaTropiaplblH 0acThl epeKIIeTIKTepiHIH
0ip1 MEHIIIKTI >KOHE KOCBhIMIIA ajlblHFAaH (YHKUMSUIAP >KYMECIHIH OpTOTOHAJIbl €MECTIrl OOJIbII
TabbpLIae! [5-6].

Hakrbl omepaTopmeH OailyiaHbICIiaraH >KaJlllbl OPTOTOHAAbI €MeC >Kyilenep YIIIH Kelyeci
aHbIKTaMajap Xyprizuiemi.

~60 ~



L, -JICH aJIbIHFaH {an (x)} KOHE {W”(x)} GyHKIUSTaphIHBIH €K1 JKyHecl [a’b]KCCiHJIiCiHI[e
OMOPTOrOHAJBABI )KYHEH1 KYpacTbIpa/ibl, €erep

I, n=k

b
((Dnv‘r’/k) _([(Dnlrl/k X =0, 0. ntk

by ke3ne {W” (x)} KyHeciH { n (x)} XKy#eciHe OMOPTOrOHANBABI TYWIHIEC e aTailbl.

Erep Oyn xyleHiH (QyHKIUIIAPBIHBIH CIIKAUCHICHI XKYyHener: PyHKIUsIapablH TYHbIKTaIFaH
CBI3BIKTHIK KaOBIFBIHA KipMeEce, OHJIa OYJI J)Kyle MUHUMAJIJIBI JICTI aTajiapl.

KytieniH MUHUMAIIBIFBI OMOPTOTOHAIBBI TYHIHIEC >KYHEHIH KaJdbIlTaCyblH KaMTaMachl3
erel.

{W” (x)}6I/IOpTOFOHaJ'IBILBI TyHiHAEC Xyhe OIPMOH/I aHBIKTAIYhl YIIIH {an (x)} KYHECIHIH
TOJIBIKTBIFBIH €CKEPY KEPEK.

fel, (G YHKIMSCBIHBIH { ”<x)} Kyheci OOMbIHIIA OMOPTOTOHAIBJBI KIKTENYl €N MbIHA
KaTap aTajajbl:

o0

o e

backa karap

o0

o S0

X o . o . .
(G YHKIUSTHBIH {W”( )}mynem OolibIHIIIa OMOPTOTOHANIBI XKIKTENY1 Jien aTtanaabl. Erep ke3

. X . o
KEJIFeH fel, GyHKIUACH YLIIH JKalFbI3 Katap Oap Oosica, oHzaa {§0,,< )} KYHeECIH L, KEHICTIT1HIH
0a3uci gen atay KaObUIIaHFaH.

> c,0,(x)
n=I

f(x) -Ke L, HOPMAChl TYPIH/IE )KUHAKTAJIa/Ibl.
Erep { ”<x)} Kyieci 6a3uc Oosca, oH/a OFaH OMOPTOTrOHANbJIBI TYHIHAEC Kylene, {W” (x)}

. . L .
Kyi#ect 2 -meri 6a3uc GOJIBITT TaOBIIAIBI.
Erep mymenepin op Typii peTTe aybICTBIpFaH Karaaiga OepiireH KeHICTIKTIH 0a3uci 00bIm

L S . o
KayaThlH 00Jica, OHAA 2 KeHICTIriHiH 0a3MCiH mapTCchI3 0a3uC Jen aTanabl.
MBpicanbl, GapibIK TOJIBIK OPTOHOPMaJIaHFaH XKYyHesep mapTchl3 6a3uc 00l TadblIabl.

a <|p <
Erep ke3 kenareH n yuiis a>0, p> O, ” !

JIEpJIiK HOpMaJlaHFaH JeT aTauIbl.

[apTce3 aepiik HopMananran 0a3ucTi Pucc 6asucrepi memn ataiib.

Herizinge, PuccteiH 0a3uctepiniy kimaccukanblKk aHbikTamackl H.K.bapu TapanbsiHan
TOMEH/IETIIIe KYPaCThIPbLIA IbI.

L canmapsl 6oJica, {go” (x)} KyHecin

o) | V
TOJ'IBIK JKOHC MHUHHUMAJIbBI1 gD” KYHUECCIH 6GCCGJ'H>I[1K ACI aTauMbI3,Crep KE3 KCII'CH

. X o - o . ..
fx) el GYHKIMACHL  YIIIH {§0,,< )} Kyheci  OoMbIHIIA  OMOPTOrOHANBABI  IKIKTENYIHIH
K03 duLMEeHTTepIHEH KYpPhUIFaH KaTap dKUHAKTalaThIH 0oJica
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SI(fow, ) <o

n=1

X o . -
MyHpaarbl {W”( )} — OMOpTOTOHANB/ABI TYHIHIEC XKYHeC.

o0
2
> < oo
c w o (GG
Erep "“canmmapel ymiH 7= 0oJica TOJBIK XKOHE MHUHHMAJIbl ‘' " KyHeciH
TrWIbOEPTTIK JIeN aTaiibl.

C

n

c . X o . o . . . .
Onpa " yuiH {¢”< )} Kyieci OOMBIHIIIA OMOPTOTOHANIB/IBI KIKTEY1H Ko3dpuiueHrrepi 6ip
raHa QyHKIUS OOJIBIT TaOBLIAIbI, SFHU

c,=(f, v,), n=1,2,..

Erep TOnbIK XoHE MUHMMAaNIbl XKyie Olp yakpITTa OeccenaiK >KOHE T'HIIbOEPTTIK OOJIbIIT
TalblICca, OHJa MYH/Ial KYyieH1 PuccTeiH 6a3uci nem ataibl.
Hemexk, Puccteig 6a3uci opToHOpMaJaHFaHHBIH 0OajaMachkl OOJIBIT TaObLIA kI, SIFHH PUCCTRIH

Ke3 KeJIreH {q)” <x)} Gasmci yIIiH mIeKTenreH ChI3HIKTBHIK U omepatopsl GONbII, Kyitec {qun (x)}

o) |
opToHOpMaslaHFaH Oa3uc Oosbin Tadbutanel. Erep Pu - KEHICTIKTIH OpTOHOpMaJlaHFaH Oa3uci

6onca, onma U bl Kes KeireH CHI3HIKTBIK MIGKTEITeH ayJapbUIBIMABIK OPHEKTEyde, Oyl iKyiie
Pucctriyg 0a3uci 00JbII TaObLUIAIEL.

backa Gasucrepmen canbIcThipFaHja PuccThik OasucTepiiH apThIKIIBUIBIFLI [lapceBanbik
TYPIIH €K1 )KaKTbl TEHCI3AIKTEpiH1H 00JIybl OOJIBIN CaHAIA Ibl:

w3\, V< <MY (7w, )

bazucrepaiH MaHBI3IBI KaXXETTI KACHET1 OJIAPABIH OIPKAJIBINTHI MUHUMAJIBUIBIFBI OOJIBITT

Tabbnaapl. Erep Gapibik keN YIIIH OpbIH ajlaThlH V> OT¥paKTBICBI Tadbljca, Kapajblll OThIPFaH

Ao (x)} . 5
KEHICTIKTE ‘' " neN sgyiect 61p KaJIBITITHI MUHAMAJIABI 00JIa bl 1T aliTa IbI.

@, (%)

E . X .
Mynpgarer - M # N gemipnepmen GapibIk q)’"( )3neMeHTTep1H1H CBI3BIKTBIK KaObIFbIHBIH
TYMBIKTAIYBI.

distlp, (W) E,)>
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Pe3rome
B nmanHO# paboTe pacCMOTPEHBI HEKOTOPHIE ONPEACICHUS CIEKTPAIBHOW TEOPHH
nuddepeHnnaibHbIX ONepaTopoB.
Summary
Some definitions of spectral theory of differential operators are considered in this paper.

902K: 517.43.02.1

BIPTHIII PETTI AU ®EPEHIUAJILIK TEHJEY YIIIH KOLIWIIH
ECEBI KOUBLTYBI TYPAJIBI

MagiianoB A.A. -lIIbIMKeHT YHHUBePCHUTETiHIH MAaTHCTPAHTHI
Foiabivu ketexmici: ¢gus.-mar.rpul.kana. Meneroexosa P.A.

MpIHa TOMEHIET] €CEMTI:

yx)=fkx), a<x<b b>a (1)

y(a) =y, (2)
Oipinmi perri qmuddepeHnuanapK Tenaeyre Koipurran Komm ece6i meiini, mynmarst f(x)
nereHiMiz  [a, b] KeclHIICIHAE aHBIKTaJFaH Y3ikci3 (QyHKuMs, o3ipiie OaplbIK IIaMaiapibl

HAaKTEI €I CaHalIMBbI3.
JIEMMA 1.Komuaig MpIHa eceOiHIg

y'(x) =0 €)
y(@)=0 4)

HOJIJICH O3Telle MemiMi KOK, MYHJIal MIeHrMal eneyci3 (TpUBUAIbHBIN) IISHIM AeHMi3.
JNOJIEJIAEVYI. Keskenren x € (a, b)HyKkTeci YmIiH XyHYKTECi TaOBLIBII,

(a < x¢ < x), MbIHA TEHJIK,

y(x) —y(a) =y (xo)(x — a) (JTarpamx s popMyliach)

opbIHAANanbl, oyai Oomnca (2.3)-(2.4) TeHuikTep OOMBIHIIA

y(x) —0=0(x—a), nemece y(x) =0

Coubimen, keskenred x € (a, b) ymin  y(x) =0, enni y(x) ¢yukuusceinsly [a, b]
KECIHICIHE Y31KCI3 €KEHIH €CKepCeK , OHa

limy(x) = y(@) =0, limy(x)=y(b)=0
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TeHIIKTepin anambI3. JleMek, ke3kearen x €[a, b] ymin,y(x) = 0 Tewairi opbIHganagsl.
JleMMma monenmeHma.
JIEMMAZ2.Ke3kenreH HaKTHI A IIaMachl YIIiH TOMECHJIET

y'(x)=2Ay(x), a<x<b ®))

y(a) =0 (6)

Komu ecebiniH, HOJIJEH o3relie IIENIiMi KOK.

Honenneyi. Texaeyal TypieHIIpeHik:

y'(x) — Ay(x) = 0, enxi TerueyIiH eKi KaFbIH 1a e **(hyHKIMAChIHA KeOeHTCekK,
y'(x)e ™ — Ay(x)e™™* =0

6onareibIHKEpeMis. Erep z(x) = y(x)e **mecek, onma
Z/(x) =y'(x)e™™ —dy(x)e ™ =0, z(a)=y(a)e =0
Hemexk, z(x)pynkuusce  KommumiH, MbIHaTa,

{z’(x) =0
z(a) =0

eceOininmenrimi. JKorapelma JonenjieHreH jgemma OoibiHma z(x) = 0, omaii  Oosca
0 = y(x)e ™, mynan y(x) = 0.

Enpi skanmel skarmaiiael KapacTelpailblk, seHE Y (x),y(a)xkoHe A miamanapsl Ke3KelIreH
KOMIUIEKC miamaniap OoJsichiH nen, KommmiH MbIHamai

y'(x)=2Ay(x), a<x<b (7
y(a) =y, (8)

eceO1H KapacThIpanbIK.
JIEMMA 3. Keskenren komriuiekc A ymriH, KommwmmiH, MbiHA, eceOiHIH

y'(x)=2y(x), a<x<b 9)

y(a) =0 (10)

HOJIIEH O3r€llle IIENIIMI )KOK.

JOJIEJIAEY Ly (x)DyHKIMACH KalIIbl ajFaHga KOMIUIEKC MOHJAEp KaObULiaybl MyMKIiH

OonranapiKTaH, JlarpamwkaeiH QopmynacelH Koigana anmaiMmbis. Erep (2.9) Tenmeymi [0, x|
apanbirpiHa uHTErpanaan, Heroton-JlelOnui dhopmynacslH KoOJIaHCAK, OHAA

y(x) —y(a) = jxy’(t)dt = ljxy(t)dt, a<x<b

TEHJIrH ajaMbl3, OCHIIAaH
y(x) = 2[; y(®)dt (11)

BeiiepmtpaccTeiH TeopeMachl OoifbiHImIA [a, b]  KeciHIiCiHIE Y3IKCi3 (QYHKIMS OCHI
KeciHal Oo¥bIHAA mmiekTeymi, onait 6osca N > Ocanwl TaOBUIBIN, [a, b] KeciHmici OOWBIHIA

ly()l <N (12)

TeHc3AIri opeiHaanansl. Ouma (2.11) dopmymnanan
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vl = ][ y(@®dt| < 12l [Fly®ldt <[AIN(x — a) (13)
Enni ocet Tencizmikti,(2.11) popmynara amapein Koiicak

yl = 1A N~

(14)

[ywar| < iar [ ywlae <ial [ 1w - e =

Enni (2.14) ¢popmynans(2.11)-re amapein Kolcax

x *|AI2N(t — a)? (x —a)3
y (o)l < m] y(0)ldt < mj = T
a a "

JiereH TeHCI3AIK anaMbi3. Ockl amaniap/ibl KajaFacTelpa OepceK, KE3KeNreH HaTypall N CaHbl
YIIiH,

3(yv—n)3
Iyl < NEE (15)

OPBIHJAIATHIHBIH OaliKaMbI3. bByn  TEHCBIIKTI  Jonenjey  YIIiH , MaTeMaTHKaJIbIK
WHIYKIUS SJICIH KOJJaHANBIK, OChl TEHCI3MIKTI n-1 YIIiH OPBIHIBI NN CaHal, OHBIH N YIIH e
OpBIHAAIATHIHBIH KopceTeik. [IsHbIHIA 2, erep

Mln—l(x _ a)n—l
(n—1)!

ly(x)| <N

6osca, onnma (2.11) dopmynacs! GoitbiHIIA

X x An—l _ n-1
ol =1l [ yolae < o [ ML g
N f NP —a)x ARG — a)
_(n—l)!ja(t_a) U=l |07 il

TOJIETIZICY KEPEr1 OChI TEHJIK eIl

Engi (2.15) teHci3mikte,n — oojern, mekke kemicek Y(x) = OekeHid kepemi3. COHBIMEH,
erep (2.9)-(2.10) ecentin y(x) nmeren memimi 6ap Oosica, oHIa on Henre TeH, skHU y(x) =0,
an OyJ1 QyHKUMSHBIH OCHI €CENTIH IIeNIiMI €KeH1 aijaH aHbIK. Jlemma mgonmenaeH .

JIEMMA 4. Ke3kenren KOMIUIEKC A KoHE Y, mamanapsl ymin KommaiH MbiHA eceOiHiH

y'(x) =2y(x), a<x <b, (16)

y(a) =y, (17)
TeK Olp FaHa miemiMi O00Jybl MYMKIH.

HNOJIEJIIEYI. Erep u(x)xone v(x)dyakmusuiaper (2.16)-(2.17) ecentiH miemiMi 6oJica,
oHma onapablH aMbIpbiMbl Z(x) = u(x) — v(x)QyHKUMACH, Kelleci eCemnTiH:

{z’(x) = Az(x)
z(a) =0

menriMi Oosaael. eHbIiHma, Aa

z'(x) =u'(x) —v'(x) = ulx) — w(x) = Aulx) — v(x)] = 2z(x),
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z(a) = u(a) —v(a) =y, —y, = 0.

Jlemek, sxorapbiaarsl JeMma Ooibiama z(x) = 0, arau u(x) — v(x) = 0, mynan u(d) =

v(x).
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Pe3rome
PaccmoTtpena 3amaua Kommwm ans auddepeHuuanbHOro ypaBHeHUs 1- mopsiaka, MpUBEAEHbI
HECKOJILKO TEOPEM O CYIIECTBOBAHUM HEHYJIEBOTO pelleHus 3aaui Komm Ha TaHHOM TPOMEXKYTKE.
Summary
The Cauchy problem is considered for the differential equation of the 1% order, several
theorms are given about the existence of a non-zero solution of the Cauchy problem at a given
interval.

90OK: 517.43.02.1
KOIIIU ECEBIHIH KOMUBLTYBI TYPAJIBI ) KAJIIBI MOJIMET

MampipxaH O.H.- lllbimkeHT YyHHBep. MarucTpaHThl
Foiabivu ketexmici: ¢gus.-mar.rpul.kana. MeneroexoBa P.A.

QeR? — 061BI CBIHIAFbI

U,+y"U, =0;

(1)
terzeyin (y <0; 0<m<1) GoIFaH Ke3/ericiH KapacThIPaMBbI3.
Komm ece6i:
ImU(x, y) =limU(S,n) = 7(x,)
(x,)—>(x,0) E—xy 1n>8
n—>Xg (2)

O<x, <D @>3)
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imU, =[2(01-28)]" lim@y -&)* (U, ~U,) =v(x,)
(5,7)->(10,0) 3)
0<x,<1)

y

A

X

v

\

cypert 1 Tenkepinren napadomna

Ecen: Bepinren o6mbicra Komm ece6in kanarartanmbipathii Uy ty" Uy =0 TeHueyiHin

HIeNTyiH Ta0y KEpek.
XapakTepucTukaiapbl OOMBIHIIA TEHJIEY MbIHA TYpPre KeJleIl.

p
U,: - U,-U,)]=0
[ ne (g_n)( ¢ 77)] (4)

(2.1.4)-tenneyniy menryi Dinep-lapOy Tenaeyi OoMbIHIIA

2
2(8)-(-&) P z0-py=(-&P _z(-p)

0&0
on 5)
Typre keneni. An (2.1.5) renaeyiHiy memyi Z(P) 00mabl.
O<—ﬂ<l 7
An 2 OOJFaH/IbIKTaH (=h) -HBIH MHTerpamablk Typi Ilyaccon Ttypinne

TOMEHJIET] TYyp/ie >Ka3blIabl:

1
2(-P)=(1-£)+ 28] P + (o —onPa-nPar+

1 _ _
&+ m-oHnr P a-p ey
0 (6)
@ (1) e C2[0,1]
v (1)e C2[0,0]
(t=C+(-OM) (7

AJIMaCTBIPYBIH KaCalMBbI3.
(2.1.4)-nen y'(t)-Hbl Y(t)-HBIH KaHa (YHKUMSICHI JeN TOMEHIETIHI OeJIIeKTeN WHTerpaiaay

APKBLIbI aJlaMbI3:
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1
Z(B)=U(Em)=(n-&) 2P (I)w(t)lﬂ a-»Par=

Y ﬂ)}qﬁ(t)iﬂ a-»Par+pem- 5)}@'(t))ﬁ A-Pa-22)dr
0 0

®)
(2.1.5) TIH COHFBICHIH O6JIIEKTEN UHTETpagacaK
|
Z(B)=U(En) =n-&) 2P (I)w'(t)iﬂ -1 Par=
— 2801+ ﬁ)}qﬁ(mﬂ A= Pa-b_ }(D”(t)),ﬂ a-n*Pa
0 1+ ﬂ 0 ©)

3
D).y (1) eC [0’1], ocbijan  (2.1.5)-1iH wemyi fge ekiHm AuddepeHunsIIIaHaThIH

oreparop.

D(t), y(t)- byaknusnanpeia Komu eceOin nmaiiganansin TadaMbl3, SFHI
E— (2.1.3) OoiipIHIla
t(0) = lim U(&,n)=-28(1+28)D(x) Mﬁ a-nPa

n—,x

Eox (10)
(2.1.7)-nen
Px) =5 L)

2p(1+2) m
Ir'2+2

2 = (2+2p)

(1+5) ['-ramma QyHKUIHSCHI.
A.n b depeHITUsIIIBIK OTIEPaATOP MBIHa Typre KeJeIi:

-2p 28,0
—=[2(1-2

S=0-2p7 P -0 - o)
(2.1.8)-TenneyiHeH TOMEH/IET1 TCH/IIK aJIbIHAIBI:

1
—[1-281" 2P pe-&)1*h (J)cb”(z)ﬂf’ a-1"Par-

_pa-2p0[e0r B -1 Parem-o vl a-1Pa-22)an
0 0
Omneparopnan E—X , mn—Xx meride ercek (2.1.3) OoifbiHIIa

1
v =-120-2p1"2F AP a- P ary (o)
0 (12)
W(X)ZZZV(X)
—[200-2p)%F- 1F(2 2P) _ 2(1 258)] 2ﬁ.r(22;2ﬁ)
r2a-p) r<@1-p) (13)

Ko ece6inin maptbiHaa t(X), v(X)-Tap OOWBIHILA HIEIIEMI3.
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1 X
UG =1 e (=) d2s 502l -0

TeAB-7P @i -Dad- 2,1~ 02 v P a- P a
0 0

(14)
X,y-alHbIMaJbUIaphbl ApKbUIbI IIEHICEK TOMEHET1AeH TEHEY alaMbl3:
Lo B B 3 1 B -B
U(x,y)z;gljr(t)ﬂ, (I-)FdA+ o -jr’(t)ﬂ, (I-2) (2A -1dA +
0 = 0

(-m)(-y) 2

1
+la-2p)172P ;(2y(j)v(t)ﬂ,_ﬂ a-2"Pax

1—m
(t=x+(1+2B)(-y) ™)
CoHEBIMEH,

t(t)e C310.1]
v(t)e C2[0,1]

WO eC0]]  @@)eC3[0,]])

MyH 1ar bl eKEHJIIr1 JoJIEeTIeH 111
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Pe3rome

JlanHast cTaThs MOCBAIIEHA TOCTaHOBKe 3anaun Komm i auddepeHunanbHbiX YpaBHEHUNH U
HCCIIEIOBAHUIO €€ HEHYJIEBbIX PEIICHUN Ha KOHEUHOM MPOMEKYTKE.

Summary

This article is devoted to setting the Cauchy problem for differential equations and explring
its non-zero solutions at the final segment.
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90XK: 517.43.02
OKYUWbI BIVIIMIH TECTUIEY KOJIBIMEH BAFAJIAYIbIH EPEKIIEJIIKTEPI

Oteylek A.A. - LLIbIMKEeHT yHMBepPCUTETIHIiH MAaruCTPAHTBI
Folabivu xketexmici: ¢gus.-mar.rpul.kana. Meneroexosa P.A.

Tect nmerenimiz He? TecT arbLIIIBIH €O31, Ka3akila ayaapMmachkl TEKCepy, CblHay, Oalkay
nerenni Ouaipeni. Tect 19 raceipabiH asrbl MeH 20 Facblp OacbiHAa namu O6acrarad. 20 FacbIpbIH
20 xpUIAApBIH/IA TECT KYHecl

Kenec OmarbIiHBIH MEKTENTEpiHAE KOJIaHbUIa Oactar, KeiHHeH 1936 KbUlbl THIMCI3 el
AJBIHBIT TacTaFaH, Oipak 80 xbpuiIapaan OacTar TeCT KyiHecl KOFaMHBIH 9p CajlaChIHIa KOJITAaHBICKA
Kipe OacTajpl.

1995 xpingan Gactam KOFapFbl OKyFa TYCYHIIEp OUTIM1 OCBI TECT JKYHecl apKbUIbl OaraJIaHbIIL,
CTYJIEHTTEP KaObLIIaHIbI.

Kasipri ke3zie TecT oKyIibl OUTIMIH TEKCEPY, JIIey KYpalibl peTIHAE *KOHE OKYIIbl KaOUIeTiH
aHBIKTayFa apHaJIFaH MaKcaT Ke3/IeUTIH TecTTep Kyiheci OKbITY MPOLECIH/IE KOIIaHbLIY 1A,

Tectig TOpT Typi hopmacs! Oap:

1. AmpIK Te€CT TanceipManapsbl.

2. XKaObIK TecT TarcbIpMaiapsl.

3. CoaiikecTik OenruvielTIH TanchpMa.

4. AKUKATTBI OCNTUICHTIH TanChIpMa.

AMIBIK TECT TarchlpMajapblHAa JaiiblH kayan OepuIMen/il.

OKyILIbI KQXKETT1 &KayanThl Tayblll OEpUIre€H TYXKbIPbIMFa KOCBII jka3a/abl. Erep mikip akukat
0oJica, skayarl qTyphIC, MIKIp JKaJiFaH 0oJica )ayar Kate OOJIFaHbI.

Meicanbl: qoFai, CyHip, TiK, )Ka3bIHKHI .... OYPBIIITAPHI ....(TIK)....... OypsII J1.a.
KaObIK TECT KYHICIKT1 KOJTaHBICTAFbI TECTED.
ColiKecTIK TeCT, MBICAJIbl: MEKTEIl OFaH Kayartap: Tay, Tac, (e3eH), popma.
AKHMKATTBHI OCNTUICHTIH TeCTTep KoOiHece, ak00Ta, KEHTPY TallChIpMallapbIHAa Ke3/1eCe/Il:
TecTke KOMBUIATHIH TAJIANTAp:
1.Ke3 kenren MakcaTTa KOJIIaHBLIATBIH TECT CYPaKTapbIHBIH CaHbl 15-TeH KeM 00JIMaybl THIC.
2.9p Tecte 3-5 xayan 00J1ybl THIC )K9HE OHBIH OIpeyi JypbicC.
3.MyMKiH kayanTap/blH caHbl OapiIbIK CypaKTap YILUiH Oipaei.
4.)KayantapaslH opHanacyblHaa O0enrvii 6ip TopTinTiH 00JIMaybl THIC.
5.Bip nypeic xayamn Oip 6a1 Aen ecenTene/l.

TecT TancelpmManapbl OKyIIbl OUTIMIH TEKCEpY MaKcaThIH/Ia KYPri3iie/l )KoHe TeCT TarchblpMa-
Jappl OKyIIbl OUTIMIH THUSHAKTayra, cabakra OKYIIbl OUTIMIEpIH THIMII TOCUIMEH >XWHAKTayFa
KOMEKTece/1.

MaremMartuka moH1 OOMBIHIIIA TECT )KYMBICTaphl €Ki HEMECE OJIaH Ja Kol HyCKaJlapAaH TYPaJbl.

Onga 3 meMmece 5 ecenm Herisri Oazaiblk OUTIM JCHTeWIHEH, KalFaH TallChIpMaiap OKY
OargapiaMacbiHa cail OKYIIBIHBIH OWjay KaOUIeTIH KEeTULAIPETIH KalIbl KOHE apHaibl ToCUIAEp.i
urepyre, ajirad OUTIMJIEpIH OiJiam, TajFar naiaanaHy/sl Tanam eTeal.

ChIHBIITAFBl TECT )KYMBICTapbIHA 15-20 MUHYT yakbIT Oepuieni.

Oky1ibl OUTIMIH TEKCEpY JKoHe Oaranay >KOJAaphl op TYpJi: ©31H/1K )KYMBICHI, aybI3Ila TEKCEpY, TECT
apKBUIBI TEKCEPY JKOHE T.0.

O3 Toxipubem/ie oKyl OUTIMIH Oaranay/a, TUSTHaKTay/a 9p TYPJIl TECT KYMBICTapblH
Iai1ajaHaMbIH.

TakpIpBINITHIK TECT, KaTAJIAyFa apHajFaH, | Tapayra apHajaFaH TECT, KOPBITBIHABI TECT ,
KBUIJIBIK TECT , ICHreiIen OepuIreH TecT.

Tect Typinae OuniM O6epyie OHBIH MaKCaThIH aHBIKTAay KEPEK, TUICTI MaTepuaiiapabl Tajajay,
TEKCEpUIETIH OUTIM 3JIEMEHTTEPIH aHbIKTay, TECT Oenruii Oip TOPTTIMIEH XKYpri3uiel.
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TecTneH xyMbICTa yIrepiMi *Kakchl OKYIIbLIAp Te3 ’KayaOblH Tayblll OpbIHAN /b, OOJIFaH
OKylIbLIapra 0ipiH-0ipl TEKCEPyAl YChIHAMBIH.

TecT HOTHXXECIH TEKCEpY/Ie OKYIIBLIAPIbIH OTUITCH MaTepHalIIaphl KAHIIAJIBIKTEI MEHT€preHiH,
KaH/Iail KOMEK KepeK ekeHiH Ouryre 6osaael. CabakTapia TECT alry HOTHKECIH/C:

1.OKyIIBIHBIH TEOPUSIIBIK MaTEPHAIIIbI UTEPYJIET] OJKbUIBIKTApbl HEMECE KETICTIKTEp1
aHBIKTAJIA/IbI.

2.0O31H-031 Oaranar, MOHTe KbI3BIFYIIBUIBIFBI, BIHTACHl apPTa/Ibl, JIOTUKACHI TAMHUIbI.

3.O31He JereH CeHiM1 apThIN 13/1eHe 1, 63 OeTIMEeH OUTIM ally »OJIbIH YHpEeHEe 1.

4. TaHbIMIBIK IC-OpEKETI apTHIII, TE3 MIEHTIM KaObUIIayFa JaF IbLIaHa IbI.
[IprrapMalibUIbIKIIEH KYMBIC KaCalThIH OKYIIbUIAP ©3/1€p1 TECT KYPacThIpabl. (TaKbIPBIITHIK
TecTep).
TecT TanceipManapbl OKyIIbUIapFa OUTIMIH MBICBIKTAYFa, TUSHAKTAayFa CENTIrH TUT13Ce, MyFajlimMre
OKYIIbI OUTIMIH Oaranayra KOMEKTEeCel.

TecT apkpuibl Oip cabakTa OYKUIT CBIHBINTHI Oaranayra 00Jaabl.

Yii TanicelpManapblH TEKCEPYAE J€ TECT Kyhecl TUIM/I, op OKYIIbIAAH TEKCEPIeH e YaKbIT KeTe/l, al
TECTIEH TEKCEPreH 1€ ChIHBII OKYILIBUIAPHI TOJIBIK KaMThLIA L.

CoHFbI JKbUIIAPHI KOFaM/IBIK JKOHE QJIEYMETTIK eMip/ie OOJIBII )KaTKaH e3repicTep arapry
CaJIaChIHBIH aJIJIbIHA KONTET€H MIHAETTEP KOWUbIN OThIp. butiM Gepy »kyleciHae aleMaiK IeHreire
KETY YLUIH OYpbIHFBI CTaHAAPTTApAAH Oac TapThlii, MexkTentepae oiripymuiepre ¥.b.T-y xxypriziimn,
OKYIIBIHBIH OUTIM JIeHT el TecT OOMbIHILA OaFaiaHaThIH OOJI/IbI.

Tect OlpiHIIIIEH TapbIH/BI Oananapra >0JI amajel, ekinigeH KazakcTaHHbIH ap
aiiMarbIHAAaFbl MEKTEI OITIpyLIIepAiH OUTIMIEPIH CaTbICTRIPYFa 5KOJ allaIbl )KOHE Op MEKTETl
YKbIMbIHA, MYFATIMIEP/IIH KYMBIChIHA KayalKEepIIUTIKIIEH KapayblHa CENTIrH TUT13€/1.

2004 xsingan 0epi mekren Oitipymiiep ¥.b.T-uHi Tanceipyna. OHTycTik KazakcTan o0bICH
Jla TECT TarChIpyJaH KaKchl HoTHXKenepre xeTin xKyp.¥.b.T.-nen 11IbIMKeHT KeHTIHIH
OKYUIBbLJIAPbIHBIH HOTHKENIEP1 MbIHAHIAM:

2014-46% 2017-25%

2015-26 % 2018-25%

2016-12,5 % 2019-58,8%

Op MeKTeN KYMbICBIHBIH HOTHXKeC1 0Cbl ¥.b.T-y KOpBIThIHABICH OOMBIHIIA 5KbUT COHBIHA IIBIFBIIT
KaTaJlbl.

XKanmns! 611imM OepeTid MekTenTepAiH TyJiekTepiH ¥.b.T. apKbuibl aTTecTanusiay MEKTen
YKBIMBIHA, KEKE ITOH MYFallIMIepIHE YIIKEH KayalKepIIUTIKT1 KYKTeH 1.

OKBITYIBIH KaHa 9MICTEPIH , THIMJII TocUIepiH 13aeyre urepmeneiial. ¥.b.T-y HoTmkenepin
TaJan, oJapablH ceOenTepiH aHbIKTal OTHIPHIT JAUBIHIIBIK KYPri3eMis3.

CoHbIH 031H/I€ KONITETeH KATSIIKTEP KETIM KaTaIbl.

Cebenrepi: OKyIIbUIAPABIH €CENTEPAl UIbIFapa aaMaybl.
HerrapyasiH THIMAL TOCUTIH OUIMEYI.

dopmynaHbl Hallap MEHrepyl.
XKayanrapra gypbic KeHU1 6eameyi T.0.

Oky1bl OUTIMIH TECT apKbLIbl Oarajnay ofiCTepIH OKY YPAICIHAE ajlarbl yaKbITTa OacTaybIll
CBIHBINITaH KOOIPEK KOJAAHBLICA OKYIIBI 63 TaHAAybIHA CEHIMII OOJATHIHBI, OTIM1 JKOFapHhI
00JaTbIHBI JAYCHI3.

Con MmakcarTta 013 OyphIII YFBIMBIH KaJbINTACThIpyFa OainanwsicThl Delfi O6armapiamaceinga
TECT TalChlpMaJlapblH TallChbIpyFa apHaJFaH Oaraapiama Kyp/blIK.

Ocpsl aifTeuTFaHAApAaH, OYPHII YFBIMIAPBIH aKIMapaTTHIK TEXHOJIOTHS HET131HE OKBITY apKbLIbI
OpbIHJANATBbIH MakcaT, OIpIHIIIJEH, OKBITY IPOLECIHAEC OKYIIBIHBIH CAaHAChlHA FHUIBIMU
TEOpUSIApIbIH HETi31H KajlayMeH »JKOoHE OHBIH HEri3ri YFBIMIApbIH KaJIBITACTHIPY; Oacka
FBUIBIMJIAPMEH OaliJIaHbICHI JKOHE OJIapJla ajlaThlH OPHBIH KOPCETY; MaTeMaTUKaJbIK a0CTpaKLUsHbIH
oM0e0anThIFbl MEH CHUIATTAMACBIHBIH KOIICATbUIBIFBIH allly; OKYIIbUIAPABIH JYHUEre FhUIBIMU
KOe3KapacTapblH KAJIBITITACTHIPY OOJIBIN TaObLIA IbI.
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12 KBLJIABIK MEKTEIITE MATEMATHUKA IIOHI BOWMBIHIIIA DJIEKTUBTI
KYPCTAPbI BEUTHJIIK OKbITY EPEKIIEJIKTEPI

BaiinyanoBa/l.A .— AOUY marucrpanrhbl,
MaxkcymoBa 7K.- MATHCTP OKBITYUIBI

beitinaik okpITy ymr OarbeIT IMIEHOEPIHAE: >KapaThbUIBICTAHY-MAaTeMAaTHKAJIBbIK, KOFaMIBIK-
I'yMaHUTaPIIBIK )KOHE TEXHOJIOTUSUIBIK OAFbITTA JKY3€re aChbIpPbLIaIbL.

beiiinaik OarbITBIH MONIMAEreH OuliM Oepy Ma3MyHbl €Kl OaFbITTbl €CKepe aHBIKTaJIIbI.
bipinmrinen OeWiHIIK OKBITYAbl aHbIKTay OoibIHIIA 11-12 CHIHBIN OKYIIBLIAPBIHBIH >KEKEJIEreH
KaOL1eT1 MEH KbI3bIFYIIBUIBIFBIH €CKepy YILIIH OuTiM Oepy Ma3MYHBIHBIH KYpaMbl MEH KYPbUIbIMBI
NearoruKaiblK sKaFaai kacayra OarbITTally Kepek.

Exiamrinen, ym OarsiT menOepinae 6u1iM Oepy Ma3MyHBIH aHBIKTay1a OKYIIBLIAPIBIH 0a3ajIbiK
KaIbl OUTIM Oepy JalbIHABIFBIH asKTay/bl KaMTaMachl3 €TE€TIH MIHAETT] OKY MOHJEPIHIH KeJIeMiH
a3alThIM, 0a3adblK Ma3MYHJIAFbl MOHJAEP YIIIH OKY-OHICTEMENIK KEIICHIEPIIH CaHBIH OHTAaMIaH-
JBIPBUIBIN, pecnyOirKaaa KajibllITaCKaH BapuUaTUBTI OUIIM OepyliH »KoHE T.0. HMHCTUTYLHMO-
HaJu3anusiay ACHreWiH1H MYMKIHJIITT €CKepuIei.

beiiiHaik OKbITY »KYyHMeciHIH YilleCIMIUIrl apanac OKy MoHJIEpiHiH (Kypcrap) eceOiHeH
KaMTaMachl3 €TUIe[l JKOHE OKY MAa3MYHBIHBIH JJIEMEHTTEpIHIH KeJeciied TUNTepiH: 0a3aiblK
Ma3MYHJarbl Kalbl OUTiIM OepeTiH MoHJep (MHBapUAHTThl KOMIIOHEHT), JKajlmbl OuliM OepeTiH
OCHIHIIK TOHIEP JXKOHE TaHjay OOWBIHIIIA MIHIAETTI TOHAEP (BapHaTUBTI KOMIIOHEHT), TaHIAY
OolibIHIIIA KypcTap (OKYILIbl KOMIIOHEHT1) €HI13€/11.

beiiiHaik OKbITY OarbITTapblHA COWKEC OKY YHBbIMBI OEHIHAIK OKBITY OarbITTapblH €37epi
yibIMacTeipaabl. beliHaik OKbITY Ma3MyHbI OCHIHJIIK Ma3MyHAAFbl IIOH/AEP, TaHAayJapbl OONBIHIIA
MIHJIETTI MOHJIEP1 MEKTEN KOMIIOHEHTTIHIH JKOHE KBI3BIFYIIBUIBIKTAPhI OOMBIHIIA KYPCTaphl OKYIIIBI
KOMIIOHEHTTEpI1 Kambl OUTiM OepeTiH oKy Oarmapiamanapbl OOMbIHINIA ICKe acaabl. beriHmik koHe
MIHJETT] MIOHAEP MEH KbI3bIFYHUIBUIBIKTapbl OOMBIHINIA KYpCTapbIHBIH KUCBHIHAACTHIPYJIAphl apKbLIIbl
KEH Kesiem/ie OeIH/IIK OKbITY YHbIMIACThIpyFa 00JIabl.
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beitinaik OKpITy OaFbITBIH KaMTaMachi3 erefl. JKapaTbUIbICTaHy-MaTeMaTHKAIBIK OCHIHIIK
OarbITHl KeJeCiJiel MoHep KYpaMbIMEH: MaTeMaTuka, OnoJiorus, reorpadus, pu3nkKa, MaTeMaTHKa
KaMTaMachl3 eTuIeTiH 0oJaasl. KoFaMIbIK-T'yMaHUTAPIBIK OAFBITTAaFbl OKYIIBUIAP 9/IEOMET, JIEMIIK
KOPKEM MOJCHMET, KOFaMTaHy, MEMJIEKET >KOHE KYKbIK HET13Jiepl, pUuTOpUKaHbl OKuIbl. belinik
OKBITY/IbIH TE€XHOJIOTUSUIBIK OarbIThIHBIH Ma3MYHBI YIIIH KeJleCiell MoHJep KypaMbl aHBIKTAJFaH:
rpaduka xxoHe xobaiay.

XKanmsr OutiM GepeTiH Oa3ablK KoHE OeHIHAIK Ma3MyH/aFbl IOHAEPAIH KYpaMbl MEMJIEKETTIK
YKaJTbIFa MIHAETT1 OUTIM Oepy CTaHIapPTHIHBIH JE€HT€iIH KaMTaMachl3 €Tell.

binim Gepy Ma3MyHBIHBIH MEKTENl KOMIIOHEHTIHE Kipell. MIHAETTI MoHAEP «TOJBIKTBIPY»
KBI3METIH OPBIHAI, «63Te» OaFrbITTaFbl Ma3MYH eceOiHeH OuTiM Oepyai TOJMBIKThIpaabl. OKymbLIap
Oacka OarpITTarbl >Kaimbl OuliM OepeTiH OeWIHIIK MOHJEPIIH TI3IMIHEH €Ki OKY IoHIH TaHaay
MYMKIH/IITIH aJajpl.

bazanbik, OeliHAIK Ma3MyHAaFbl XKoHE TaHAAYJIapbl OOMbIHIIA MIHAETTI KaJibl OuliM OepeTiH
MIOHEP KypaMbl MEMJIEKETTIK YKaIblFa MIHAETT1 OUTiM Oepy CTaHAAPTHIHBIH >KaJIIbl opTa Ou1iM Oepy
IIEHI€HIH KaMTaMachl3 €Te/l.

OKy J>KOCHMapbhIHBIH OKYIIBl KOMIIOHEHTIHIH ece0iHeH ICKe achIpbuIaabl. KbI3BIFYITBUIBIFBI
OOMbIHILIA KypcTapKaimbl OUTiM OepeTiH OEWIHIIK TMOHJEpPiH KOJIIaHOAdbl CUIATBHIH, Oojmaca
OKYIIBIJIAP/IbIH YKEKE KbI3bIFYIIbUIBIFBIH KaHaraTTaHIbIpy OOWbIHIIA TaHIaraH OeliHl IIeHOepiHje
OuriM OGepy Ma3MyHBIH IiCKe achlpylabl KamTamachl3 eTy. KpI3bIFymbUiblFbl OOMBIHIIA KypcTap
Ma3MyHBI KY3IpeTTi OuTiM Oepy YHBIMBIHBIH OEKITUITE€H KOJJIaHBICTaFbl OKY Oaraapiamanapbl MEH
OKY OPHBIHBIH MYMKIHIKTEPIH €CKEpPIreH aBTOPJIbIK OarapiiaMaiapMeH aHbIKTaJIa bl

[Ipesunentimiz H.O.Hazap6aes 6ubuirbl xansikka JKonmaysinga: "butim 6epy pedopmacel —
KazakcranHbpiH 0Oocekere HaKThUIBI KAaOUIETTUIINH KaMTaMachl3 €Tyre MYMKIHAIK OepeTiH aca
MaHBI3/Ibl Kypasigapabiy Oipi. bisre sSKOHOMUKaNIBIK JKOHE KOFaMJIBIK YKaHApy KaKETTUIIKTEpiHe cal
KEJIeTIH OChl 3aMaHFbl OUTIM Oepy yileci Kaxet" — nen atan kepceTTi. [Ipe3uneHT atan kepceTkeH
OCBI 3aMaHFbl OUTIM Oepy *Kyieci — OoJamiak ypraKkThl )KaH-KaKThl KETUIIIPETIH, OdCeKere ToTen
Oepyre KaOLIeTT1 canalibl aaM €Til TopOueselTiH OuTiM Oepy xkyleci ekeHl ce3ci3. bynnai camansl
OutiMm Oepy >KyHeciH Kypy TeK OBIIH eliMi3[le FaHa eMec, JYHHEe JKY3IHIH KON EJIHJEri OpTaK
Macene. JlereHMeH, 1aMbIFaH e/ep ©3/€piHiH 3aMaHFa call OKbITY JKYHelepiH KYphIl Ta YJTipreH
’KOHE OHBI OChI 3aMaHFbl OUTIM Oepy/iH €H O3BIK YJTrici caHalbl. BYTriHr1 KyH1 KenTereH enjid ouIimM
Oepy camacbl OpTaKk MOMBIHJAAIl OTBIpFaH camaybl OuTiM Oepy »Kyilecl — OKYIUBIHBI >KaH-KaKThl
JaMBITyFa apHaJFaH OKBITY jKyieci Ooiblll TaObutajbl. bi3 €3IMI3IH Ted OKbITY KyHeMi3al Kypy
KapCaHbIH/Ia, O9pUHE O3BIK YJTUICPl YiJIeCIM/Il MMaiganana OTHIPHIN, 63 MYAeMi3 O€H MaK-CaThIMbI3Fa
cail KeJIeTiH OKBITY JKYHECIH KYPYbIMbI3 KaXKeT JIen OWIaiiMbIH.

Ocsl 3amanfbl OUTiM Oepy Kyieci OKYIIBIHBIH YHpEeHyIe ©31H-031 0ackapy, e3zapa cenOecim
YHpPEHY oHE 3epTTen YHPEHY ChIH/IbI )KaKTapblH KAMTUTBIHBI O€NTiIl. ChIHBINTHIK OKBITY (hOpMAaCh
3epTTeN YHPEHY/l HEeri3 eTil, ic-opeKeT OaphIChIHAA ©31H-031 OacKapy MeH cendecin yHpeHyal icke
acelpy epekuienirine ue. Jlemek, ocel 3amaHfbl OUTliM Oepy Kylecl OKYIIBIHBIH CamnajblK >KaKTaH
XKeTuTyiHe Oaca Hazap ayaapajibl. AJl canaiblK OKBITYFa CalajiblK OaraiayAblH KOKET eKeH1 ©31HeH-
031 OeJTiIl HOpCe.

OxpITynpl Oaramay — OCHl 3aMaH OKBITYbIH OacKapy/AblH MaHBI3Zbl IIapalapblHbIH Oipi
0omybpIMell Oipre OKbITY KUMBUIBIH OacKapyJblH Ja MaHbI3/Ibl Ma3MyHbI O0JbII TaObLIaJbl dpi OJI
OKBITY pedopmachl MEH canayibl OKbITYIbl JKYy3€re achlpy YILIIH KbI3MeT ereal. FeuibiMu Oackapy
Kyhecl FbUIBIMU OaranaylaH eHIKallaH KOJ y3e anmaiinbl. Enjenie, FbuibIMu Oaranay KyHeciH
KAJIBIIITACTBIPHIIN, Canajbl OKbITYFa bIHFAMIIbI K0JI KapacThlpy KaxkeT. COHJBbIKTaH Oarajay HbICaHACHI
MEH KOpPCETKILI KYHecl apKbUIbl, MEKTENITEPre OKbITY/Ibl OacKapy OarbIThbIH allKbIH KOPCETII, KOFaphbl
MEKTENKEe TYCYl FaHa KO3JIEHTIH OOCEKEH1 camaHbl KaH-KAKThl KOTEPETIH O9CEKere o3repTy Kaxer.
baranay OapeichiHIa aKmapaTka Ha3ap ayJapbll, OKBITYAbl Oackapy KYHWECIH IypbICTall OTBIpY
Kepek. backapyra bIHFailslbl, FBUIBIMM, COHJIal-aK MEKTENKE AYpbIC JKETEKIIUIIK eTeTiH Oaranay
CTaHIapThl OoJMail, camanbl OKBITYIbI Ky3ere acblpy MYMKiH emec. COHIBIKTaH MpPaKTHUKAJIbIK,
Oackapy OapbIChIHIa MEKTENTIH THUIMJI OarbITTayllbl MEXaHU3MIH, IMOPMEHAl TEXEy MEXaHU3MIH
JKOHE FBUIBIMU Oaranay MEXaHU3MIH MYKHST 3€pTTel, caraibl OKbITYIbl COTT1 XKY3€re achlpyra ol
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Hyckay KaxeT. Ocel opaiima 013 OKyAbl OaranmayiblH Ka3ipri Ke3ne AYHUE XKY3iHIH, KOITereH
eJIJIepiH/Ie KOJIJIAaHBUIBII OTBIPFAH CTaHAAPTHI TYpaJibl OU-MIKIPIMI3/l TaJKbIFa YCHIHY bl )KOH KOPIIK.

byrinri kyHi aneMaik Ou1iM Oepyzie OKYIIBIHBIH JKaH-)KAaKThl JaMbIIl ajFa 0acyblH, MYFaJIIMHIH
KoCci0M epeciHiH JKOFapbUIayblH JKOHE OKYJBIKTBIH Y3ZIKCI3 Jamy JKarJalblH OarajayJblH
CTaHJAPTTHI )KYHECIH OPHATHII, KAIMBUIBIK Oarajay HEeT131He )KeKEHIH ajiFa 0acybl MEH KOIl KaKTaH
JaMyJarbl JKachbIpblH KaOUleTiH amryra Oaca Hazap aynapy Aopinteneni. byn mikip OoifbiHIIa
nopTdoJIo, OKY KYHIETIr1, eMTHXaH ChIHAK JKaFJaibl KaTapibl canajblK Oaranay oMiCiH >KaHIaH-
JIBIPBIIL, TYJIFaHbIH KaThICYBIMEH KOIl HET13/]1 Oaranay TI31MIH OpHAThII, OaranayablH aObITTaHIbIPY
peJIi MEH KEMEJICHIIPY POJIIHE MOH OepiTyl KEpeK.

baranaynplH MakcaTbl — OKYILIBIHBIH >KaH-KaKThl JaMyblH ajFa OacTblpy, OUIIMI MeH
medepiiirt JKarblHAa KOJ JKETKI3TeH MKETICTIKTepiHe KeHU1 Oeny, ocipece oJaplblH YHpeHy
OapbIChIHA, 9MICIHE, COHJIAN-aK Ce31M, MO3UIIMS JKOHE KYHIBUIBIK KO3Kapachl KaTapibl JKaKTapbIH-
JMarbpl JaMyblHAa Haszap aynapy, COJ apKbUIbl 3aMaHHBIH JaMy TajlaOblHA cail JeHi cay, OuTiM[i,
KaOLIeTTi, TOPTINTI )KaHA TaJaHTTap/bl TOpOUENEH HIbIFY.

beiiinaik 6u1iM O6epyal eHri3y i 6acThl MaKcaThl - OKbITBUTYLIBIIAPIBIH KOC10M OaFbIT alyblH
KOHE ©3 KOJIbIH TaOyblH KaMTaMachl3 €Ty, OKYIIbUIAPABIH KOCINTIK TaHJAAy[Abl, CaHajlbl TYpAe
JKY3€re achIpysl YIIIH OJapra KaKeTTl pecypcTap/bl KaJIbINTACTbIPY MYMKIHIIUTINIH Oepy [4].

beiiinaik 6utiM Oepyre kelly Ke3iHAe Kellecl MIHIETTEp 1CKE aChIPbLIYbl KaXKeT:

- TYJIEKTEpAIH €HOeK »oHe OUliIM phIHOKTApbhIHA KIpY MPOLECTEpiHE MEKTENTIH Ha3apblH
KYIIEHTY apKbLIbI JKAJIIBI OpTa OUTIM OEepyAIH 9lICyMETTIK-OKOHOMHUKAJIBIK TUIMIUIITIH KaMTaMachi3
cTy,

- OKYIIBUTAPABIH SKEKeJIereH IMoHep/l TaHan ainy OeifiMi OoMbIHIIA Kalmbl opTa OutiM  Oepy
KeJIEMIHJIE TepEHEl OKY MYMKIHIIUIITH KaMTaMachl3 €Ty,

- MeKrtenTeri OuTiM Oepy MpOIECiHIH BApUATHBTUIINH JKOHE JKEKe ajaMfa OarbIT ajyblH
KaMTaMachl3 €Ty, OKYIIbLIap/bIH OUTIM aly OpeKETIHIH bIHTAJIBIK JEHIeHiH apTThIPY;

- OKylLIbLIapra OeHiHIIK OKy IIeHOepiHJeri KypcTapAbl TaHJayFa >KOHE MKeMJl kKeke OuTiM
OarapiaManapblH KypyFa MYMKIHIIK Oepy;

- OUTIM Ma3MYHBIH JXETUIIIpY HET13iHAe OuIiM Oepy MpOLECiH iC Ky31HAe OarbITTayAbl >KOHE
OHBIH OpPEKETTIK KYpaylIbIChIH (3ko0ajiay- 3epTTey ’KOHE KOMMYHUKATUBTIK KaOUIETTEpIl Urepy)
KYIIEUTY/1 ICKe achIpy;

- OKYIIBUIAPABI  QJIEMETTEHIIPY MYMKIHIIUTIKTEPIH KEHEHTY, Kalmbl >KOHE KOciOW OuTiM
Oepy apachlHIaFrbl ca0aKTaCTBIKTBl KamMTaMmachl3 €Ty, MEKTEN TYJIEKTepiH KOciOM >KOoFapbl OUIIM
OargapiaManapblH UTepyre aHaFypibIM THIM/1 JaldbIHAY.

BeliiHaik OKBITYABIH MOJENi: Ke3 KeiareH monaenb (1 cypeT) e3iHiH KypaMmblHa MHBAapUAHTTHI
Kypayiibl — OeHiHaIIbI JaspIIbIKTI KAMTHIBI. bel1Hamapl OKbITY — O1p-0ipiMeH THIFBI3 OalIaHBICTHI
€K1 KypbUIBIMMEH CHIIaTTaJIaJibl: MaTeMaTHKaJAaH Heri3ri kaimsl 6utiM 6epy (I koHuentp, 8-10-mib
CBIHBINITAap) JK9HE DJIEKTUBTI Kypc MoHAepi OoiibiHIIa OefiHanbl naspiblk (10-mbsl ceiabin). bipinmi
KOHIICHTP/IIH OuTiM Oepy OarbITBIHBIH MAaKCcaThl: HET13T1 MEKTENTeri OUTiM alylIbUIapablH ©31H-031
aHBIKTaybIHA YKarjaikacay.

BeliiHik ChIHBIN MyFalIMIEP1 HOTUXKEre OarbITTAIFaH OKY IPOLIECCTEPIH JK9HE OUTIM camachblH
THIMI1 Oackapynapbl kepek. MyFaiiM )oFapbl KociOM KYy3bIPETTl JieHreiae 00ybl, ajl OHBIH OuTiM
Oepy MpOIEeCCIHIETT IC-OpeKeTTepl OKYIIBIAPABIH KBI3BIFYIIBUIBIKTAp MEH OCHIHIUTIKTEPIH TOJIBIK
eckepyl kepek. MyFalliMHIH OKYIIBUIAPJBIH OKY Oaraapbl MEH OoJaliak Kocil TaHAaydarsl pesii Je
©T€ KYH/IbI.

beliiHaik OKyAbl MEKTENTe ICKE achIpyIblH KaKETT1 KarJallapbelHbIH Oipl MyFramiMaepai
KaliTa JaspiaylaH eTKI3y >KOHE jKaHa TUNTI MyFajimjaep Aaspiay Oouibin TaObuiansl. bipHere
cabaKKa MbICaJl KENTIPEHiK:

1-CabaKThIH TAKBIPBIObI:
IMapameTpJii TenaeyJepai meunry
CabakreiH MakcaTel: [lapameTpJii Tenaeyaepai memyai yipery
CabakTbeiH TYypi: Apanac
Cabak OapbIChI
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1. Y1 )KYMBICBIH TEKCEPY

2. 1-mpican. ax=12 u 3x=q wemiyi3.

12

ax =12, x = —,
a 12 °
= (= = 2, a* = 30),
a a 3
SX =@, x = —
3
a=6ua;=-06.

Kayabsl: a = 6, a = — 6.

2 mpicas. bmapametp (x—b+1)2—(x+b—1)2=2x+6 TeHaeyai menriHis:
[emryi.

(x=b+1)*~(x+b-1)*=2x+6,

(x-b+1+x+b—1)(x—b+1—x—b+1)=2x+6,
2x(2-2b)=2x+6, x(1-2b)=3.

1
A1-2b>0,b < ; &b >

3 —-—
B) 1-20

bmapameTtpi 6onranga TeHIeyaiH TYOipi 0-re TeH.

1 1
ab< =m0 > 3

2 ©) 2’ B) 00JIMai b
XKayaOsr:

x |
- +3=93-x.
P

3 MbICall. TEHJICYIH IICTIIHI3.

x 1 l1+a
—+3=5—x.x[—+1]=2.x- =2,

a \ @ a
14+ a
1) a=006oaranaa ¢  epHeriHiH MoHI XKOK.
1+a
= 01 Ja = 19
¢ l2=0

2)@=- 1, 2=0, :
2) TyOipi KOK.

l+a 2a

ZQ,ecmia * -1, a #0,T0x = ;

3) a 1+ a

_ 2a
az0,a%-1,*% 1. 4°

r

Kayaosbi: Erepa =0, a =— 1, Ty0ipi KOK.
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Pe3rome
B nmanHOli paboTe paccMaTpuBarOTCA MPOOJEMBI OOY4YEHHS JJIEKTUBHOMY KypCy IO
Marematuke B 12-meTHuX mkoJsiax. s mpoduibHOrOo OOydeHHUs ydaliuxcsl MPUBEIEH MpPUMEP
OJIHOT'O YpOKa I10 MaTCMAaTHUKEC HAa TEMY «Permrenne YpaBHCHUA C IIapaMETPOM)).
Summary
This paper deals with the problems of teaching an elective course in mathematics in 12- year-
old schools. On math lesson on “ solving the education with parameter” is given for the student
profile.

90K 514.112

OKYIIBLIAPABIH MATEMATHUKAIAH BEATHAJIIBI JIASIPJIBIF BIH
KAJIBIIITACTBIPY TEOPUSACHI

MamupoBa A.H.—AOUY mMarucrpaHrsl,
Folabivu ketexmici: ¢gus.-mar. rpul.kana. Megerdexos M.M.

binim Oepy »xyileciHe KOMBUIATBIH TajanTap OHBIH MYJJE KaHa MapaJurMachlH >Kacayibl
KakeT ereal. OiTkeHi OuriMm Oepy »Kyileci yHeMI Jamy YCTiHIE OOJBIN OThIpFaH KOFAMHBIH
CypaHbICTapblHa TOJIBIK XKayan Oepe anmail oteip. XKanmsl OutiM OepeTiH opTa MEKTENTIH Ou1iM Oepy
Ma3MyHbl OKYIIbUIAp MEH aTa-aHajapJblH CYpPaHbICTApbIH KaHaFaTTaHABIPHIN, KociOu Oarnapnay
KYMBICTAPbIMEH aCTaChIN KeTeTiHAeH 0oiybl Tanan eturyne. Ockl Mocesiere MEMJIEKETTIK JeHrene
YJIKeH MoH Oepilinm OThIp, OUTIM cajlachlH >KyHeni pedopmanay OpbIH ajjabl, OFaH TyOeremnsi
e3repicTep €Hri3y KoJsira anblHAbl. ATan aiitcak, «Kasakcran PecnybOnmukacbinma Ou1iM Oepyni
nameITyaeiH 2005-2010 >xpuimapra apHanFaH MeMIIeKeTTIK OaraapiiaMachlHa» OpTa OUTIMHIH
JKOFapbl caThIChIHAA OEHIHIIK OKBITYIbl €HI13Yy >KOCHapiaHsli, Ky3ere acbipbuiibl. 2006-2007 oxky
KbUIBIHAA emiMi3niH  MektentepiniH 10-11  ceiHBIM  OKymIbUIapbl €Ki OaFrbIT  (KOFaMJIBIK-
I'YMaHUTapPJBIK JKOHE JKapaTbUIbICTAHY-MaTeMAaTHKAJIbIK) OOMBIHIIA OKBITYIBl OCHIHMAIK capayayra
kipicin te kerTi. byn npouecc «Kazakcran PecniyOnukaceinna OutiM 6epyai nameityasig 2011-2020
KbUIapFa apHanFaH MemJleKeTTiK OarJapiaMachlH/ay JKaJIFAchlH TallThl, eiTKeH1 oHna Kazakcran
MEKTenTepiHiH 12 >KpUIABIK OUTIM Oepyre TOJIBIK Kelyl >KocmapiaHeim OThIp. Ockl my0ip:i
e3repicTep MEKTEeNl OKYLIbLIApbIH OCHIH/IK OKBITY oHE ojapra OediHaJIbl JaspilblK >KYMbICTApbIH
KYprizy TajlaOblH ajiFa mblFapyaa. Ajl MeKkTenTep Oy xarjnaira ToablK fasip emec. COHIBIKTaH Ja,
MEKTENTE MaTeMaTHKa KYpPChIH >XOFapbl CHIHBINITAp YIIIH O€WIHIIK OKBITYABI >Xyileney YIIiH
MaHbI3/bl OOJIBIN TAOBUIATBIH 9-CBHIHBIN OKYIIBUIAPBIH O€HiHANbl AAspiblK OarbIThIHAA OKBITYIbI
YHBIMJIaCTBIPY K€3€K KYTTIpPMEHTIH Macele.

MexkTen reoMeTrpusi KypcblH OKbITYJa HEri3ilHEH I€OMETPUSUIBbIK TYpJIEHIIpyJep, KOOpJauHa-
TaJblK, BEKTOJIBIK, KOHCTPYKTHUBTI 9/IiCTEp KOJJaHbUIaJbl. Byn omicTepiH SpKaillChICHIHBIH ©31HJIIK
opHbI xkoHe KaxeTTutikTepi 6ap. ConwH iminae XVI-XVII raceipnapna [1.depma, P.[lexapt xone
0acka FalbIMIApAbIH EHr3ylHEH KeHIH MaTeMaTUKaHbIH KapKbIHIbl JaMyblHa ocCe€p €TKEH
KOOpPJMHATAJIBIK SJIC TIEH BEKTOPJIBIK 9MICTEP/l OKBITYIBIH /1a ©31HMIK MiHaerTepi Oap. Cebebdi on
omicrep anreOpamMeH TbhIFbI3 OaillaHbICTBl. MaTeMaTHKaHBIH BEKTOpJIapFa KaTbhICThl amalijap
OpBIHJIaY, BEKTOPJIApAbI TYPJIECHAIPY, T.0. 9peKeTTep KOPCETUIETIH apHaiibl BEKTOPJIBIK airedpa el
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aTamaTelH cajackl Oap. MareMaTuKaHbIH Ipresi YFbIMJIAPBIHBIH Oipi — BEKTOp >KOHE OHBIH
KAIMbUIAHYbl — TEH30p. MaremaTukaHblH, MEXaHMKaHbIH, TEXHMKAHBIH OpTYpil canajapblHAa
BEKTOP YFBIMBI K€H KOJIJIaHBICKA €HIIl, BEKTOPJIAp TEOPUSCHIHBIH JJaMyblHA ©31H/IK BIKIAJ KacaJbl.
Kommiekc cammap Tteopusceina KateicThl [.Beccenb, X.Apran, K.d.I'aycc enOexrepinae
BEKTOpJIapra apu(MeTUKaIbIK aMalfap KOJJaHy MEH €Kl ejIIeM[l Ka3bIKTHIKTBIH apachblHIaFrbl
OaiiyaHbIC TaralbIH/IAJIFaH.

Ennin OGocekenecTik MYMKIHAINT OHBIH OuliM Oepy »KYyHeCiHIH »arJalbIMEH aHbIKTajla-
THIHJBIKTAH KOHE eNMiMI3NiH OuTiM Oepy jKyheciHae omeMIiK OutiM Oepy KEHICTIriHe eHy yaepici
OpBbIH aJbIIl JKaTKaH TYCTa MEKTENTIH alJibIHJAa Ka3ipri 3aMaHfbl e3repMmelll Karjaaiiapia epKiH
OargapiaHa anaTblH, OUTIM alyblH JKaJFacThIpyFa MYMKIHAIN 0ap, e31HIH OoJiamak KbI3METIHJE
KETICTIKKE KeTe ajaThblH Oacekere KaOUIeTTl )KeKe TyJIFa JalbIHAay MIHJETI TYp.

Maremaruka OeHiHIIK MEKTeNnTepJeri Heri3ri noHAepAiH Oipi OoJyibIn TaObLIAJBI JKOHE OHBI
OEWIH/IK CHIHBINTAP/AbI OKBITY ©31HJIK €peKIIeTiKTepre ne 0oaybl kKepek. OUTKeH1 JUalleKTUKAIbIK
IYHUEHI TYCIHY YIIIH MbIHAYy QJIEMre JEreH OKYLIbLIAp/bIH *KeKe Ko3KapacTapblH KaJIbIITACThIpyAa
MaTeMaTUKaHbIH ajaTblH OpbIH epekiie. Maremaruka MOHIH OKbII YHPEHY apKbUIbl QJIEeMJIIK
KOPIHICTEPAIH MaTEeMaTUKAJIBIK MOJEIbIEPIH KYpPacThIpy, ajFfa KOWBLUIFAH MOCEJICHIH MaTeMaTH-
KaJblK IIEHIUTylHE KaXeT MAaTeMAaTUKAJbIK 3aHIbUIBIKTAp MEH epexelepAiH, YFbIMAAp MeH
nanibIMIapIbIH KOJIJAHBICHI IC KY31H/I€ OpBIH/aTa/Ibl.

MarematukalblK ecenTepal mblFapya 0acTaraH 1CT1 COHbIHA JIEHIH JKETKI3y, ecenrepie Kare
KeTIeyAl Kajarajay, SFHU YKbIITBUIBIK, MaTEeMAaTUKAJIbIK (popMmynanapabl KOJJaHY CayaTThUIbIFbI
KoHE T.0. KeNTereH MaTeMaTHKAJIbIK 1C-OpPEKETTEPACH KOPIHETIH MaTeMaTUKAJIBIK MO/ICHUETTLIIKKE
TopOueney opblH anapbl ce3ci3. COHABIKTAH Ja OKYUIbLIApJbIH MaTeMaThKaaaH (pyHAaMEHTaIbbl
JAsPJIBIFBIH  Ma3MYHJIBIK KaMTaMachl3 €TyAEeH MaTeMaTUKaNbIK OuTiM, OUIIK, OaFrabl TYPIHIE
OepuIeTIH HOTHXKEJEpre >KETKI3I, oOpMEH Kapall Ky3bIPETTUIIKKEe AaMbITy Kepek. Ocbl Macenenepre
KAaTBICTBl Ka3ipri Ke3Jeri mareMarukazaH OeHiHIIK OKbITYy, OeHIHANAbl AASpibIK KYMBICTapbl
Kyprisutyge. Aunaiina OeHIHAIK OKBITYIBIH OAICTEMENIK >KaOAbIKTalybl TOMEH JeHrene, acipece
OCHIHIIK OKBITYIbIH BapUaTHBTI KOMIIOHEHT! OOJBIII TaObUIATHIH 3JEKTUBTIK KypCTap, OJIapJIbIH
o/licTeMeNIK KaMTaMachI3AbIFbl 9J1l KYHre LIENIIMIH Tamnmail oTelp. beliHanapl qaspiblK Kyprizyre
OaFpITaJIFaH MaTEMaTUKAaHBIH AIEKTUBTIK KypCcTaphl 911 KYHI€ JIeH1H KypacThIpbUIMaraH J€CEK apThIK
anuTHalMBbI3.

Heri3ri mexrenTi OITipreH OKYLIBIHBIH aJAbIHAAFbl KypJel TarncblpMaHblH Oipi - OeliHamabl
OKBITYIBI JYpHIC TaHJaln KaHa KoWMal, COHBIMEH Oipre TaHIaraH OCWiHIIK OarbITHIHIAFHI
MaMaH/IbIKKa OKYyFa TYCY MYMKIHZII1 MEH OKYJbl jKy3ere achlpy. COHIBIKTaH OKYIIIBI MEH OHBIH aTa-
aHaJIapbl HEri3ri MEKTEeNTIH 9 ChIHBIOBIHAH COH OUIIM alyJbl KAJIFacThIPYIbIH MYMKIH JKOJIJaphbl,
KOJIAHJIBI OLTIM MEKEMECI, YaKbIT TUIMIUIIT, KbI3BIFYIIBUIBIFBI MEH OOJIalIaKTaFbl OKYBIHBIH OCHIHIHE
ColiKec Keiyl TypaJibl aKnapaTTap *KUHAKTaybl KaXkeT.

OKymbUIapabiH ©31H-631 aHBIKTAYBIH/IA HET13T1 MEKTETI OKYIIBICHIHBIH ©31H aHBIKTayFa BIKITaJ
eTymi OUTIM almy KEHICTITIH KYPYIBIH Kadxcemmi wiapmul OCHIHAIIBI TaWBIHIBIKTB €HTI13y OalbIm
TaObLIa/IbI.

Ocpl MakcarTa OeMiHANAbl JalbIHBIK CHIHBINTAPBl KYPBUIBII, OJI KEPJAE CHIHBIN KETEKII,
MEKTEIl NICUXOJIOTbIHbIH KaThICYbIMEH IIEIIIM KaObU1ay MEXaHU3MIH MEHIepy, MyMKIHIIKTEP MEH
KayanKeplIUTIKT1 OUTy YIIIH MakcaTThl Oaraapibl XKYMbICTap (Cypak-»Kayal, aTa-aHaJlapMeH cyxOar
KYprizy T.0.) )Kyprizuiesi.

e xammbl OUTIM OepeTiH MeKTenTiH 9-1ibl CBhIHBIOBIHAA O0a3UCTIK OKY >KOCHApbIHBIH
BapUaTUBTI KOMIIOHETIHIH caraTTapbl keOeieni,

e OeiliHanbpl JANBIHIABIKTBIH TYCHIHAA OKYILBUIAPABI TEK KaHa aklapaTrTbl MEHrepyre
yiperin KaHa KoiMai, oJ1apMeH >KYMBIC ICTEYJEY IIH TYPJI1 XKOJIJAPbIH OKbITA/IbI.

OKpITY yZAepiCiHE EHTI3UITeH IOHre OarbITTaliFaH TaHJAy KypcTapbl KeJecl Macenenepni
HIemeai:

® OKYIIBIHBIH TaHJIaFaH [IOHIHE KbI3BIFYIIBIIBIFBIH apTTHIPY;

e [lon Ma3MyHbIH Urepy KaOu1eTi MEH JAalbIHABIFbIH apTTHIPY;

e TaHJlay eMTUXaHJIapblHa JalbIHABIKKA JKaFaai xkKacay.
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MekrenTep ©31HIIK AICTYpl OarmapiiaManarbl KypCcTapabl Taljayna TMOHIIK OarbITTap.Ibl
KOJITaHyFa 00JIaJIbl.

[ToHapanelK KypcTap ISCTYpJl OKY MNOHAEpIHAET! IIEeHOepJeH WIbIFyabl ycblHaAbl. Omnap
OKYIIBUTAPJBIH OPTYPJl TOHACPJAEH OUTIMACpIHIH CHHTE31HIH OOJIyblH KaJlaWTBIH jKarjanja
yibIMIacThIpbLIaAbl. MyH1all KycTap/abl Ky3€ere acelpy OapbIChIHIa SPTYPIll YHbIMAAPFa SKCKYPCHS
JKacar, apHaiibl cabakrap eTuIe/ll: aKaJAeMUsIIbIK JICKIIUs, CeMHHapIap, J1abopaTopusuIIbIK cabakrap,
MKOCIIapJIbl 3€pTTEY KbI3METI, MPAKTUKAJBIK cabakrap, OMbIH TEXHOJOTHUsUIaphl koHe T.0. JKammbl
anFaHaa, OoJpkamFa caif, eH aJJIpIMEeH OyJl KypcTap[blH Ma3MYHBI JKOFapbl MEKTENTEep/e KICINTIK
OKBITYFa cail KeJeTIHACH, OKYIIBIHBIH 631H-031 aHBIKTaybIHA KAOUICTTCHIPY.

DJNEeKTUBTIK KYpCThIH OaFJapiaMachbiHa KOMbUIATHIH TajanTapra MbIHAJIAP JKaTabl:

1. beiltinaik >xoHe OeiiHaNIbl OKBITY KOHIEMIMAChIHA colikec Keny. OKyIIbLIapIblH ©31epiHiH
KOKETTUIIKTepl MEH MYMKIHIIKTEpiH OaranayFa >KOHE MKOFapbl ChIHBINITA OCWIHIIK OKBITY/IbI
TaHJ1ayJIapblHA MYMKIH/TIK JKacaiIbl.

2. Okymbutapra apHajFaH >aHambul gopexeci. OKymiblmapra skaHa OUTIMIL, SFHH 0a3ajbiK
Oarmapiiamazia KoK OutimMal Oepesi.

3. barnmapnamanblH noTeHuuangbl. OKyIIbUIApJIbIH TaHBIN OUTyre JAEreH KbI3bIFYIIBUIBIKTAPhIH
apTTHIPATBIH KOHE JKOFapbl CBHIHBINTAFbl OCHIHAIK OKBITYAbIH KYHJIBUIBIKTAPbIH aHBIKTAHThIH
OUTIMIEpMEH KaMTaMachI3 €Te/Il.

4. Ma3MyHHBIH TOJIBIKTBIFBI. barmapnaMa qalibIHIBIKTBIH JKOCHApiiaHFaH MaKcaTblHA JKETy YIIIH
KEpeKT1 OapibIK OUTIMI1 KAMTH/IBL.

5. Ma3myHHbBIH FHUIBIMWIBIFBL. barnapiamara nporpeccuBTi FBUIBIMM OUIIM MEH aJam3aTThIH
MPAKTUKAIBIK TOXKIpUOEC eHr13UIreH.

6. Ma3MyHHbBIH UHBapUAHTTBUIbIFBL. OKyLIbLIAp op TYPil TONKA OeJIiHII, TONTa OKbITHUIATHIH TTOH
OargapiaMacblHa caill eHri3UINeH MaTepuaijapbl KojjaHafbl, OeWiHanabl JalbIHABIK YILIiH
OKYIIIBUTApFa JKaJIbl TariChipMajap COWKECIHINE IPIKTEIIHIN ajJbIHaAbl )KOHE OaFmaapiamMa MOIYJIbIIK
Heri3ie KypacTbIpbLIa/bl.

7. Ma3MyHHBIH OpTakTHIK aopexeci. barmapmamara eHri3uireH OUTIMHIH OPTAKTBHIK JOpEXeci
OKBITY/IbIH MaKcaTbl MEH OKYIIbLIap/IbIH O-6pICIHIH JaMybIMEH COMKeC Keleadl.

8. KypcrtblH mnpaktukara OarbITTanybl. barmapnama OoOHbIHIIA OKBITY OKYIIBUIAPABIH aJfaH
OUTIMJEpIH MpaKTUKaa, TOKIpuOeae yilbIMIacThIpY/a Ky3€ere acblpyblHa MyMKIHAIK Oepei.

9. Oky MarepHualibIHbIH OaiJIaHBICTBUIBIFBI MEH XyHenuniri. barnapiamanarel 6U1IM Ma3MYHBIHBIH
allbUTYbl MBIHAJAN YIriJe, SFHU OapiibIK OKBITHUIATBHIH KaHA TAKbIPbII ©TKEH TAaKBIPBIIIIEH, JKEKE
MKOHE KaJbl OUTiMAep/ 1 OalIaHbICTBIPY aPKbLIbl KYPbLIa/IbI.

10. Oxky MarepuanblHbIH OafrjapiiaMara EHII3UITEH TalCbhlpMaJlapMEeH allbUly TOCUIAEpl MEH
coiikecTiri. OKy MaTepualbIHBIH Ma3MYHBIHBIH alllbUly TOCUIL: TEOPHUSUIBIK HEMECE 3MITUPHUKAJIBIK
oiTaybl KaJIBITITACTHIPY KOHE FBUIBIMU OUTIMHIH JaMybIHBIH OOBEKTHBTI JIEHTEHIC aHBIKTATYbI
MaKcaTbhIHA COMKEC KeJIedl.

11. OxpiTy omictepin Tannay. barnapnamana OKbITy ojicTepl KOHE OHBIH Ma3MyHbl MEH
KOJIIaHbUTYbIH KaMTaMachl3 €TETIH IBPUCTUKAJIBIK ChIHAK OTKI3YTe MYMKIHIIK Oepy.

12. BakputayasiH nopexeci. barnapinamansig 0akpliay Kypri3yre ®KeTKUTIKTUIIT.

13. MyMkiH OoJlaThIH KaHbUIYJNapAbl ce3riuTik. barFgapiama apaliblK JKOHE KOPBITHIHJIBI
HOTHXKENIepre JKeTy JOpexeciH Kypy JkoHe OaraapiamaHbl Ty OapbIChIH/Ia OKY IPOLECIHIH Ke3
KEJITEH COTIHC JKaHBLITYIapAbl aHBIKTayFa MYMKIHIIK Oepe/ti.

14. Pecypcrap/biH LIbIHalbI K@3Kapachl. bariapiaMa MaTepuaibl yaKbITThIH JKETKUTIKTUIITH €CeTKe
ayra OailylaHbICTBI canalibl OUTIM ajly MEH >KOCHapjaHFaH HOTHDKENep/ll alyra, OarqapiaMaHbl ©Ty
OappICbIHAA MYMKIH OOJAThIH >KaHBUTyJIapJbl KOIOFA, €H THUIMAL OKBITY OJICTEpiH MajajlaHyFa
YJECTIpUITeH.

15. Oky KypchIH 3Ky3€re acbIpyla yakbITThl THUIMAL *kymcay. MakcaTka jKeTyle €H KbICKa OOJIbII
TaObLIATBIH OUTIM aiy >KyHeniiiri 6arnapiamaza aHbIKTasuFaH. by sxyleniiik yMbIT OosiFaH Hemece
KOMBUTFAH OUTIM/I1 KalTa >KaHFBIPTYFa YaKbIT KYMcay/ibl KaKET €THEeUTIH, )kaHa OUIIM ally/la ©TKeH
YKOHE eCTEe OHAM CaKTaJaThlH OKYy MaTepualibiHa CYHECHEII.

OKkpITYy MakcarTapbl OKY YVIEpICIHIH MaHbI3/Ibl KOMIIOHEHTI OO0JbIll TaObLIaJbl, OHBIH Kayail
aHBIKTAJybIHAH JKOHE OepulylHEH OKBITY YAepiCiHIH TUIMILIIri OaitnanbicTbl Oosajbl. COHIBIKTAH
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OKBITY MakcaTTapbl MaHBI3bl TUIAKTUKAIBIK MPOOIeManapablH KaTapbiHa KaTajsl. JKanmel OutiM
OepyaiH MakcaTTapbl KOFAMHBIH MEKTEIKE KOSITBIH QJIEYMETTIK TalChIPHICBIHAH TYBIH/IAIl, KOFAMHBIH
QJICYMETTIK-DKOHOMUKAJIBIK JaMyblHA JKOHE OFaH COMKEC KEJIETIH OJEYMETTIK TaIChIPBICTHIH
e3repyiHe OaisIaHBICThI ©3Tepill OTHIPAbI.
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Pe3rome
JlanHasi paboTa IMOCBSIIEHA BOMPOCAM OPTaHW3AIUN M MPOBEACHUS DJICKTHBHBIX KYpPCOB IO
MaTeMaTHKe U MPUBEIEHbl TPeOOBaHUs K IPOBEICHUIO YIITYOJIIEHHBIX KYpCOB.
Summary
This work is devoted to the organization and conduct of elective courses in mathematics and
the requirements for in-depth courses.

90K: 517.43.01
MATEMATHUKAJIA CAH ¥FBIMBIHBIH KAJIBITITACYBI )KAWJIbI JEPEKTEP

KaOunen A.—A9ONY marucrpanrTsl
FouasiMu kerekurici: mouent Megeroexos M. M.

Kapn I'aycc MaremMaTukaHbIH caH cajlajapblH capalika caja KeJil apupMeTHKaHbl MaTeMaTuKa
naTmiackl aen OaranaraH. Ajn apu(MeTUKaHbIH HETI3T1 YFRIMbI — caH. EHjiene, coil caH yFbIMBIHBIH
KaJiai maiiia 00JIybIH ainy, OUTy — FBUIBIMA METOAOJIOTHSUIBIK YIIKEH Ipoliema.

XIX racplpra JA€ifiH MaTeMaTWKa TapuXbl JKOHIHIE KajdaMm TapTyIibl aBTOPJIapbIH KeOici
caHIap MEH CaHJapra aMmajjap KOJIJaHy OpEKETIH Kylainap Hemece KeMmeHrep ¢uiocodrap
IIBIFApFaH JeN TYCIHAIpIN Keyal. OTKeH FachIparbl €H MBIKTHI anreOpamrsiuiapasiy 0ipi Kponekep
«OYTIiH caHIapabl Kyal jkacaabl, KaJiFaH TYHUEHI ajaM »acaasl»,— JereHi ManiM. Ecki anp3papaa
cangapssl 6ipece [Tudarop, 6ipece [IpomeTeit Hemece 6acka Oip maitFaMOap MIBIFAPBINITHI-MBIC I€TEH
TYKBIPBIMIAp KoM YIbipacaabl. bymapabi OapiibIFsl, OpyuHE, FHUTBIMH IITBIHJIBIKKA KETMEUTIH JKallaH
KOPBITBIHIBLITAP.

[eraapiFeiHAa, apuPMETUKAHBIH 631 alpBIKIIa FHUIBIM OOJBINT OIPTIHIAEH KAJIBITITACKAHMEH,
OHBIH 0acTbl YFbIMbl — CaH YFBIMBI ©T€ €pTejie, aJam3aT *ka3y, CbI3yAbl OUIMEreH 3aMaHja naija
OoJFaH.
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Anam OanaceIHBIH €H O1piHII KoJilaHa OUIreéH MaTeMaTHKaIbIK aMalbl caHay Oouiael. TinTi
a3 FaHa caHJpl OUTEeTiH *abalbl TalnagapblH ©31 KOl HOPCEAEH TYPAThIH KUBIHJAP/Ibl CaHayFa
Ne1H opeKeT jkacaraH. byl )kaFbIHaH KaparaH/ia alaM CaHHaH OYpbIH-aK «CaHAyJbl», «TYTEeHICYI1»
ouren aeyre Oonanpl. Kaiita ockl caHay, TYT€HIEY OpEKETTepl HEri3iHJe CaH YFBbIMbI TyaJbl,
OipTiHzmen keHeienl. Exxenri xKazakrap ToOpT TYJIK MajJapblH caHaMail TYT€H/EYl OCBIHBIH HAaKThI
MbIcaiibl. BT ay3bIHIaFbl «TYreHJeMMIH caHamail» JiereH ce3 TIpKecl OChbIHbI aHfapTajbl. Ochl
CHUSIKTBI OJlap Keije Oip Kopa KOWIBIH ©31H jKacklHa Kapail Oeurir, opOip Tesni 0esiek-0esex TycTen
TYyreHaeiTin 6onran. by, opune, eTe epTe Ke3zeri caHay TOPTIOIHEH KallFaH CapKbIHILIAKTap.

Tycren Tyrenzey xac Oananap spekeTiHAe /e yiibipacaasl. MaceneH, 2—3 jkacTarbl xac cobu
OMBIHIIBIKTAPBIHBIH TYTE€J, TYT€Jl eMECTIIH TYCIHE Kapail ajnajabl.

Ocplnail TycTen TyreHaey Ke3iHJe caHayFa TUICTI Hopcesep AKUBIHBIHBIH (UTTep TOOBL, Tylenep
KeJeci Hemece O1p Kopa KO, OMBIHIIBIKTAp T. 0.) epekie 0ip KacueTi peTinae Tanbuiaasl. O KacueT
O1piHIIIIEH, OCHI JKUBIHHBIH OYTIHAITH, TYTACTHIFBIH, EKIHIIIIIEH, COJT HOPCEIEePICH KypayiFaH 0acka
YKUBIHJIAPMEH CaJIBICThIPFaH/Ia a3-KeNTIriH Oulaipe.

Anaiifa, Ke3 MeJIepMEH caHay IMpaKTUKachl ajgaM OalachblHBIH MYKTaXIbIFbIH —aca
KaHaraTTaHJplpa aJMaraH. TycTeln caHay apKbUIbl TYTE€HJENETIH 3aTThbIH KOM-a3/bIFbl, 0apbl-KOFbI
QKbIPaTbUIFAHMEH, CAHMEH KENTIpUIreH 0acka Heriri  Mingerrepal  (moaceneH, «MeH 20 KOsH
oKeNIIM»AeTeHAl OULAlpy CHSKThI) OpbIHAAY MYMKIH Oonmazisl. MyHpaal karfaiina anamaap
cayCakmeH caHayFa yYMTbUIFaH. Toppec OyfasbIHBIH OaThIC >KarajayblH MEKEHICHTIH Kenoip
aBCTPATUSUIIBIK JKabaiibl Tailimanap aJaMHBIH J€HE MyIlIeaepi apKplibl 33-Ke IeHIHT1 CaH bl OpHEKTEN
ananpl exkeH. Erep canamareiH 3arrap 33-TeH achll KeTCe, OJap TasKIIaJlapAbl NaniJanaHabl.
Eprene xoimbuiap TaskTaphlHa OakKaH KOWBIHBIH CaHbIHA Call KeJETIH KepTiKmienep Oenruiey
apKbLIbl KOMBIHBIH €CET-KUCA0bIH ajblll OThIPFaH.

byn kapcannma ma caH TeH MeJIIEpil  KUBIHAAPIBIH OOpiHE OpTaK, TYPaKThl KaCHETIH
KOPCETETIH epeKIlle MAaTeMaTHUKAJIBIK YFBIM OOJIBIN KaIbINITaca KoiMaael. MyH/1a TeK O1p >KUBIHIAFBI
HOpceNep COHmai Meumepai 0acka Oip KUBIHMEH aybICTHIPBUIABI. MbICaNIbl, KOpajgarbl KO
CaHbl MEH TasIKTarbl KEPTIK CaHbl MOJIIIEPIIEC.

CanMeH caHay/JIbIH JaMybIHAA Tarbl Jja O1p HOpce — TEH MeJILIEpl )KUbIHAp, TONTAp IlIIHEH
aiipeikiia OipeyiH caiinan any. MaceineH, Oenruii Oip Tonta O6ec HOpceHiH OapblH OuLIpY YIIIH Oip
KOJI/IBIH CayCaKTapblH KOPCEeTY JKETKUIIKT1 OoFaH. by xkep/ie Ko caycakTapbIHBIH JKMbIHBI €peKIIe
KUBIH TYPIHJE KAapacThIPBUIbIN, OChIFaH TEH MeJlepiaeri 0acka >KUbIHAApP MeJIIIEPIH aHbIKTay
HEri3re ajbIHFaH.

Bip TonThIH caH MeJIIepiH eKIHII1 TONTHIH CaH MOJIIEPIMEH CATBICTHIPHIN, CaHAy MPAaKTUKAChI
CaH YFbIMBIHBIHKAJIBIIITACYBIHIAFbl 0acThl (pakTopiapslH OipiHe aliHanaabl. CaHay opeKeTTepiHIeri
OCbl O€TaNbICTBIH, OaFrbITTBIH OIPTIHIAEH JamMybl HOTHMIKECIHJIE €3apa TEH MOJILEPIIIK KUbIHIAPIbIH
OpTaK, OPHBIKTHI MOJIIEPIIK KacHeTl peTiHjae  OIpTiHJeN HaTypal CcaHJap YFbIMbl KaJbllTaca
Oacrajpl.

Can yrpIMbl Oastly JaMmblIbl, caHaap Liekapachl OipTiHzaen keHeilai. TumiHae Tek Oip MeH ekl
caHzapbl FaHa Oap »xabaiipl Talmamap Ka3ipAiH ©3IHAe ImIiHapa Ke3Aecin Kajiaibl. ONTIHAC
aifteiiran Toppec Oyras3blHbIH Talnamapel 1-71 ypamyH, 2-HI Okas3a, 3-Ti oka3a— ypamnyH, 4-Ti
OKa3a-oKa3a, 5-Tl 0OKa3a-0Kaza-ypamyH,6- Hbl OKa3a OKa3a-0Ka3a JIell CaHaraH, 0JIaH apThIK CaHJap/Ibl
«KeIl», «caH xermecy neinl exeH. OcwhlHOall caHgapAblH Oenrini Oip miekapachl Oasrblia ap
XalbIKTa Ja OosiraH. MelIcansl, 6ipa3 enmepae KeTi caHbl €H YJIKEeH caH OOJIFaHIBIFBIH KOPCETETIH
KOIITETEH CO3 TIPKECTepl Oap: «OKEeT1 OJIIIel, O1p Kecy», «OKETey JKAJIFbI3Ibl KYTIIEC», «COKa aiiaraH
0ipey, KachIK YCTaraH JKeTey», «KeTi cy» T. C. C.

Ocsl cuskThI Ka3ak TutiHzae Ae 40 canpl O1p Ke3ae caHaap meKapachl OOJIFaHBIH CUITATTAWTHIH
ce3zep ken kesnecenl, «40 miten», «40 yazip», «30 kyH oibiH, 40 KyH Tob», «KpBIpBIK KYpak,
KBIPBIK Kamay», «40 Kbl KBIPFBIH 00JICa /1a, a)kasabl eJeai» T. 0.

Koramaplk eHIIpICTIH ©pKeHJeyl, OHIIPUIreH ©HIMHIH MOJalobl, Talmanap, KaybIMIap
apachIH/Iarbl CasCU-IIapyallbUIbIK KAphIM-KaTbIHACTAPAbIH YJIFAIObl CAHHBIH, OFaH 3p TYpJIl aMasjap
KOJITAaHY/IBIH JaMyblHa ocep eTTi. CaHgapabIH JKOFaphl mieKapachl OIpTiHACT KeHele Kein, HaTypal
caHzap Katapbl Ty3u1ai. bepTiH kene HaTypan caHmap/IbIH OpKAMCBHICHIH Oenriii Oip JKyleMeH aTay,
TaHOanay KyH TopTiOiHe KoWbUIIbl. MiHe, OChIIail TypJilie caHay >KyHheci Hemece HeMIipiey

~80 ~



KanbinTacTel. CaHay )KyHelepiHiH IIIHAeT1 TApUXbI KaFbIHAH €H AJFAIIKBICHI KOHE €H KaparmanbIMbl
— ekurik xyie. Ka3ip jxamnmail KoJIaHbUIBIN KYPIeH CaHayblH MO3ULMSUIBIK OHJBIK JKYHecCl, SFHU
on mudp 0, 1, 2, 3,4, 5, 6, 7, 8, 9, apKbUIbl KE3-KEIT€H CaHJIBIK OPHEK >XKyieci 0i3re KeHe YH1
KYPTBIHAH MUpac OOJIbIN KAJFaH.

CaH yFpIMBIHBIH KaJIBIITaCYbIMEH KaTap CaHJapra TOPT aMaj KOJAAaHY 9PEKET1 TYBIN >KETUIIL.
Can yFBIMBI €HJIT1 XKepae OemmieKk caH TypiHae Aambiabl. bemmiekTep OyTiH OH caHAap CHUSKTHI
KYHJEJIKT1 TYPMbIC KQXKETTUIIIHEH IIbIKKaH. Typiilie y3bIHbIK, ayJaH, KejeM, yaKbITTarbl 0acka
COHJIall I1aMasap/pl eJiey 6apbhIChIHAA OJap €CenTey MPAaKTUKAChIHAA KOJIaHbIC TAIlThI.

Kopsita kenrenne, apudmMervkanblH OacTanKkbl Ja HETI3r1 YFBIMAApPhl MEH 9JICTEpl TiKelen
eMip TaJlaOblHaH TYbIH/IAFaH.

Tepic cangap, uppaluoHall caHIap, KOMIUIEKC >KOHE TMIEPKOMIUIEK CaHAap YFbIMJIapbIHBIH
IIBIFYBl CaH YFBIMBIHBIH JIaMYBIHBIH 3aHIbl OJKaJIFachl IcmeTTi. Auaiima Oyn  caHgapabl
MaTeMAaTHKaHbIH 1Kl JaMy TanxaObl TYFBI3JbI, ajl OJapJblH aKbUIFa KOHBIMIIBUIBIFBI IC KY31HIE
CBIHAJIBIN alKbIH/AJIIbI.

I'eoMeTpusi FBUIBIMBIHBIH HETI3I1 YFbIMBI OOJIBIN CaHaJdaThlH (urypanap YFbIMAAapbIHbIH
KAJIBIIITACyhl Jja apu(pMeTrKa Heri3/1epiHiH MbIFY TOPKiHIHE yKcac. ['eoMeTpus rpekiie «reon— xep
KOHE «METPEUH»— OJIIey JereH €Ki co3/leH KypanraH. OChl ataydblH ©31HEH-aK T'€OMETPHUSHBIH
UIBIFY TEr1 O1pJIeH aHFapbLIa/bl.

I'eomerpust na apudmeruka CHUSKTHI agamMaapiAblH TaOWFATIEH Y3IIKCI3 KapbIM-KaTbIHACHI
HOTHXKeciHJle naiina OonraH. by Oakpuiay caHalibl TYpAE JKYpPMEreH KoHE eTey3aKKa CO3bUIFaH.
Tapuxka AeiHT1 aFalIKbl «r€OMETpIIep» 013 CHSKTHI 3aTThIH 0acka KaCHETTEepPIHEH >KacaHABITYpIIe
OeJin albIHFaH JIePEKCi3 YFbIMAapabl Kapacteipmarad. Onapaa reOMeTPHUsUIBIK ~ YFBIM  JKOHE  COJI
YFBIMFAcOlKeC KeJeTIH TaOMFaT Hopcecli, OObEKTICI bUIFM KocapiaHa ajblHabl. MbIcallbl, €XKerl
ajaMJap YILIIH HYKTEJIepeTe albICTarbl JKYJIJIbI3Iap HEMECE eTe Killll TyHipuIikrep;an Ty3yjiaep —
KapBIK COyJIeCl HEMece TapThUIFaH JKIIm Hemece 0acka Oip Ty3y CHIIaTTac Hopcenep, Ka3bIKTHIKTap
- KOJIH aWlJIbIHBI, TaKbIp Kep, TaKTaHbIH OeTi TarpiOacka OoJbim ecenrenedi. TinTi OepTiHae
KaObUIaHFaHIMIUHID (AeHrenekTey), Tpamemnus (ycren), cdepa (HO0M) CHSKTBI T€OMETPUSIIBIK
aTaynap TiKeJlel MpaKTUKaJlaH, adylOypbIll, TOPTOYPHII, JOHIeeK, CUMMETPUS YFbIMAAPBIHBIH Ja
TaOUFATTHIH ©31HEH AJILIHFAHBI JIAyChI3.

Can KwiIbl eilley KaKETTIMHEH Y3bIHJBIK, ayJaH, KeJeM CHSIKThl I€OMETPUSIIbIK IaMajap
XKOHIHJErl YFbIMIAap KajblTacThl. Anampaap Oipre-Oipre Keilip KapamailbiM T€OMETPUSIIBIK
3aHJIBUIBIKTApbl alIaTbIHAAW Jopexere kerepunal. JKep >KbIpTyIIbl JUKaH YpHaKTaH-ypHakka
KOIIKEH TOKIpHOe KUBIHThIFbIHAH OOJIIHI'€H XKEepJIiH a3/bl-KeNTirl KaHaal 1maManapra O0aiaaHbICTh
eKeHIH maiieiMaayra TuicTi 0omapl. KUCBIK jkKONFa KaparaHaa Ty3y JKOJJIBIH, TOTE €KEeHIH aHFapy
KHUbIHFa Tycnece kepek. Ochliaii-1a anraiiksl FeOMETPHUIBIK «TeopeMarnapy» IyHuere kel bipak
Oymapibl CIIKIM JoNeNIeMell, ISJeNIeyAl KEpeK Te eTHel, OMTKEeH1 Oyl «TeopeMaliapAbIHy»
acTapblH/1a KYH CaliblH TYPMBICTA CaH PET ChIHAJIBIM, UTY0d KENTIPMENTIH IIBIHABIK KATThI.

VYakpITThI euiey, TyH/Ae OarbITThl  Oardapiay Topi3/l OpeKeTTep acnaH HIbIpaKTapbIHBIH
KO3FAJIBICBIH  KYHeIl Typ/e Oakplaanm OTHIPYAbl KOKET eTTi. bysr opekeT OypwImTapisl eImey/IiH,
acmaH cQepacblHla OpbIH ajaTblH CaHABIK KaTblHACTap/bl, (urypanapabl 3epTTen OUTyIiH
Oactamacsl eJll. DHIeIbCTIH co3IMeH aWTKaHaa «bapibik 6acka FRUIBIMIAP CHUSKTHI MaTeMaTHUKa [a
aZlaMJIap/IblH MPaKTUKAJIbIK MYKTaX/IbIKTapbIHAH, Ep yJacKeJlepiHIH ayAaHbl MEH bIIAbICTap.IbIH
CUBIM/IBUIBIFBIH OJIILIEY IEH, YaKbITThl €CENTEYACH )KOHE MEXaHUKaJaH IIbIKTeDY. «CaH xkoHe purypa
YFBIMJIAPBI,— JICTl JKa3abl DHreiabC ©31HIH «AHTU-IopuHT» aTThl (UIOCOMUSIBIK eHOET1HIe,—
Oacka emkaiJjaH eMec, TeK HIBIHJBIK JYHHE/IEH allblHFaH. AJlaMJap/blH caHayra YHpEHIeH, SFHU
aJIFalIKpl apupMEeTHKAIBIK €CENTl IIbIFapyFa YUPEHT€H OH caycaFblH HE JIECEHI3 O JIeHI3, TeK aUTeyip
0JI aKbUI-OMJIBIH €pKIH HIbIFapMallbUIbIK keMici emec. CaHay YIIIH CaHalyFa THICTI HopcelepaiH
0oJybl FaHa eMec, COHbIMEH Oipre Oy Hopcenepre Ke3 >kiOepreHue, ojapIblH CaHbIHAH Oacka
KacCHETTEepIHE allaHaMalThIH KaOUIeT Te 0OJIybl KepeK; ai oJ KaOuieT TokipuOere CyleHTeH y3aK
TapUXU JAMYIbIH HOTHXKECD».

MareMaTukaHblH OacTanmkbl MariyMaTTaphl a3/bI-KOITI OApJIBIK XaJdbIKTa OOJIIBI JIEN alTyra
0omaapl.
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Maocenen, keHe TYPKi XalbIKTapblHaa (OyFaH Kazakrap Aa Kipeai) O13/1H-3aMaHbIMBI3IbIH
0ac Ke3lHJE KeMel caHay »Kyilecl OOJFaHbIH KepceTeTiH jka30a eckepTkimTep Oap (MbIcaibl,
Kynrerin eckeprkiminmeri xazbanap). Mynaa A, KyH >xoHe Oacka acmaH IIBIpaKTapbIHBIH aThl
ataneir, 100 mbiHFAa  fedin can kentiputemi. KaszakTeiH &KymMOaK ecenTepiHie KOITereH TepeH
MaTeMAaTHKaJIBIK acTapiiap >katelp. MaceneH, Oip cayiblFbIM OH JKbUIAA KaHIIa 06ac Koil 0oiambl
JIETeH €Cell T€OMETPUSUIBIK mporpeccusira kememt (1 + 2 + 22423420 + L+ 29). An «TorbI13
KyMaJiaky OMBIHBI TYHBII TYPFaH MaTeMaTHKAJIBIK Tajayjap eKeHl1 alKpIHanbIn oThIp. OHBIH HET131
— KOMOMHATOpUKAJIBIK ecenreyiepe xatoip [1], [2].

1.2 0,1,2,3,4,5,6,7, 8, 9 mudpraapblHbIH MIBIFYy TAPUXHI:

XKanmsl, canaplK TaHOAIAPAbIH WIBIFYBI O OacTarbl MUCTHKAJIBIK CaHaFra HEri3/eireH OuliMHEH
Oactray amaapl Aeyre Heri3 Oap. MyHBIH acTapblHIa €XKENIri TYPIKTIK aObI3ABIK UIIMHIH ClIeMi
XKaTblp. Ocipece, HUGPAbIH LIBIFYbIHAA €XKEN'l UMaHJIbIK CEHIMI® HET13/IereH «JaHAJIbIK CaHaMaK»
Oap JereH TYHCIK caHambI3a camcan Typ.

O Oacrarbl a0bBAap Kypaedl 330TEPHUSUIBIK-UMAHIBIK UIIM MEH WACOJOTUSIHBI CaHaMaK
apKBUIBI alaM3aT CaHachblHA CIHIPYAIH KapamaibIM KOJbIH 13aectipred. O yIniH uaes MeH TaHOaHbI
OipikTipy mmebep KoimaHbicka TyckeH. bipak, o Oacrarel mudp caHHBIH TaHOACHI PETIHIE €MeEC,
MMaM/JbIK UTIMHIH TaHOAchl TYpIHJAE TybIHIAN Oapbln, 0 TaHOanap Harbl3 LHU(pFa MparMaTuKabIK
CaHaHbIH KaJIbIITACybl K€31H/e allHAJFaH e NabIMAay/abl )K6H caHaMBbI3.

Kazipri nudpapiH mbiry KyOBUIBICHIH 3€pAeiiey OapbIChIHAA OHBIH CaHJIBIK MOHI MEH TaHOAJBIK
OeliHeCIH TajAay apKbUIbl TYPKUIIK TYHHETAaHBIMHBIH TaOUFaTbIHAMKbpIHIAyFa 90aeH Oonanel. Oun
YIIIH TYPKUIIK caH aTayjapbl MeH UupiapAblH TYbIHAAybIHBIH apachlH/a THIFbI3 OailiaHbic Oap
eKeHJIIriHe Hazap ayaapraH Makyl. CaHnblK TaHOanmap nudpra alHaaIMald TYPHIT, CaHAMaK apKbLIbI
CaHJIbl «TYTbI3raH» UMaH/IbIK-MUCTUKAJIBIK YFBIM/IbI CaHala OEKITY Kypasbl OOJFaHFa YKCAHIbI.

MMaiinananbliran dneduerTep Tisimi.
AbenoBa M «MaremaTuka tapuxs» LlsiMkent, 2005
WuTepner xeunici, goole kz, Ludprapapiy mbFy Tapuxbl
bonn Jlxxonnu O«bopi ae cannap Typansn» (ayn XKopabekor K) Anmatsi, 2006
Paxeimbex /I, Beticekos K, lllapuno T «MaremaTtukansl oKbITy oficTemeci» llIsimkent, 2006
5. Kazbae ©.K, XK. KaiigacoB «MartemaTHKaHbl OKBITY TEOPHUSACHI MEH djicTeMeci OONbIHINIA
npakTukym» Anmatsl, 2003
6. beiicexos XK, XKanrteni X, [llapunoB T «Maremarukay [lIsimkent, 2001
7. OpazbaeB b.M «Canpnap teopusicel» Anmatsi, 19707.
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Pe3rome
B nannoil crathe paccMmarpuBaeTcs UCTOpHsl Bo3HMKHOBeHUs 1udp ot 0 no 9. Ilpusenenst
pa3MYHbIC BAPUAHTHI BOSHUKHOBEHHS YHCEN U3 Pa3HBIX HCTOYHHUKOB.
Summary
This article discusses the history of numbers 0 though 9. Different variants of occurrence of
numbers from different sources are given.
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OKYUWBUJIAPABIH MATEMATUKAJAH 3EPTTEYIILIIK KABIVIETIH
JAMBITY ABIH MYMKIHAIKTEPI MEH KOJIIAPbI

Kongisia M. H., Caiinakapumosa LII./I. - AOUY marucrpanrrapsi,
Foiabivu xketexmici: MakcymoBa 7K.- MarucTp oKbITylIbl.

Toyencizaik anraHHaH Oepri skepjae eniMmizaeri OutiM 6epy TYKbIpbIMIaMachiH xkacay, «bitim
Typaibl» 3aH KaObuinay, KyieHl pedopmanay CHUSKTBI aca MaHBI3JIbI IC-TIapaiapra OalaHbICTHI
FBUIBIMHM  I3JICHICTEpPre HETI3ACNTeH ayKbIMIbI JKYMBICTAp JKY3ere achippuiyaa. llemaroruka
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FBUIBIMBIHBIH COHFBl TaObICTapblHa CyHEeHreH jkaHa OybIH OKYJBIKTapbl MEH OKY-9JICTEMENIK
KEIIEHHIH KOHIIEMIUSCHI )Kacanajpl. biiM Oepyi KoFaMHbBIH 9JIeyMETTIK—IKOHOMUKAIIBIK KYpPbLIbI-
MbIHaH, MOJIEHU KYHJIBUIBIKTapbIHAH, YJITTBIK JOCTYpP, PYXaHM HeEri3JieH Oelse-xapa Kapayra
O6onMaiinel. JKac yprmakThl XaJIKbIMBI3[IBIH pyXaHH OalJIbIFBIMEH JKOHE jKaHa 3amMaH TanaOblHa cail
OUTIMMEH KapyJaHIbIPHINT KaHa KoWMal, oJlapablH OOWBIHIA JKaHA CalaliblK OeNriiepl JapbITyaa
Ka3ipri KYH1 Ky3bIPETTUIIK MOCeJIeCiHE €PEeKIIe JIeH KoLy 1a.

Ky3bIpeTTunik (KOMIIETEHTTIK) anFaH OuliM MeH OUTIKTUIIKTI ToXKipuOenae, KYHIENIKTI eMiplie
KaHmai ma Oip MpakTHKAIBIK KoHE TEOPHSUIBIK IMpoOsieMalapAbl IIENly YIIIH KoJgaHa aiyFa
KaOUIeTTUTIKTI OU1TIpeni.

«KoMmnereHuus» TEpMHHIH JIaThIH TUIIHEH ayJapraHia «e3 ICIH JKeTIK OUIeTIH», «TaHbIMbI
MOJDY, «TKIpUOEN1», - JereH MarblHaHbl Ouiaipenl. «Ky3bIpeTTulik» - aJlaMHbIH ©31HIH 1C-OpeKeT
cajlachblHa cail KY3bIpETTepAl MEHIepyi.

Ky3bIpeTTinik TyprbIChIHaH OUTIM OepyiiH 0acThl epeKIIeNniri JaibiH OUTIM/1 UTepTy eMec, Oyl
OutiMai ©3 OeTiMEH urepyre, OHbI MMPAKTUKAAA KOJIaHa OUTyTe JKaFaai xacay/a.

O.M. Myxan6etxanoBa «buiiM Oepy camacblHAa KY3bIPETTUIIKTEp MparMaTHKaIbIK CUIATTa
0onaznpl KOHE OJ MbIHAJapFa OarbITTajajbl: TIHKIpUOEIeH NaidalnblHbl aja Ouly; ©31HIH ajifaH
OUTIMIHIH e3apa OalllaHbICBIH YHBIMJACThIpa OLTy OHE OJIap/Abl TOPTINKE KENTIpY; MaTepHalibl
3epaeneyIiH O31HAIK TOCUIIepiH JKacay; OUTIM alymibuiap ajablHAa Takga OoJaThlH MIHACTTEP/Il
merie OuTy iCKepiiiri, 3 OuriMiMeH 3 OeTIHIIIE aifHaIbpIca OUTY ICKepIIiry, - Aen aukeiHaan sl [109].

OKy-TaHBIM/IBIK KY3BIPETTUIIK — OKYIIBIHBIH ©31HAIK OKY-TaHBIM/IBIK KOHE 3€pPTTeY 1C-OpEKEeTIH
KaMTaMachl3 €TeTIH KeHIeH/1 KY3BIPETTUIIK. Byl Ky3bIpeTTuliK ©31HIIK OuTiM ay KaOUIeTiH THIMII
JKocrapiiay, YUbIMIaCThIpy OUTIKTUIINH O0JIkKaiabl, THICTI GYHKIIMOHAIIBIK CayaTThUIBIKTBIH COUKeEC
Tajantapel HeriziHae OuIMIi MeHrepy OapbIChIHIA ©31HIH IC-OpEKETiH Tajijgay MeH peduieKcus
TOCULJIEPIH MEHIepy apKbUIbl QJEMHIH FBUIBIMU KOPHICIH TYCIHYTe, 137eHYy-3epTTey KaOUIeTiHIH
JaFbIChIH MEHrepyre MyMkinzik 6epeni [110, b.175].

OpOip OKylIbIFa, TAOMFATTHIH €31 alfHANaJarbl eMIpJl TaHbIN OLTy, OHBI 3€pTTEy KaOuUIeTiH
coliinarad. [lypeic jxoiFa KOWBUIFaH OKBITY OChl KaOUIETTI KAJIBIITACTHIPHII OHBI OJaH 9p1 JaMbITyFa
tuicTi. OHBI XKYy3€re achlpy YIUIH OKYLIbUIAPAbIH OUTIM aiy ICKepJIKTepiH »KeTuialpyre Oaca Hazap
aynapy THIC. OJETTe 13[IEHICTIK >KOHE 3epPTTEYMIUIIK Mocelenepal Imenryae Oip FaHa TallanTaHy-
IIBUIBIK a37BIK €TeMl. 3epPTTEYHIUIIK KbI3METTIH THIMIUII OKYIIBUIAPABIH OCHI ICKE€ KYJIIIBIHBICHI
MEH OHbI OpbIHAal OuTy IamachklHa OaiyaHbICThl. OKYLIBUIAPABIH 3€pTTEyre JEreH KbI3bIFYIIbI-
JIBIFBIH OSITY, OJIap/ibl FBUIBIMU — 3€PTTEY SAICTEPIMEH KapyJaHAbIpy aca rnaiaibl 001a1bl.

OKymbuIapapl 3epTTeYIIUIK KaOUIETIHIH Keleciiel Heri3ri Ke3eHaepiH OuTyre, OHbI )KYy3ere
achlpa ajlyFa YMTBULIBIPY MaHbI3/Ibl:

- 3epTTeyIIUIIK KaOUIeTIH MOTUBALIUATIAY;

- mpo0iema Koro;

- HaKThl MaTepHaJIIbl KUHAY;

- aJbIHFaH MaTepHalbl )KYHeNey KoHe Taljay;

- 0oJKaM YChIHY;

- 0oJDKaMIBI TEKCEPY;

- 0oJpKaMJIbI I9TIENIeY HEMece TepicKe mbiFapy [65].

[Tearorukasbik ypaicTe OKyIIbIMEH MYFAIIMHIH apachblH/a ©3apa 9PEKETTECY1 op TYpJIl daicTep
apKbLIbl ICKe achlpblUiajbl. FanbiMaap oiicTepli aHbIKTay MEH Kiaccu(uKalMsiayiblH KeNTereH
KOJIAAPBIH YCBHIHIBL.

Kazipri 6utim 6epy xyienepinae «OKymbIIapabl )KaHa MOTIMETTEp 13/Ieyre Kajai yhuperyre
Oomanei?», «Omapapl MocenenepAl Kepe amyra, OobkaMm Kacaid aiyFa, CypakTap KOs ajyFa,
OakpliIayra, SKCIEpPUMEHTTEYre, YFbIMJIapFa aHblKTama Oepe anyra Kamail yiperyre Oomnanei?», —
JIETeH CypaKTapFra jkayar 13/1ey €H KOKEUKECT1 OOJIBIT OTHIP.

XKana 611iM Oepy TEXHOJOTHUSIIAPbIHBIH KOIIIUIITT OKYILIBUIAPAbI ©31HAIK 3epTTey TKIpHUOeciH
xo0ajay MEH OHBI )KY3€re achIpy YpIICIHE «EHTI3yIIH» 9p TYpJil )KOJAApbIH KapacTbipasl. «bipak,
iC JKy3lHIE, OJlapFa 3€pTTey I3/ICHICTepIH Kajal JKYpri3yal yupernece, oJjiapia 3€epTTEYIIUTIK
KaOlIeTTepai apHaiibl JaMbITIIaca 13/IEHIC jKacay 1CKepJIiri KaJasllTacaTbIHIAN JKaFai Kailad manaa
0oJaap?», — JETEH 3aHbl CYPAK TYBIHIAMUIbI.
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Kazipri Tamma 3epTTeymulik KbI3METKE KaOUIETTUIIKTI aHBIKTay, OHBI JaMBITy Mceleci
KOIITEeTeH 3epTTEYIIIEPAIH FaHa eMec, MyFalIMIEPIiH € ajAblHIa TYPFaH MaceTe.

Kabiner MaceneciH KapacThlpyla «TajlaHT», <«IapblH» TEpMUHIEpPIHE MoH Oepmeil eTyre
O6onmMaiinel. KenTeren 3eprreymiuiep MEH ICHXOJIOTTap «TaJaHTBUIBIK», - Jlen Oenruti Oip canmana
(eHEp, My3bIKa) JKOFAPFbI KETICTIKKE KETKI3eTiH KaOu1eTTi aTaapl. Oyiap TaJaHTBUIBIKTHIH TYKbIM
Kyajay apKbpUIBI Oepiryl eMipJie KeIl Ke3JECETiH Xaraail OoJFaHbIMEH, OJl epekiie (akTtop 0OoJia
QIIMAaWTHIH/ABIFBIH JIQJIEACH 1.

En anram «kaOimet» wmocenecin kertepreH C.JI. PyOunHmTeiH ic-opekeTTiH KaOuIeTTi
JaMBITyIaFbl pejiiH HakTbuiagbel. OchliaH OacTam KaOUIETTEpIIH SPEKeTTe JAaMUTHIHABIFBI KaNIIbl
TEOPHUsI KAJIBIITACHII, OYJ1 €Kl KaTeropust O1pTyTacThIKTa KapacThlpbuiaThiH 001bl. On: «Kabuiertep
— Oip Hemece OipHeIIe iC-OpEeKeTTEP 1 HOTHIKEI1 OPBIHAAYBIH IIAPThl OOJBIN TaOBUIATHIH aJaMHBIH
KEKEe epeKIIeTiKTepl. AJaMFa Ke3 KENreH iC-opeKeTT1 HOTHXKeNll OpbIHAayFa MYMKIHAIK OepeTiH
KaOUIeTTep/AiH CamalbIK YHJIECYIH AapbIHIBUIBIK, OHBIH KOFAPFBI JOPEkKEC] — TajlaHT», — JCM aTajibl
[116].

3eprTey - napbhIHABI Oananapibsl OKBITYIbIH Heridi. OHCBI3 OalaHblH MOTCHIMANIB KaOUIeTIH
airy, JaMbITY MYMKIH eMec.

JlapbIH/IbI OKYIIBIHBIH 13/IEHYIIUTIK KaOUIETIH TaMbITY 3epTTeyre YHPEeTYIiH Typiii popmanapsl
MEH 9JIicTep1 apKbUIBI JKy3ere achipblaaapl. CoslapablH IITHACT1 €H THIMIICI OKYITBUIAPABIH FEUTBIMU
KOFaMblH, FBUIBIMH 3K00ajap >KapbIChIH PECIyOJIMKAaJbIK, XalbIKApPAJbIK JIEHTei1e YHbIMIACThIPY.
MyHaii KOpBITBIH/ABI JKacay >KapbICTapAbIH JIaMy JHHAMUKAChIHA KOIDKBUIIBIK OaKbUIay XKYprizyre
MYMKIHZIK 6epeni [117].

buriM, Oinik, marapLIapIbl )KEHUI, T€3 Urepy KadljaeTTepre Toyemn i 00Jaasl )KoHe OyJIapbiH
ureputyl KaOUTeTTepAiH JamMyblHa BIKMAl >Kacaiabl. byman kaOunter meH eHOekTiH Oip-OipiH
KETUIIIPII, BIKIAJ €TII OTHIPYbI OJIAP/IbIH CaIajblK EPEKIIeNIKTEPl €KEHIH KOpeMis.

butim men OuTIKTIH OOJIMaybl, JKamKayilblK — KaOUteTTepAiH AamybiH Texenal. Kaduiertep
OKYUIbIFa JailblH TYypiHae Oepinmeiial, Oyyiap — TopOueney MeH OKbITY OapbIChIHIA dpAalbIM Ky3ere
acaTblH JaMyJAblH HOTIKecl. Tya OITETIH TeK HBIIAHJAap, SFHU KaOUIeTTep HEri3iHAe >KaTaTblH
aHATOMUSIIBIK-(PU3UOJOTUAIIBIK epeKiIenikrep O6osybl MyMKiH. OKy, OuliM any KaOUIeTiHIH e3i
OKYIIBIHBIH HAaKThI iC - OpEKEeTIHCI3 Maiiia 60Jybl MyMKIH eMec. AamaapablH OapiblK KaduieTTepl —
aZlaM3aTThIK KaTbIHAcTapAblH kemici. KarblHacTap JneHredi ap OKyulIblga 9p Typil OOJFaHIbIKTaH
KaOUIeTTepaiH ICHrel1 e 9p Typiii O0JIaIbI.

Kabinmer opekertin Oenrini Oip TypiMEH alHalIbICyFa MYMKIHAIK OepeTiH OeHiMIUTIKTe
OaliKayabl.

CoHbIMeH, 3epTTey KaOUIeTl Jen Ke3 KeJreH 3epTTEYIIre KaKeT Kelecimed 1CKepIiKTepai
TYCIHEl: Mocenenepal Kepe any, OoimkaMm aita aimy, Oakbuiay, SKCHEPHUMEHT JKYprize aiy, ou
KOPBITYJIap MEH TYXKBIpbIMJAp Kacail aily, yFbIMJlapFa aHbIKTama Oepe ajiy JKoHEe T.C.C. JIereH
TY)KBIPBIM jKacayra 00jazbl. 3epTTey KaOUIeTTepiHIH TEOPHSUIBIK MOJIENIH KYPYAbIH MaHbI3AbUIbIFbI
30p. OHCBI3 3epTTEy KaOLIETTEPIH NUarHOCTUKAIAy MEH JAMBITY Typalibl CO3ACPIH MOH1 O0IMaIbI.
Faneimpapapiy eHOEKTEpIH 3epJeneil OTHIPBIT 3epTTey KaOUIeTTepl Kenecimer yin KypamHaH
TYpPaThIHbl aHBIKTAJABL: 13y O€JCEeHIUIIri, AMBEPreHTTIK OMIAayAblH Je€HIreil, KOHBEPreHTT1
oimaynblH aeHreui. Jlemek, 3epTrey KaOuleTTepi OChl KypamaapAblH e3apa OalaHbICTapbIHBIH
HOTHIKEC1 OOJIBITT TaOBIIAIbI.

CoHBIMEH KaTap, 9peKeT €Ty aJrOpuTMIHE COMKeC, 3epTTey IMpobieManapabl alKbIHAay1aH
OacTanaTbIHBIHBIH KOpyTe 0onanbl. ['pekTiH «problemay ce3iHiH aygapMachl «Maceliey», «TOCKAYBLD,
CKUBIHABIKY nereraepai ounaipeai. Con cusKThI, ONTICI3AIKTI 1€ Ouaipel.

[IpoGnema nereHimMi3 — CyObEKTIHIH ©31He Oap 13[eHy KypaiaapeiMeH (Ou1iM, OUIIK, 131eHYy
Toxipubeci :xoHe T.0.) menryre 6oyaThiH npodneMansik axyai. CoOHIBIKTaH, K3 KeJlreH npoodieMana
npoOneManslK axyan Oonanel. bipak, ke3 keinreH npoOiemMalblK axyall (CyObeKTl LIenry KypajblH
urepmerex 0osca) mpobiaema 6osa Gepmeiti.

[IpoOnemanslKk MIHAET JEereHiMI3 MpoOJeMalblK axyaiJarbl 13[IeHy, 3epTTey OapbIChIHIA
HiemuieTiH Macene. «MIHAETTIH Ma3MYHBbI», - €l OeNrull MeH 13/€JIHII OThIpFaHHbIH apachIHIAFbl
KAWIIBIIBIK HOTHIKECIHAE Taiga OoJsiFaH MpoOJieMaHbl aWTaMmbI3». AJl, MpoOJIeMablK MIHIACTTI
HIENTy/Ie OKYIIBI MIHAETTI Ipo0semMa peTiHae KaOblaaan, OHbI ©3/IrHeH MeneTiH 060ca, oHmaa Oyt
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OHBIH OiJlay KaOUIeTIH NaMbITYAbIH €H 0acThl IIapThl OOJBIN TaObLIaAbl, Oyi O1371H 3epTTeyiMi3
YIIIH Ka)KeTTi, OUTKEeH1 OKYIIbUIAP/AbIH 13[IEHIC 9PEKETTEPIHIH Maiijia OO0Jybl IIbIFapMallbUIbIK IC-
OpEKEeTTIH Oip CaThICHI.

Xana TaxpIppil €Ty OapbIChlHIA MPOOJIEMANBIK axyaslibl MaiJanany >KoHE OJIapAbl IIelry
Typajibl YCBIHBICTapra OaillaHbICTBI MpoOsieManblK KeOiHece OHall TYCIHUIETIHIH aTal eTeMis.
[IpoOnemanblK OKBITY VATICIHIH HeridiHe Tanaay kacaraH franeiMm MM, MaxmyrtoB [67].
[IpoOnemanelK OKBITY NMIAKTUKAJIBIK KYHE CHUSKTbI MbIHA NPUHUUNTEPre CyHeHeAl: OKbITYIbIH
FBUIBIMUJIBIFBI MEH JKYHENIr1; OKYIIBUIAPABIH OKYyJIaFbl OCJCEHAUIIrl MEH I13JeHIMIIa3AbIFbl, OLTIM
OepylliH, TopOHeNeyAiH >XKoHE AaMyIblH OIpiiri; TEOpUSHBIH MpPaKTUKaMeH OallaHbIChl; OKYy MEH
€HOCKTIH YyoKi; KHBIHIBIK TEH TYCIHIKTUIIK; OKBITYIaFbl capajayllibUIBIK TEH JapajiaylibUIbIK;
KOCIImKe OarbITTaYIIBUIBIK.

[IpoOnemanelK OKBITYIbl €HI13y €H alJbIMEH, OKBITYJIbIH Ma3MyHBIH apHaylibl TYpAe
yibIMaacTeipyapl  Tanan  erenl.  «lIpoOmemanblKk  OKbBITY, OHETTE, YFBIMAAPAbI TEOPUSUIBIK
KOPBITBIHIBUTIAYABIH oiie Oip JeHreii 6ap >kepae 0omaapl; 0J1 HEFYPJBIM JKOFapbl 00Jica, 9/IeTTe,
Ma3MYHHBIH (OKy MaTepuaiiapblHbIH) MPoOiIeMallbIK JIEHI €1 COFYPIIBIM XKOFapbl OOJIMAaK.

[IpoOnemanelK OKBITY NPUHIUOTEPIH ICKE achlpy cabak IMEH MpaKTUKaIbIK cabakrapia
MpoOJIeMaNTBIK aXyasIibl )KYHeIl Typ/ie ’Kacayibl, TpoOaeManap sl MenTy i, OKYIIbUIIapIbIH €H 0acThl
HOpCEHI1 aXbIpara Ouryre, 6omKaMaapasl TYKBIPbIMIA OUTyre, ojapapl memie Ouryre, ©3 OeTiHIIe
1B3aeHin OuliM  anyra yuperyal kesueiini. CabakTel YHBIMAACTBIPY MBIHA — TajanTap/bl
KaHaraTTaH/IbIpyFa THIC:

1) anFamkel YibIMIACTBIPY COTIHIH OOJIYBI;

2) eTKeH cabaKThIH €H MaHbI3/bl Karu1ajJapblHbIH KalTalaHybl;

3) cabak >xocnapbIHbIH XabapiiaHybl;

4) TakpIpbIITaFbl XKa3yJapaAblH YKbIIIThI dKa3blUIybl, CO3/IIH aHbIK aUThULYbI;

5) GasiHIayabIH acepiiri; cabak OOMbIHIIA KOPBITBIH IBLIAPIbIH 00JIYbI;

6) OKylIbLIap MEH ThIFbI3 OailnanbicTa 00JTY;

7) TeXHUKaJbIK Kypajuaap/ibl Maianany;

8) capayiaymbUIbIK, SFHH Ca0aKThIH OKYIIBLIAPIbIH TYPJIl IeHreline Oarmapay;

9) ol — mikipi asFblHA JEHIH )KEeTKi30ey, SFHU ©3 OETIHIIEe OWJIaHBIN TOJFaHYyFa, KOChIMIIIA
MaTepUaAapAbl 13AECTIpyTre bIHTAIaHIbIPY.

XKannsl npoOiemMabIK OKbITY cabakTa mpoOiIeMalblK axyasl TYIbIPbII, TpoOaeMaHbl eIyl
Tajamn eTefl.
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Pe3rome

B nanHOl cTaThe paccMaTpuBarOTCS TPOOIEMBI Pa3BUTHS CIOCOOHOCTH YYaIIMXCs Ha YPOKax
MaTeMaTuku. [IpuBeneHs onpeaeneHus npooIeMHOTO O0YYEeHHUS U €ro 0COOCHHOCTH B OpTraHU3aINN
ypOKa MaTeMaTHKH.

Summary

This article discusses the challenges of developing students ‘ability in math lessons.
Definitions of problem learning and its peculiarities in the organization of mathematics lesson are
given.
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90K: 517.43.1
IIEKTEPTE APHAJIFAH ECENTEP/II IIENIYJIH KEUBIP TOCLIJIEPI

Caiinaxkapumosa L1./.-A9UNY marucrpanTthbl.
Fulabivu ketekmici: ¢gus.-mar.Fblul.KaHa., 1ou. Meneréexos M.M.

bonamak MaremaTuka MyfaiiMi MaTeMaTHKaHbl OKBITYAbIH JKaJIbl 3aHIbUIBIKTAPbIH,
MaKcaT-Ma3MYHBIH, SIC-ToCUIIEPIH, METOAMUKAIIBIK 3€PTTEYNEpAl, €Cell IIbIFapy/bl KOHE OJIapbl
OKYUIbIJIApFa TYCIHIAIPYIH KOJAApbIH OKBITYIbIH TEXHUKAJBIK OHE KOPHEKI KypalJapblH OKY
MpPOLIECIHAE MalijallaHy 9/IICTEMECIH, OKYIIbLIAp/bl OKY-1CIHE KYMBUIABIPY TOCUIJEPIH, NeAaroruka
FBUIBIMBI MEH 03aT TOKIPHOE KETICTIKTEPIH MEKTEIl IPAKTUKAChIHA OaThLI €HI13y TOCULIEPIH KOFaphl
MEKTeN KaOBIpFaChIH/IA KYPreH e UTepyl THIC.

MareMaTuKaHbl OKBITY 9JIICTEMECI MaTeMaTHKa MOHIHIH e€pPEKIIeTIKTepiHe HET13IeNTeH OKY-
TopOue xyieci xaillbIHIarbl FhUIBIM. bys skylieHl MeHrepy MaTeMaTHKaHbl OKbITY MEH MaTeMaTHKa
MIOH1 apKbUIbl OKYIIBLIAP/IbI TOpOUENey ICIH YHbIMAACThIpYFa MYMKIHAIK Oepei.

MareMaTuKaHbl OKBITY OJICTEMEC] IEAaroruKaiblK FBUIBIM COHABIKTAH Ja OJ Kas3ipri
KOFaMHBIH TajanTapblHa cail TeAarorruka FhUIBIMBI aHBIKTaN OepreH >Kaiambel OuTiM Oepy MeH
TOpOMENIeYyIIH MaKcaTTapbl MEH MIHJIETTEPiHE COMKEC Kyphliaapl. MaTeMaTHKaHBI OKBITY 9fiCTeMeEC]
MYFAJIIMHIH OKY MaTepHaliapblH Oepy, OKYLIbLIapAblH MaTeMaTHUKaJbIK OUTIMII CaHajbl MEHIepy
XKoHEe aiFaH OUIIMIHIPAKTHKAAAa KOJIJAaHYy ICKEepJIKTEpiH IIbIHAAY oJicTepl MEH KypailJapblH
TaralbIHAANBI.

TeopusiHbIH HETI3I'1 epexenepi Outy:

1. lllexTiH HE €KEHIH TYCIHY.

2. lllexTepaiH HETI3T1 TYPJIEPIH LIEUTYlI MEHTEPY

OYHKIUAHBIH HIET1H epexXeNepiH Mai1ajJaHbIl ecel MbIFapy YCTIiHIe OUTIMI1 XKyHeney.

[lexTep Teopusichbl - MaTeMaTUKAJBIK TajAayablH Oip Oesimi Gosbin Tabbumaabl. . [lekrepai
eIy MOCeJeCl oTe KeH, OMTKEH1 MeKTepIl Ta0yaplH oHaaraH Typiepi O6ap. llexkrepni menryre
MYMKIHJIK OepeTiH OHJIaFaH €CEITl IeUTy koJIJapbl MEH aija ToCU1iepl ecenTiy OapblFblHA THICTI
0ona Oepmeiini. Jlereumen, ToaxipuOene >Kul Ke3/I€CeTIH LIEKTEePAIH Heri3ri TypiepiH TyCIHAipyre
0onapl.

19 raceipga emip cypred ¢panmy3 Oriocten Jlym Komm  maTeMaTHKaNbIK TanaayiablH
KOIITEeTeH YFhIMIapbliHA aHbIKTaMa Oepi )KOHE OHBIH HETI31H KaslaJbl. AWTa KETY KepeK, MaTeMaTHK
Ortocren Jlym Kommu ¢usuka-matematuka (akynbTeTiHIH OapiblK CTyJIEHTTEpiHE IIeK
aHBIKTAMAChIH KapacThIPbIN, OJI YILIIH €Kl HOpCe jKacayFa ThIPhICKaH.

1. lllexTiH HE €KEHIH TYCIHY.

2. lllexTepain HETI3r1 TYPJIEPIH LIEHIYl YHPEHY.

KeliGip FpulbIMU emec TYCIHAIpMenepre TOKTajga OThIPbIN, OapiblFbIHA TYCIHIKTI 00y YIIIH
€CeNTiH K00achlH YCHIHFAH KOH.

CoHbIMEH 1IeK AereHiMi3 He?

OpKaiChICBIHBIH Oenruli HeMipi 0ap >KoHE HOMIPJEpiHIH eCy pEeTIMEH OpHallacKaH

Ay Qys Ayyeny Ay . ) . . ) .
caHJap XUBIHBIH caH Ti30eri Hemece Ti30ek jaen araiinbl. Erep Ti30eKTiH

a P SRy /) . a, = (I’l) :
Ke3 KelreH /! Myteci e3iHiH HoMipi "' OoubIHIIA ~ 7 / epekeciMeH  ecemTence,  OHIA
T130ek Oepuiai neiai. byn ¢popmynamen aHbIKTalaThIH TI30EKTIH MYIIECIH Ti30€KTiH >KaJbl MyLIeCi

ner araiael. T130eKT] KpIcKala dp nen Oeriieial, sFHU

a, :ial,az,az,,...,an

9o

Ocpinaiiia Oenruieyne n Homepi N HaTypall caHIap JKUBIHBIHBIH OapiblK MOHJIEPIH
KaOBLIAaM bl JIen TYCIHLIE .
Ti36exTepre Mpicanaap KeiaTipenik
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1y n =a+(n-1)d

MYILEJIEPIHEH TYpa/ibl:

a,a+d,a+2d,..,a +(n —l)d,...;

COMKeCTIK 3aHbIMEH OepuireH Ti30eK apu(MeTUKaJIbIK IMporpeccus

a, =aq"” 1 : : :
2) "n KaMbl MylleciMeH OepuireH Ti30€K TeOMETPUSIIBbIK IPOTrpeccHs
MYILEJIEPIHEH TYpaibl:
2 3 no.
a,aq,aq”,aq" ,..,aq" ,..;
1
a, =—
3) " 1i36eri mpIHAmAl cangapaaH TYpabl:
11rror
L I A R ALY
234 n

Ti130eKTi1 j)xa3yaa )ui KOJJaHBUIATHIH TICUIAEP1 MBIHAJIAP:
1) AnamuTtukanslk Tocul. byn Tocuini Konnanranza n Homepi OOMbIHINIA TI30EKTIH COWKec
MyIeciH Ta0y yIIiH popMyIa 5Ka3blIbIll KOPCETUIEA!.

a :(_—l)n (neN.)

n
Meicanmap:1) n3 By popmyna GolisiHma
| 13 2 23 8 3 33 27 fec

1\
. CD)
al’l

by xarnaiina { } Ti30eri n (dhopmynaceiMeH OEpUITeH IEH/II.

a, =cos(2zn), neN. . : : , y
) n ( )’ Ti130exTiH anFamkpl OipHeIIe MyIIe/epiH aHbIKTalbIK.
alzcos27r:1, a2:cos47r:1, a3:cos67r:1,
T.C.C.
Tiz6ex 1, 1, 1, ..., 1,... TypiHAE XKa3pLIaabl, SFHA Ti30€KTIH OapibIK Mylenepl 0ip-OipiMeH

TEH.

Bbapnbik mymienepi e3apa TeH 00JaTbIH TI30€KT1 TYPaKThl TI30€K He ol FaHa TYpaKThl T130eK
Jien aTanapl.

1) PexypenTtik Tocut. By Tocinai KoymanraHAa Ti30€KTiH OipiHII MyIneci Oepuieal »KoHe
ocbl Ti30eKTiH Oenruii 6ip Hemece OipHelle aaFalIKbl Myluenepi OONbIHIIA Ke3-KEeJITreH MYIIECIH Tady
yiriH hopmyna Gepineni.

2) basupman Gepy Tocumi. byn Tocunal KonmanraHma Ti30€K AmeMeHTTepibasHaan anThUIaThIH
Oonanpl. byn karnaiina TI30€KTIH Kallbl MyLIeci YIIIH popMyiaZa HEMECEe OHBIH MYyIIEepi YIIiH
PEKYPEHTTIK KaThIc Ta Oenrici3 60sybl MyMKiH. OCbl alThUIFaHAbl MbICAJIMEH TYCIHJIPY YIIIH MbIHA
TI3OEKTEPA1 KapacThIpaNbIK.

a)2,3,5,7, 11,13, ... 0) 2; 2,2; 2,23; 2,236; 2,2361;...

byn Ti36exrepai Opunaiiia OasHaaiabl: OipiHIIl TI30€K Kol caHap Ti30eri, ail eKiHIIiCl- \/g
CaHbI YIIIIH KeMIMEH aJIbIHFaH OHJIBIK KYybIKTaymap Ti30eri.

2. lllexTenreH skoHE MIEKTEIIMETEH Ti30€KTep.

a <M(an Zm)

a . .. a . >
A u bl KT awma Erep V7/ris6erinin ke3 xearen ! wmymeci 7
TEHCI3JINH KaHaraTTaHAblpaTbiHAail M (m) canbl Gap Oosica, OHJA OHBI JKOFapblAaH (TOMEHHEH)
LIEKTEJIreH TI30€K Jien aTaiibl.
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al
A HB KTaM a. Erep { ) ti36eri »korapbiaH jKOHE TOMEHHEH JI¢ INEKTEITeH, SFHH

i : a .m<a, <M . )
Ti30eKTiH Ke3 keareH /! mymeci n TEHCI3AIKTEepIH KaHaraTTaHABIPAThIH M XoHe M

CaHHapI)I 6ap 60]‘[03, OHBI HICKTCJII'CH T136eK }161/1)11.
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My1ienepi apaJbIFbIHIA, Al TOMEHHEH IIeKTeNreH Oojica OHBIH OapiibIK MYyIIenepi

[m,+oq apaJbIFbIH/IAa JKAaTaThIHbI LIbIFaAbl. COHBIHAA, TI30€K TOMEHHEH >XOHE >KOFaphblIaH Ja
meKTesnce, OHbIH Mytenepi [m, M] keciaaicinae xatazpl. [llekrenMeren Ti30€k KOFapblIaH HEMece
TOMEHHEH LIEKTEeNreH 00Iybl MyMKIH.
[llekTenreH »oHe IIEKTEIMEreH TI30eKTepre Mblcaaap KenTipeiik.
1,2,3,4,...,n,... TI30eT1 TOMEHHEH IIEKTENITeH, O1paK >KOFapbIIaH IICKTEIMETCH.
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Honennemeci: aHplkTamara colikec 4/3 canbl OepuireH Ti30€KTiH wieri 0oiysl YUIiH opOip

>0 caupl ymin N=N(€) canpl TabbUIbIN, GapibIK n>N  HoMmepiepi YIIIH

dn+1 4 7

— <g=D>——<¢
3n-1 3 3(3n-1)

TEHCI3/III' OPbIHJAJIa]IbI.

7+ 3¢ 7+ 3¢
— [ —— ]

n> n>N(g)=

Byn TeHCi3mik GapibIK 9¢  Gomramma, srrm 9¢ YLIiH
opbiHAaanbel. by (3) TeHIIKTI qomenaei .

Oprta MexTenTepie MaTeMaTHUKaHbl TEPEHAETUIIN OKBITHUIATHIH CBHIHBINTApAa MaTeMaTHKa
cabakTapblHa OJlap IIEK YFBIMBIMEH, TYbIHAbBI, Kypnaeni ¢yHkuusuiapasl auddepennuanay,
TYBIH/BIHBI KOJIZJAHBUTYBl TaHBICTHIPbUIAbl. OUTKEH1 MaTeMaTUKaHbl OKBITY MPOIECIHIH MaKcaTbl-
KEKE OKYILBIHBIH €Cell IIbIFapybIH JaMbITy *OHE MaTeMaTHKaJbIK Oijlay KaOUIeTIH JaMbITy YIIIH
KapaTbllacTaHy-MaTeMaThKa OarbIThIH/AAFbl OKBITYFa COMKeC MEKTENTeri OUTIM calachlH apTThIpy
00JIbIT TaOBLTAIBI.

Beitinaik OKbITYIBIH MaKcaTbl-MaTeMaTHKa IMOHI Ma3MYHBI FBUIBIM JKETICTIriHE cai OOJIbIM,
OHBI TYCIHIN KOJJIaHyFa *oHe Je 0acKa FhUIbIMIAp/bl KO FaHa MEHIEpPTY €MEC,’KE€KE TYJIFaHbIH
MHTEJIEKTYallbJIbIK KOPBIH YJIFaiiTy. MaTemMaTukaHblH epekile OpHbl 0acKa FhUIBIMAAPAbI MEHIepY/Ie
Heri3 00J1aThIH OWJIAY/AbIH calaliblK Ta, CAaHJbIK Ta J1aMyblHA oCEep €TYIHEH KOpIiHel.
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Pe3rome
JlanHasi cTaThsl MOCBSIIEHA BOTIpOCcaM Teopuu npenenoB. [IpuBenaeHs! onpeneneHus mpeaena
II0CJICAOBATCIIBHOCTHU N HpI/IMepBI Ha BBIYUCIICHHUC HpeI[eJ'IOB.

Summary

This article deals with questions of limit theory. Sequence limit definitions and examples for
calculating limits are given.
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90X 369
CYP COJITYCTIK KABKA3 TYKbIM/Ibl BAJI APAJIAPBIH
IKCTEPBEPJIIK KOPCETKIILITEPI

MypaTt6ekkpi3bl Yananaii - llIbiIMkeHT yHUBepCcUTETiHIH MaruCTPAHTBI.
FouibiMu keTekuicici: 0.F.K., KaybIMaacTeipbliFan npogeccop Cyaeiimenoa M.T.

Kannbl cenexkuusablK achUIIaHIBIPY KYMbICTapbl Cyp COJTYCTIK KaBKa3 TYKbIMJIbI 0Oaj
apajapbIMeH OarbITThl TYpZAE XYPri3UIMEreH, JlereHMeH apOip jKeKe oMapTalubliap e3]epiHiH apa
ySUTaphlH OHIMIUTIKTEpIHE OailJlaHBICTHI JKammail CyphINTayabl YHBIMIACTBIpYFa ThIpbICKaH. by
TYKbIM epTe KeHec n1ayipiHe oKeil KepCiHAIpUIreH O0IbII ecenTeiHe /1.

bi3xain 3eprreynepimiz OoiibiHIIa Cyp COATYCTIK KaBKa3 TYKbIM/IbI Oan apanapbid KarnanOex
oMapTalibUIapbl OCbl KbUIAapbl 0ipa3 KETUIIIPreH, acipece AKCTePhepiliK OenruiepiHiH IIiHEeH
KYMBICIIBI JJapaKTap/AblH TYMCBIKTApPbIHBIH Y3bIH/BIFbI, aHAJIBIKTApJbIH >KYMBIPTKaNAy JAEHIeill,
OHTYCTIK eOHIpIHIH aya pailbiHa OeiiMaeyminikrepl. KarmmanOek oMapTallibuUIapblHBIH — OCHI
CEJIEKIMSICBIHBIH HOTIKeciHAe Cyp CONTYCTIK KaBKa3 TYKbIMIbI 0ajl apanapblHbIH ©HIMAIKTEpi
JKOFapblUIaFraH. byl TYKBIMHBIH K931pri TYpaKTaJIbIHFaH KOPCETKIITepi 1-1111 KecTeae KOpCeTUIreH.

Kecreneri momimerrepae capantaii kene KarutanOexk omapranapblHAa —acbhUIIaHIBIPY
JKYMBICBIHBIH JKaIlllail CYpBINTay SMICTEMECIH KOJJaHyIblH HoTmxkeciHae Cyp CONTYCTIK KaBKa3
TYKbIM/IBI  0ajl  apajapblHbIH OSKCTEPbEPJIIK KOPCETKINITepl IKOFapbl JEHIeWJIe CaKTaJbIIl
TYpaKTaJIFaH/IbIFbl aHBIKTATIBIHBI. Acbuinanaeipy aeHreii Kammnan6ex XKILIC omapTaceima KeniHri
KBUIAAPBl apa TYMCBIFBIHBIH Y3bIHAbIFbIHA (7,06+ 0,01 MM), apTKbl asfbIHBIH Y3bIHAbIFbIHA (8,02+
0,02 mMm), OanaysI3 aifHacbIHBIH Y3bIHIbIFbIHA (1,451 0,02MM) Kapata Kyprizuifii.

Kecre 1. Cyp conTycTik KaBka3 TYKbIMJIbl Oan apanapbiHblH KamnmanOek omapTaiapblHIaFbl

TYPaKTaHIBIPBUIFaH 3KCTEPHEPIIIK KOPCETKIITEPI

HomeroB K. | Kamranbek Baiinmeibex C. | Cy, %

benrinepi OMapTachl KLIC oMapTachl
OMapTachl

M +m M +m M +m
TyMCBIFBIHBIH Y3BIH/IBIFBI, MM 6,89+ 0,01 7,06+ 0,01 7,01+ 0,01 1,38
ADPTKBI OH asFBIHBIH Y3bIH/IBIFBI, MM 7,69+ 0,02 8,02+ 0,02 7,97+ 0,02 0,96
1-111 GOJIKTIH apTKBI AsIFBIHBIH CHi? 1,14+ 0,002 1,18+ 0,002 1,17+ 0,002 0,08
MM
AJNIBIHHBI OH KaHATBIHBIH Y3bIHABIFEI, | 9,18+ 0,02 9,35+ 0,02 9,29+ 0,02 1,67
MM
KanaTbeIHBIH €HI, MM 3,02+ 0,01 3,23+ 0,02 3,19+ 0,02 0,07
KyOuransas! nnmgekci, % 52,4+ 0,02 53+ 0,02 52,7+ 0,02 2,9
APTKBI KaHATBIHBIH 1,29+ 0,02 1,32+ 0,02 1,31+ 0,02 0,59
YCTaFbIIITAPBIHBIH Y3bIHIBIFBI, MM
APTKBI KaHATBIHBIH 20,7+ 0,02 21,4+ 0,02 20,8+ 0,02 1,34
YCTaFbIIITAPBIHBIH CAHbI
3-1111 TEPTUTTIH OOMITAPBIHBIH 4,3+ 0,01 4,5+ 0,02 4,4+ 0,02 1,69
apaKaIIbIKTBIKTAPbI
3-m1i )xoHe 4-1m1i Tepruttep enaepinin | 4,01+ 0,02 4,23+ 0,02 4,27+ 0,02 0,08
KaJIITBI KOCBIH/IBICHI, MM
3-1111 CTEPHUT €Hi, MM 2,71+ 0,02 2,84+ 0,02 2,81+ 0,02 1,01
3-1111 CTEPHUT Y3BIHJIBIFBI, MM 4,53+ 0,02 4,61+ 0,02 4,56+ 0,02 0,09
banaypi3 altnaceiHbIH Y3bIHIBIFEL, MM | 1,39+ 0,02 1,45+ 0,02 1,41+ 0,02 1,12
banaypi3 altHacbIHBIH €HI, MM 2,34+ 0,02 2,31+ 0,02 2,29+ 0,02 2,37
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byn KamnanOex JXKIIIC omapracbiHZa OCbl KOPCETKILITEPIHIH apa yprakTapblHa TYKbIM-
KyalaylmbUIBIK KAaCHETTepIH >KOoFapayiiaryra MyMmkiHzikrepai Oepai. Kamman6ex XKIIC owmapra-
ChIHJAFbl apa YsUIapblHBIH OHIMJAUIIKTEpPIHE KapaTa »EeKe CYPBINTay 9MICIH KOJJaHy apanapiblH
OapIbIK SKCTEpbepIIiK kepceTkimTepin 8,4- 12,8 % »xorapiaTThl.

Cyp conTyCTIK KaBKa3 TYKbIMJIbI Oajl apajapblHbIH aHAIBIKTApAbIH KYMBIPTKAJIAYIIbUIBIK
kabutertiniri KamnmanOek omapramianapblHIaFrbl achll TYKBIMJIBI AHAJIBIKTAPIbIH KYMBIPTKAJIAy
KepceTKilTepl 2 Kectene KeATipuired. ManiMeTTepal capanTan Kapacak acbUlIaHAbIPYIIbI TONTAFbI
aHaJIBIKTapJIbIH Jia AKYMbIpTKasaybl Oipael emec. EH jxoraprbl xyMmbIpTKasay kepcerkimi Ne 14 apa
YACBIHJAFbl aHalbIKTa. OHBIH JKYMBIPTKA CaHbl OpTallla ysulap aHAJIbIKTapbIMEH CaJbICThIPFaHIa
30,1% >xorappbl, con CbIAKTBI Ne 7 ysCHIHBIH aHaIbIFBIHBIH JKYMBIpTKanay AeHreii - 13,2% apTbIk
0071/1b1.

Kecre 2. KarutanGex omapTralianapblHAAaFbl aCbUT TYKbIM/IbI aHAIBIKTAP/IbIH  KYMbBIpTKaJIay
KepceTKilTepi

Ainap Ne 3 apa yschl, Ne 7 apa yscsl, Nel4 apa yscsl, OpTrama apa
aChUT TYKBIMJIBI achUT TYKBIM/IBI aChUT TYKBIMJIBI ysutapbl OOMBIHIIA
AHAJIBIK aHAJIBIK AHAJIBIK

HaypHbI3 15000 16000 18000 14000

cayip 20000 21000 26000 18000

MaMBbIp 24000 25000 30000 21000

MayChIM 22000 27000 28000 24000

re 18000 21000 24000 21000

TaMbI3 20000 20000 22000 16000
KbIpKyiiek | 12000 14000 17000 13000

Ka3zaH 8000 10000 12000 9000
BapJabirsl | 139 000 154 000 177 000 136 000

% 102,2 113,2 130,1 100,0

Cyp cOATYCTIK KaBKa3 TYKbIMJBI Oall apajlapblHBIH aHAJBIKTAPABIH KachblHA OalIaHBICTHI
KYMBIPTKAJIAyIIbUIBIFbIHBIH ©3T€pPrilITiri

XKannsl TaburarTarsl jkabaiibl apanapAblH aHaJIBIKTAPBIHBIH OMIp CYPY Y3aKThIFbI 6-7 XKbU1Aai
0omanpl, an O6an apanapAblH aHAJIBIKTAPBIHBIH OMIp CYPY Y3aKThIFbI 4-5 KblI. AHaIBIKTApAbIH KaChl
OJIAPJBIH JKYMBIPTKAIAYBIMEH TiKeJeH OalIaHBICTBl €KEeHJIrH TOHKIPOUENIK TOomTap MOJIIMEeTTepl
apKpUIBI Oaiikayra 0osanel (kecte 3 ).

3 KecTeH1 MOJIMETTEpiH capamnTaraHia MbIHAJIApbl aWKbIH aHBIKTayFa OoJyiajbl. AHAJBIK-
TapIbIH KYMBIPTKaIay KaOUIETTUTITIHIH €H >KOFapFbIChl 2-3 jkacTapia O6onazsl. XKacel Oip KacTarbl
aHAIBIKTApIIbIH KYMBIpTKajaybl, 2-3 jkacTarbulapfad 26-29 maipi3gaii KeMm  O0JIaThIHIIBIFbI
aHBIKTANBIHBI. TepT KacTaH KeHiH aHAJIBIKTApJAbIH JXKYMbIPTKaJay ACHreiiepl KypT TeMeHen
Oacrtaiipl, an 5 )kacTaH KeWIH aHAIBIKTAPbl MYJIJEM Ysia KaIAbIPYAIH KQKETTUIIr )KOK €KeH T H
aJIaHFaH MAJIIMETIMI3 JToJIEeT AU 1Tl

AHaIBIKTBIH aHAIBIKTBIK KOpe3/ae JaMy OapbIChIHAA KYMBICIIbI apanap HEFYpibIM Carajbl, op
MOJI KeJeMJe apa CYTIMEH KOPEKTEHIIPCE, COFYPJIBIM OHBIH CajMarbl, JIEHE MimIiHl ipl GOJIBIT
LIBIFAJbI, ajl OyJl OHBIH >KYMBIPTKAJAFbII JEHredl /1€ KOFapbl OOJAThIHABIFBIHBIH HEri3ri Oenrici.
Apa cyTi )KyMbIcUIbI apayiap/iblH Oe31HeH O6IHEeTIH 6Te KOPEKTI cuieKeiep.

KymbipTKanay aniblHa aHAJbIK aF3a aTajblK ar3ajapMeH IIarbuibica/bl. KalbInThl JaMbIFaH
AHAJIBIK KOpE3JEeH IIbIKKaH COH 5-10 KyHaep apachlHIa aTajbIKTApMEH IIAFbUIBICYBl KaXKeT.
CoHJbIKTaH aHAJIBIK aFr3a LIBIKKAH COH S-I11 KYHJIEp1 CBIPTKbI OpTaHbl Oapiiayra OIpiHII PeT YIIBII
UIBIFBIN, Y TOHEPErIMEH TaHbICa/bl. AJTHIHIIBI KYHHEH OacTam yYIIybl aTalbIKTapibl 13/€yl, OJ
OHJAll YIIyAbl aTalbIKTapMEH Ke3/IeCKeHre JeiliH y3aprajpl. ATajblKIeH ayajga OipiHiIi
LIaFbUIBICKAH COH, €KIHIII peT o artanbikrapMmeH 20-40 kyHIep apachlHAa KalTa IIaFbUIbICa/bl.
AmnanbIk O1p yIIbIN MIBIKKaHa Oip HeMece OipHellle aTaJbIKTapMEH IIaFblIbICaIbl. ATabIK aF3aliap
MIAFBUIBICKAH COH OJIE].
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[IarputbICKaH aHATBIKTHIH TYKBIMABIK TYyTiKmIecinae 0,6- 28,2 MM aTaJIBIK LIJYETTEP CHUSIBI.
Opraura aHanslk TyTikmecinge 11-12 MM kenmeminze aTaisik moyertepi 6omasl.. IIIaFbUTbICKaH
COH aHAJbIK €Kl TYpJll XYMBIPTKaJIapAbl cajlyFa Kipice[l: YpBIKTaHFaH oHE YpbIKTaHOaraH
KYMBIPTKaIap.

¥pbIKTaHFaH JKYMBIPTKaJaH aHajlblK ar3ajap (OKYMBICIIBI apajiap, KaKeT Ke3JepiHje
aHaJIBIKTap) JaMMJIbl, YpbIKTaHOAFaHIapJaH aTalbIKTap AaMU[bl. ¥ pbIKTaHOaFraH KYMbIpTKaJIapiaH
aTaJlBIKTapJblH JaMYblH — napmeHozenes JieNl arajpl. byn apanapiaplH  0uo102uAnbIK
epexwenikmepiniy 0ipi. Kopesre >XyYMBIPTKa calapblH aJIJIbIHAA AaHAJIBIK OFaH OachlH CYFBII
TEKCepe/ll, erep Kope3 Taza 0oJiMaca, 0J1 OFaH cajiMaid TacTarl KeTeIl.

Xakcbl aHanmplK ar3a - op Kopesre Olp KYMbIpTKaHbl cayajbl. Kopes kakcel JailbiHjaica
aHaJIBIK apTKbl CerMeHTIK Oeirid canein 10-15 cekyHaTe >KYMBIPTKAHbI callafibl, COJIaH KeHiH Keyecl
Kopesre KbUDKBIMIBL. AHANBIK aF3a >KYMBIpTKalday[bl KYHII3-TYHI JKyprize Oepeji, OHJaraH
AKYMBIPTKAJIap/bl CaIFaH COH OJI JleMallyFa TOKTalIbl, COJI K€3/Ie OHbI KOpILIAIl, JKaF1ai »acam KyTil
JKYPI€H ’kKac KyMbIcuIbl apanap (6-12 KyHAIKTep)

Kecre 3.AHanbIKTapAblH *achbl MEH >KYMbBIPTKaJAybIHbIH OalIaHbICTBUIBIFBl aHAJIBIKThI
TaMmakTaubpipaabl. JKymbicmibl apamap op6ip 10-30 MuHYT cailblH aHAJIBIKTBI apa CYTIMEH
TaMaKTaH/bIPBIN OThIpabl. KaKChl JKYMBIPTKAIAWTHIH aHAJIBIK aF3a, IIAFbUIbICYIaH KeliH Oipze-0ip
PeT ysJaH YIUIbII MIBIKITAkIbI.

AHaJIBIKTapIbIH KaChI Tonrarel aHanbIKTap KbUTIBIK JKYMBIpTKAJIAY
CaHbI KOpCETKIITEPi
bip xac 8 114500
Exki xkac 12 148600
Y1 sxac 6 142500
Tepr xac 3 85000
bec xac 1 48000
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Tyidin
bizaig 3eprreynepimiz 6otibiHma Cyp COJNTYCTIK KaBKa3 TYKbIMIBI Oan apanapeid KammanOek
oMapralibuIapbl OChl KbUIAapbl 0ipa3 KETUIIIPreH, dcipece AIKCTePbepiliK OenruiepiHiH IIiHEeH
KYMBICIIBI JJapaKTap/AblH TYMCBIKTApPbIHBIH Y3bIH/BIFbI, aHAJIBIKTApJbIH >KYMBIPTKaNAy JAEHIeill,
OHTYCTIK eOHIpIHIH aya paifbiHa OeiiMaeymitikrepl. KamimanOek oMapTalibUIapblHBIH — OCHI
CEJIEKIMSICBIHBIH HOTIKeciHAe Cyp CONTYCTIK KaBKa3 TYKbIMIbI 0ajl apanapblHbIH ©HIMAIKTEpi
JKOFapblIaraH.
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90K 365.41

CYP COJITYCTIK KABKA3 BAJI APA TYKBIMBIHBIH BEJITTJIEPIHIH
KOPPEJALUAJBIK O3I'EPI'IIITIKTEPI

Mypat6ekKkbi3bl Yananai,- llIbiIMkeHT yHUBepcUTETiHIH MarMCTPAHTBI.
FouibiMu ketekiiici: 0.F.K., KaybIMAacThIpbLIFaH npodeccop CyneilimenoBa M.T.

benrinepnin e3apa KOPpEISIUSIIBIK KOPCETKIITEP1 TYKBIMIBIKKA, KIMMAT JKaFJaibIlHA KOHE
0an oKbliiHayFa >Kapamzbl UIBIPBIHJBI ©CIMAIKTepre OainaHbicThl Oosbin keieni. CoHAbIKTaH
OJIAPJIBIH IMapaMeTpIIi 06JIeK HAKTHI JKaFIanaapra OailJIaHbICThI €CENTEIIIT TYPaIbl.

buonorusipik koHE IIapyalIbUIBIK MMaijansl OeNruiepiHiH apachlHIArbl OallaHbICTap.IbI
anbikTay 2005-2010 xpuinapaarsl Capelaramn sxoHe KarmanGex omapranapsinaarbl Cyp COATYCTIK
KaBKa3 0as apa TYKbIMBIHBIH O€IruIepiHiH KOPCETKIIITEP] MEH KOHE OChl MEp3IMAEpAEri KIMMaTThIK
MOJIIMETTEP MEH LIBIPHIH/IbI OCIMAIKTEP OHIMIUIIKTEpiHE OailIaHbICTBl €CEeNTENIH ],

OHTYCTIK OHIpAE apaiapIbIH CTPEMaNIbIbl KIMMaTKa (BICTHIK TEMIIEPATypa, JKeJ/Ii KbIC T.0.)
OeWIMIUTITIHIH MaHBI3bI JKOFapbl, OChLIapra OaillIaHbICTBI apa eMIpJIEPiHIH MAaYChIMJIBIK TIPIIUTIKTIK
OeNCeHAUTIKTEpl JKOHE OHIMIUIIKTEpPIHIH KejeMJepl TeMeHJeyl Hemece apTybl MyMKiH. Omap
KeleHAl OelrulepMeH CHMNATTaJIbIHbIN, KOPPEJSUUSUIbIK OaijlaHbICTap apKblUIbl AHBIKTATIbIHAIbI.
Kamnan6ex XIIC omapraceinaarsl Cyp COATYCTIK KaBKa3 Oan apa TYKbIMBIHBIH OenruiepiHiy
KOPPETSLUSIIBIK KOpceTKITepl 1-1111 KecTene KeATIpUIreH.

Kecre 1. Cyp coaTycTiK KaBKa3 TYKBIMBIHBIH JSCTpPeMasibJbl KIUMaTKa OeHiMIUIIriHIH
KOppesiusuIbK Kodddunmentrepi (n=10)

benrinepain Koppensuuscol Kpic ke3inmeri Kextemperi Pamanapasig
a3bIK IIBIFBIHEI, JePHICAIII HOXKICIIEH JIaCTaHy
KT pamaiiap casl, JeHreii, 6amn
100 kope3

ApaytapIbIH KbICKBI IIBIFBIHEI,

% (lim 5,4-9.,6) 0,33%* -0,21%* 0,51%**

Apa yscbIHa KbIC KE31HIEeT'1

a3bIK IIBIFBIHBI, KT - -0,23* 0,29%*

(lim 1.7-1.8)

Kekremperi nepuacani

pamaiap cansl, 100 xape3 - - 0,42*

(lim 31,4-39,2)

OmapTaHbIH KOKTEMET1 KYII,

apa yscsl (lim 7,1-8,2) - 0,41 %** -

Eckepry , *, **, *** _ myHna sxoHe 0acka KecTenep/e AIMEIIIK JeHT eepi

byn «ypaeni Oenriiep, KelIeHAlI KOPCETKIITEPMEH cumnarTanaibsl. Koppemsmsuibik
ko3¢ puuumentrepaiy MoH1 Kamnanbek XXIIC omapracsingarel Cyp CONTYCTIK KaBKa3 TYKbIMBIHBIH
xKeke Oenruiepl apacblHAAarbl KbICKa TO3IMAUIINiH Kepcereni (kecte 8). MyHnarbl OOBEKTHBTI
xa0ap/IbIH HETI3TICI, KOKTEMJEr1 NEPHICAIIEPMEH TOJFaH pamallap CaHbl MEH apanapiblH KbICKbI
LIBIFBIHBI, ApaChIHJAFbl TepIC KOppemsuusuiblK kKoddduuuentrepaiy (-0,21) jxoHe coul ChISKTHL apa
YACBIHA KbIC Ke31HAET1 a3bIK WBIFbIHGI (-0,23) 60bin 0TbIp. COHBIMEH KaTap OMapTaHbIH KOKTEMJIET1
KYIII1 MEH KOKTEMJIET1 IEPHACAII/II paMajiap CaHbl apachIH/IaFbl OH KOPPENALUIIBIK KO3pPUIeHTTEp
(0,41) GaitnanbicTapsbl.

Ocbl KOppesIMsUIbIK OalaHbICTap apKbUIbl KaIIbl apa YSUIapblHBIH KbICKA TO3IMJLIINH
anbIKTail oThIpbIn (0,51), KexTemperi OIpiHIII pPEBU3USAAAFbl aHAJIBIKTAPJAbIH >KYMbBIPTKAJIAayblH
JKocrapyiayra OOJITBIH/BIFBl alKbIH, SFHU HETI3T1 HIBIPBIH JKbIIfHAY KE3€HIHE oMapTalarbl apa
caH/apblH OoJKayFa MyMKIHIIKTEpI1 Oepe/i.

Apa ysnapblHbIH HETI3r1 OarajblFbl OJIApAAH alaTblH eHIM Kejemzaepl. OHbIH MeJlepi
HIBIPBIH JKbIHAY OCIMAIKTEPIHIH KeJIeMl MEH JKaKbIHIbIFbIHA JKOHE OMAapTaHbIH COJI KE3EHIe
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TMANBIHABIFBIHA OalIaHbICTBl. AJBIHFAH MOJMIMETTepAl makmaHananbinl Cyp COJITYCTIK KaBKa3
TYKBIMBIHBIH AKCTEpbEpl MEH OHIMAUIITIHIH apachblHAaFbl OaijlaHbICTAp €CENTEN LIbIFapbUIabl (KecTe
2).

Kecre 2. Cyp conaTycTik KaBKa3 TYKbIMBIHBIH SKCTEpbepl MEH OHIMAUIIIIHIH apachblHIAaFbl
OaiinanbicTapbl(n=10)

JKanmer 6an Kanmner Herisri AHAaJILIKTBIH
OHIMJILIIr, KT OanaybI3 LIBIPBIH KYMBIPT-
benrinepnin xoppemsinusicel | (lim17,4-35,9) | enimauniri, kr MayCbhIMBbIHA | KaJIayIIbLIBIK
(lim17,4-35,9) AWBIHIBIK JIEHI e,
KYII1, KT CaHbI
(1im17,4-35,9) | (1294-1683)
TyMCBIFBIHBIH Y3bIH/IbIFbI,
MM (lim17,4-35,9) 0,68%** 0,45* 0,47** 0,72%**
3-111 TEPTUT €Hl, MM
(lim17,4-35,9) 0,22%* 0,34* 0,16 0,25
KyOuTansapl nHaekci,
%(lim17,4-35,9) 0,1 0,07 -0,16 0,36*
Tap3anbael HHIEKCI,
%(lim17,4-35,9) -0,21 -0,19 -0,1 -0,26
JKanme! 0air eHIMIUIIT, KT
(lim17,4-35,9) - (0,73 % (0,827%#** 0,79%**
XKanns! 6anaybI3 eHIMILIIN,
kr (lim17,4-35,9) - - 0,76%** 0,64 ***
Heri3ri mblpbiH MaycbIMbIHA
JTANBIHIBIK KYIII, KT - - - 0,63%%**
(lim17,4-35,9)

Cyp coATYCTIK KaBKa3 TYKbIMBIHBIH TYMCBIFbIHBIH Y3bIHBIFRI (7,061 0,01 MM) MeH »anmbl apa
yi1 Oan enimauririaiyg (34,9 kr) apaceiHma ThIFBI3 OH Oaimaneic (r = 0,7) O6ap  ekeHairi
aHbIKTaNbIH/IBI. COJl CHSIKTBI  apa TYMCBIFBIHBIH Y3bIHBIFBL (7,061 0,01 MM) MeH sxanmbl Oanaybl3
eHIMILIIrHIH (8,4 kr) apacbiHaa oy Oaitnansic (r = 0,48), HeTir1 WIBIPHIH KbIMHAY aJABIHABIFBI apa
yAchIHBIH Kyl MeH (r = 0,43) Ooubln mbIKTEL. EH xoFaprel oH Oaiinanbic (r = 0,7) apa TYMCBHIFbIHBIH
Y3bIH/BIFBl MEH Y5 aQHAJIBIFbIHBIH KYMbBIPTKAJIAYIIBUIBIK apacblHAa OOJAThIHABIFbI CTAaTUCTUKAJIBIK
OHJICYNICp Jaonenieni. YUIHII TEepruT €HI MeH Oan »koHe Oanaybl3 apachlHAa opTamia OH
Oaitmanpictap (r = 0,22) sxxone (r = 0,34) GobI.

XKac omi KyMmbIpTKaJlaMaraH aHaJbIKTBIH CaJMarbl MEH TYKBIMIBIK 0€3 TYTIKIIeaep
apachIHIAFbl KOPPEISAIUSUIBIK Kodpduuuentrepi r = 0,48 TeH OOJBIN MIBIKTHI, aJl KYMBIPTKaJIaMaFaH
aHAJIBIK T€H JKYMBIPTKalaFaH aHAJBIKTBIH  CaJIMakTapbl  apachblHAAFbl  KOPPESLUSIBIK
K03 duLMeHTTeP] THIFBI3 OalIaHbICTa €KEH I aHBIKTaIbIHIBI (T = 0,60).

Heriri mbIpbIH KblifHAY alAbIHABIFBI apa YACHIHBIH KOPPENALUSIbIK KOA(GOUIUEHTTEP] ThIFbI3
Oaiinanbicta Oan eHiMuuiirimen (r = 0,84) men Oanaybi3 eHimauliriMed (r = 0,77). Apa ysICbIHBIH
KYIIl MEH aHaJBIKTBIH >KYMBIPTKAJAIaylIbUIbIK KaOuUieTTepi apachlHaarbl Oainansictap r = 0,66
€KEHII'H KOPCEeTTI.

ATanpIKTap/plH cajiMarbl MEH KaHaTTapblHBIH €H1 apachlHIa KOPPEISLUSUIbIK Ko3(pdu-
uuentrepi r = 0,47, an Tepic OallaHbIC KaHaTTapblHbIH apackiHaa r = -0,52+0,24.ATanbikrap
AKCTEPbEPIIEPIHIH apachbIHAAFbl OH THIFBI3 OaillaHbIC 3-111 TEPrUT MEeH caaMmarbl apacbiHaa r = 0,70
00717161

CoHbIMEH, IIapyalIbUIbIK-TIai1aibl )KoHE OMOJOTUSUIBIK Oenruiepl OoibiHIa Cyp CONTYCTIK
KaBKa3 TYKbIMJbI 0ajl apajapblHbIH apacblHIarbl OaljaHbICTap/bl MaiiagaHa OTBHIPHINT OJapMeH
aCBUTIAHBIPY )KYMBICTAPBIH OJIaH Ja 9pi1 KETULAIpyTre O0NaThIHIBIFBl €CENTEIIHT€H KOPPESIUSITBIK
K03 (ULUEHTTEP aHbIK KOPCETIM TYP.
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Tyidin
Ocpl KOppesIMsUIBbIK OalaHbICTap apKbUIbl KAIIbl apa YSUIapblHBIH KbICKA TO3IMJLIINH
anbIKTail oThIpbIn (0,51), KexTemperi OIpiHIII pPEBU3USALAFbl aHAJIBIKTAPJAbIH >KYMbBIPTKAJIAayblH
XKocrapiayra OOJNAaThIHABIFBl aMKbIH, SIFHU HETI3T1 IIBIPHIH JKbIHAYy KE3€HIHE oMmapTajarbl apa
caH/apblH 0oJKayFa MyMKIHIIKTEp1 Oepenl

90K: 513.42.02

CAJIBICTBIPYJIAP TEOPUACBIHBIH HEI'I3I'T AHBIKTAMACBI
7KOHE OHBIH KACHUETTEPI

OpsbinbGaeBa I'.0. — LLIbIMKeHT yHMBepCUTETIHIH MATHCTPAHTHI.
Folabivu ketekmiici: noueHT Meneroexona P.A.

CannapaplH dJ€MEHTap TEOPUSCHIHBIH MAaHBI3bI MOCENEpiHiH Oipi OOJIBIT  TaOBUIATHIH
CaJIBICTBIPYJIap TEOPHSACHIHBIH Heri3iHe ToKranalblK. CalbICThIpy JKOHIHAEr! YFbIM, MYHBl €H
anFaml per Kosjanral ['aycc, Oip CaHHBIH €KIHIII CaHFa OeNIHTIIITIN YFBIMBIMEH ThIFBI3 Oaiina-
HBICTBL. bys1 yFbIM 0i3re ocipece OepuireH caHmapibiH Oipi eKiHIIICiHE OeJiHeTIHIH-00ITHOSUTIHIH
YKOHE JIe KaHJal KalblK KaJaThIHBIH OUTY Kepek OoJFaH/ia aca Kaxker 6osmaxk [1].

Mpeicainsl, n-HaTypaji caH OosiFanza, i " MOHIH Taly yuriH 0i3 mopexe n-ai 4-ke OeneMis e,
TEK KaJIZIbIKKa FaHa Ha3zap ayJapaMbi3.

Erep ne n=4q+r, r<4 Gosca, oHna
i"=i'

Oonapl.

A erpi sinT® moniH Taby kepek Gonrana ga T'-Tei 360°-Ka ecernirin eckepmeii Tek
KAJABIKTHI FaHa aJaMbl3.

Ochbl CUSIKTBI €CeNTep/l HIEIIKEH IE CANIBICTIPYJIap TEOPUSCHIHBIH KONTEreH KEHUIIIK
TYFbI3aThIHbIH OallKaliMBbI3.

AittanbIk k- anyipid ana 6enriieHreH OyTiH OH caH JAeiik. bbutaiirel sxepjie MyHbI 013
CaJIBICTBIPY MOJYJIBI Jien aTalThiH O60aMbI3. Erep a-b ( He b-a ) aifbipmachkl k canbiHa OesniHeTIH
0oJca, oHaa OYTiH a MeH b eki caH k Moysbl OOMbIHINIA €3 apa  CaJBICTBIPBIM/IbI JICJTIHEI].

l"aycc xonganran 6enruiey OoibIHIIA, CaTbICTRIPBIM/IBI CAaHIAP/Ibl OblIall jKa3a bl

a=b (modk),

aJ OKpUTYbI ObLIail: k Moysel OOMBIHIIIA a CaHBI b CAHBIMEH CaJIBICTBHIPHIMIBI. @ MEH b
CaH/aphbl CaIbICTBIPY MYILEIEpI ACT aTiabl.

Mpicansl, 27 meH 48 cangapbl 7 MOy bl OOMBIHIIA ©3apa CalIbICTBIPHIMIbI

27=48(mod 7))

eiiTkeH1 27-48=-21 caubl 7-re O6emninenl. Anaiga 37 men 15 canpapsl 7 MOIynbl OOMbIHILIA
©3 apa CaJIbICTBIPHIM/IbI EMEC,

37# 15 (mod 7)

eiiTkeH1 37-15=22 canbl 7-re OemiHOEH 1.

Anitaneik a MeH b canmapsl mod k OoiibiHIIIA €3 apa CaTbICTHIPHIMIBI JACITIK:
a=b(modk)
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a CaHbI CAJILICTBIPYIBIH COJI XKakK O6JIiri e, all b caHbl —OH JKaK OeJiri.

CanbIcThIpbUIaTBIH @ MEH b caHJapbIHBIH opKaiichichl k MonynbiHa Oenemi3:

a=kq1+r1

b=kq2+r2

MYHJIa

0=r; , <k

apt GoiibiHIIa a MeH b cangapbl k MOJyabl OOWBIHINA CAJIBICTHIPHIM/bI, COHBIKTAH
a-b=k(qi-q2) + (r1-r2 ) aiieipmacsl k-ra GemiHeni.

BeninrimrikTiy OipiHiui Kacueri. Erep a MeH B caHJapbIHbIH 9pKAaWChICHl YIIIHIII C CAHbIHA
OesiHeTiH 00JICa, OH/IA OJAP/BIH KOCBHIHIBICHI HE alibIpMachl aT B 16 COJ ¢ caHbIHA OOIiHENI.
HIpiHbIHaa, alTalNbIK @ MEH B caHaapbl OIpeH ¢ caHbIHA OeJliHel JeiK.

2-Teopema

a=Bq

IapThIH KaHAFaTTaHABIPAThIH ( CaHbl TaObLICA, OCBl JKarjaija, TeK KaHa COJI JKarjaija a
caHbl b-re OeiHenl.

Omnaii Gonranna 2-teopema OoifbIHIIA OYTIH (iMEH (2 CaHIapbl TaObLIbIIL,

a=cCqi, B=Cqy,
opbiHanaael. Ochl TEHIITEPAl MYyIIENen KOCHII HE a3alThlll, MbIHAHbI TaO0aMBbI3:

atb=c(qitqy), aruu c/(a £ b)
VeI IEMEKIIIIMIZIE OChI OOJIATHIH.

bynan OGemiHrimTikTiH OipiHIII KacueTi OOWBIHINA, Ii-I; allblpMachlHbIH k-Fa OediHeTIH/Ir
IIBIFABI, a7l Oyl JKarmail Tek r1-1,=0, r;=r, OoJiraHaa FaHa €KEeH1 TYCIHIKTI.

CeilTin, canbICTHIPBUIATHIH CaHIAAP/bl MOJYJIbFa O6JITeH/I€ IIBIFAThIH KaJJBIKTaphl Oipieit
007a/bl, COHABIKTAH CaJIbICTBIPbUIATBIH CaHAAPAbl KeHe TeH KaJIbIKTbl caHjgap Hem Te
aTannpl.

A, KepiciHIIe, TeH KalJbIKThl CaHAApPAbIH ©3 apa CalbICThIPhIMJIbI OOJIATHIHIBIFBI TYCIHIKTI.

ConbiMeH, ekia MeH b canblH k-ra Oenrenme Oipaeil KaiablK IIBIFATBIH 00Jica, TEK COHJA
FaHa a MeH b canzapbl k Mozynbl OOWBIHINA CAJBICTBIPBIMABI OO0JIAbL.

Erep a-ub1 k-ra Genrengeri Kaumwslk r Oosica,

a=kq+tr,

oHJa

a=r(mod k)

0oapsI.

Erep ne a cansl k-ra Gemince, srau r=0 Oosica, oHza

a=0(mod k)

6onanel. lemex k momyneiHa ecemik ke3 keinreH caH (0 canpiMeH k Momaysnbsl OoiibIHIIIA
CaJIBICTBIPBIM/IBI  OO0JTa IbI.

AHBIKTaMara KaparaHJa €Kl CAaHHBIH CaJIbICTBIPBIMIBUIBIK KATBIHACHI JETEHIMI3 OCHI
CaHJApJIbIH MOJYJIBI €CeNIriHe NEHIHT1 JSMAIKICH aJbIHFaH TEHIIr1 OOJIBII OTHIP.

CanpICTBIpyZIap KaCHETTEPIHIH TEHIIKTEP KACHETTEPIHE TOJIBIK JEPJIK YKCACTBIFBI OCHI
aNTBUIBITT OTBIPFAH jKarjaiifa OalaHBICTHI.

I-kacuer ( pednexTuBTiK Kacueri ). Ke3 keiaren can e3iMeH 631 CalbICThIPBIM/IbI:
a=a(modk).

[emapHAa 112, a-a  alippMachl Kamauja k caneiHa OestiHenmi
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2-xacuet (cumMmetpusibl KacueTi ). Erep a=b(modk) 6omca, onna

b=a( mod k)
00maapl.
[emapiHAa 112, a-b Men b-a aiisipmanapel k canpiHa Oipaeit OenmiHemdl.

3-Kacuer (TpaH3UTUBTIK Kacuerti ). Erep

a=b (modk ) xone b=c(modk)
0oJica, oHAa

a=c(modk )

00J1aIbI.

[HapT GoiipiHIa a-b MmeH b-c aitpipmanapsl k-ra Oesmineni, memek, onapabi (a-b )+( b-c)
KOCBIHJBICHI J1a k-ra OemiHenl, SFrHU

a=c(modk)

4-xacuer CanpICTBIPYIbIH Ke€3 KEIreH MyLIeciH Olp j>KaFblHaH EKIHIIl KarblHa Kepi
TaHOaMeH Keulipyre Ooajbl.

IIeprapIHaa 13, aUTaATBIK
a=b(modk)

JeNliK, COHMa, a-b aiipipmacsl k Oesineni, onait Oosica b-a aiibipMackl k Moysbl GoibIHIIIA
0 canpIMEH CaJIBICTBIPBIM/IBI,

a-b =0 (mod k)
Hon comait

b-a =0 (mod k)
HEeMece

b=a( mod k)

5-kacuer Monynbaapsl Oipjeil exi He OilpHelle calbICThIpyJIapbl MYyLIENen KocyFa He
azaiityra OoJajpl.

ATasibIK MbIHA cajbICThIpyiap 6epiareH 6osiceid: a=b(mod k) sxone ¢=d ( mod k).

Conpa a-b, c-daitpipmanapsl, I€MEK, 0JIAPIBIH KOCHIHIBICHI

(a-b)+(c-d )=(atc)-(b+d)

KOHE aMbIpMaChI

(a-b)-(c-d )=(a-c)-(b-d)
ne k-ra OeJtiHe 11, COHABIKTAH

a+c=b+d(mod k) memece a-c=(mod k).
Erep n canpicTeipynap 6epinren 6oJca,

a;=b;(mod k),
a,=b,(mod k),

an=bp(mod k),
OHJa J1a J1oJ1 OblIai xKazyra 00abl:

atapt...+a,=b;+by+....+by(mod k).
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HepOec xarmaiina, erep

ar=a=....=an—a, b]zbzz. .. .:bn:b
6oJica, onma a=b(mod k) cebenTi ObL1ait 60Ma7BI:

na=nb(mod k).
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Pe3rome
B crarbe u310KEHBI COACPIKATCIBbHO-MCTOANICCKHUEC JIMHUKW YHUCC]I B IOKOJBHOM KYpPCC
MaTEMaTHUKU.
Summary
The article presents the content-methodical lines of numbers in the school course of
mathematics.

VJIK 378(075.8):51

TYPAKTBI KOD®®UIUEHTTI EKIHINT PETTI CBI3BIKTHI
TA®PEPEHIUAIBIK TEHJIEYJIEP

OMipxaHoBa JIa33aT OMipXaHKbI3bI
HIbIMKeHT YHUBEPCUTETiHIH 2 Kypc MarucTpaHThl

AHbIKTaMa. MbIHA TypJIeTi TeHACY
ytpy +qy=0
TYpakThl Ko3(duuuentri 2 — perri OIpTeKTi CHI3BIKTH AuddepeHanablK TeHACY Hen
aTanajpl, erep Ko3pQUIHEHTTEp p MEH  HAKThl TYPaKThl caHaap 6oJica.
bizre Genrini, Oy TeHACYAIH Kajlbl MIENIIMIH Ta0y YIIIH OHBIH CBI3BIKTBHI TOYENCI3
eKi aepOec menrimMid Tady KeTKUTIKTI.
(1) tenneynin nepbec memiMii MbIHa TypJie 13AeHMI3:
_ kx
ry=e, 2
" o " 2 kx
y =ke™, y =k’e
MyHzaFe kK = const  Coupa :
Ocsinapel (1) TeHaeyre anapblin KOMbII, MbIHAFaH KeJleMi3:
ek"(k2 +pk+q)=0

ko ..
By xkepuen € 7 0 exenuirin €CKEpCEK, MbIHAY IIBIFaIbI:
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2 —
k +pk+q—0. (3)

. kx
CoHpIKTaH, erep k  caunl (3) TeHumeyni KaHaraTTaHIBIPATBIH OoJica, oHma € (D)
TeHneyaiH memriMi O6omanel. (3) tenumey (1) TeHmeyre coiikec XapaKTepUCTUKAIBIK TEHJACY eIl
aTasaJpl.

XapaKTepI/ICTI/IKanLIK TEHJEY KBaJpaTThIK TeHjey 0o0bl Typ. COHIBIKTaH OHBIH €Ki

TYOipi 60nanel. Onap/isl k AKOHE k, apkpUIbl Oenrineimiz. Cona onap:

/ S N i
’ 2 4

B¥J‘I KepJie MbIHAal sxaraaiiap 600Jybl MYMKIH:

L k MEH ky HaKTBI KOHE opTYpIIi (kl *#k, );
IL k MEH ky KOMIUIEKC CaHap;
I1I. kl MEH k2 - TEH HaKThl CAHJIAp (kl :k2).

OpOip XKaraalIbl )KEKe — )KEKe KapacThIPaMbl3.

. XapakTepucTUKaIbIK TEHACYIIH TYOIpiepl HAKTHI )KOHE dp TYpPJIi: k #k, .
byn xarnaiina nep6ec menrimMaepi MbiHa QyHKIMsUIIAp OOJIAIBI:
X _ kyx

yir=¢€ Y, =e€

by menriMaep ChI3bIKTHI TIyenci3, cedebi

X
y e
—2:—:e

i e )

CoHIBIKTaH, KaJIbl MISIIM MbIHA TypJle OOJabl:
k; k.

y=Ce" +C,e™*

k)X & const

Muican 1.7 7Y =2V =0 1y hepenmmanpix Tenzeyi Gepinren.
I emry. XapakTepuCTUKAJIBIK TEHAEY MblHA TYpAE O0Jaabl:
kK> +k-2=0

XapaKTepI/ICTI/IKaHHK TCH)Iey,JIiH Ty6ipnepiH Ta6aJ'II>IKI

klz———}-—:l’ k2:———— —2
2 2 2 2 )
Bbyn Ty6ipiiep HaKTBI XKoHE 9PTYPIIi. COH)IaZ
X —2x
y=e', y,=e; y=Ce" +Cye”
k,=a+if, k,=a-if
Omnapapt nen Oenruieiik, MyHIaFbl
2

a:_ﬁa ﬂ: q_p_

2 4
HepOec menrimaep/i MbIHA TYpJE skKa3yFa 00JIajIb:
— (a+iﬂ)x — (a—iﬂ)x
yi=e€ » Vy =€

- 4)
byn ¢yukuusuiap (1) nuddepeHunanablk TeHASY 1 KaHaFaTTaHIbIPaThIH HAKThl apryMEHTT1
KOMIUIEKCTIK (QyHKIHsIIAp.

TyxbipbiM. Erep kannait aa 61p HaKThl apryMEHTT1 KOMIUIEKCTIK (yHKIIHS
y= u(x)+ iv(x)(s)
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(D) TEHJICY/l KaHaFaTTaHAbIPCa, OH/IA OJ1 TEHILCY I u(x) MIeH v(x)
(GYHKIMSUTapBIHBIH 9p KaWChICHI 1a KAHAFaTTaHIbIPaibl.
[eHbiEAa, (5) epHekTi (1) TeHaeyre anapbll KOWbII, MbIHAFaH KeJIeMi3:

[u(x)+ iv(x)]" + p[u(x)+ iv(x)]' + q[u(x)+ iv(x)] =0 HeMece
(u" +pu +qu)+i(v" +pv + qv)z 0
bipak, koMmiekcTik QyHKIIUS TEK COJI K€3/le HOJbI'e TeH 0O0JIaJbl, €rep OHBIH HAKThI OOJiri

MEH >Kopamal 0eJIiri HoJibre TeH 0oJica, SSFHI
u +pu +qu=0 v +pv +qv=0
, )

bynan kepemis, u(x) ne” v(x)_ TiH opKauchichl (1) TeHaeymiH memiMi OOJbIm
TaOBIJIATHIHBIH.

Kommiekctik menrimaep (4) — Ti HaKThI JKOHE >KOpamay OeIKTEPIIH KOCBHIH-IIBICHI
TYPIHJE JKa3blIl alaMbl3:

y, = ™ = o™ o = ™ (cos Bx +isin fx) = e™ cos fx + ie™ sin fx
b
y, =™ = o™ o7 = ¢ (cos Bx —isin fix) = ™ cos fx —ie™ sin Px
b

apan V1 =€ cos fx +ie™ sin fx . W= e cos fx —ie™ sin fx 6)
XKorapbiga gonenyieHreH TYXbIpbIM OoifbiHIIa (1) TenneydiH aepbec mienrim-uepi

0O0JIBINT MBIHA HAKThI (PYHKLHUSATIAP TaObLIa/IbI:
y, =e™ -cos fx (6/)
Z=e“” -sin fx (6//)

Y1 men Y2 QyHKUMATApHI CHI3BIKTHI TOYyeEICI3, ceOebi

.
B4l ewc—w = ctgPx # const

y, €% sinpx

CoHBIKTaH, XapaKTEPUCTUKAIBIK TEHJAEYAIH TyOlpiepl KOMIUIEKCTIK caHgap OoJIbI
kenrenjie (1) TeHaeyi >kanmnsl MemiMi MbIHa TypJie 001abl:

y= C];] + Cz;z =C,e™ cos fx + C,e” sin fx

Hemece

y= e”"‘(C1 cos fx+C, sinﬂx) %

2

MYHJAFbI G MeEH G . Ke3 KeITreH TYpaKThLIap.
(7) menriMHIH MBIHaAAW nepOec >KarJalbIHBIH MaHbBI3Bl YiKeH. O kaFgail MbIHAY:
XapaKTEePUTHKAIBIK TEHACY/IIH TyOipepi Ta3a sxopaMai OOJIFaH JKaFaail.

Erep (1) termeyne P = 0 0oJica, OHJ1a OCHI JIepOeC JKarFaai Kl MIbIFaIbl:
Vv +qy=0
byn muddepennmanaplk TEHACYAIH XapaKTePUCTUKAIBIK TEHICYl MbIHA TypJe 00-1aabl:
k>*+g=0¢g>0

by xapakrepucTuKalbIK TeHICYAIH TYOIpIepi:
k., =*i\lg =i, a=0
(7) wenriM MblHA TYpre Keneai: y=C cosfir+C, s1nﬁx_

Mgican 2.V T2y +5y=0 TeHaeyl Oepuired. JKanmbl ImIenIiMiH >KOHE MbIHA

yx—OZO’ Y x—OZ1
N N OacTankpl MAPTTHI KAHAFATTaHABIPATHIH IepOeC MEHTIMIH TaIl.
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Iemry. 1) XxapakTepucTUKaIbIK TEHICYIH Ka3abIK:
k*+2k+5=0
ky=—-1%2i, k, =—1-2i
TyGipaepin TabanbIk: . CoHABIKTaH, >KaJIbl IMICIIMI MBbIHAIAN
y=e(C, cos2x+C, sin 2x)

Oonagpl:
2) Enai nepOec memimin Tabampl3. O yiniH 6acTanksl IapTThl Naiaa-1aHaMBbl3:
y' =—e(C, cos2x +C, sin2x)+e " (—2C, sin 2x +2C, cos2x) =
= ¢ (= C, cos2x — C, sin2x — 2C, sin 2x + 2C, cos 2x).
0=¢"[C, cos(2-0)+C, sin(2-0)] oynan G =0,

1
1=-C+2C,, 1=2C;, Cy=2

y=—e "sin2x
Ceiltin, 13/1€1 OTBIPFaH JAepOec MM MbIHAY:

Meican 3.V 19y =0 Tegaeyl OeputreH. JKanmbl mIemiMiH KOHE MbIHA

b% =0, vy 0 =3
OacTankpl MIAPTTHI KAHAFATTAHIBIPATHIH AepOec MISHIiMiH Tarl.

. 2 p—
Hlemry. XapakTepuCTUKAIBIK TEHACYIH Ka3aJbIK: k™ +9=0,

' ' k,=3i, k,=-3i
Ty6ipnepin TabambIK: .
JKanme! mremiM MbIHamam 001ab!: y=C cos3x+C, sm3x_

Enni nep6ec menrimMin TababIk:

y =-3C, sin 3x +3C, cos3x.
{ 0=C, cos0+C,sin0,

3= 3C sin0+3C,c050 =% Gl
Conpa nepbec memrim: ¥ = sin 3x
XapakTepuCTUKAIIBIK TCHICYAIH TYOIpJiepl HAKTHI KoHE ©3apa TeH, SIFHU ky = k2.
ANJBIHFB  TNKblIAy Heridinge Oip nepbec memriMi MpiHay — 21 et . Ocpl pnep-6ec

MIENTIMMEH CBI3BIKTHIK TOyeJIci3 OoJiaThIH ekiHml gepbec memrimai Tady kepek. Exinmii aepOec

. . ekzx . o .
HIeIiM YIIiH - T1 astyra 6onmaiipsl, ce0edi
k
yo_e"
—=——=1=const

2
V2 € , SFHH CBI3BIKTBIK TOYEJIJII.

Exinmi nepbec memimai MbIHa TYpAE 13AeHMI3:

= u(x) et
b
MYH/JIaFbl u(x) - Oenrici3 ¢pyHKIUs, TaOyIbl Tajgaml eTe/l. Y2 - nen exi peT TYBIH/BI AJIAMBI3:
v, =u e +u-ke" =e" (u + k]u)
" ! " ! " ! 2
v, = ke (u + k]u)+ e (u + ku ): ek‘x(u +2ku +k, u)
Ocwr 72> V2> V2 _ iy epHekTepiH (1) TeHaeyre anappi KOHbII, MbIHAFAH KEJIEMi3:

ek‘x(u" +2ku’ +k12u)+p-ek‘x(u' +k]u)+q-ek‘x =0
&l + 2k, + p + (k7 + pk, + glu]=0.
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ki XapaTepUCTUKAIIBIK TEHICY/IIH ecenl TyOipl OoJFaHabIKTaH
kl + pk,+q=0 2k, +p=0.

KOHE
. .. . kx "
OCBITAp/Ibl ECKEPCEK, KOFAPBIAAFhl TIK JKAKUIAHBIH imi MeiHa Typre kememi: € 4 =0,

kyx " . .
Byman € # 0 Gomrammsikran # =0, by TeHnmeyal uHTErpainacak, MbIHaFraH KeJleMis:

u=Ax+B_ PBigre u =0 TEHJCYIHIH Ke3 KelreH aepOec memiMi ®eTKUTIKT. COHIBIKTaH, 4=1,

— kyx
B =0 nen ancak ta Gonazmpl. Onaii Gonca, ¥ = X Gomaapl ga, -2 YUIH MBIHAHBI alaMbi3; 2 — ¢

. byn Y2 men N CBI3BIKTHIK TOyeJCI3, ce0elil

ki
Y2 xe
= =——=X# const

Vi et
Oumaii 6oJica Oy *Karjaiia *arpl WEenriM MbIHA TypJie 001abl:
y=Ce" +C, xe" =(C, +C,x)e""

Muican 4.7 —4Y 4y =0 TeHieyi Gepiires.
Iemy. XapakTepUCTUKAIIBIK TEHIEYIH Ka3aJbIK:
k*—4k+4=0

ki, =2+v4-4=2

OmnbIH TYOIpiiepiH TaOaMBbI3: , SFHU =k, = 2.

e +C,xe™ (C, +C,x)e™

Kammsr memivi ¥ = & , sFHA Y 001 bl
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90K 236

HETTIK IHAPTTAPBI HEPUOATbBI BOJATBIH TEHAEYI
YIIIH APAJIAC ECEIITI ®YPBE TOCIJIIMEH HIEITY

Bernm6aeB Amup OpmanoBuy- llIbiMkeHT YHMBepPCUTETIHIH 2 Kypc MaruCTPaHThI

KBanparypainbik ¢popMynianbl naiananbil GyHKIUSIHBI KaJbIlIKa KEJITIPreHAe ajaJbIMEH COJ
¢byHkUsSHBIH DPypbe KOd((ULIMEHTTEpIHE KYBIKTal CcOJaH COH Oapbll (PYHKIUSHBI  KajblIKa

KeNTipei.
r>0, 1<q,0 <o cangmapel OepuiciH koHe r=p+a, 0 <a <1, OonceiH. MyHna
peEZp=0. B 9(0 1)s (quo = q) —Huxonbckuii-becoB kiacel nen op ailiHbIMaNbIChl OOMBIHIIIA,

1 ICPHUOATHI JKOHEC Keneci TGHHIKTCpI[l KaHaraTTaHJAbIPpaTbIH
fllgr o = lfllLaconys +

1
+ lu|~5-8@=P)||AZf® du)d < 1
rnhen o 182EO gy
t1+ +tS p

o 1+ +tf
QyHKUMANAp SKMBIHEIH aitamb. Mysamarsl |ul = Ju? + ... +u?, fOx) = PRI tss()

xone A2f(O(x) = fO(x + 2u) — 2fO(x + u) + fO(x).

N(N=1,2,..), b= (by,..,b,) €RN, x™ € [0,1]5 (n = 1, ...,N) cannapsl Gepiicin >xoHe
F —op aiinbiManbicel OoifblHIIA 1-mEepUOATHI XKoHE TpUroHOMeTpusuibIK Dypbe-Jleber Karapbl
KUHAKTANAThIH Y3UTiCCi3 QYHKIMUIapAaH TYPaThIH Ke3 KelreH kiacc 00JickiH. MbIHaIap

S (F; {X(n)}:ﬂ,b) = sup jf(x) dx — Z b, f(x,)],

[0,1]°

On (F; {X(“)}:zl) = irt}fSN (F; {X(n)}nzl’ b) ,

. n N
(P = {><(111§l}1f;]=1 O (F; {X( )}nzl'b) ’

OO0JICHIH JIeTl ajaibIK. OHna (N =295 1)

0= (B B e 0sm <pG 1 )0

TOpBI YIHIH KCHCCI IHapT OpI)IH)IaHaI[I)I.
(ln N)Z(s 1)
SN(qu, Sn) =< T

By >KyMBICTBIH HETI3r1 OOJIMIHIE OH Karbl Bgﬂ (0,1)° Huxonbckmii-becoB ¢yHKImsIIap
KJIaChIH/IA JKaTaThIH Keml emmemai [lyaccon Tenneyinin u,, (x, f) memiMmia CMOJSKTHIH TYHIHIEPiH
naiiganada otTbipbinl  IllepHUA30BTHIH oniciMeH (QYHKIMOHAIAAPIbIH TEH30PJIBIK KeOeHTIHAIC]
apkpuiel L2(0,1)% xone L*(0,1)S HopManapblHaa JUKpeTH3alusaIay eceOin KapacTelpaMbls. epbec
TYBIHABUTAPHI JJIANTUKAIBIK THNTI JUdPepeHIHsUIIbI TeHAeY O0TaThIH

9%u 62

Au= a_xi + F =f (2)

Typigaeri tenaeyai [lyaccon tenaeyi nenmis.

Erep f = 0 Gonca onma Ilyaccon tenneyi Jlammac tenneyine avHananel (Jlammac Tenmeyi
[Tyaccon Tenaeyinin nepdec Typi 606N TaObLIAIbI):

Au=0.

byn xarnaiifa (2) TeHaeyimMi3 CaHCBI3 Kol LienriMaepre ue 601ybl MyMKIH.

F —op aifbiManbichl OoibIHINIA |- IEPUOITHI XKoHE TPUTOHOMETPUSUIIBIK Dyphe-Jleber Katapbl
sxuHakTanatein f(x) = f(Xy, ... ,Xs ) Typinmeri QyHKIUsIAp KUBIHBIHAH TYPATBIH KJIACC OOJICHIH.
Erep f(0)# 0 6Gomca, omma op6Gip mrekapansik 1maprt ymrs [0,1]° KHBIHBIHZA IKATATHIH
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w(x)pyakuusicel  TaObuianpl. [0,1]° SKUBIHBIHIA KaTaThlH (QYHKIMACH [IEKApaIbIK MIapPTKA
OaiinanbicTel Aw = 1 60oarana (2) TeHAeyIMI3IIH TYpl MbIHaaai 00a bl

W () = W0 1(0) = 5 Tmeex s €20 (3)

MyHza OKYJIIbIBIIAHBIH — OULAIpeTiHI  MbIHAZal, MyHJIa m = (0,..,0) Oonranma
f(m)
(m,m)

KOCBIH/IbIFA KipMel/i,ce0e01 OHBIH MaFbIHACKI 00JIMAl Kayia ibl.

Erep f(Xq,... ,Xs ) QYHKIUACH Xq,... ,Xs 9P AWHBIMAJBICHI OOWBIHIIA TaK OONAaTHIH OoJca,
oH/1a (QYHKIIHUS

1 f(m) ;
u(X, f) = — mZmezs* = e2mi(mx) 4)

Jupuxie ece6i ymrin [0,1]5-Te xaraThiH jkoHE OacTanmkpl MIAPTTHI KaHAFATTaHILIPATHIH
[Tyaccon TenaeyiHiH memnrimi 6oJbin TadbIaab! (KapaHsi3./3, 187-6e1/).
Byl MakanaHbelH MakcaThl 1a coi Uy, (X, f) [lyaccon Tenueyiniy menrimin keneci

(TyH () = o (f(xD), ... ,f(xM),x), (5)

KaJIbIIKa KEeJNTIPY OIepaTopbl apKbUIbl JUCKpeTHU3alusuiay OoJibil Tadblaaabl. MyHIa
x™(n=1,..,N)[0,1]° —reri nykrenep, @n(z4, ... ,Zy,X) GyHKIMsICH C KOMIUIEKC MOHJ JKOHE
CN x [0,1]%,(CN = C X ... X C) kuBIHBIH/A aHBIKTAIFAH Y3UTicCi3 QYHKIUACHL.

Kanpinka xentipy ecediH HaKThl aHbIKTaMasap O0epe OThIPBII JKaJIIbl TYPIH KeNTipeHik.

N sxome s (N,s = 1,2,...) marypan cangapsl 6epincin., Q = Q, =[0,1]%5,a = (ay, ...,ay) €
RNt € Qi (k=1,...,N),t = (ty, ..., ty) koHe MbIHa/Ai1 Genrineynep eHrizeiix:

Sn(F;t,2) = supge [[ g s FCOdx — TN, anfltio)| (6)
8n(F) = inf,; 65(F; t,a) (7)
MYHIa UHTETpal Puman MarbIHACBIHAA KOJAAaHbUTYa, aJ1 aKbIPJIbl KOCBIHABICHI

A(ft,a) = XN_ af(ty) (8)

KBajpaTypajiblK (opMmylia Jemn arajblll, a >XoHE t- COWKECIHIE OHBIH CajJMarbll MEH
Ty#ingepi; F— Oenrini Oip maprrapasl Kanararrasasipatbin [0,1]° ansikTanmran QyHKIusIiap
KUBIHBIL.

(6-7)-neri [ o f(x)dx, wmarerpamsiQ) = [0,1]° ambikranran f(x) dysximsacena Toyeni, (6-7)-

neri [ q f(x)dx, uaTerpanet (8) aKpIpIIBbI KOCKIHABICKIMEH KybIKTanansl. f(t;), ... ,f(ty) momimerrepin
(8)-Ten e3remie Typae nainananyra 00Iaabl.
A(f; tr (PN) = (PN(f(tl); ey f(tN))r (9)

myHzaarsl @y (Ty, ..., Ty) —HakTHl MoHAL, N aiabiMainsl, @y (0, ...,0) = 0 Gonareia QyHKIHS.
(8)-teri A(f; t,a) opusina A(f; t, ) — ai anapein Kolicak:

8N (Fl (er tr) = suprF [Ojl.]Sf(X)dX - (pN(f(tl)r ey f(tN)) ] (10)

8N (F) = inft inf(pN 8N (Fl PN, tr) (1 1)

Kepinin typranmaii, (8)- ¢popmynacel (9)-Tig nepbec Typi.@y —aereHimMiz @y(tq, ..., Ty) =
YN TxaKCHI3BIKTHI GbyHKLHS. (10-11) KaTeJIrHIH ONTUMAJIbI OaranaHysl

KbI3bIFYIIBUIBIKTYFBI3abl, (6-7) eceOiHIH A€ 031H/1K epeKIIUTIKTepl 6ap.

Ken aitHbIMaIbl jkaF/iail TEOPHUSUIBIK JKaFbIHAH KypAesi Oipak NMpakTHKAIBIK ecernTeple Kol
KoJimaHbu1a el JKoFapeiia alThIl ©TKEH N Keibip skarnaiiapaa rana (7) epHeri n1oa taobuiraH. (7)
OpHETriH /1911 Taby KypAesi Macesne OOoJFaH/IbIKTaH, COJI €Cell JKOFapblJaH Oarajnay »oHE TOMEHHEH
Oaranay OoJbln exire OeJiin KapacTbIpbLIaibl. AFHN

Y1 (N; F) < 8y (F) < Y (N; F)
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Erep Y, , Y, pynkmusimapsr gon 6errece, F kmackiHaa ecentin ONTUMaNIb/I MenriMi TaObUTFaH
0omaapl.

1) Tomennen Garanay-mereHiMis xe3 keiren a = (aq, ..., ay)Kykremeci men t = (ty, ..., ty)
TYHiHzepi yimid Tex QyHKuusaap kiaacsina rana 1oyeni ¢q(F) > 0 canbl men fy¢ € F Qynkumsace

TaOBLIBIII,
N

[ £y G = )" ayfyy ()
0

=1
KaThIHACHI OPBIHIAIYBIH aliTaMBbI3.
2) XKorapeinan Garanay-nerenimis c,(F) > 0 cansl men ke3 kenren N(N = 1,2,...) canbl

yurin (2%, ...,a%) xykremeci men (t9, ..., t% ) Tyitingepi TaObuibin, ke3 kenren f € F ymin

= C1 (F)qjl (N; F)r

N

[ f(x)dx — Z A0£(t0)

o k=1

sup < ¢ (AW, (N; F)

feF

KaThIHACHI OPBIHAAIYBIH aliTaMBbI3.

Enni e3iMidmin ecenTiH KOWbUTYBL.X J>koHE Y HOpPMaJIaHFaH HAKTBI MOHAI (YHKIHSIIAD
KEHICTIKTEepl OepuiciH ne omnap cokeciHme(), (1; >KUBIHIAPBIHAA aHbIKTaJIChIH. F C X Oombim,
Tf = u(y; f) — F xubinbiasig Y KeHicTirinaeri Oeiineci 60JIChIH.

Tf = u(y;f) ¢yuxuuscern Y wmerpukaceinga@y (1, (), ..., In(); y)  dyHkumace  apkbuibl
Kanmbimka kenripemis. ©p6ip N —on 6ytin canst ymin{(1™, @™)}apxsumei(1, ™) sxynrapem
anpikTaiimers. Mynana 1IN = (15, ..., 1y)- FxusiHeiaaa  Gepinren  GpyHKIMOHANAAP pF->C(=
1,...,N)T0681, a1 @y (Tq, ..., Tn; ¥ ) Gysxmmscs CN X O, (CN = C X ... X C) KUbIHBIH/A aHBIKTAIFAH
HAaKTHl MOHII (YHKIMA >KoHE Ke3 KeiareH y € Q; vymin @y(0,..,0;y) =0 maprrapsin
KaHAFaTTaH/BIPYbI KEPEK.

{1M}xone {@M} —coiikecimme 1™ sxone @™ pynximonantapsHbn MymMKiH Gorran
TorrrapsiabH KUbHEL skoHe Dy © {1V} x {@M}, aram (1IN, ™)) symrrapeimbim xubHEL.

Menanait Genrineynep enrizeitic: (1N, @) € {(IM, ™)}

8(T,1N, on; F)y = supgepllu(; ) — @n 1 (D), ..., In(0);)ly (12)

e keit6ip Dy < {(AMN), ™)} ymin

8(T,D; F)y = infym  yepy O(T 1N, @5 By, (13)

Ecentin xoibuibiMbl (13) TypJeri eJiieMHiH KOFaprbl )KOHE TOMEHT'1 OaranayblH (JIQJ1IKIIEH
colikec KelreHi xeH) anyra HeridaenreH. CoHbIMeH KaTap, Dy —HaH jKOFaprbl Oaranaysl OpbIHIAY
yuria (IN; M) sxy6eia kepceTy 1€ ecenTiH KOMBLIBIMBIHA KipeTi.

(12)- epueringeri T omeparopsin, Dy xubiHbIH, X koHe Y keHicrikrepiH, F(F € X) xiacein
HaKThI aJicak, opTYpJil €CeNTepAiH KOUbUIYbIH alaMbl3.

1) (G YHKIIMOHATIAAPBIHBIHMBICAJIIAPHI:

1. INH=r (5) - HYKTEIeTIMOHI;
1()=(f.g)= [ f()Ex)du(x)

-cKajsip Kebeity, aepOec karmaiijla HOpMaJaHFaH
Kyie xKoHe opToroHain xyie ooiibiHia Oypbe ko3 dunreHTTepi;

3. WD) p

)KI/IBIHBIHBIHCBI3BIKTBIK&6BIKIHaCBIHJIaaHBIKTaJ'IFaH6apJ'IBIKCBI3BIKTBI(bYHKI_[I/IOHaJ'II[ap;
4. 1) . CBI3BIKTHIOOTYBIMIHACTTIEMECKAH 1Al f1a O1pPyHKIIMOHATAAP.

Tf ONepaTOPBIHBIH MBICATIIapHhI:

Tf = [ £ (x)dx
Q - HHTCrpainaay,
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5 T(f(x)=f(x) - (D yHKIMAHBIKAIBIIKAKENITIPY;

3. If=u(y.f) . nepOeCTYBIHIBUIBITEHICYIEP AIHIISITIMIEPIH JUCKPETHU3ALMSIIAY;
Dy JKUBIHBIHBIH KOII TaparaH HaKTbUIAybl
. .. . N .. . .

IN = MN(f) = (ll(f), ...,lN(f))(byHKuHOHaﬂH peringe Oenruii  Oip {Ej}jleymHnelenerl
(GYHKIUSHBIH MOHJEpPI AIBIHYBI, SEFHHU (lj () = £(§) )(j=1,..,N). By KymbicTa JoM OCHI
HaKThUIAYAbl KapacTeipambi3, Dy xwubiHbH, (13)-ni imiageri 8(T,D; F)yopusma 6(T; F)ynen
’Ka3aTbhIH 00JIaMbI3.

X =Y xone Tf= foonran xarmaiima (12)-(13) ece6i F kmaceiHma (QyHKIUSHBI KaJIbIHA
KenTipy ecebi Oosiampl. An Oacka karjaiibl JnepOec TYbIHABICHI apKbUIbl TEHIACYIIH MIEIIIMIH
KaJIbIKa KenTipy, an f(X)-QpyHKuusceiHa OalIaHBICTHI IIETrapajblK, OacTamKbl MapTTapbIMEH

If=u(./) ece01 TeHIeYA1H MICTIIMIH TUCKPETH3alMsIIay JACT aTalajibl.

OyHKUMSHBI KaJIblHA KEATIPYIIH KEH TapajfaH TYpIiH KapacTbIpaubIK.

Tf pynxmusice (y = (t,X))

On = T FE) - Kn(tx — §),(14)

KochIHABICBIMEH JKyBIKTaY, SFHH f (QYHKIMSACHIHBIH aKbIPJIBl KaObIpIIakTapsl koHEe Ky
apkbuibl, & = (&, ...,&y) (& € Q) cerkackina  kapan  Ky(y) = Ky(t, X)anbikranags, § =
(&1, s En) (& € Q) ceTrach! Gepince

() = (5,17 = 1N = (£(80) , ..., f(E)),
N

PN ERNy = en(Ty, o, TG Y) = Z Ty - Kn (6 x — &),
k=1
COHBIH/IA B TyHiHIEp TOOBIH/A KOHE K —saapo KJIaCTapbIH/1A
Dy =Dgk = ((lgN), (pN,E,KN) : &£ € B, Ky € K)0onansr.
OpTypii 0oONbICTAa KOJJAHBUIATHIH OOJIFAHJABIKTAH TYHIHre (CceTka) KOCBhIMIIA TajanTap
KOMBLIAbI:

1. TyitiHHIH Oepinyi KapanaiibiM 00JIyBI,
2. Ty#iHal Kypy alrOpUTIMIHIH KaparnaibiM 001ybl,
3. KarenikTig onTuManp/i MENIMiHIH KaTeairine OapblHIIa KaKblH O0TYBI.

&(a) = ({Eal} {Eas}) k=1,..,N), (15)

typirgeri ( {...} — Oenmiex Gesiri) TyHiH TEOPUSIIBIK KOI 3€PTTENITEH KOHE NMPAKTUKAJIBIK
KarbIHaH KOJIIAaHBUIYBl a3 eMec, MyHaarsl a; = a;(N),... ,as = ag(N)cangapsr N men e3apa xaii
OyTin canmap. Onapasl ONTUMAIBII KOYPUITUEHTTEP ACT aTaiIbl.

Maiinananbliran dneduerTep Tizimi
1. TemiprasmeB H. MaTemaTukanbik ananus.-Anmatel: Ana i, 1991.-T.2.-400 6.
2. TemipranueB H. MaTemarukanbik ananus.- Anmatel: AHa Tini, 1997.-T.3.-432 6.
3. Hukoneckuit C.M. npubnuxkeHue (QyHKIMH MHOTMX NEPEMEHHBIX U TEOPEMBI BIIOKEHHUS.-
M.:Hayka, 1977.-455 ©.
Tyiingeme
KBanparypanblk ¢opMynanbl naiijjagaHbil QYHKIMSHBI KaIbIIKA KEATIPreHaAe ajlIbIMEH COJI
¢yukiusHelH Dypbe K0dpGUIUEHTTEpIHE KYBIKTAll COJaH COH Oaphll (YHKIHUSHBI KaJbIIKa
KeNTipei.
Pesrome
[Ipu wHopmamm3anuu (QyHKIMM C HMCHOJIB30BAaHUEM KBAApaTypHOW (GOpMYyINBl CHavaia
npuOIM3UTENBHO K Kodppunuentam Oypre JaHHON QYHKIIUU U 3aTEM HOPMAJIU3YeT (PYHKIHUIO.
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YK 519.677 (043.3)
CUCTEMA YEBBIIIEBA U Pl ®YPBE-UEBBIIIIEBA
Kamam [Hosman [IakeHKbI3bl — MATHCTPAHT 2 Kypca
LI bIMKEeHTCKOro Y HUBepCcUTeTA.

Muorounensl YeOnimeBa mmepBoro poaa (06o3HauaeMbie ]:’) 1 BTOpPOTO poja (0b603Ha"YaeMbIe
v, ) OTIPENIENSIOTCS MOCPEACTBOM CICAYIOMHX (HOPMYIT:

L) =15@=x |,

T (x)=2xT, ,(x)-T, ,(x),n=23,...

Uy,(x)=1LU,(x) = 2x(1.4)

U,(x)=2xU,_,(x)-U, ,(x),n=23,... (1.5)

OueBunHo, uto pekyppeHTHble (opmynsl (1.3) u (1.5) uaeHTUYHBIL, a PA3NUUUS MEXKIY
posaMu MHOToulIeHOB YeOrllieBa SBIAIOTCS JIUILb CIEICTBUEM HadaldbHbIX ycioBui (1.2) u (1.4).
N3 dopmyn (1.2)-(1.5) cnenyer, uto

(1.3)

T,(x)=1
T,(x) = x
T,(x)=2x" -1

T,(x)=4x" -3x
T,(x)=8x"-8x"+1

Ty(x) =16x" —20x” + 5x
T,(x)=32x° —48x* +18x” -1

.................................................. (1.6)
Uo(x) =1,

U,(x)=2x

U,(x)=4x" -1

U,(x)=8x" —4x

U,(x)=16x" -12x> +1
U,(x)=32x" —32x" + 6x
U,(x)=64x° —80x* +24x* -1

r U .
U3 »tux Qopmyn cieayer, 4To 7 W " ABIAIOTCA MHOTOYJIEHAMH N-0il CTENeHH ¢

ko3 purmenTom mpu X ! , PaBHBIM COOTBETCTBEHHO 2" (n21) u 2'(n20) .

C 1enpo cokpalleHus 3anicy 00JbIIOro yncia GopMyl, Mpexie YeM MepeiTH K U3Y4EeHUIO
CBOWMCTB M TPUMEHEHHWH MHOTOWICHOB YeObIleBa, pacIpoCTpaHUM HX OIpEACNICHUE Ha IIeNbIe
oTpunarenbHbie 3HaueHuss n. [lomaraem, yto MHOrowieHol YeObilieBa C TakKUMHU HHAEKCAMHU
BBIYUCIISIOTCS 110 HadabHBIM yciaoBusaM (1.2) wnm (1.4) mo pexyppentHbiM dopmynam (1.3) u (1.5),
3alMCaHHbIM B BUJIE

Tn72 (X) = 2'x]-;1—1 (X) - Tn (x),n = 1505_15'
Un72 (X) = 2xUn—l (X) - Un (x),n = 1505

“(1.8)
L (1.9)
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CBs13b MHOT'OYJICHOB, UMCIOIINX OTPpHULATCIBHBIC MHACKCHI, ¢ MHOTOYJICHAMHU, WMCIOIIUMHU
HCOTPpHUIATCIIbHBIC MHACKCHI, ABJIACTCA OUCHDb HpOCTOfI.
Teopema 1.1/{15 Tpon3BOIBHOIO LENOTO N CIIPABEAIUBBI GOPMYIIbI

L,=T, (1.10)
Vim "V (1.11)
HoxazarensctBo. U3 (1.7) cnemyert, uTo Ty (%) =2xT, (¥) = T1(x) = x = Ty (x) . MHoTOYJIEeHBI

T,.T T,,T,=T T,.T

~227 32" Ioy4arTCsl U3 MHOTOYJIEHOB TOYHO TaK €, KaK MHOTOWIECHbI 2’ 3”"'u3

I, I Orcrona BeiTekaer (1.10).

U3 (1.9) cnenyer, uto

U, (x)=2xU,(x)-U,(x) =0

U, (x) =2xU_(x)=Uy(x) = =U,(x)
U(x)=2xU_,(x)-U_(x) = 2xU,(x) = -U,(x)

u.,Uu.,.
CnegoBaTeabHO, MHOTOWIEHBI 2’ —3’""'TOJIBLKO 3HAKOM OTJIHYAIOTCS COOTBETCTBEHHO OT
U, U,,..

Muorousnensl YeObImeBa MOXXHO MPEICTABUTh B HECKOJIBKHUX SIBHBIX BUAAX. [IepBhIif U3 HUX
XOTSI ¥ KaXKeTcs M0 opMe UCKYCCTBEHHBIM, TaK KaK MCIOJIb3yeT TPUTOHOMETPUUECKHE U OOpaTHbBIC
UM (QYyHKLIMH, TpUMeHseTcs HauOosee dacto. Eciu orpaHnyuThes NEHCTBUTENBHON 00JaCThIO, TO
3TOT BHJ MHOTOWICHOB YeObImeBa W HEKOTOPbIE TOCIEAYIONINE 3aKOHHBI TOJBKO TpHU
JIOTIOJTHUTEIBHBIX TPEATIOJIOKEHUSIX O IEPEMEHHOM.

S 1 = =
Teopema 1.2 EcnnM 10 T,(x) = cos(narccosx),n = 0,%1,...

sin((n +1)arccosx .
M <1 U,(x) ((, ) ) = (l—x2) 2 sm((n+1)arccosx),n =0,t1,...
- o sin(arccosx) (1.12)
st mpou3BOJILHOTO X BepHa (popmyna
U, (x) = ——T/, (x)n # 1
n+l (1.14)

JlokazatenbctBo. B 3TOMl Teopeme (M B Jpyrux aHaJOTWYHBIX) JOCTATOYHO JOKa3aTh
COTJIACOBAHHOCTH 3THX (OpMyN cooTBeTcTBeHHO ¢ dopmymamu (1.2), (1.3), mu6o (1.4),(1.5). s
MHOTOYICHOB ITIEPBOTO POJIa IPOBEPSIEM, YTO

cos( Oarccos x) =cos 0 =1=T,(x)

cos( larccos x) = x = T,(x)

CripaBeaniuBOCTh  peKyppeHTHON ¢opmynsl (1.3) ciegyer U3 TPUTOHOMETPUYECKOTO

TOX/IECTBA cosnt+cosr—2)t =2cost cosr—1) HOCJIe TIOJICTAHOBKH B Hero ! = arccos X.

Amnanoruuso nposepsiercs paBeHCTBO (1.13). ITockoabky
1

- arcsin(l — x2)5,—1 <x<0,
arccos x = 1
arcsin (1 —x? )5,0 <x<1,
TO
1

sin(arccos x) = (1 —x’ )2 ,
1

sin(2arccos x) = 2 sin(arccos x) cos(arccos x) = 2x(1 —x’ )5

Tot daxt, yto pynkums (1.13) ymoBnerBopsieTr pexyppeHTHOU (opmyne (4), cnemyer u3

S —— s sin(z—2)t =2costsinf — 1)t
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PagenctBo (1.14) nonydaercs B pe3ynbrate nuddepennupoBanus odenx yacteit popmysbl
T,.,(x) = cos((n +1)arccosx)

<
N3 Ttoro, uro paBenctBo (1.14) BeITONHSETCS an/IM , CIIEyeT TOXJIECTBEHHOCTh

q (n+D7T)

COOTBETCTBYIOIUX KO3()PUIHEHTOB MHOTOYJICHOB n+1 - mosToMy Qopmyna (1.14)

BEpHa JIJIsl IPOU3BOJIBHOTO X.

CpoiicTBa MHOTOUJIEHOB YeOnIeBa

HaubGonee BaxkHOe cBOWCTBO MHOrowieHoB YeOblmeBa ObLJI0O OOHAapYXEHO CcaMuUM
UYeopimeBbpiM. OHO 3aKITI0OYAETCS B CIICTYIOIIEM.

1°. Muorounens: Yebsimesa 00pa3yoT OPTOrOHAJIBHYIO CUCTEMY MHOTOYJIEHOB Ha OTPE3Ke

[—1,1] ¢ BecoBoii pyHKIHEH W(X) = \/%

Hoxkazamenvcmeo. CrienaB 3aMeHy X = COSQ, nonquv[
1

[ 1600 =
-1
__ rmcos(m+n)@+cos(m—n)@
= fo . de.
OcTaercs 3aMETHTD, Y4TO

cosng@cosmepdg =

=

T
j coskpdp =0 npuk # 0.
0 0
2". Mmuorounensl YeObimeBa 00pa3yloT OPTOHOPMHUPOBAHHYIO CHCTEMY MHOTOWICHOB Ha
. . 1
otpeske [—1,1] ¢ BecoBoi Kiuen w(X) = —
p [ ] pyHKI (x) iz
loxazamenvcmeo. CnenaB 3aMEHY X = COS(QHU MPHU n m, NOJIy4YuM

jn@m@
-1

:E f‘l‘[ 1+cc2)52(p d(p -1

3%, Cesi3p MHOTOWIEHOB YeObIIIeBa C TPUTOHOMETPHUYCCKOH CHCTEMOi

Tn(x)=cos (narccosx) n=0,1,2 ..., xe[-1;1];
Hoxaxem, yto mipu 1ro6om n=0,1,2

n=0: To(x)=cos0=1;

n=1: T;(x)=cos(arccos x)=x;

n=2: T»(Xx) =cos(2arccos Xx);
O603HaUNM@=arccosx

Ta(x)=cos2¢ ;

Tua(x)=cos((n+1) ) ;
Tui(x)=cos((n-1) @) ;

cos((n+1) @)+ cos((n-1) @)-2cos(2ne/ @)cos(2¢p/ @)=2 cosng cosy;
Thri(X)+ T (x)=2 T1(x) Ta(x);

Thr1(x)= 2xTy(x)- Th-1(X);

cos’node =
\/7 j payp

4°. Muorounensr Ty(X) IPH YETHBIX N BHIPAKAIOTCS depe3 YeTHbIe (yHKIMH [P HEUETHBIX

n-yepe3 HeueTHble PyHKIUU.
[IpoBepum:

Ta(x) =2x°-1

Ts(x) =2x (2x*-1) =4x’-2x

Ta(x) = 2x (4x°-3x)-2x"+1=2"x"-3x*+1

5°. Ha orpeske [-1;1] muorounen Ty(X) MMeeT POBHO N Pa3IMdHBIX ACHCTBUTEIBHBIX KOPHEH,
KOTOPBIE PACCUUTBIBAIOTCS 110 (OpMyJIe:
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2R+ )7

x, =cos| —— [[x=0,1..n-1
2n
Joxaxem:
cos(narccosx) = 0;
T.(1+2k
arccosx = g;
n

Tak kak arccosxe[0; r]; k=0,1,...n-1,9T100BI TyZa MOTIaAAIT arccosx

2k +1
X =CO0S T
2n
[IpeoGpa3oBanue
O=arccos

MO>XKHO paccMaTpuBaTh Kak MPOEKLHUI0 MEePeceYeHHi MOJyKpyra ¢ MHO>KECTBOM IpPSMBIX,
o X .
UMEIOIUX paBHbIE Yyribl Mexay coboit (Puc. (1)). Takum oOpa3om, MHOKECTBO TOYeK ~ /, Ha

T (x
KOTOPOM CHCTEMa YeOBIIIEBCKIX MHOTOYJICHOB 5 (%) OpPTOTOHAJIbHA, TAKOBO:

T
X, =Ccos—j i =0,1,.,N -1
N/ (J )

J

(1.17)
X .
DTO HEpPaBHOMEPHOE pPacIoOJOKEHUE, y KOToporo ~ / CTYIIAIOTCSI K OOOUM KOHIAM

WHTEpBaja _ISXSI, KOMIICHCUPYETCSI B HempepbhiBHOM cirydae (cMm.1.16)) BecoBoit (yHKImei
1

/ 2
1=X" | Takum 00pa3oM, MOUTH BBINOJHAIOTCA CBOMCTBO 2 psanoB Pypbe , MPHUILIOCH TOJBKO
T (x
OTKa3aThCs OT PABHOMEPHOT'O PACIIOJIOKEHUS Y3JI0BBIX TOUEK. [[0CKOIBKY MHOTOUIEHBI i )ecn,,

110 CYIIECTBY, COSI’lQ’ TO OHM TOXE SBJIAIOTCA PAaBHOKOJIEOMIOIUMHUCA (PYHKIUSAMHU, U MOCKOJIbKY
OHHU MHOT'OYJICHBI, OHH1 O6J'Ia):[aI-OT BCEMH CBOIICTBAMHU OPTOrOHaJIbHBIX MHOT'OYJICHOB.
Omnpenesnenue 111ycts

2
T)(x)= T, (x)= . cos(narccosx), n=1,2,....

1
\/;a

€CTh OPTOHOPMHPOBAHHASI CHCTEMa MHOTOWICHOB UeOrImeBa B IPOCTPAHCTBE

Pan Buna
f669) =23 6 (NTDT)
rae ’

11

e e T

Ha3bIBACTCS ABOMHBIM psidom DPypwve-Yebviuwesa hynkyuu fel, .

CnMcok MCcnoIb30BaHHBIX HCTOYHUKOB
1. INamkoBckuit C. BpruncnuTenbHble NPUMEHEHUS MHOTOWIEHOB M psafoB YeOwimeBa. M.:
Hayxka,1983.
2. Temupranuer H. TeopeTHKO-4MCIOBBIE METOIBI M TEOPETUKO-BEPOSTHOCTHBIA MOIXOJ K
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3a/lauaM aHajiu3a. Teopus BJIOKEHHUN U MPUOIMKEHHH, a0COJIIOTHAs CXOIMMOCTh U IIPeoOpa3oBaHue
psanoB @ypre // Bectnuk EBpazuiickoro ynusepcutera. 1997.Ne3.C.90-144.

3. Kopo6oB H.M. TeopeTuko-4uciioBple METObI B MPUOIMKEHHOM aHanmu3e. — M.: ®usMarrus,
1963.

4. Ps6enwvkuii B.C. O tabnumax u uaTepnoisauun QyHkmuii u3 Hekortoporo kiacca // Jlokn. AH
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Pesrome
B nanHOW craThe u3y4yaeTcss METOJ BOCCTAHOBJIIEHHMS (YHKIMM TIO 3HAUYECHUSM €€
ko3ppuuuentoB  Dypbe-UeObimeBa. OmepaTop BOCCTAHOBIEHMSI CTPOUTCS C  IOMOIIBIO
KBaapaTrypHol @opmyinabsl CMoJisika, MOJIYYEHHOW IyTeM MPUMEHEHUS MeToJa TEH30pHOTO
Mpou3BeAeHUs (PYHKIIMOHAIOB K cucTeme YeOnliena.

VJIK 378(075.8):51

KOMIIVIEKC CAHIAPFA AMAJIJAP KOJIJAHY

lanxaposa bamkan OMip0eKKbI3bI - 2 Kypc MArHCTPAHTBI
LI bIMKeHT YHUBEPCUTETIHIH

1. KoMmieke canaap/ibl Kocy.

X+,

X, +y,i ,
AHBIKTaMa JKOHE 2 2 €K1 KOMIIJIEKC CaHHbIH  KOCBIHABICBI  JICII

(x X ) (yl +y2) KOMIIIEKC CAHBIH arTaIbl:
(x1+ylz) (x2+y2 )= (x +x ) (yl+y2)

backama aifTkana, KOMIUIEKC CaHIapabl KOCKaHIa OJap IbIH HAKThI OOTIKTEP1 63 ayIbIHA
AKOHE JKOpbIMaIl 0eJIKTepiHIH KO3 (UIIMEHTTEP1 63 alIbIHA KOCHLIAIbI.

Haktel canmgap obnwiceima 0-canbl Oap; OHBI KaHIali HAKTHI CaHFa Kocca Ja, OJI CaH
esrepmeiini: X T 0=0.

OMIUIEKC caHaap OOJBICBIHIA OCHl CHUAKTBl CaH caHbl OOJIBIIT TaOBLIAJBI.
K 6 0+0: 6 6

HIeIBabIFBIHIA, x+y I KaHJ1ail KOMIIIEKC caH 0oJica Jia:
(x+ yi)+(0+0i)=(x+0)+(y + 0 = x + yi.

KOCBIH)IBICBI HOJIBI'C TCH X sxome -X eki HaKTBI CaH Kapama- Kapcm caHaap ACI aTajlaTbIHbL

. X+ yl X—y
oenruil. OChl CUSIKTBI KOCBIHIBICHI HOIBI'€ TEH JKOHE - €K1 KOMIUIEKC CaH Ja Kapama-
KapChl caHaap Jen aTaiajibl.
2. KoMIuieke canaapbl a3aHTy

Z =X+ Yl - Zy =Xy + Y0

AHBIKTaMa. 2" eki KOMITJIEKC CAHHBIH albIpMachl Jen
z z z,=x+yi
2 campm KOCKaH/Ia | capp mprratem 3 KOMILIEKC CaHbIH aliTabl:
' z, =2z, —zZ
backamma aifTkanma, HaKThl CaHAAPJAFbl CUAKTHI, KOMIUIEKC CaHap YIIIH /e 3 1 2
Z + Z : Z . . . . .
TEHIr1 aHbIKTaMa OOMBIHIIIA 3 2 1 EKEHJIIT'H OUIIipesIi.

Kepceruiren anpikTamaman opOip KOMIUIEKC CaHHAaH Ke3 KeJNreH 0Oacka KOMILIEKC CaHIIbI
uiepepyre 6oJiafibl JA€reH KOPBITBIHABI IIbIKNaiabl. bymnail merepyaiH MyMKIHIIT *oHE OHBIH Oip
MOH/11 OOJIaTHIHBIFBI MBIHA TEOpEeMa OOMBIHINIA TaFalibIHIATIAIbI.
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zZ. =X + l Z, =X + l
1 17N 2 2TV KOMIUIEKC CaHap YLIiH

Teopema.Ke3 kenren KOHE

z, =2z —zZ ' '
3 1 2 alibIpMAaChl AHBIKTAIFAH JKOHE ¢ Oip MOH/I AHBIKTAIIFAH.
A z z Z,=X+Yi
Jlonenzemeci. Bi3 IIBIHABIFBIHAA 2 CaHBIH KOCKAHIA | CAHBI LIBFATBIH 5
KOMILJIEKC CaHbl OOJIATBHIHBIH YKOHE OHBIH JKaJFbI3 EKEHITH JJIENACYIMI3 KepeK:
be, +y, i+ (x+yi)=x, +yi (1)
Komruteke canmap KOCHIHABICHIHBIH aHBIKTAMAChl OOMBIHIIIA:
bey +p,i 4 (x+ yi)=lx, +x)+(y,+y .
Connpikran (1) Tenney/ai MbIHA TYpE KaiTa xKazyra 001abl:
be, +x)+, + yf=x+yi.
Exi koMmmiekc caH, oJlapAblH HaKTbl O6JIKTEepl MKoHE JKOpbIMal OeNIKTepiHIH
ko3 uimentrepi TeH OOIFaH XKaFaiaa, TEK COJI JKaFaaiiaa rana o3 apa TeH 0onaabl. COHABIKTaH

X, +X=X,

V,ty=y,
byn tenneynep xyheciHiH op yakpITTa Ja 1Ienryl 00Jaabl )K9HE OJ1 KaJIFbI3 FaHa 00Jaabl:
X=X7Ch V=VT))5-

Connpikran (1) TeHaeyal KaHaraTTaHIABIPATHIH HAKTHI CaHIap IbIH (x’y ) napsl 00JIa/Ib1 XKOHE
0JI IIap »KaJyirbl3 FaHa 0osiajpl. CoHbIMEH Teopema ganenaenal. LlbiH marpiHackiHAA 613

be, + vi)=e, +p,0)=x, —x, )+ v, — v,

€KCHIH JIOJIeIICTIK.

bip xoMIiekc caHHaH €KIHIIT KOMIUIEKC CaHJIbl a3aiTy YIIiH, OJapAblH HAKThI OOJIIKTEPIH 03

aJJIbIHA, YKOPBIMa 0OJIIKTepiHIH KO3 GUIIMEHTTEPIH 63 alblH/Ia a3aiiTca OOJIFaHBbI.

X, +y.1 X, + l
3. Kommnekc caumapasl kebeiiry. (! M1 ) xome (2 Y2 ) KOMIUIEKC CaHJIapbIH

KeOeUTy KO3pPUIIMEHTTEP! HAKTHI €KIMYIIETIKTI KOOSUTY CUSKTHl OPbIHAAJICHIH 1€y OpPBIH/IbI, aTal
alTKagma:

(xl +y1iXx2 +y2i): XX, +x1y2i+y1x2i+y1y2i2 = XX, +(x1y2 +y1x2}'+y1y2i2.
Bbipak i CaHBIHBIH aHbIKTaMachl OOMBIHIIIA - =-1 . ConapIkTan

MY =0 e,

(xl + ylilx2+y2i): (xlx2 - y2)+ (xl Yy VX, ﬁ 2)

byn ¢opmymna eki KOMIIITEKC CaHHBIH Ke6e_171TiHI[iciHiH aHBIKTAMACBIHBIH HET'131 €Till ajbIHaIbl.
X SPAROL eki KOMIUIEKC CaHHBIH KoOelTinmici nen

AHBIKTaMa. J)KOHE

(xlxz_y1y2)+(x1y2+y1x2> 3
KOMIIJICKC CaHBbIH auTaJbl.

Kowmmneke cangapast Oip-OipiHe kebelite Outy yuriH (2) dopmynaHbl ecTe cakray MIHICTTI
X, +y.i X+
17N ome F27Y

.

l . .
emec. MyHza Tek 2" xommexc caHIaphIH eKiMYIIENiKTi e3apa KebeiTkeH

-2
CUSAKTHI KoOeifrin, ! -TbI -1 caHbIMeH anMacThIpca OOJIFaHEL
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