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PHYSICO-MATHEMATICAL SCIENCES

THE DOPPLER EFFECT IN NON-RECIPROCAL MEDIA
Glushchenko A.G.1, Glushchenko E.P.2 (Russian Federation)
Email: Glushchenko333@scientifictext.ru

!Glushchenko Alexander Grigorievich — Doctor of Physical Science, Professor;
2Glushchenko Evgenia Pavlovna — Candidate PhD, Associate Professor,
DEPARTMENT OF PHYSICS,

VOLGA STATE UNIVERSITY OF TELECOMMUNICATIONS AND INFORMATION,
SAMARA

Abstract: here we consider peculiarities of the Doppler Effect when reflected waves from a moving
boundary-moving media. It is shown that the frequencies and coefficients of reflection and
transmission of waves depend on the velocity of the interface and the speed of the media. The terms
of the Doppler Effect for the transferred waves. Relationships are obtained for the analytical
calculation and the results of the calculation of coefficients of reflection, transmission, the Doppler
frequencies of the reflected and transferred waves depends on the speed of the media.

Keywords: non-reciprocal media, the Doppler Effect.

IPDEKT JOIVIEPA B HEB3AUMHBIX CPEJAX
I'nymenko AT, 'nymenko E.IL° (Poccmiickas @enepanus)

mywenko Anexcandp Ipucopvesut — 00Kmop usuko-mamemamuueckux Hayk, npogeccop;
2Inywenxo Eszenus I1agnoena — kanoudam usuko-mamemamuseckux nayx, 0oyenn,
Kagedpa pusuxu,
Togonsrcckuil 2ocyoapcmeeHHblil yHugepcumen meieKoMMYHUKAYULL U UHPOPMAMUKU,
2. Camapa

Annomayun: paccmompenvl ocobennocmu dgexma Jonnepa npu ompadcenuu 60iH OM
dsudicywelics epanuybl pazoena osudxcywuxcs cped. ITloxkaszano, umo yacmomol u KOIp@uyuenmoi
Ompasicenusi U NPOXONHCOEHUs. 60IH 3ABUCAT KAK OM CKOPOCTU OBUNCEHUsI 2PAHUYb] pa30eid cpeo,
MAaKk u om CKOpOCMuU OBUIICEHUsI CamMux cped. Ycmanosnenvl yciogust 603HUKHOGEHUS dPghexma
Honnepa onss npowedwux eonn. Ilomyuenvl coOmHOweHUs 0Nl AHATUMUYECKO20 pacyemd U
npeoCcmagienvl  pe3yibmamsl — paciema  KOIPHUYUEHMO8 — Ompajdcenus,  NpOXOAHCOeHUs
OONIEPOBCKUX UACHON. OMPANICEHHIX U HPOWEOWUX BOH 6 3AGUCUMOCMU OM  CKOPOCMU
08udHCEHUsL CpeO.

Knruesvie cnosa: nessaummvie cpeovl, sghgpexm Jonnepa.

DOI: 10.20861/2410-2873-2017-33-003

BBenenne. Dpdekr [Jomiepa Hamlen IMHUPOKOE MPUMEHEHHE B PA3IMYHBIX 00ACTIX HAYKU
U U3MepuTenbHOM TexHuku [1-2]. B mociieqnee Bpems: HaOMOqaeTCs MOBBIICHHBIN HHTEpPEC K
3ToMy 3(]QeKxTy B CBSI3M C OTKPHITHEM HOBBIX pa3HOBUAHOCTEH 3¢pdexra (aHOMAIBHBIH,
00paTHBIH, TOTIEPEYHBIH, ABOWHONW, MHOTOYACTOTHBIN U Ap. [2-5]) M HOBBIX BO3MOKHOCTEH €ro
HCIIOJIF30BAaHHUS B PA3JIMYHBIX OOJACTAX ONTHKH, MHKPOBOJHOBON TEXHHUKH, AaKyCTHKH,
MeAUIMHCKON TexHuku. Dddext Jlomrepa oOBIYHO OMPEAEsIOT KaK H3MEHEHHWE YacCTOTHI
OTPa)XKEHHBIX BOJH, HaOII0gaeMoe MpH OTPaKCHUH BOJH PAa3IUYHON (HHU3UUECKON MPUPOIBI OT
JNBWXKYIIUXCS O00OBEKTOB, HEOJHOPOIHOCTEH, HECTAIIMOHAPHBIX y4acTKoB cpen [1-2]. Dddekr
paccMaTpuBaeTcss OOBIYHO B OJHOPOAHBIX, CTAlHOHAPHBIX CpeAax B MPOCTPAHCTBEHHO
OJHOMEpPHOM MpPUOIMKEHUU. BMmecTe ¢ TeM, OBIKEHHE CpEll COMPOBOXKIACTCS YBICUYCHUEM
HMH BOJHOBBIX TPOIECCOB M IPHUBOIUT K HEB3aUMHOCTH MapaMETPOB CPel U K U3MCHCHUIO
(GU3UYECKUX CBOMCTB CTPYKTYp [5-8]. 31Mech pacCMOTPEHO BIMSHHUE NBIKCHHS cpell Ha dddekT
Jonnepa npu oTpakeHUM BOJIH OT IOJBMXKHOHM I'paHHMIBI pa3aena 3Tux cpen. IlokasaHo, uto
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3(1)(1)CKT I[ormepa MOXKECT HaGJ’IIOﬂaTLCﬂ KaKk JJisi OTpaXCHHBbIX BOJH, TaK W [JsA BOJIH,
npomeaumux 4€pe3 NoABUKHYIO I'paHUIly pa3Jicjia pa3JIM4HbIX CPCA.
OcHOBHEBIE YpaBHeHUA. HyCTL KOoOpAuHAaTa TIpaHUllbl pasgecipa Cpea OIUCBIBACTCH

sapucumocteio X = Ut (puc. 1). Cpena 1 xapaktepusyeTcsi MIOTHOCTBIO P1 u ckopocTbiO

pacrnpoctpanenus BoJH C1, cpesa 2 -napamerpamu P9 u C9 .

/

CIO U
C

Cin 2T

——— —

—
0 X
UI U2
| ———— | ———— w4

Puc. 1. Ompasicenue 8011 0m NOOBUNCHOU 2pAHUYBL PA30eENA OBUNCYWUXCA CPeO

ITyctp kaxkmast M3 cpell MOXET JABUTAThCS BIONb OCH 0X co ckopoctsimu U1 u V2.
JIBikeHHe cpeq NPUBOAUT K  YBICUEHHIO MMH BOJHOBBIX TIPOIECCOB CO  CKOPOCTHIO

pactpocTpaHeHHS BJIOIb OCH 0X s nepBoit cpeie C1() = €] + V1, B NPOTUBOIONOKHOM OCH
0x Hampasiennn  C]R = C1 —VU1. Bo Bropoii momyGesrpaHM4HON  Cpele  BOJIHBI

PacnpoCTPaHsIOTCs BIOIb OCH OX co cKopocThio COT = C2 + V2D
AHanmu3 OTpaXXEHHS BOJH OT TPaHUIBI pa3fena CBOJUTCA K TOHMCKY PEIICHHWs BOJHOBBIX
ypaBHEHHMH B IpaHMyaIlnX cpenax 1 v 2 s GYHKIHMU JaBJISHUs Maaroieit plo , OTPAYKEHHOU
le U TIpolIeed Yyepe3 IpaHully p2'|' BOJIH C y4€TOM I'PaHMYHBIX YCJIOBUW Ha MOJABUKHOU
rpanuue pasaena cpen X = Ut [3-4]: P10 + P1R = P2T7. VY10x T Y1Rx =VL2TX-
AHanu3 MOKAa3bIBAET, YTO PELIECHUE CYIIECTBYET B TOM Cllydae, KOIZa 4acTOThl MaJaroLIuX,

OTPA’KCHHBIX W ONpOoHICAUINX BOJH B KaXJAOM M3 CJIOCB PA3JTINYAOTCH. B stom Clly4ac peuIeHue
HUIIECTCA B BUIC:

P10 = Avo expli(t —kgox)),

P1r = Asr expli(wgt + kyrx)]

P2t = Agt expli(wat kot X)),

rae (0, (01, 9 - 4acTOTHI U k]_o, klR' kZT - BOJIHOBBIE YMCJIa NaJaolel, OTpaKeHHON

1 TIpOILE e BOJH.



OcHOBHEBIE pe3yabTaThbl. HOHCTaHOBKa HCKOMBIX pemeﬂnﬁ B IE€PBOC I'PaHUYIHOC YCJIOBUEC JACT
AHAJIUTUYCCKUEC COOTHOIICHUA MEKAY HaCTOTaMMU:

031_61+Ul—u (Cl—Ul) 0)2_Cl+l)1—u (Cz-l—l)z)

, o)
® c1tvp cg—vr+tu o 1tV 2 +Vvr—U
YacToTsl OTpaskeHHOH M mporemeii BodH (1) 3aBUCAT Kak OT CKOPOCTH IBHKEHUS TPAHUIIBI

paszerna cpel, TaK U OT CKOPOCTEH JBIKEHUS CPE.
Ecnu rpaHuma aBmKeTCS B HANpPaBICHWM PAcIpOCTPAHCHUS MaAaloIieidl BOJIHBI (TpaHHUIA

pasziena «yberaer»), 4acToTa OTPKEHHON BOJIHBI MEHBIIIE YACTOTHI Najarouel Bomusl (0] < M;

€CIIM HABCTpeYy MAJAIOLICH BOJHE, TO YacTOTAa OTPAKEHHOH BOJHBI yBenuuuBaercs (01 > .

Ecu nmapaMeTphbl nepBoﬁ u BTOpOﬁ Cpea COBIAAAKT, y HNpOHICAIINX BOJIH 4aCTOTa BOJIHBI HE
MCHSACTCA. ﬂJ’IH rpaHulbl pasgeia pasjiiMyHbIX CpPEa 4acToTa npomeameﬁ BOJIHBLI MOKET OBITH KakK
6OJ'H>HIC, TaK M MEHBIIE YacTOThl MHajarolleii BOJHBI () B 3aBHCHUMOCTH OT COOTHOIICHHUS

CKOpOCTell paclpocTpaHeHus BOJH B cpemax: C1() / Cot . Ipu €1 / CoT >1 u ckopocr
newxenns rpanunel (U < €, CoT ) wactora nmpomemmeit BomHsr Bo3pactaer (09 > (0, a npu

010/ C2T <1l - ymenpmaercs (09 < (. Takum 00pa3oM, 1O XapakTepy H3MEHEHHUs

9aCcTOTBI OTPaKCHHBIX BOJH MOXXHO OJHO3HAYHO CYOHTh O HAIPABICHHUH [BIKCHHUS TPAHHIBI
pasmena cpen. YacToTa OpOMISAMINX BOJIH MOXKET H3MEHHUTHCS KaK B CTOPOHY YBEIHUYCHHS, TaK H
CTOPOHY YMEHBIICHHS M 3aBHCHT OT COOTHOIICHHS MapaMeTpOB TpaHHdaimx cpea. Ha puc. 2
MOKa3aHbl 3aBHCHMOCTH YacTOT OTpakeHHOH (& ) u mpomreamreit (D) BOJH OT OTHOCHTEIBHOI

CKOpOCTH MepBOi cpembl V] / 1 (d =C1V2 / C2V1 ). Ecin mapameTpbl nepBoi W BTOpO#

cpell OOUHAKOBEIE (Ul = 02,6'1 = 6‘2), YacTOTa MPOINEAIIAX BOJH He MeHsercs (puc. 2b,

kpuBas 1). OTHOCHTENbHOE W3MEHEHHE YACTOTHI MPOILICANINX BOJH PAaCcTeT C YBEIHMYCHHEM
pasnuuuns mapaMeTpoB MepBoii u BTOpoit cpexn (puc. 2b, kpussie 2 u 3).
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Puc. 2. Usmenenue wacmom ompaoicennoi (a, 1 —> U/Cl =0.050,2 > U/Cl =0.051)
u npowedweii sonn (0, u/cy =0.05,1>d =1,2—->d =12,3—>d =14)

Koah¢punneHTs! oTpakeHUs ¥ TPOXOKICHUS

R AR _p2Kio —pikor 4 _ Aot _ p2(kir +kio)

Ao p2KiR +pikor Ao P2kir +pikat
Koaddunuent orpakenus (2) MoxeT ObITh IPEACTABICH B BUJIE:
P2 _ P1
P2 . P

CiL—vp+U Cop+vp—-U
Otciofa BUIHO, YTO YCIOBHE OTCYTCTBUSI OTPa)KEHHOW BOJHBI OT TPAHUIIBI pasielia cpen

(nabnroaeMoe OOBIMHO TIPW COTJIACOBAHMH IMapamMeTpoB cpex P1C] = P2C2) Temepb MOKET

OBITH obecrieueHo JIBDKEHHEM TpaHUIbI pazzaena cpen co CKOPOCTBIO:
U= P2 (CZ T2 )_ p1(01 + Ul) WA JIBUKEHUEM CPELL:
P2 —P1
- BTOpPOM CpeJibl CO CKOPOCTHIO _P1 (
Vg =— C]_+01—U)—C2 +U,
P2
- IEPBOI1 CpeIbl CO CKOPOCTHIO _P2 (
V1 =—Ic2 + V7 —U)—C1+U-
P1
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Puc. 3. Koappuyuenm ompasicenus (pz/pl =171 U/C]_ =01. cp/c1 =12)

Ha puc. 3 mnokasana 3aBUCHMOCTh KO3(QHIMEHTa OTpaXkeHHs R B 3aBHCHMOCTH OT
OTHOCHTEJIbHON CKOPOCTH JIBHKEHHs! [IEPBOii cpelbl U] / 1.

3akiiouenue. J[BmkeHHE cpell CYIISCTBEHHO BIMSET KaK Ha BEIMYMHY JIOIUIEPOBCKOTO
N3MEHEHHs] 4acTOT OTPaXEHHOH M Tpolleamel BOJH, TaK M Ha KOA(QQUIMEHTH OTpakeHWs U
NPOXOXKJIeHNUs. J[BU)KeHNe TpaHul] pa3zesioB U cpell MO3BOJISIeT KOMIIEHCUPOBATh HEOJHOPOAHOCTH
CTPYKTYpPBI U 00€CIeUnTh OTCYTCTBHE OTPAXKEHHsSI BOJIH MOJJOOPOM COOTBETCTBYIOLIMX CKOPOCTEHl.
HawuGonee cuibHOE BIIMSIHHE JIBHIXKGHUSI CpPEJ NMPOSBISIETCS MPU CKOPOCTSIX, COMOCTABUMBIX CO
CKOPOCTBIO PacIpOCTPAHEHNS BOJIH B 3TUX Cpefiax.
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Abstract: a new form of the equivalent representation of the canonical antisymmetric tensor of the
electromagnetic field is obtained. This form of representation is based on the decomposition of the
asymmetric tensor of a general form into a symmetric and antisymmetric part. It follows from this
expansion that the canonical antisymmetric tensor of the electromagnetic field can be equivalently
represented as the difference between an asymmetric tensor of a general form and a symmetric
tensor. Then Maxwell's equations can be written in the form of four-dimensional divergences of
these tensors. From this representation, in addition to the Maxwell equations, new equations of the
electromagnetic field also follow, expanding knowledge of it. One of these equations is the equation
of motion of the electromagnetic field in the form of the dynamic Navier-Stokes equation.
Keywords: asymmetric tensor of the electromagnetic field, a symmetric tensor of the
electromagnetic field, Maxwell equations.

HOBAA ®OPMA AHTUCUMMETPHYHOI'O TEH30PA U ITOJIHASL
CUCTEMA YPABHEHUU DJIEKTPOMATHUTHOI'O NOJIA
Cnupnues 10.A. (Poccuiickas ®enepanus)
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Hayuno-uccnedosamenvckuil u KOHCMPYKMOPCKULL UHCTRUMYM PAOUOINEKMPOHHOU meXHUuKY (ghuauan),
Deodepanvroe 2ocyoapcmeentoe yHumapHoe npeonpusimue
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1. Introduction
The canonical representation of the antisymmetric electromagnetic field tensor s

=0,A,—0,A, where A, - is the four-dimensional electromagnetic potential, and 0, - is the

F

[vul
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four-dimensional differentiation operator. However, the canonical antisymmetric tensor of the
electromagnetic field F[W] may have another form of equivalent representation. In accordance with
the rules of tensor algebra, using the operations of alternation and symmetrization, an asymmetric
tensor of the second rank F, can be uniquely decomposed into antisymmetric and symmetric

7%
12+F,, 2. Then the antisymmetric tensor /. of the electromagnetic field

= 2F,, -F,

(v)?

tensors £, = F, ;

can be uniquely and equivalently written in the form of a difference of tensors F[W]

where F, i) " the symmetric tensor. The Maxwell’s equations follow from the antisymmetric tensor

F

v Of the electromagnetic field in the form of its four-dimensional divergence. It follows from the

new form of the tensor F;

vl representation that Maxwell's equations can be equivalently written in

the form of a difference of the equations that are four-dimensional divergences of the tensors Fw and
F(V//) ’
of the antisymmetric tensor of electromagnetic field.

The purpose of this article is to obtain of the electromagnetic field equations from the new form

the antisymmetric tensor £, , =2F, —F .

The electromagnetic field and electric charges are considered in a vacuum. The geometry of
space-time is taken in the form of pseudo-Euclidean Minkowski space (ct, ix, iy, iz) [1]. The
electromagnetic potential will be written in the form A, (¢ / c, iA), where ¢ and A are the scalar
and vector potentials of the electromagnetic field.

2. A new form of the antisymmetric electromagnetic field tensor.

The canonical antisymmetric tensor F[W] fo the electromagnetic field will be written in the

New equations that expand knowledge of the electromagnetic field follow from the new form

matrix representation:

0 %iv(atAx+é‘X(o) %i~(6tAy+8y(o) %i~(6tAZ+6’Z(0)
L —%i~(6,AX+6X¢) 0 @A -0,A)  (0,A-0,A) @)
e —%i~(8tAy+6y(p) —(0,A, —0,A) 0, ©0,A, —0,A,)
—%i~(6‘AZ+6Z¢) ~(@,A,-0,A) —(3,A -0,A) 0

An asymmetric tensor of the second rank can be decomposed into symmetric and antisymmetric
parts £, =(0,A,+0,A,)I2+(0,A,—0,A,)I2. Using this decomposition and the tensor (1),

the symmetric tensor F(W) will be written as:

1 1. 1. 1.
2500 LFOA-00) @A -0, [1-0A-00)

2
%I(atAxiaxw) ZaxAx (6xAy+ayAx) (axAz+azAx) ( )
F =
(va) 1.
JHOA 0,0 (0, +0,A) 20,A, @,A, +0,A)
L@A-00) AR OAOA) 20

Then the asymmetric tensor Fw is obtained by adding tensors (1) and (2):
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Cizﬁtgo %i@tAx %iﬁtAy %La‘AZ

3
g oA A OA ®

F=0,A= ¢
~Ci00 0, OA DA
%i-azgo 0,A,  0,A  O,A
Now, using the form £, =2F, —F,, of the antisymmetric tensor of the electromagnetic
field, it will be written in the form:
1 1, 1 1 1 1 1. N A
Sog ZhoA TioA TROA| [ 2580 CiHOA-00) SIHOA-00) TiEA-0)
o oA OA 0A | [THEA-0S) DA OAOA) OAOA)
F,.=2 -
[ 1. 3 1.
—00 A OA A | [IOA 00 @A +0,A) 20,A, ©,A +3,A)
Ciog oA 0 oA | |TEEA-00) OA+LA)  OA0A)  20A

3. New equations of the electromagnetic field
The Maxwell’s equations follow from the antisymmetric tensor in the form of its four-

dimensional divergence. In the absence of sources 0" F;, . =0 (here covariant and contravariant

[vul
indices may not be distinguished). We will write a new representation of the Maxwell’s equations
in the form of a four-dimensional divergence:

0 F[V,U] =20 ,EV,U -0 F(
This equation can be written in an expanded form:

1 1
25000~ Ap)~(2 5 00+ 0 -A=Ag) =V (Vp-0A)=V-E=0 ()

0 (4)

vi)

1 1 1
Z(C_zattA_AA)—(C_ganA—C—zﬁtV(o—V(V-A)—AA) -
=Ci26t(8tA+V§0)+V><VxA:_CizﬁtE+vxB:O (6)

where, E and B is the strength of the electric field and the induction of the magnetic field

respectively.
For a second-rank tensor, there are divergences for each of the indices. Equation (4) is a

divergence with respect to the index v. Let us find the divergence of the antisymmetric tensor F[W]
with respect to the index p:

0“F,,, = 20"F,, —0"F,

[val — (vu

):O (7

Obviously, because of the antisymmetrc of the tensor F[W], we must obtain the same result as
in the previous case, but with the opposite sign. Equation (7) can be written in expanded form:

26t(ci26t(p+V-A)—(Zcizﬁtt(p+8tv-A—A(p) =-V-(-Vp-0,A)=-V-E=0 (8)
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2 V(L 09+ V-A) (0 A- 26, ~V(V-A)—AA=
C C C

. . ©)
— O (-A-V9)-Vx VXA = 5E-VxB=0

Thus, we also obtained the Maxwell’s equations. Equations (5) and (6) differ from equations (8)
and (9). This is due to the fact that the divergences of the asymmetric tensor (3) FW with respect to
different indices are different. Let us find the divergence of this tensor from equations (4) and (7):

v _Av v _ H — AM H —
0'F,=0"F,,12+0"F,,12=0 ad 0“F, =0"F, 12+0"F,,12=0

We write these equations in expanded form [2]:

1
C_zatt(D_qu =0 (10)

1
C_zattA_AA =0 (11)

1
at(c—28t¢+V-A)=0 (12)

1
—V(C—28t¢+V~A)=O (13)

Equations (10) and (11) are the Maxwell’s equations in the Lorentz gauge [2], and
equations (12) and (13) are the four-dimensional derivative of the Lorentz gauge condition

8tg0/02 +V-A=0.n electrodynamics equations (10) and (11) are obtained by applying

this condition. From the asymmetric tensor (3) Maxwell's equations and this gauge condition
follow as the equations of the electromagnetic field, without additional assumptions and
justifications. This suggests that the Lorentz gauge condition is not just a mathematical device,
but is a rightful equation of the electromagnetic field and has a deep physical meaning, which
will be discussed below.

From the equation (4) we find the divergence of the symmetric tensor:
14 14 14
0 F(V#) =20 Fvu_a F[V/J] =0
Let's write it in expanded form:

1
2C—26ttgo+6tV-A—Ago:O (14)

1 1
?ﬁttA—C—zﬁtV(p—V(V-A)—AA=0 (15)

Equation (15) is the electromagnetic analog of the equation of motion of an isotropic elastic
medium [3] or the dynamic equation of Navier-Stokes motion. Here, this equation shows the
generality of the laws of motion of different types of matter.

The canonical antisymmetric tensor F[W] of the electromagnetic field is a four-dimensional

rotor that is it describes the four-dimensional rotation of the electromagnetic field. In the physics of
continuous media, a symmetric tensor describes the deformation of a medium. Then, for an

electromagnetic field, the symmetric tensor Fv,u) (2) and the equations (14) and (15) following

from it describe the four-dimensional deformation of the field. Thus, these tensors complement one

another in describing the four-dimensional motion of the electromagnetic field. The diagonal terms

of the symmetric tensor (2) are the terms of the Lorentz gauge condition. It follows that this
14



condition describes a four-dimensional volume deformation of the expansion-contraction of the

electromagnetic field.
The Maxwell’s equations with field sources in the form of the electric charge density p and the
current density J are written in the form [2]:

V-E=pl¢g, or —0,V-A-Ap=pl¢,
,uO-J+i26tE=VxB or izﬁnA+i28tho+VxVxA:yo~J
C C C

1 1
C_28tt¢_A¢=p/€0 C_zattA_AA:,Uo"]
Then equations (14) and (15) with the sources of the field will have the form:
1 1 1
2= 04p+0,V-A-Ap=ple, S0,A-=0Vo-V(V-A)=AA=y,-] Thus,
C C C

Maxwell's equations (5), (6), (10), (11) form a connected system with equations (12), (13), (14) and
(15) and these equations have the same right to exist in Electrodynamics, as well as Maxwell's
equations. All equations of this system can be written in two compressed equivalent versions:

) 0'F,=d, 0F,=0 ad 2 3F,=J, F, =3,

\7%
To transfer from one variant to another we should add and deduct in pairs equations of
corresponding variant. The first version of these equations in expanded form is:

Cizango—A(p:plso CizﬁnA—AAz,uo-J
o(Lop+v-A)=0 vt ap+v-A)=0

Thecsecond version of these equationscin expanded form is:
-0,V-A-Ap=plg, CizattAJrCizathowLVxVxA:,uo-J

Z%Gtt(anatV-A—Ago: pl e, CizattA—CizatV(p—V(V-A)—AA:yo -J

Each of these versions includes Maxwell's canonical equations. Which of these equivalent
options to choose is determined by the specific task of the study. The second variant is interesting
in that, it describes not only the electromagnetic field rotation, but also its deformation, which is
not considered in the courses of electrodynamics. The dynamic Navier-Stokes equation also
describes the wave motions of a continuous medium, hence, this also applies to its electromagnetic
analog (15). This is obvious, since the application of the Lorentz gauge or equation (13) to it leads
to Maxwell's wave equation (11).

4. Conclusion
A new form of representation of the canonical antisymmetric tensor of the electromagnetic field

in the form A, , =2F, —F, has new consequences. It follows that Maxwell's equations can be
equivalently written in the form of a difference of equations that are four-dimensional divergences
of tensors Fw and F(V#) . The new form of the tensor FW] is followed by the equation of motion

of the electromagnetic field in the form of the dynamic Navier-Stokes equation, which shows the
unity of the laws of nature. This form of the antisymmetric electromagnetic field tensor makes it
possible to give a physical interpretation of the Lorentz gauge condition as a description of the
four-dimensional volumetric deformation of the electromagnetic field, and equitably include this
condition in the system of equations of electrodynamics.

Thus, the new form of the canonical antisymmetric tensor and the equations that follow from it
expand the possibilities of describing the electromagnetic field and its understanding.
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Abstract: the trend of designing automated medical systems is aimed at increasing the accuracy of
diagnostic solutions, which is associated with the use of fuzzy logic technology. The proposed work
is devoted to the formation of rules for fuzzy products to create an intelligent decision-making
system in myography. Formation of output logical variables - the first stage of creating an
intelligent diagnostic system makes it possible to implement the following steps in the formation of
a diagnostic conclusion.
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BbIGOP BBIXO/HBIX JJIOT'HMYECKUX IEPEMEHHBbIX
JJIS1 PEAJIM3BALIMU CUCTEMbI PEKOMEHJIAIIUU BPAUY
C HEJBIO ITOBBIINEHUA TOYHOCTU IUATHO3A B MUOTPA®UHN
HUcmaiibiiosa K.11I. (Azepoaiinxkanckas Pecnyouaunka)

HUcmativinosa Kamana lupun koi3vl - KaHOUOAm mexHU4eckKux HayK, OOYeHm,
Kagpedpa npubopocmpoumenvHoll UHMICeHepul,
Azepbaiiodxcanckuil 20cy0apcmeeHtblil yHusepcumem Heghmu u UuHOyCmpuu,
2. baxy, Asepbaiioscanckasn Pecnybauxa

Annomayusn: menoeHyuss NPOEKMUPOBAHUS  ABMOMAMUSUPOBAHHBIX ~MEOUYUHCKUX — CUCTEM
HAnpaenena Ha NoBbleHUe MOYHOCIU — OUACHOCIMUYECKUX — PEWeHUll, Ymo C6A3aH0 ¢
UCNONb306ANHUEM — MeXHOIo2UU Hewemkou noeuxku. Ilpednacaemas paboma nocesujaemcs
opmuposanuio npasun Heyemkou NPOOYKYuu OAs CO30AHUS UHMENTEKMYATbHOU CUCMeMbl
NPUHAMUSL pewenutl 8 dnekmpomuozpaguu. Popmuposanue 8bIXOOHbIX L102ULECKUX NEPEMEHHBIX —
nepebll IMan Co30aHUsL UHMEIEKMYALbHOU CUCIeMbl OUAZHOCMUPOBAHUsL Odem 603MOICHOCHb
peanuzoeams nociedyiowue IMansl PoPMUPOSArUs. OUASHOCMUYECKO20 3AKTIOYEeHUSL.

Knruesvte cnoea. snexmpomuocpaghus, Hewemkas JI02UKd, NPABULA HEYEMKOU NpoOyKYuu,
CUMRMOMAMUYEcKUe U NAMo2eHemuiecKue hakmopul.

TeHaeHIMA MOCIETHUX JIET TpH paboTe C MEAMIIMHCKUMH JaHHBIMH C IIEIBI0 YMEHBIICHUS
BEPOSITHOCTH OLTMOOYHOTO JUArHO3a MPEIIOoJIaracT UCIOIb30BAHHE TEXHOJIOTHN HEYETKOM JIOTUKH
¢ yuetom mnatoreHermdeckux (I1®) m cumnTomarmdeckux ¢dakropoB (C®D), CBSI3aHHBIX C
BBISIBJISICMBIM 3a00JICBAHUEM TAIlCHTA.

PaboTa ¢ MEIUIIMHCKMUMU JaHHBIMH TPEIoIaraeT UCIOIb30BaHNE KaK KOJTMUYECTBEHHBIX, TaK
YU Ka4eCTBEHHBIX MepeMeHHBbIX. C 3TOH TOYKM 3pEHHs] pacCMaTPUBAETCS CUCTEMA IMOJICPIKKH
NPUHATUS pELIeHUH ¢ UCMoib30BaHWEM ammapata HedeTkod moruku [1]. Cucrema pans
ANEKTPOMHUOTPaQUUSCKAX UCCICTOBAHUI BBHIONHACT (PYHKIUIO MpeoOpa3oBaHUs COBOKYITHOCTH
3HaueHuit CO u 1D kak BXOAHBIX MEPEMEHHBIX HEPBHO-MBIIIEYHON CUCTEMBI B PEKOMEHIAllUU
[0 TMOCTAaHOBKE JUAarHO3a KaK BBIXOAHBIX HepeMeHHbIX. C 3TO# [enbl0 HEoOXOAMMO HaTh
ONKCaHWE BXOAHBIX M BBIXOJHBIX JIMHIBHCTHYecKHX nepeMeHHbIX (BxJIII m BrixJIII), Bechbma
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CYLIECTBEHHBIX JUIsI paccMaTpuBaeMoil cucremsl uccnegosanuit. BxJIII B manHO#l cucreme
npeacTaBisiior coboit coBokynHocTh (akropoB (CD u I1d), koTopble MOKHO pa3feiIHTh Ha:
KauecTBEHHbIE (M3HAuYaJIbHO JIMHIBUCTHUecKue mnepemeHHsle JIII; Hampumep, MsblieuHas
€11a00CTh, TOHYC MBIIIIBI, KOXKHBIE MPOSIBICHUS, IIape3, CKOBAaHHOCTh KOHEYHOCTEH, IMOpakeHue
HEpBOB, OHEMEHHE M JAp.) M KOJMYECTBEHHbIC (M3HAYaIbHO YHUCIOBBIE mnepeMenHbie YII;
HamlpuMep, YPOBEHb MHENMHA, AMIUINTYJA, JATEHTHOCTb, CKOPOCTh HPOBOISIIMX (YHKIUI
CEHCOPHBIX W MOTOPHBIX HEPBOB, ()YHKIMOHAIBHOE COCTOSHHE MBIIINBI), NPHBOAUMBIE K
JUHTBUCTUYECCKUM TIOCPEACTBOM (a33upuranum.

Pa3zpaboTanHas cucTeMa HEYETKOTO BBIBOAA CIIOCOOHA OMPENECTUTh BO3MOKHOCTH HATHUHSA
psAma OIMPOKO PACIpPOCTPAHEHHBIX HEWPO-MBIMICYHBIX 3a00NIeBaHWNA: KapHalbHBIH TYHHEIBHBIN
cuanpom (KapTC), kyOurameHbiii TyHHenbHEIM cuaApoM (KyoTC), nemmenmHM3HpyIOMmas
noxuHeBponartus (JAITHIT) u npoune 3a6onesanus (I1p3) [2].

Jdnst paccmarpuBaeMol TpyIIbl HEHPO-MBIIMIEYHOW CHCTEMBI OblIo BbIOpano 16 JIIT mis
cumiTomarnueckux dakropos u 11 UIT s natoreHeTn4eckux GpakTopos.

BeixJII1  fmaHHOW CHCTEMBI HEYETKOTO JIOTHYECKOTO BBIBOJA IIPEJCTABJIAIOT  COOOMU
pPEeKOMEHIALMK Bpady IpH IIOCTAaHOBKe nuarHo3a. OHHM cojepikaT CBEACHHS O BHIE 3a00JeBaHMs
(Bun3), nanuuuu 3a6onesanus (Han3) u yBepennoctu B auarnose (YB/l). B cooTBeTcTBUU € 3THM
B Tabmmme 1 npexcrasiensr BeixJIII u ux muHrBHCTHYECKIE 3HaUeHNUS (TepBudHbIe BrIxJIIT).

Tabnuya 1. Bozmoosichvie 3naveHust 6b1xo0Hwix JIIT

BoeixJIIT Bo3Mo:kHbIE 3HAYEHHS

Ckopee Bcero, 3a00JIeBaHus HET

Ckopee HeT, 4eM eCTb

Ve AITHIT
Ckopee ecTb, 4eM HEeT

Ckopee Bcero, 3a00JIeBaHUs €CTh

Ckopee Bcero, 3a00JIeBaHus HET

Ckopee HeT, 4eM eCTb

VB KapTC
Ckopee ecTb, 9eM HEeT

Ckopee BCECro, 3a00JIEBaHUS €CTh

Ckopee Bcero, 3a00JIeBaHus HET

Ckopee HeT, 4eM ecTh

VB Ky6TC
Ckopee ecTb, YeM HeT

Ckopee BCECro, 3a00JIeBaHMsI €CTh

Ckopee Bcero, 3a00J1eBaHus HET

Cxopee HeT, 4eM ecTb
VB/] I1p3

CKopee €CTh, UEM HET

Ckopee Bcero, 3a00JICBaHUs €CTh

ITonyuenue Bropuunbix BpeIxJIII B cucreme c HEYETKOM JOTHMKON JaeT BO3MOXKHOCTH
ONHUCHIBaTh (DYHKIMOHHPOBAHUE CHCTEMBI C ITOMOINBIO MpaBmiI HedeTKux npoxayknuit (ITHID).
OHH 1O CTPYKType ONM3KHM K SI3BIKOBBIM KOHCTPYKIIMSIM W COCTAaBJISIOTCS BpadyaMH WIIH
TeXHUYECKHMH CIIEHaJUCTaMU Ha OCHOBE MHGOpMAIMH O NMPEAMETHOW 00IAaCTH M3 IaHHBIX
JUTEPaTypHBIX HCTOYHUKOB, MHEHHUH 3KcriepToB. Habop mpaBmil MOXKET MEHSTHCS B Ipolecce
pabotsr cuctembl. O6bruno0 ITHII 3anuceiBaroTCst B BUAE CIEUMAIbHBIX TaOJIHUIl «ECIIN-TO», TIe
B rpade «eciim» MOMENIAloTCsl BBICKA3bIBAaHUsI YCIOBHOM YacTH KakKAOro HpaBuia («ycJIOoBUE
1», «ycimoBue 2», U T.A.), a B Tpade «TO» 3aIMCHIBACTCS «3aKIIOUYCHHE 1», «3aKio4eHue 2» u
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1.0, A xkaxgoro ITHIL. J{ns paccmarpuBaemoii cuctemsl Obuio moiydeno 18 ITHIT pns CD
¢dakropos u 15 ITHIT aus [1dD daxropos.

@®opmupoBanne IIHII — mepBelif  dTanm  co3JaHMs  HHTEJUIEKTYalbHOM  CHCTEMBI
JIMarHOCTUPOBAHHS HEPBHO-MBIIICYHBIX 3a00JIEBaHUI C UCIIOJIH30BAHHEM HEYETKOTO JIOTHYECKOTO
BBIBOJIa, KOTOPBIH JlaeT BO3MOXKHOCTH pEaM30BaTh MOCIEAYIONHE O3Tamnbl (GopMHpOBaHUS
JIMarHOCTHUYECKOTO 3aKmodeHus: ((az3upukanms BEIXOAHBIX NEPEMEHHBIX, arperupoBaHNC
MOYCIIOBHUI, aKTUBALMS TTOA3aKIIOUCHNH, aKKyMYJINPOBAaHHUE 3aKIIOUCHUN U P HEOOXOAUMOCTH
nedazsudpukammsa) [3]. Bcee artampl anroputMa B3aWMOCBA3aHBI M, B IICJIOM, ITO3BOJISIOT
MIPEACTABUTH MPOIECC HEYETKOTO BEIBOJIA B BUJIE TTOCIIEOBATEIbHOCTH KOHKPETHBIX OTIEPaIUid.

KommbroTepHas peanu3anusi CHCTEMBI AMATHOCTHKH OCYIIECTBJICHA B IPOTPaMMHOH cpene
Matlab 7 ¢ momoreio nHCTpYMeHTAIBHOTO TIakeTa FIS.

Cnucox numepamyput / References

1. Kopenesckuii H.A. TIpoexTHpOBaHHWE CUCTEMBbI NPUHATHS PCIICHUA Ha HEYETKUX CETEBBIX
MOAYJSIX B 3aJadaX MEIWIIMHCKON JUarHOCTHKH W TMPOTHO3UPOBaHUS. «BECTHUK HOBBIX
MEIUIMHCKUX TexHoaoruii», 2006. T. XIII. Ne 2. C. 6-9.

2. Kacamxuna JIL®., T'urweanosa O.B. nexrpomuorpauueckue METOIbl HCCICTOBAHUS B
JIMarHOCTHKE HEPBHO-MBIIIICYHEIX 3a00neBanuil. Uronpuaras snekrpomuorpadus. M.: Meaunka,
2010. 416 c.

3. Jlokmwoxun B.H., Manvuenko C.H., Yepennun A.A. OCHOBBI MaTeMaTHIECKOTO OOeCTICUCHHS
MOACPKKA THATHOCTUYECKUX pEIICHWH B OHOJOTHMYCCKHX CHCTEMaX C HCIIOJIB30BaHUEM
HEUYETKOM JOruKu. Yuebnoe nocobue. Pasaus. PI'PTY, 2009. 64 c.
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Abstract: in this paper, we consider the contact problem when an instrument is exposed to the
surface of a sample during a static pulse processing (SI0). The analysis of the nature of the
interaction of the tool with the surface in terms of power and geometric parameters is carried out.
The dependence of the stressed state on the energy characteristics of the elastoplastic contact and
on the formation of the surface layer is estimated. A substantiation of the calculations of hardening
from the point of view of the processes occurring in the surface layer during SIO is provided. The
interrelation between the operational characteristics of the surface layer of hardened samples and
the quantitative evaluation of the energy components in SIO is established.

Keywords: static-pulse processing, hardening of the surface, stress state, indenter, power
characteristics, contact task, surface plastic deformation, mechanical characteristics, surface
layer, center of deformation.
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HNCCIEAOBAHHUE HAPAMETPOB OYAT A I[E(I>OPM§I_II/II/I
INPU CTATUKO-UMIIYJBbCHOU OBPABOTKE JAETAJIEN MALLIUH
KoxopeBa O.F.l, daneeB ®.0.2 (Poccmiickasn @enepanms)

YKokopesa Onvea Tpuzopwesna — doyenm, Kandudam mexuuveckux Hayx,
Kagedpa nopmoswix NOObeMHO-MPAHCHOPMHBIX MAWUH U POOOMOMEXHUKU,
2®adees Pununn Onezosuy — cmyoenm,

Gaxyremem sxcniyamayuy UHGPAcmMpyKmypsl 600H020 MPAHCNOPMA,
Mockoeckas 2ocyoapcmeennas akaoemust 00H020 MPAHCnopmd,

2. Mocksa

Annomayusn: 6 Oannou pabome nPeOCMABIEHO PACCMOMpPeHUe KOHMAKMHOU 3a0auu npu
6030€licmeul  UHCMPYMEHmMa HA NOBEPXHOCMb 00pasya 6 npoyecce CMAmMuKo-UMNyIbCHOU
obpabomrku (CHO). Ilposeden awnanuz xapakmepa 63auUMOOCUCMBUST UHCIPYMEHMA C
NOBEPXHOCMbIO C MOYKU 3PEHUsl CUNOBbIX U 2eoMempuyeckux napamempos. Jlana oyeHka
3a8UCUMOCIU  HANPAIHCEHHO2O COCMOsIHUSL ~ Om  JHEP2eMUYECKUX — XAPAKMEPUCIUK
VAPY2ONAACMUYeCcKo20  KOHmAaKkma u  npoyecca  (QOpMUpo8anus NOBEPXHOCMHO20 — CJOSL.
Ilpeoocmasneno obocroganue pacuemos ynpouHeHUs ¢ MOYKU 3PEeHUs. NPOYECco8, NPOMEKAUWUX 6
nosepxrnocmuom cioe npu CHO. Yemanosnena 63aumocesnszb IKCNLyamayuOHHbIX XapaKmepucmux
NOBEPXHOCMHO20 CN0SI YNPOYHEHHBIX 00pa3y08 U KOIUYECMBEHHOU OYEeHKU SHepeemuyeckux
cocmasasrowux npu CHO.

Knruesvie cnosa: cmamuko-umnyibcHas o6pabomid, YnpouHeHue no8epxXHOCmU, HANPANCEHHOe
cocmosiHue, UHOEHMOpP, IHEPLeMUYECKUE XAPAKMEPUCMUKY, KOHMAKMHAsL 3a0a4d, NOBEPXHOCMHAS
nracmudeckas Oegopmayus, Mexauudeckue XapaKxmepucmukiy, HOBEPXHOCMHbIL CIOU, ouYae
depopmayuu.

CHO pazgensercs Ha Ba dTama:

1) cTatndeckoe BO3JCHCTBUE HA HHIACHTOD;

2) TMHAMHUYECKOE BO3JICHCTBHE.

PaccMoTpuM 0COOCHHOCTH TMHAMHYECKOTO BO3JEHUCTBHS MHAECHTOpA Ha IIOBEPXHOCTH 00pasia
pu CHO.

(4]
0.6

4 -
2 0 1

Puc. 1. Pacnpedenenue nazpysxu ona momyunst cnos m(x) = 0,7 + 0,4x?

IMpencraBum GyHKIMO M(X) Kak:

m(x) = 0,7 + 0,4x2,

T.€. TOJIMIMHA CJIOSI IO KpasiM OOJIbIIE TOJIIMHBI CJIOS B HEHTPe. MakCUMyM pacipeaeieHus
KOHTAKTHBIX HAMpPsDKCHHH M3MEHHUT CBOE MOJOXKEHHE W OyJeT HaXOAMTHCS HEe MO KpasiMm, a B
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LHeHTpe, npuyeM rpaduk OyaeT UMETh BUA CHHYCOUIbI, TPAHCHOPMHUPYIOLIEHCS B BHITHYTYIO
BBepx mapabouy [3].

Ecnu HavaJpHOE KacaHHe TeJd MHACHTOpAa M 00pabaThiBaeMOM JAETAlld OCYIICCTBISCTCS B
OJHOW TOYKE WM €CIIH PACCTOsIHUE Z MEXIy TelNaMH B OKPECTHOCTSIX 3TOI TOYKH MOXKET OBITh
BBIPQXCHO YPAaBHEHHEM BTOPOTO TOPSOKA, TO KOHTAKTHas cujia P B 3aBHCHMOCTH OT
CONIMKEHNA a OTIpeeNsieTCs:

P =kva @)

rae K- koadduuuent, 3apucsniuii 0T KPUBU3HBI TIOBEPXHOCTH TeN BOJIM3H TOYKH KOHTAKTA U OT
cBoifcTB Matepuana. 3HadeHue K s pasauvHbIX clyYaeB MPUBEICHO B CIIPABOYHBIX MaTepHasax.

N.4. llraepMaHOM TIOMYYeHO pelIeHHE KOHTAKTHOW 3aJadd Uil TOTO Cliydas, Korjaa
paccrosHie Z MEXIy TelaMH, CBEACHHBIMH 1O COTPHUKOCHOBEHHS C YAAICHHBIMH OT TOYKH
[EePBOHAYAIBHOIO KOHTAKTA, PACTET MPONOPIHOHAIBHO PACCTOSHHUIO B CTEIIEHN 2NI0 ITON TOYKH.

Ecmu Z = Ar?" 2

TO cuia P, cooTBeTCTBYIOMmAst COMMKESHUIO TEN a, BRIYUCIIETCS 10 (hOpMyIIe:
2n+1

P=kam  (3)

2n E 2n [1x3x5..(2n—1
e k = o x —— x /# ()
2n+1 1-u 2X4X6..2n

XapaKTep KOHTAaKTa MEXAy TeJIaMM NpH pa3jIMYHBbIX 3HAYCHUAX N MPEACTABJICH Ha pHUC. 2, nus3
KOTOpPOI'0 BUJHO, YTO YEM BBINIC 3HAYCHHUE N, TEM INIOTHEC HAa4YaJIbHOC KaCaHWE MCKAY TCIIaMH.

U3 MNPpUBCACHHBIX COOTHOIICHHI BHUAHO, YTO COMMKEHUE Tel a, 06YCJ'IOBJ'IGHO X MCCTHBIM
YOpyrum CMsATHUEM, BCCraa HEJIMHEHHO U CBA3aHO C BEIMYMHON KOHTAKTHOM CHJIBI P.

P
| |
| I
7 z 7.
n=1 n=3 a

Puc. 2. Xapaxmep xonmaxma medncoy menamu npu pasiuiHulx 3Ha4enusx N

o dp
3amensemocTsh P oT a sBiseTcs (OKECTKOM», T.C. IPOU3BOAHAA aBO3paCTaeT C YBCIMYCHUEM a

(puc.2), mpuueM HadaJdbHOE 3HAYEHHE ITOH INPOM3BOAHOM paBHO HYJIO. TOJBKO NPH OUYEHB
IUIOTHOM KacaHUM (N — o0) 3aBUCUMOCTh MeXIy P u a mpubmrrkaeTcs k nuHeiHOI [2].

[pakTideckn TOBEPXHOCTH KOHTAKTHUPYIOUIMX Tel B 30HE KOHTAaKTa HMMEIOT OOBIYHO JIHOO
cepryeckyro Gpopmy, MO0 IPEACTABIAIOT cO00H OoJiee MITM MEHee XOPOIIO NPUTHAHHBIE TFIOCKOCTH.

[epBBIit ciy4ail COOTBETCTBYET 3aBUCHMOCTH KOHTAKTHOM CHIJIBI OT MECTHOTO CMSTHS IO
¢dopmyne (1), a BTopoii ciydail COOTBETCTBYET BechbMa IIOJIHOMY KacaHHMIO, NPH KOTOPOM 3Ta
3aBUCHMOCTb MOXET NPHOJIMKEHHO CUNTATHCS JINHEWHOM:

P = k,,a(5)

Ilpu chepuyeckoil (Gopme MOBEPXHOCTH KOHTaKTa Kod(hduiment ke ypaBuenun (1)
onpenensercs mo ¢opmynam ['epra; mpu TUIOTHOM KacaHuW Kod()(HIIMEHT BechMa Mai 1o
CpaBHEHMIO ¢ KO (DHUIIMEHTOM CTaTHIECKON TOJIATIIMBOCTH CaMON KOHTAKTHPYEMOW CUCTEMBI.

B kxadecTBe OCHOBHOII THITOTE3BI IpU ydeTe MecTHHIX aedopmarmii mpu CUO mpunHnmaercs,
YTO CBA3h MEXIY KOHTAKTHBIM JaBJICHHEM W MECTHBIM CMATHEM MU yAape Takas ke, Kak U B
CTaTHYECKHUX YCIOBMSAX, T.e. ompenensercs ¢opmynamu (1), (2) wim (3) B 3aBHCMMOCTH OT
TEOMETPHUH COYAAPSIOMUXCS TEL.

Ha ocHoBe 5TOH TrHIOTE3bI MOXXHO TOCTPOMTH TEOPHIO COYJapeHHs MAcCHUBHBIX CBOOOJHO
JIBIDKYIIMXCS TEJ, 0OIIMMU JiepopManusiMi KOTOPBIX MPEHEOPEratoT 10 CpaBHEHHUIO C MECTHBIMHU.

Pemenne KOHTakTHOM 3a7audl MPHU B3aUMOJECUCTBUM MHCTPYMEHTA C IMOBEPXHOCTHIO JETald B
pesynbrare CHUO cBoauTcss K MCCIEAOBAHUIO OCHOBHBIX IIapaMeTpoB ouara JedopMaluy,
MPEACTABICHHOTO B BHJAE JJUIMIICOMAA AABJICHUS, JaHHAs 3a/ada PEIIAcTCsl aHATUTHYECKH Ha
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OCHOBE TeopuH ynpyrocTH. IloBepXHOCTHOE IIaCTHYECKOE Je(OPMUPOBAHHE OKa3bIBACT
npeoOnajatoniee  BIMSHUE Ha  (OPMUPOBAHME  MEXAaHMYECKMX W OKCIUTyaTallMOHHBIX
XapaKTEePUCTUK TOBEPXHOCTHOTI'O CIOs, CTENEHb KOTOPBIX 3aBUCUT OT U3MEHEHUS YHEPIeTUUECKOro
cocrostHuss 3Toro cnos mpu CHMO. BaxHo 3HaTh pacnpeneneHue SHEpruu yjapa, BeIHYUHA
KOTOpPOH TO3BOJIMT OIEHUTh XapaKTEPUCTUKU YNPYro-IUIACTHYECKOrO0 KOHTAKTa M IIPOLECC
(hopMHpOBaHUs TTIOBEPXHOCTHOTO ciost. [Ipn 3ToM nmaercsi 00OCHOBaHHME PEXHMMOB YIPOUYHEHHS C
TOYKH 3PEHHS MPOLECCOB, NMPOTEKAIOIINX B MOBEPXHOCTHOM CIIO€ METala, TO €CTh Pe3yIbTaT
YIPOYHEHHsI OyIeT 3aBHCETh OT CBOWMCTB MaTepHana, (OPMBI yJapHOTO HMIIYJIbCA, Pa3MEpPOB

HMHCTPYMEHTA U SHEPI'HH ylapa.
OmnpeneneHre COOTHOMICHUS YKa3aHHBIX COCTaBJLIIONIMX OT cyMmapHOi pabotel mpu CHO
IpeacTaBiIeHo B Tabmmme 1.

Tabruya 1. opmynvr cocmasnaowux pabom

CocraBasiiomme
padort

®opmyJia A5 onpeaeIeHust

O0o3nauenue
napaMeTpos

Beanun
Ha
padort
([x)

IIpouent
oT o01meit
padoTsI

IInactuyeckas

a’H

A _ 2 ZO-T(K bl D)
" 40K

EK

a=0,2cm
H=0,03cm
0=10"kr/cm?
D=2,8
6=3600xr/cMm?
K=3,7
E=2,1x10%kr/cM?

55

35%

VYnpyras

m2Pya2b, WoK

A
4mH1

ynp =

P0:30KH
m=H/a=0,0175cm
W=0,1lcm
b=0,4cm

45

30%

Tpenus

K?a?b?
A =]fPg—0 7 ——
mp ]f OHD(K—D)

J=0,002
F=0,3

20

15%

TemmoBas

M=6kKr
V=Tm/c
K,,=0,987
Q=10/Tx/Mm

7.8

5%

Bonnosas

A =PpXcXVXhXS

BOJIH

c=5200Mm/c
V=8,9x10%/c
5=0,00157m>
h=0,3m
p=7600H/m°

5%

Cratnyeckas

AszF;'th

F.=30xH
H=0,5mMMm

15

10%

Cymmapnas padora npu ynpounenun CHO omnpeznensercs cieayronmmM o0pa3om:

A=A4,,+A4,,

A, — TIIacTHYECKas COCTaBsIOmWast; Ay, —

TPEHUS; Aen; — TEIUIOBAST COCTABIISIIOIIAS; Apomy —

cocrasisitomas [1].
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+ Amp + Amen}l + ABO.'[H + Acm

(6)

ynpyras cocTapisiomas; A, —

COoCTaBJIsrO1Ias

BOJIHOBasi COCTaBJIAIOLIASA; 1ACT — CTaTH4YCCKas



3aknouenue: Takum 00pa3oM, KOJMUYECTBEHHAs OLIEHKA KaKIOW COCTaBIsOLIel paboOThI
MO3BOJIAET  ONPEAENIUTh DJKCIUTyaTallUOHHBIE XapaKTEPUCTUKH MOBEPXHOCTHOTO  CIIOS
YIPOYHEHHBIX 00Pa3I0B.
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Abstract: in article the comparative analysis of the automated systems of dispatching monitoring
and management of objects of the oil and gas industry which represent the composite and
multilevel human-machine systems is carried out. As a result of the analysis features of the
specialized software of SCADA systems are revealed. The carried-out analysis showed that for high
performance production management, it is necessary to develop automated process control
systems. Thus, from well-timed providing relevant technological information, the greatest value
renders level automation of dispatching management of technological processes for acceptance of
crucial decision in the most oblate time frames.

Keywords: automation, scheduling, informational technologies, controllers, technological process.

CPABHUTEJIbLHBINA AHAJIN3 SCADA-CUCTEM, IPUMEHSIEMBIX
JJISA ABTOMATHU3ALIUU TEXHOJTOI'MYECKHUX ITPOIECCOB B
HE®TET'A30BOM MPOMBIIIVIEHHOCTH
Jlyuxkun H.A., ApceHbeB B.B. (Poccmiickas ®enepanus)

1J7ylu<un Huxkonaii Anamonvesuu — cmyoenm mazucmpamypbi,
2y [pcenves Braoumup Bradumuposuu — npenodasamens,
Kapeopa Heghmezazo6o2o dena,
Omckuil 20cy0apcmeennblil mexHuiecKull ynugepcumen,
2. Omck

AHHOmalﬂl}l.‘ 6 cmamve I’lpO6‘€0€H cpasyumeﬂbybld aHaiusz asmomamusupoeaHHblx Ccucmem
()ucnemltepaweO KOHmMpOoJisi U ynpaejleHus obvexmamu Hequeeasoeoﬁ NPpOMbBIUIEHHOCMU,
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KOmopble npedcmasiam coboil CLONCHbLE U MHO20YPOBHESbLE UeN08EKO-MAUUNHbLE cUuCmeMbl. B
pe3ynvmame aHAIU3A 8bIAGIEHbL OCOOEHHOCU CHEYUATUZUPOBAHHOL0 NPOSPAMMHO0 06eCheyeHus.
SCADA-cucmem. Ilposedennvlii ananus noxkaszan, 4mo Oas GblCOKOIPDEKMUBHO2O YNPAGIEHUS
nPOU3B00CMEOM HEOOX00UMO paspabamviéams AGMOMAMUSUPOBAHHbIE CUCIMEMbL YRPAGICHUSL
mexHono2uieckumu npoyeccamu. Taxum o6pazom, UMEHHO Ol CB0EEPEMEHHO20 NPEAOCMAGIeHUs
AKMYanbHOU — MEeXHONO2UYEeCKOU  unpopmayuu  Hauboibuiee  3HAYEHUE  UMeem  VYPOBeHb
asmomamuzayuu OUCNEMU4epcKo20 YAPAGLCHUS MEXHOLOSUYECKUMU NPoyeccamu O NPUHAMUSL
OMBEMCMECHHO20 PeULEHUS. 8 MAKCUMAILHO CHCAMbLE 6DEMEHHbLE PAMKU.

Kniouesvie cnosa: aemomamuszayus, Ouchemuepuzayus, UHQOPMAYUOHHBIE —MEXHOAO2UU,
KOHMPOLEPbl, MEXHOIOSUYECKUL NPOYecc.

CoBpeMeHHbIE aBTOMaTH3MPOBaHHBIE CHCTEMBI YIIPABICHHs TEXHOJIOTHYECKHMH IPOIIeCCaMu
HeTAHOH, Ta30BOM M Jpyrux OTpaciedl HapoOAHOrO XO3SIMCTBA MPENCTABISIOT COOOM
MHOTOYPOBHEBBIE PACIIpE/ICIICHHbIE CHCTEMBI YIPABJICHUS, peaIn3yrone Kak 0a3oBble (QYHKIHH
(yHKIMM KOHTpONS, PETrUCTPaLM, CHIHAIM3AIMM, IUCKPETHOTO YIpaBJICHHS KiallaHaAMH,
PEryJIMpOBaHuUs U JIP.), TaK U QYHKIUHU ONTUMAIBHOTO YIPABIICHHUS.

B Hacrosmee Bpems ~ SCADA-cucrema  siBiusiercss  00s3aTeNIbHBIM  aTpUOyTOM
aBTOMATH3UPOBAHHOW CHCTEMBI ITUCIIETYCPCKOrO ympaBieHus [1]. AnmapatHoit miatdopmMoit mis
SCADA-cucteM ciykaT cepBepHble, a Takke paboune cTaHOWKM Ha 0a3e MPOMBIIUICHHBIX
KOMITBIOTEPOB, MAHEIbHBIC KOMITBIOTEPHI M ONIEPAaTOPCKHUE aHEIH.

Hanpasnenne paspaborkmn SCADA — 5TO HOBBI TOAXON K MpOOJIieMaM dYeIOBEUECKOTO
¢dakTopa B CHCTEMax yNpaBICHWsS, OpPHEHTaIMS B TMEPBYIO oOdepens Ha deloBeKa
(oneparopa/nucneryepa), ero 3ajaud M peanusyemble MM (GYHKIMU. Takod MOJX0Z MO3BOJIHI
MUHAMH3HPOBATh y4acTHE ONEepPaTOPOB/IUCIETYEPOB B YIPABICHUU IMPOLECCOM, HO OCTaBMI 3a
HUMH TIPAaBO MPUHATHUS PelIeHHs B 0COObIX curyanusx. [losnenue Ha MupoBoM peiake SCADA-
cUCTEM, TO3BOJIMJIO KOMIIAHMsAM-pa3paboTdyMkaM, a Takke HHTerpatopaM 3(dexkTHBHO
MPOCKTUPOBATh CHCTEMBI YIPABJICHHs TEXHOJOIMYECKHMMHU mpoueccamu. K  HEoCnmopumbIM
NPEeUMYIIECTBAaM, KOTOPBIX SIBJISETCS BBICOKAas CTENEHb aBTOMATH3allMU Ipolecca pa3paboTKu
CHCTEM; BOBJICYEHHE K IPOCKTHPOBAHUIO PA3padOTKH CIICIHAIUCTOB, 3aHATHIX B oOmactu
AaBTOMAaTU3UPYEMBIX TEXHOJOTHMYECKUX MpoueccoB [1, 2].

OpmanM w3 HambOonee 3HaUYMMBIX (pakTopoB pasButTus SCADA-cEcTeM CTaHOBHTCS TO, 4YTO
HEKOTOpBIe Beqylue Mpou3BoanuTend pacmmpstor Gpyaknun SCADA «mo BepTHKAIN) HEepapXuu
MHOTOYPOBHEBOW CHCTEMBI ynpasieHus. Takum o0pazom, uaeT pacmmpeHue GpyHKIH B CTOPOHY
HETIOCPECTBEHHOTO YIPaBJICHHUS TEXHOJIOTMIECKUMH POLIECCAMH.

[upokoe ucnonnzosanre IBM PC mnatdopmel B korTpotepax (softlogic) nauanocs, B 90-x
rogax XX Beka # ObUTO OOYCIOBICHO MHOTHUMH ()aKTOpaMH, OJMH H3 KOTOPBIX — JIydIliee
COOTHOIIIEHUE «ITPOU3BOIUTENBHOCTD — IIeHay [3].

Ananmu3 miaTGopM M ONEPAlMOHHBIX CHCTEM HEoO0XOIMM, MOCKOJIBKY OHH OIPEIeNsioT
BO3MOXKHOCTH pacnpoctpaHernss SCADA-cucTeMbl Ha HMEIOIINECS BRIYUCIUTENbHBIE CPEICTBA U
cTonMoCTh cuctembl. Hambompmee kommuectBo SCADA-cHUCTEM TOCTpPOEHO Ha MaTdopmax
orepalMoHHBIX cucteM cemelictBa MSWindows. K takum cucremam moxxkHO otHecTH Wonderware
InTouch, FIX, Genesis, u poccuiickuii npoaykr Tpeiic Moyn. DTo cBs3aHO, MpEkae BCEro, C
JHUIMPYIOLIMMH MO3HUIHUAMH B MUpe KoMrnanui Microsoft Ha peIHKe OnepalOHHBIX CHCTEM.

TpeOoBaHMsI K amnmapaTHBIM CPEJCTBaM, NPHU3BAHHBIM MOIJIEPKHUBATh CEpBEpPHBbIC (DYHKINH,
MOT'YT OBITh CYIIECTBEHHO 00Jiee BBICOKUMHU. DTO OTHOCHUTCS M K 00BbEMY OIepaTHBHON MaMSTH, U K
00BEeMY JKECTKOTO JHCKa, KOTOPBIH MOXKET M3MEPSTHCS COTHAMH rurabaiitamu u Tepabaiitamu [2, 3].

I'maBubIM (pakTopoM B cructemax kiiacca SCADA, siBisieTcsi MaclITaOUpyeMOCTb, T.€. CIIOCOOHOCTb
SCADA HapaiuBarh pa3Mepbl CUCTEMbI YIPaBJIeHHs, 00ecrieunBasi IIPH 3TOM IIPEEMCTBEHHOCTh MO
OTHOLICHUIO KO BCEM pPaHee YCTaHOBJICHHBIM PO PAMMHO-AIIaPaTHBIM CPEJICTBAM.

Paccmorpum Hambosee nzBecTHbie SCADA-cHCTEMBI, TIPUMEHSIEMbIE B HACTOsiIIee BpeMsl B
ra3oBOM OTpaciu.

SCADA-cucmema iFix (Intellution, CIIA) paboraer moj yHpaBICHHEM OICPAIIOHHON
cucrembl Windows NT 4.0/2000 u Beine. Cuctema opueHTHpoBaHa uisi paspabotku ACY maibix

24



n cpennux mnpenupustuii, ot ypoBHs KL/I'PII 1o ypoBHs JHHEHHO-IPOM3BOJICTBEHHOTO
ynpasienus (JIIIY). B 3aBucuMOCTH OT KOJHMYECTBAa IMapaMeTpoB (TETOB) TEXHOJOTMYECKOI'O
nporecca, JIMIEH3UH MPEIOCTaBISIOTCS B Pa3IMUHbIX KOHQUTypalusX, a Takke 0e3 orpaHUYeHUH,
YTO MO3BOJISIET C y4eTOM (PMHAHCOBOTO IOJOXKEHHS HPENNPHUSITUS ONPEACINUTh s cebs 00beM
HeoOXonUMBIil 00beM mapameTpoB, KoTopsle yuutbiBatotcs B SCADA-cucteme.

Cucrtema mMOAIEpKUBAaCT OCHOBHBIE HH()OPMAIMOHHBIE TEXHOJIOTHH, HCIONb3YEMbIE MpPHU
moctpoeann ACY TII (OPC — nmnsg cBA3W ¢ KOHTpOJLIEpaMH M CHCTEMaMH CTOPOHHHX
npousBonuteneir, ODBC — gma cBs3m ¢ 06a3amu nmaHHBIX). [ co3maHUS pacHIMPEHHOTO
apPXMBHOTO XPAaHWINIIA JaHHBIX YPOBHS NPEAIPHATHS HCIONB3YETCS MIPOTPaMMHOE oOecrieueHre
iHistorian, mpezcraBistromee co0oif mHTerpHpoBaHHBIN C iFix maker Ha 6a3e Microsoft SQL
Server. Cucrema iFix BimrouaioT B ce0s oOmmpHyI0 OHONMHOTEKY TrpadUIecKHX 3JIEMEHTOB.
OpHako OMOIMOTEKa NPOTOTUIIOB OTCYTCTBYeT. TakuMm o00pa3oM, KOMaHABl YIpaBICHUs W
JINaJIOrOBBIE OKHA JJISI HUX HEoOX0oaMMoO KOH(UIypupoBaTh BpyuHylo. B kadecTBe BHyTpeHHETO
s3bIKa MPOrpaMMHUpOBaHus ucnons3yercst Visual Basic for Application.

CpezncTBa cHCTEMBI MO3BOJISIIOT HMCHOJB30BaTh Web-TEXHOIOTMU AJsl OpraHu3anyd pabouux
MECT Ha oCcHOBe MHTepHeT-Opay3epa.

PaccmatpuBas  Bo3moxHocTh  mpumeneHuss SCADA-cucrembr  iFix Ha  ypoBHe
KOMIIPECCOPHBIX ~CTaHIMH, CleQyeT OTMETHTh, 4To ¢Qupma «Intellution» mocraBisteT
nHTETpUpoBaHHOE ¢ iFiX mporpaMMHOe oOecrneueHue A IPOrpaMMHUPOBAHUS KOHTPOJIIEPOB
tonpko Ha 6a3ze Windows NT Embedded (BctpamBaemas OC Windows NT), Windows CE u
DOS. Takoii moaxox OrpaHMYMBAET HOMEHKJIATYPY KOHTPOJUJIEPOB JIMHEHKOM BCTpamBaeMBbIX
PC (manpumep, FastWell, Octagon u ap.).

SCADA-cucmema Trace Mode (Adastra, Poccust) paboTaer noza ynpasieHHEM ONEpaliMOHHON
cucremMbl Windows 98/NT 4.0/2000. Cucrtema, mpexie BCEro, OPHCHTHPOBaHA Ha paboOTy ¢
KoHTpoJulepamu, T.e. Ha co3mganue ACY TII HeOONbIINX TEXHOJOTHYECKAX OOBEKTOB THUIIA
ra3opacrpeIe/UTeIbHBIX TyHKTOB.

Cucrema nojJiep)kuBaeT BCe COBpPEeMeHHbIe HH(OPMAIIOHHBIE TEXHOJIOTHH. JIJIs TOIKITI0YeHUs!
KOHTPOJUIEPOB M CHCTEM CTOPOHHUX NPOM3BOAMTENEH MOXkeT ObITh ucmnosns3oBaHa OPC —
TexHonorus. nms moctyma k 0asaM maHHBIX ucmonb3yercss ODBC. [lpaitBepsl coOCTBEHHOMN
pa3paboTKK TpeayCcMaTpUBAIOT MOIKIIOUYEHHE KOHTPOJUIEpOB Ipou3BoacTBa 3A0 «JleMHKOHY,
3A0 «Omukon» u ap. Bo3moxHO wucnonb3oBaHMe Web—TEXHOJIOTHH [UIS TOCTPOCHUS
aBTOMAaTHU3MPOBAaHHEIX pPaboumx MecT Ha OcHoBe coOctBeHHOro Web—cepBepa. Mueomorus
pa3paboTKM TPHKIAJHOTO TporpaMMHOro obecnedenuss Trace Mode onTumm3mpoBaHa IS
CKBO3HOTO TIPOTPaMMHUpOBaHHsA KOHTpoiuiepoB u APM, uro ycmoxaser pa3zpaborky ACY TII
BEPXHETO YpPOBHS, I/ JKECTKas NPUBA3KA K ONpPEACICHHOMY THIy KOHTPOJJIEPOB SBISETCS
W3JHUIIHEH, YTO CO3/1aeT AOIOJIHUTENbHBIE TPYAHOCTH MPHU HEOOXOAMMOCTH WHTETPAIlH JTaHHBIX
OT Pa3HOTHITHBIX HCTOYHUKOB.

SCADA-cucmema WinCC (Siemens GmbH, [I'epmanusi) pabGoraer moj ynpaBieHHEM
omepanroHHOW  cucteMbl  Windows. B 3aBucHMMOCTH  OT  KOJHMYeCTBa  IapaMeTpPOB
TEXHOJIOTHYECKOTO TPOIIECCa, JUIEH3NN MPEIOCTaBIAIOTCS B cnenyronmx a1 WinCC rpaganusx:
75, 300, 900, 1500, u 6e3 orpaHudeHU. bonploe KOTMYECTBO OMIMM, MpeiaraeMoe (GUPMOI,
MO3BOJISTIIOT pemuTh Jitoobie 3amaun ACY TII va yposme AII JIITY, B ToM uucie OpraHu3aluio
BBIJISJICHHOTO CepBEpa apXMBHPOBAHUS Ul XpAaHEHWs JAaHHBIX M PEICHHS pacueTHhIX 3anad. B
KayeCcTBE BHYTPEHHETO sA3bIKa IPOTrPaMMUPOBAHUS HCIIONb3YyeTCs s3bIK, coBMecTUMBbII ¢ ANSI C.

Cucrema sBnsiercst mnpenctaButeneM JuHelkun mnpoxykra SIMATIC, urto obecneunBaer
BBICOKMH YPOBEHb HWHTErpalMd C MPOrpaMMHBIM OOECIeYeHHeM Jisl TPOrpaMMHUPOBaHHS
kourposuiepoB SIMATIC cepuu S5 u S7. Opnako, nannas SCADA paboraer TONBKO C
KOHTPOJUIEPAMH HIDKHETO YPOBHs SIEMENS, 4TO HaKIaabIBAET OMpPEACICHHBIC OTPaHWYEHHsS Ha
pa3paboTKy CHCTeM aBTOMAaTH3allMH, KOTOpBIE (YHKIMOHHPYIOT TOJBKO Ha OJHOW ammapaTHOM-
mwiathopMe B TOM YHCIIE OTCYTCTBYeT BO3MOKHOCTh mobamienust SCADA-cHcTeMBbl HOBBIMHU
KOHTPOJUIEPaMH APYTUX (PUPM-TIPOM3BOAUTEICH.

Wonderware InTouch HMI — 3T0 OTKpBITBIA W paclIUpsAEMBIil YETOBEKO-MAlIMHHBINA
nuHTepdeiic, TMO3BOJIONIMK  MOJNB30BATENIIM  CBSA3BIBATBCS € NPAKTHYECKU  JIIOOBIMHU
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NPOMBILIICHHBIMH yCTpoiicTBaMu M cuctemamu. [lannas cucrema InTouch HMI nozBossier
MEpeBECT HAa KAueCTBEHHO HOBBIM YPOBEHb ONTUMU3AILUIO, KOHTPOJIb U YIpPaBICHUE
IIPOU3BOJICTBEHHBIMHU TIpoLieccami [2].

Wonderware InTouch HMI no3Bonsier mosp3oBaTensiM OBICTPO CO37aBaTh W Pa3BEPTHIBATH
rpauyeckue MpPEeACTaBICHUS INPOMBIIUIEHHBIX IPOIECCOB PEAIBHOTO BPEMEHHM, IIpelaraer
IIAPOKUHA CTMEKTP MPUMHUTHBOB I IOCTPOSHUS TpaduuecKux CHMBOJIOB, BKJIIOYAs AYTH, XOPIbI,
CEKTOpHI, KpWUBBIE M CTaHNAPTHBIE SJEeMEHTH ympasineHus Microsoft Windows, a Taroke
MHCTPYMEHTSHI IJIs1 MOJICTUPOBAHMS CIOXKHBIX (POPM ITyTeM KOMOMHUPOBaHHA 00JIee POCTHIX.

PacmpenHble BOZMOXKHOCTH MaHMITYJIMPOBAHUS TpaMUECKUMH aTpuOyTaMH OOECIIeYHBAIOT
3¢ PEeKTUBHOE M TOYHOE YIPABICHHUE MOCPEACTBOM BCTPOCHHBIX HWHCTPYMEHTOB aHMMAlMU H
pa3paboTku cueHapueB. B mHCTpyMeHTapuii rpa)MUecKHX CpEICTB, BKIIOYECHBI BO3MOXKHOCTH
HU3MEHEHUs MPO3PAaYHOCTH, 3aTYIIEBBIBAHUS C IIBETOBBIMHU NEPEXOJaMHU, CTUIM 3aJMBKH U JIHHUI,
W3MEHEHHs] OPHEHTAIMH, pa3Mepa, O3UIUH U JIPYTroe, YTO MO3BOJIIET NMPAKTUYHO U 3P (HEKTUBHO
0TOOPa3UTh aBTOMaTH3UPYEMbIE OOBEKTHI.

B InTouch HMI wumeercs BcTpoeHHass HOMONHsAeMas OHONMOTEKa CUMBOJIOB ArchestrA,
BKJIrOuaromas B cebss Oonee 500 npodeccnoHambHO CO3MAHHBIX Tpad)UYECKUX CHMBOJIOB,
OOJIBIIMHCTBO M3 KOTOPBIX MMEIOT BCTPOSHHBINH «MHTEIUIEKT» U MOTYT Moauduimposarscs [1, 2].
Taxxe obecrieunBaercst drag-and-drop IOCTym K MPeIHACTPOCHHBIM TEXHMYESCKHM KOMITIOHEHTAM.
Heocmopumem npenmymectBoM ganHOi SCADA sBisieTcss BO3MOKHOCTh pabOTBI cO MHOTHMHU
NPOU3BOAUTEIIIMA KOHTPOJUICPOB TPOMBINUICHHOH aBTOMAaTW3alUM, Takue kak Siemens, GE
Fanuc, Allen-Bradley u np., 9To npegocraBisieT BO3MOKHOCTh Pealli3allii aBTOMaTU3HPOBAHHBIX
CHCTEM YTIPaBJICHHUS IPONU3BOICTBOM JIIO00H CI0KHOCTH.

VuuThiBasg BBIIIEH3I0KECHHOE, IS OLEHKM BO3MOXKHOCTH Hcroib3oBaHus SCADA-cucTembl
IPU CO3JaHUM aBTOMATH3MPOBAHHBIX THUCIETYEPCKUX CHCTEM KOHTPOIS M  YyNpaBICHUS
TEXHOJIOTUYECKHMHU TPOLECCAMH, HY)KHO YUYUTBHIBATH CIEIYIOLIME OCHOBHBIE (AKTOPHI: 00BEM
JIAaHHBIMH (TIPOU3BOJUTENILHOCTD, MOJICPXKKA CTaHAAPTHBIX CETEBBIX IMPOTOKOJIOB M (HOPMATOB
JIAaHHBIX); yI00OCTBO B paboTe (CTaHAapTH3alusl MOJb30BaTeNbCcKOro uHTepdeiica, Hamuune u
yIoOCTBO S3bIKa ONHCAaHUS JAaHHBIX W TIPOLIECCOB); OMHCAHME MaKeTa M HKCIUTyaTallMOHHBIX
HHCTPYKLIIMHA HA PYCCKOM S3bIKE; YPOBEHb TEXHHYECKOM MOIIEPIKKH; HAJIEKHOCTb, YHCIIO
MHCTAJUIAIMHY 32 pyOexoM u B Poccuu (B acTHOCTH aBTOMaTH3anus npoMeinuieHHsIX ACY); niena
IIPOrpaMMHOTO IIPOAYKTA.
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Abstract: the National Fund of Kazakhstan provides financial and macroeconomic stability of the
state, and savings from oil revenues contributed to a balanced financial policy, which is ready to
help in solving problems and tasks of diversification of the economy. And the strategy of industrial-
innovative development will allow future generations to use Kazakhstan's oil resources. Proper
management of the National Fund has the opportunity to improve transparency and reduce
corruption. In particular, given that oil and gas reserves are limited, the National Fund solves this
problem, allowing future generations to benefit from them.
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PA3BUTUE HALIMOHAJIBHOI'O ®OH/JIA B PECIIYBJIUKE
KA3AXCTAH
IHapmanoBa O.A. (Pecnny0simmka Ka3zaxcran)

Hapmanosa Ozunoti A6OyxauposHa - OOKMOPAHmM HA CMeNneHb OOKMOop 0108020 AOMUHUCIPUPOBAHUS,
Kagheopa 3KoOHOMUKU,
Meowcoynapoonas 6usnec wixona
Yuusepcumem Hapxos, e. Acmana, Pecnyonuxa Kazaxcman

Annomayusn:  Hayuonanvmwiti  ¢ono  Kasaxcmana — obecneuusaem — uunancosylo  u
MAKPOIKOHOMUYECKYIO CMAOUTLHOCHb 20CY0apcmea, a cOepedicenust om He@msaHbIX 00X0008
CnOCOOCMEYIOM NPOBEOCHUIO B36CUICHHOU (DUHAHCOBOL NOIUMUKY, KOMOPAsL 20M06d NOMOYb 8
pewenuu npobaem u 3a0au ousepcupurayuy IKOHOMUKYU Cmpansl. A cmpamezusi UHOYCMPUATLHO -
UHHOBAYUOHHO20 — PA3GUMUL  CMPAHbL  NO360AUM  OYOYWUM — NOKOJLEHUSM — NOAb308AMbCS
Kazaxcmauckumu — Hepmsauvimu  pecypcamu. Ilpu  npasunvhom — ynpaenieHuu — cpeocmeamu
Hayuonanvnozo onda ModcHo 000UMbC  NOGLIUEHHOU NPO3PAYHOCMU U COKPAUEHUS
macwmaboe Koppynyuu. B uacmmocmu, yuumvléas, umo 3anacvl yenegooopooos seNsOmcs
ucuepnuvigarouumu, Hayuonanvuwiii hono pewaem smy npobiemy, 0agas 803MOACHOCMb OYOYUUM
NOKOJEHUSIM U36TI€Ub U3 HUX 8bI200Y.

Knrouesvie cnosa: Hayuonanvuwiii pono, Heghmeeaz08wuitl ceKmop, UH8eCmuyuu.

Hedrerazosas oTpacnp cTpaHbl MMEET Ba)XKHOE 3HAUCHHE B JOCTWKCHWH CTAaOWIBHOCTH B
[OCTYNaTeIbHOM pa3BUTHUM HKOHOMUKM Kazaxcrana. LleHTpanbHble MO3MLKMU KOHEYHO XKe
3aHUMAIOT M00BYa HEe(TH M Ta3a, KOTOPBIC O0ECICYMBAIOT IHEPTETHYCCKYIO MOTPEOHOCTH II0
BCEMY MHpPY, YTO W SIBIISICTCS MPEIOTpPENCIICHUEM BaXHOH pOiM HEPTeTOOBIBAIONINX CTPaH B
oOmactu oOecrieyeHHs TapaHTUH PBIHOYHOM  cTaOmibHOCTH. 3,3%  MHPOBBIX  3aIacoB
YIIIeBOIOpO/IOB pactrosioxkensl B Kazaxcrane, nim 11-12 mupa TonH. JloOsiBaeMble 3anacsl HeTH
Kaszaxcrana omnenuBarotcs B 4,8 mupa ToHH. Okoio 200 MecTopokaeHHH He(TH W rasa
pacnioniokeHsl Ha Tepputopun Kazaxcrana. O0mmii o0beM 3amacoB orieHuBaetcs B 11-12 mupa
ToHH. [lo mamHBIM caiita MunucrtepcrBa DHepretnku PK, ¢ maapHEeWIIUMU WHBECTHIMSIMH H
HaJyaJioM J0OBIMH Ha HOBOM KpymHOM Mectopoxaennu Kamraran, B 2017 romgy moObkua Hedtr u

ra3oBoro koHaeHcata B Kazaxcrane coctaBuT 81 muH ToHH. B 2016 Toay crpana mpoussena 78
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MJIH TOHH. 3a siHBapb-ceHTs10ph 2017 rona nmo PK modbiTo 66 MiaH TOHH HedTH C ra3oBBIM
konaeHcaroM. ITo nanHbIM puc. 1, noObya ceipoii Hedtu Oblia Ha nuke B 2013 1, a 3a 2014- 2016
IT. COKpaTuiiach Ha 4 MIJIH TOHH.

70,00
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67,00

66,00 O MAH.TOHH

65,80 65 00

|- 64,00

T T T T 63,00
2011 2012 2013 2014 2015 2016

Puc. 1. lunamuxa 0obwiuu coipoii nepmu 6 Kazaxcmane
IMpuMedaHue: COCTABIEHO ABTOPOM I10 JAHHBIM WWW. energo.gov.kz.

Hedte mpenompenenser m OyzmeT mpemomnpeneisTh AaibHEHIIee pa3BUTHE HAMOHAIBHOU
skoHOMHUKH PK. BBICTpBI pocT HETAHBIX ITOXOZOB M HEOOXOAMMOCTH CTpAaTeTHH (PUHAHCOBOH
CTaOWIM3alMKM TPUBOIAT K IPEUIOKCHUIO CO3IaTh OpraH Ui CTEPWIM3AIMK JO0XOI0B U
WHBECTHPOBAaHMSA WX M TodydeHus mpuObun. B coorBerctBmm ¢ VYkasom [Ipesumenta
Pecniyonmuku Kazaxcran ot 23 aBrycra 2000 roga Ne 402 «O HannonaneHOoM (horme PecmyOmmkn
Kazaxcran» Obul cozgan HaumoHanbHbeld (OHA 1O aHAJOTMU C APYTMMH CTpaHaMu, TIJie
CYIIECTBEHHAss 4acTh JOXOIOB Omo/pkeTa (OpMHpYeTCsi 3a CUeT IOCTYIUIGHHH OT SKCropra
npupoIHbIX pecypcoB. B 2005 roay Obina mpunsta nepBas Konuenuus ¢GopMupoBaHus u
UCIIOJNIb30BaHMs cpelcTB HaruonanbHoro (oHIa Ha CPEJHECPOUYHYIO NEPCIEKTHBY, B KOTOPOU
ObUIM OIpeNeNeHBl OCHOBHBIE MPHUHIUIBI M TOAXOABI II0 YIPABICHHIO €ro aKTUBaMH.
JeiicrBoBaBmas ¢ cepeanusl 2006 roga cxema HampamieHUs cpeactB HarmoHansHOro (QoHma B
SKOHOMHUKY CTpaHbl IIpeJycMaTpuBalla TapaHTHPOBaHHbIE M IeNeBble TpaHc(hepTsl B
pecIryOIMKaHCKUH OIOKET, a TakKe JOJITOCPOYHOE MHBECTHPOBAHUE CPEJICTB B OTCUECTBEHHBIE
neHHsle Oymaru. [Ipu 3TOM oOrpaHWYeHHEM IpH ONpEIeNeHUN TapaHTHPOBAHHOIO TpaHC(epTa
SABISIOCH He Oosee OMHOIM TpeThei uwacTh akTHBOB HarwonanpHoro (oHza Ha KOHEI Toja,
MIPEALIECTBYIOETO0 TOXy pa3padOTKH peciyOinKaHcKoro Oropkera. B pesynmbrate npuHATON
MOJIUTUKH B TEPHUOJBI 3KOHOMHYECKOTO pOCTa OBIIM OOECNEYeHBl CTePHIM3AIHs H30BITOYHOTO
MIPUTOKA BAJIFOTHI, CHIDKCHHUE JIaBJICHHs] HA OOMEHHBIN Kypc TeHre U HHGui0. OCHOBHOI LIeNbIo
¢doHma sBiseTcst obecrieueHNe CTaOMIBHOCTH B 00JIACTH CONMAIBHO-3KOHOMHYECKOTO Pa3BUTHS
rOCyJapcTBa, TIIOCTOSIHHOE CHIDKCHHE 3aBHCHMOCTH JKOHOMHMKHM CTPAaHBI OT  pPa3BHTHUSA
HE(TEra3o0BOro CeKTopa W YCTOWYMBOCTH K HETATHBHBIM BHEIIHHM (akTopam. QoHI peann3yer
(GYHKOMIO HE TONBKO CTAaOWIM3alMKd, HO W coxXpaHeHHs. IlyTeM ymaneHHs W3IUIIKOB
HedTe0/UIapOB N3 3KOHOMMKHM, CICP)KMBAHUS JIABJICHHWS HAa OOMEHHBIM Kypc W HMHQISIINHU, U
(G (QEKTUBHOTO  IJIAHUPOBAHMS  HCIIOJNB30BAaHMS IPHUPOAHBIX  PECYpCcOB, obecreyrBaeTcs
MaKpOIKOHOMHUYECKast CTaOMIbHOCTh. DOHA ABISIETCS TOCYAaPCTBEHHBIM CUETOM B LIEHTPAIbHOM
Oanke crpaHbl - HamumonansHoMm Oanke Kazaxcrana. banky mopydeno ympaBnsats (oHaoM B
COOTBETCTBUM C cornameHueM wmexny HarnuwonansneiM bankom PK n  mpaBurenscTBoM.
[TepBoHauansHO mpaBuia MOTOKOB B (GoHA M M3 (POHOA OTIMYAINCH OT MX HBIHEIIHEH (OPMBEIL.
Crapeie npaBuina Osimn ompenenensl B 2001 roxgy ykazom mpesuaenta Kaszaxcrana. CormacHo
MIpaBUJIaM, CTAOMIN3UPYIOMNK KOMIIOHEHT ()OH[A MOIYYMII JOXOJBI HA OCHOBE 3TAJIOHHOHN IIEHBI
Ha Hedte. IIpm mmanmpoBaHmm poxomoB HammonanbHOro  OIOMXKETa  HMCIIOJIB30BATICA
KOHCEpBaTHBHBII NpOTHO3 neH Ha He(dTh. Hampumep, mepBoHAa4anbHO 3TAalNOHHAS II€Ha ObLTa
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ycranosinena B pasmepe 19 pomr. CIIA/6n. Iloprdens crabwimmzammn QoHIa MOTYYHIT
M30BITOYHBIM  JTOXOA HaJ 3alUIAHUPOBAaHHBIMH JIOXOJAAaMH OT IUIATEXEH, COBEpLIaeMbIX
OrpaHMYCHHBIM YHCJIOM HE(TSIHBIX M TOPHOAOOBIBAIOIMX KOMMaHWH. CIHMCOK KOMIaHWi ObuI
OIIpe/iesIeH IPaBUTELCTBOM U MOT OBbITh M3MeHeH. [TnaTexu Bkirouanu nogoxoansiii Hamor, H/IC,
HaJIOT Ha CBEPXIPHOBUIb, OOHYCHI, POSITH M Jnoiro Ka3zaXxcTaHa B cOMIAlICHHSAX O pasjerne
npoxyknun. CriacarenbHblit mopTdens Hakommi 10% HaIOTOBBIX IUTATEXEH OT TeX K€ KOMITaHUH 1
JIOXOZBI OT MPOJAKH 3€MEb CEIbCKOXO3IHCTBEHHOTO HCIIONb30BaHMs. VIHBECTHIIMOHHBIE TOXOIbI
oT omepanuii poHAa TaKKe TOIUIN Ha cOeperaTebHbIN NopTdemb.

OTTOK Cpe/CTB BKIIOYAI:

* TlepeBoasl Il KOMIICHCAIINH MOTEph OO/pKeTa, ecinm (akThdeckas IeHa Ha He(Th Obuia
HIDKE TIPOTHO3UPYEMOH IICHBI [T Ielieli cTabnim3annn.

* l{eneBble TpaHChEPTHI B LENSX, ONPEIEICHHBIX TPE3UACHTOM.

* OnepamoHHbIe pacxo/s! GpoHa.

OnmHako TMO cTapblM IpaBHiIaM ObUIO CIOXXHO TOYHO NPOTHO3MPOBAaTh IieHy Ha He(pTb. U
MO3TOMY HPOTHO3MpYyeMasl IieHa He o0ecreunsia ONTHMAIBHOTO PaclpeiesieHns] J0X0JI0B MEXIY
¢donmom u OropkeTroM. Kpome Toro, co BpeMeHEeM CIUCOK KOMITaHMH MEHSJICS, YTO IPUBENIO K
HecTaOWIIBHOCTH B OIpEAEIeHUH MOCTyIuieHni B Goun. [IpaBuia ObUTH M3MEHEHBI C IPUHATHEM
Konuenuun Hakorenus u ucnosb3oanuss HOPK 1 urong 2006 rona. B pe3ynpraTte MexaHU3M
CCBUIOYHOM 1IeHBI OouibIe He uenonb3yercsi. C 3Toro BpeMeHH NCTOYHHUKH (DOHIA B COOTBETCTBUH
¢ Konnenuuen n bromkeTHBIM KOJIEKCOM BKIIOYAIOT:

* [IpsiMble HAJIOTH ¢ IPEANPHUATHI HEPTAHOTO CEKTOpA.

* Jloxoasl OT TPHBATH3ALMH TOCYNApCTBEHHON COOCTBEHHOCTH, CBSI3aHHOW C IOOBIYEH U
Jo0bIueH.

* Bo3Bparsl U3 UHBECTULIMI B pe3yiibTaTe ynpasieHus QoHI0M.

* Belpyuka OT IpoJ1aXku CEIbCKOX03IUCTBEHHBIX 36MEIIb.

* [Ipoune miatexxu ¢ omepauuii HEeQTSHBIX NPEANPHUATHHA, B TOM 4YHUCJIE 3a HapyLICHHS
He(TIHBIX KOHTPAKTOB.

* Jlpyrue nocTymieHus, He 3anpelieHHble 3aKoHoAaTenbcTBOM KaszaxcraHa.

Pacxozp! ponna BKIIIOYAIOT:

* [apa"THpoBaHHBIE IEepeBOABI M3 ()OHNA B rOCYNapCTBEHHBIH OIOJKET Ha BBINIOJIHEHUE
mporpamm pasBuTHs O1o/pketa. [IporpaMmsbl pa3BUTHS OIpeieeHbl B bIopkeTHOM KoJieKce Kak
WHBECTUIIMOHHBIE TPOEKTHI, KOTOPHIE Takke OyAyT IMose3Hbl ans Oyaymux mokoseHuil. B
JUIMHHBIA CHUCOK NPOTPAaMM Pa3BUTHS BXOJAAT: CTPOMUTEIHCTBO MIKOJ, OOJBHUI, YJIydlICHHE
cucteM BojgocHaOxeHus u T. 1. OOmme pacxonsl Oropkera (QUHAHCHUPYIOTCS 3a CUET HE
HE(QTAHBIX JI0XOOB.

* [eneBble TpaHchepThl B LIENSX, ONPEIeNIeHHBIX ITpe3nieHToM Kazaxcrana

* Pacxonpl Ha conepxkanue U aynut Gonga. bonee moapoOHO MOKHO paccMOTpPETh BCE MOTOKU
Ha Puc. 2.
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I JOXOJEL OT
PAMEIC HAIIOTH © He(p TAHBIX pHEATHZAIEH JApyrae l'l.‘llafezﬂm
SOIPHATHH, BKITIOYad ALHH
ap . . TOCYAAPCTEEHHO OT OIIEp
KOpIIOPAaTHEHBIH IOOXO0/HBIH HethTAHEIX
6 o HMYINECTEA,

HaJIO0T, HANOT Ha CBEPXIPHOBLIE, IIpe/IIpPHATH, B
POAITH, DOHYCHI, OO OT CEAIAHHEIE € ’

ToGHMet TOM JHCIIE
COBMECTHOI'O IPOH3BOACTEA, . adrrza
HAMNOT Ha apeHy H 06paBoTkoH E
3ECIOpTEpYEeMOH chIpol Hed HapyIIEeHHT
H ra3soBOro KOHAEHCATa H HeQTIHEX
JOIIOIHATEIbHEIE IIATEKHE OT KOHTPAKTORB
HEJIPOIIONE30BaTENEH,
AcHCTEYIOIIHEE E COOTECTCTEHH C
CPII

v

JOX0aBI 0T . HHBECTHITHOHHEIE
TIPOJAKH 3eMETh HanuonalbHEBLIA JTOXOIBI OT
pinic porx VIIpaBIcHHT
CENBbCKOXO03AHCTBEH dormOoM
HOTO
HCTIONB30BAHHT
T'apaHTHpORAHHEIE
OCPEBOARIE ILleneprle Pacxoasl HA
HarHoHabHEIH TpanchepTH AIg yIIpaBIeHHE H
Grozuxer znx Hemet, ayaut Poujga
BEITIOTHEHHA OTIP & TeTTEHHBIX
TPOTPaMM TIpessmeHTOM
PasBHTHA Kazaxcrana

Puc. 2. [lomoxu om nocmyniienust u ucnoavsosanus cpedcms Hayuonanonozo ¢ponoa PK

Cpenctsa HarmmonansHOTO poHma Ha koHen 2016 roma coctapminu Ha 64,2 mupxa gommt. CHIA.
CHmxeHne 1eH Ha HepTh (¢ 52,4 momr. CHIA 3a Gappens B cpeareM 3a 2015 rog mo 44,0 mom.
CIIA 3a Gappens B cpemHeM 3a 2016 rom) mHpUBENO0 K COKPANICHUIO BBIPYYKH U TOXOJOB
He(PTeTOOBIBAIOIINX TPEINPUATHA M, CIEJOBaTEIFHO, HAJOTOBBIX IMOCTYIUICHHA OT He(TSHOTO
cexktopa B Hamumonaneneiii ¢onn. B tabmune | moka3aHel OCHOBHBIE MaKpPOIKOHOMHYECKHE
(akTOpBI, BIUSAIONINEC HA IKOHOMHKY CTpaHbl. K HIUM OTHOCATCS: AMHAMUKA IICH Ha HE(Th, TEMITBI
UHGISAIY, KoJeOaHUs BaIOTHRIX KypCOB, B YaCTHOCTH, 0OMEHHOTO Kypca TeHTe k noiuiapy CHIA.

Tabruya 1. Iloxazamenu 0CHOBHBIX MAKPOIKOHOMUYECKUX hakmopos 6 PK

2016 rox 2015 rox U3MeHnenue
Cpennsist nena Brent (DTD) 43,73 52,39 -17%
Yposens nrGusNN - Kazaxcran (%) 8,5% 13,6% -38%
Cpennuii 0OMeHHBIH Kypc (TeHre 3a 1 mommap o
CITIA) 341,76 222,25 54%
OOMeHHBII Kypc Ha OTYETHYIO AaTy (TeHre 3a 1 333.29 33947 204
nomnap CIIIA)

IMpumeuanune ucrounuk: http://economy.gov.kz, https://www.statbureau.org, http://stat.gov.kz
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Tak, B 2016 rogy mocrymienus B HaumonaneHblii (oHI B BHIE NPSIMBIX HAJOTOB OT
NPEANPUSTHIA HEPTSHOTO CEKTOpa Mo cpaBHEHHMIO ¢ 2015 rogoM coxpaTHINCh Ha 30,0%. Anaus
noctymieHniit B HarponanbHelil (JOHI 1O MOCTYIUICHHUSIM OT CHIPHEBOTO CEKTOpA, MPHUBEIACHHBIA B
TabIuUIle 2, HATJISIHO MOKa3bIBACT AMHAMHUKY CHIKCHUS mocTyruieHuit 3a 2015-2016 rr. moutu mo
BCEM BHJaM HaJIOTOB.

Tabruya 2. Ilocmynaenus u ucnonvzosarnue Hayuonanvroeo gponoa PK na 1 sineaps 2016 200a, mvic. menee

2016 - 2015 1.
Ne HaumenoBanme 2015 ron 2016 roa
OTKJI. +/- B %
1 | CpenctsaHOmanasano | g 459999 417 | 25754359070 | O 322099 36,2%
BCErO: 658
2 [Moctrynienust 8 HO 7 297 923 541 985 647 524 -6 3(}]?7276 -640%
NPsAAMBIC HAJIOTHU OT
OpraHusanuii HepTIHOTO 1613 152 949 1130056 792 | -483 096 157 -42,7%
CCKTOpa, B TOM YHCJIEC:
KITH 567 063 225 438009 207 | -129054018 | -29,5%
HAJIOT Ha CBEPXIPUOBLIH 65 545 507 35559 846 -29 985 661 -84,3%
GoHyCHI 32249 326 136604198 | 104354872 | 764%
HJIA 459 942 363 278596 788 | -181345575 | -651%
DCHTHBII HAZOT Ha 227 319 646 118888900 | -108430746 | -91,2%
SKCIOPT
nonst PK no pazneny
TPOLYKIIHH 11O 261032 882 122397853 | -138635029 | -113%
3aKJIIOYCHHBIM
KOHTpPaKTaM
JIpyTrye NOCTYIIEHUS OT
oprauusaiii HeTAHOro 16 676 573 7867 789 -8 808 784 -112%
CCKTOpa, B TOM YHCJIC:
aJMHH. ITpadBbl, IeHH,
BIbICKAHMA, € 4621 289 650 104 -3971185 -611%
OpraHU3alru HePTSIHOTO
ceKTopa
npoune mrpadel, IeHH, OT
OpraHU3alru HePTSIHOTO 3139 686 445 794 -2 693 892 -604%
CEKTOpa
cpeacTaa, l'lOJ'ly'-[eHHbIe oT
HEAPOTIOIE30BATENEH [0 8912030 6771679 2140351 | -316%
HCKaM O BO3MCUICHUN
Bpena
Apyrue€ HEHAJIOTOBBIC
HOCTYILICHI 0T 3568 212 -3356 -1583%
opranu3anuy HeTIHOTO
CEKTOpa
l'[OCTyl'[J'[eHl/Iﬂ oT l'lpl/IBaTI/ISaLIl/IPI
roc. HMyHleCTBa, OTHOCﬂEIL[eFOCﬂ 1 175 070 0 1 175 070
K TOPHOJIOOBIBAfOLIIEH 1
obpabatsiBaroleit oTpacisimM

! Oruer Haumonansaoro banka PK 3a 2016 roa. Anmatsr, 2017 r.
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2016 - 2015 r.

Ne HaunmenoBanune 2015 rox 2016 rox
OTKJI1. +/- B %
MOCTYIUIEHUSI OT MPOJIAXKH -5 666 083 -
3EMENTbHBIX YIaCTKOB C/X 5666 918 949 834978 971 678590%
BO3BpAT IIEJIEBOr0 TpaHchepTa 0 420834 420 834 100.0%

U3 peCIyOINKaHCKOTO OK0JKETa

WHBIE TOCTYILIEHHUS ¥ TOXO/IbI,
He 3alpelieHHbIe 0 1537777 1537777 100,0%
3aK0HOaTeIbCTBOM PK

3 Hcnons30BaHKe, BCETO: 2 468 570 853 2874382751 405 811 898 14,1%

“TapAHTHPOBAHHPIC 1702000000 | 2110000000 | 408000000 | 19,3%
TpaHchepTHl

- eneBbie Tpancdeptsl | 754 416 963 745 574 097 -8 842 866 -1,2%

- TIOKPBITHE PAaCXOI0B,
CBSI3aHHBIX C

ynpasierreM QOHIOM U 12 153 890 18 808 654 6 654 764 35,4%

MPOBEICHUEM €KETOHOTO
BHEIIIHETO ay/IuTa

CpencrBa ®onna Ha 2606 971
4 KOHEI[ OTYETHOTO 21 258 652 100 | 23 865 623 843 743 10,9%
HepUo/Ia, BCETo:

IprMevaHne: COCTABICHO aBTOPOM 110 AaHHBIM www.minfin.gov.kz u www.kgd.gov.kz

U3 otuera HamumonampHOro 0anka o (GOpMHUPOBAHHHM W HCIOIH30BAHWHM HarmoHAIBHOTO
¢onna Pecnybnuku Kazaxcran 3a 2016 rox B HaumonansHbiii ¢ona moctynuno 1 138, 76
MJIpA TeHre, u3 KoTophix 1130056792 Thic. TeHTe — 3a cueT MOCTYIUIEHUH IPSIMBIX HAJIOTOB OT
opraHu3anuii He(TIHOrO0 CeKTopa (3a HCKIIYCHHEM HAJIOrOB, 3aYHCISEMbIX B MECTHBIC
OroKeThl), B TOM uncie 617220278 teic. Tenre (3kBuBaneHT 1777242 teic. nonnapos CIIIA)
SIBIISIFOTCSL TIOCTYIUICHUSIMA B MHOCTPAHHOW BaIOTe, 3aYMCICHHBIMH Ha COOTBETCTBYIOIIHI
cuer HamnwonansHOTO (QOHIA B TEHre MNyTEM IMPOBEACHHS OIEpAIHil IOCICI0BATEIbHON
KOHBEPTAIIMH/PEKOHBEPTAlMA [IeHb B JIHb; JPYTUX T[OCTYIUIGHHH OT  OICpAaIHid,
OCYIIECTBISIEMBIX OpTaHU3alUsIMH HEPTIHOTO CeKTopa (32 HCKIYCHHEM MOCTYIUICHUH,
3a4HCIIIEMBIX B MECTHBIE OWOJKETHI), — 7867789 ThIC. TEHTre W TMOCTYIUICHHHA OT IIPOIAXKH
3€MEJIbHBIX YYaCTKOB CEJIbCKOX035UCTBEHHOr0 Ha3HaueHus1 — 834978 ThIc. TeHTe.

B mocrymiennsx B HanuoHanbHBIA (OHI OT OpraHU3aIMii HEPTSHOTO CEKTOpPa OCHOBHYIO
qacTh (38,49%) 3aHUMAIOT KOPIIOPATHUBHEIN MOJOXOIHBIA HAIOT ¢ IOPUAMYECKUX JIMI] U HAJIOT Ha
JIOOBIYY TOJNIE3HBIX UCKomaeMbIx (24,48%), mons KOTOphIX cocTaBiser 62,97% B oOmeld cymme
nocryriennid. B o0mieit cymme mocTymieHui O0Hychl cocTaBisaioT 12%, mons PecmyOmuku
Kazaxcran mo pasnmeny npoayknuu — 10,76%, peHtrbrii Hasor Ha skcnopt — 10,45% wu Hamor Ha
cBepxipuobuTs — 3,12% cM. puc. 2.
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H KMNH

i Hanor Ha ceepxnpubbiib
10%
H 60HyCbI

®HANU

[~ pEHTHbIVI HaJz0r Ha 3KCnopT

L pona PK no pasgeny

24% npoAyKLW1Kn no
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Puc. 3. Cmpyxmypa nocmynnenuii om Hepmezazoo2o cexkmopa 6 Hayuonanohuiii pono Pecnybauxu
Kazaxcman ¢ 2016 2.

IpuMeuanue: cocTaBlieHO Mo HaHHBIM Otyera O (POPMHPOBAHWH M WCIOJIB30BaHUKM HalMOHAIBHOTO
(donma PecriyGinku Kaszaxcran 3a 2016 rox // www.minfin.gov.kz.

B TIlocnanmm nHaponmy IIpesmpent PK H. HazapbaeB akueHTHpoBaJl BHHMaHue Ha
HEOOXOAMMOCTH pAIMOHAIBHOTO HCHONb30BaHusA cpencts HanmonamsHOoro ¢onma: «Pasmep
rapaHTHpoBaHHOTO paHcdepra n3 HannonansHoro ¢oxaa PK nomkeH OBITH MO3TAITHO COKpAIIEH /10
2 TpuinoHoB TeHre K 2020 rogy.HanoroByio MmoiMTHKY HYKHO HalEeJIMTh HA CTUMYJIPOBAHUE
BBIXO1a OM3HECa M3 «TEHW» W pAacIIUpeHHe HaJloroBod 0a3bl B HECHIPhEBOM cekTope». Kak
ormeuaercsi B [locnmaHum, HOBBIE HAJIOTOBBIE DPEXHUMBI OOYCIOBJIEHBI BBEJICHHEM BCEOOIIETO

JIEKJIApPUPOBAHUSL. «BaxHo MPOBECTH ONTUMU3AIHIO JICUCTBYIOIUX HAJIOTOBBIX
16roT.Heo0X0iMMO M0-HOBOMY pPacCMOTPETh CICIMATbHBIC HAJIOTOBBIC PEKUMBI B MPEAIBEPUU
BCeOOIIero JIeKJIapUPOBAHHUSL. TpebyroT YIIydIIeHUS MEXaHU3MBI HaJIOTOBOTO

aJMHHECTPUPOBAHMs» . B HAcToOsIEe BPEMs OCHOBHBIMH SKOHOMHUYECKHMH WHCTPYMEHTAMH,
PETYIUPYIOIUMH HCIIOIB30BAaHWE HEIPOBBIX PECYPCOB, SBISIOTCA HAJOTH M IUIaTeXH. | IaBHas
Lelb HaJOroO0J0KEHHsT HEIPOIIOJIb30BaHMS COCTOMT B TOM, 4YTOOBI HPHUHECTH TOCYAAPCTBY
TIOJTHOLIEHHYTO JIOJIO MPUPOIHON PEHTHI, 00pa3yIoIyIocs MPH SKCIUTyaTallui CHIPhEBBIX PECYPCOB.
HarnoroBast cucrema 1moka TakoBa, 4TO OOJBIIYIO YacTb JOXOIOB IOCYJapCcTBO IOJy4YaeT 3a CUeT
KOPHOPAaTHBHOTO IIOJOXOJHOTO Hallora, Majloro M CpPeAHero OM3Heca M HEKOTOPBIX JpYrux
nocryminennii. Hanorosas cucrema PK mosBonser opraHuzamusiM  He(TEera3oBOro CEKTOpa
paspabaTbiBaTh HamboJiee JIETKME M BBITOJHBIE PECYpChl MECTOPOKAeHMs. Tak Kak B CTpaHe
YCTAQHOBJICHBI OJIMHAKOBBIE TPEOOBAaHMS HAJIOrOOOJOKEHHS I BBICOKOPEHTAOGNBHBIX |
MaJoIeONTHBIX MECTOPOXKICHHUI,YTO B 3HAYUTEIHHON CTEIEHH BIUSAET HAa 3PQPEKT MPUBICUCHHS
WHBECTHUIIUH B PEKOHCTPYKIIMIO TEXHOJOTHYECKHX IIporeccoB HedrerasoBoit orpacin. OueHb
HU3Kass S(PQPEKTHBHOCTh WHBECTHUIMH MO pPa3paboTKy HHU3KOPEHTAOCTBHBIX MaIOAe0ETHBIX
MECTOPOXKICHHH TpM W3BATUHM W3 HHAX YacTH PEHTHBIX J0X0A0B. /[lmg maHHOrO THMIa
MECTOPOXKICHUH PEHTHBIE IUIATE)XW IOJDKHBI BBICTYHATh CTUMYJIATOPOM JJIsI MAaKCHMaJIbHOH
pa3paboTKH MECTOPOKACHHM.

B coBpeMeHHBIX YyCIOBHUSX TIOCYAAapCTBO, Kak COOCTBEHHHMK HEApP, IMOJYy4aeT OT JKCIOpTa

Mocnanue IIpesunenta PK napomy Kazaxcrana ot 31 auBaps 2017 r. [OnekrponHslii pecypc]. Pexum
nocryna: http://www.inform.kz/ (nara o6pamenus: 27.10.2017).
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CBIPBEBBIX PECYpPCOB JIMIIb YacTh NpHOBUIM, OOJbLIas J0JIE KOTOPOM IPHCBAMBacTCs
COOCTBCHHMKaMM  HEJIPOJNOOBIBAIONIMX  KOMHAaHWH. Mexay TeM  MUpOBas  IpaKTHKa
CBUJICTENNBCTBYET, YTO J0JIS1 N3BIMAEMOM HEAPOJ00bIBAIOIINMH TOCY1apPCTBAMU PUPOTHOM PEHTHI
nocturaer 75-80% moxonoB HedTsHbIX Kopropauui. B CIIA, crpanax 3amaxnodt EBpomnsl
(Anrnus,Hopeerust) u npyrux HedTen0OBIBAIONIMX CTPaHaX yHIENbHBIN BEC HAJIOTOBOW Harpy3ku
cocraBieT 10 80% m0x010B He(hTeTOOBIBAOIINX KOMITaHUI [6].

OcHoBHO# menp0 HammonanpHOTO (poHmA sBusgeTcs cOepekeHHe (UHAHCOBBIX PECYPCOB
oCpencTBOM (pOpMUPOBAHKS HAKOIUICHHN [T OyAyIIUX ITOKOJCHUH W CHUKCHUS 3aBHCHMOCTH
pecry0IMKaHCKOTO OIOKETa OT CHUTYyallMd Ha MHPOBBIX CHIPBEBBIX pbIHKaX. COOTBETCTBEHHO,
¢yaxmsvMu HamponaneHOTO (poHIA SBISIOTCS cOeperaTenbHas U crabminzannoHHas. CoriaacHo
Hogoit Konmnenmun ¢opMupoBaHus W HCHONB30BaHUSA cpeactB HammonampHoro ¢onma PK,
paspaboranHoii B coorBercTBHH ¢ [locnanuem [pesunenra PK Hapoxy crpanst ot 30 Hosi0ps 2015
roga «KazaxcraH B HOBOW TJIOOQJIBHOM pealbHOCTH: pPOCT, pedopMbl, pasBuUTHE», ObBLIN
orpe/ieTIeHbl IPHOPUTETHI JAIBHEHIIEro pa3BUTUS TOCYAapcTBa B YCIOBHUSIX HOBOH INIOOAbHOM
pEaJbHOCTH W ONpE/eNeHbl HOBBIE MOAXOJAbl K ()OPMUPOBAHUIO M HCIIOJIB30BAHHIO CPEICTB
Haudonna PK. [lns BeimosHeHus: coeperaTebHON (YyHKIMN YCTAaHOBJICH HECHHIKAEMBIH OCTaTOK
B HanmonaneHoM ¢QoHzae, a TakKe He OrpaHMYEH MaKCHMallbHBIA pa3mep HanuonanbHOTO
¢donma. Jlroboe mHOE mcmonb3oBaHWe cpeicTB HammonanpHOro (oHIA 3ampemieHo, BKIOYas
WHBECTHpOBaHME cpeacTB HammonanpHOro (hoHIA BO BHYTpEHHHE (DMHAHCOBBIE WHCTPYMEHTEHI
Ka3aXCTAaHCKUX dMMTEHTOB. [l TOCTM>KEHMs yKa3aHHOW nenu B nepuoi ¢ 2018 roga mo 2030
TOZIBI IPEyCMATPUBACTCA PELICHUE CIIETYIONINX 3a4ad:

1) crabunuzanust axktuBoB HanmonanmpHOro (OHIA M HEJONMyLICHHE JalbHEHIero
COKpalleHHs;

2) obecrneyenne COANTAHCUPOBAHHOCTH OIOKETa U CHU)KEHHE 3aBHCHMOCTH OIOKETa OT
HE(TSHBIX JI0XOJI0B, COKpallleHHe HeHe(TIHOTO AeduIuTa;

3) noseimenue 3pGeKTHBHOCTH yIpaBieHus akTuBaMi HarmonansHoro ¢pomga.’

B exeromgnom ITocnanun Hapoay Kazaxcrana Hypcyntan Hazap6aeB 0003HaUMI KITIOUEBbIE
3ajaun  TpeTbeil MojAepHU3AlMM CTpPaHbl, OJHOM M3 KOTOPBIX SBISAETCA COXpaHEHUE
CTPaTEerunuecKkoro 3Ha4eHus1 [ OpHO-MEeTaIITypru4ecKoro 1 He()TEra30Boro KOMIJIEKCOB CTPAHBI
JUISL UX YCTOWYMBOTO 3KOHOMHYECKOTO pocTa. B ycloBMSAX 3aMensieHHss MHPOBOTO CIHpoca
HY>KHO BBIXOJHUTHh Ha HOBBIE PBIHKH M PACHIMPATH reorpaduio mocraBok. boibinoe BHUMaHME
JIOJDKHO OBITH YIEJIEHO PAacHIMPEHHI0 MHHEPaJbHO-ChIpbeBOH 0a3bl. HeoOXoamMo akTHBHOE
IIpOBeJICHHE reojioropasBeku. [lepcriekTnBa OOHOBIEHHS Pa3BUTHS HEPTETa30BOTO CEKTOpa
3aBHCUT OT BO3MOXXHOCTH MOBBIIICHHS WHBECTHIMOHHOTO KIMMaTa, KOTOPBIH B TEKyIIeH
CUTyaIluu He JocTaToueH [7].

IIpu ocCyIiecTBICHHHM BHYTPEHHHX HHBECTUIMH HEOOXOAMMO yYHTHIBATh HECKOJBKO
CO00pakeHMI: CITOCOOHOCTh YKOHOMHUKH IOTJIOMIATh KPYIIHBIE CYMMBI M YKpeIUICHHEe 0OMEHHOTO
Kypca. HarmonanbHblit ¢pona KazaxcraHa MHBECTHPOBAJ TOJBKO B 3apyOeKHBIE aKTHBBI, 10 TOTO,
Kak OBUIO pa3pemieHo IMOKYINaTh OOJMTallid OTEYECTBEHHBIX YYPEKICHHH, KOTOpPBIE, B CBOIO
ouepeqb, MHBECTHUPYIOT CPEACTBAa B MPOEKTHI, KOTOPHIC MOJIEPKUBAIOT IKOHOMHKY. DTa Mepa
Obla TpeAnpuHATAa B CBSI3M C (DUHAHCOBBIM KPH3MCOM M HEOOXOAMMOCTBIO TIOIIEPKKH
OTE4eCTBEHHOH 3KOHOMHMKH. JleHbru Poccuiickoro (hoHIa HAIIMOHAIBHOTO 0JIArOCOCTOSHUS TAKXKe
HavyaJll WHBECTHPOBATh BHYTPU CTPaHBI C LENBIO MOJIEPKKH poccuiickoi (onnoBoi oupxu. Ilo
naHHeIM MuHguHa Poccum, ObUTH NOCTHTHYTHI kenaemble nenu. A B Hopsermm 3ampermaercs
pacxo/ioBaHHE OCHOBHBIX cpelcTB (oHIa, B OIO/KET CTpaHbl yXOAUT TOJbKO 4% mpuObLIN.
«"ocymapcTBeHHBIN TIEHCHOHHBIA (QOHJ - 3apyOexkbsi»- Takoe HOBOE Ha3BaHue (OHMA MOIYyIHIT B
2006 r. Tommenemxepsl LlenTpansHoro 6anka HopBernm OecripecTaHHO HaxXOIATCS B MOWCKAaX
3¢ (GEeKTHBHBIX CIIOCOOOB B 00JIACTH CTaOMIM3AINH U IuBepcruuKanuy akTuBoB (¢oHma. JKectkas
nonuTrKa [IpaBuTeNbCTBAa MPOBOIUTCS MO MONOJHEHUIO I'ocymapcTBeHHOro He(TsHOTO (hOoHOA U
YTBEpIKIaeTcs MapjJaMeHTOM, B HEro WAET OKOJO MOJOBHHBI HE(TSIHBIX TOXOIOB TOCOIOKETA.

"Koumermms (popmupoBanus u mcrons3oBanus cpeacts Hampomamsroro (omma Pecny6muxu Kasaxcram
Ne 385.
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HccnenoBanue 3apy0eKHOTO OIBITA [TOKA3aII0, YTO BO MHOTUX Pa3BUTHIX CTPaHAaX, MPCYCICBIINX B
HEJIPOIIONIb30BAHNH, 33 CYET IPUPOTHO-CBIPHCBOM PEHTHI OCYIIECTBISACTCS (PUHAHCHPOBAHUC
MHOTHX COIMajbHO 3HAYMMBIX MPOrpaMMm oOmiectBa. Tak, Hampumep, B aMEPUKAHCKOM IITATE
Ansicka MIPOUCXOIUT BHIILIATA JAMBHICHIOB HACEICHHIO, KOTOPHIC B pacueTe Ha OJHOTO JKUTEIS
Beipociu ¢ 800 B 1980 r. moutu mo 2000 mommapo B 2000 r. Ha Amsicke CylecTBYIOT ABa
HepTsIHBIX (oHma — IlepMaHEeHTHBIH (TOCTOSHHBIN) (GOHA AJSACKH, CO3maHHBIM B 1976 T., u
Koncturynmonusiii  OtomkeTHblif  pesepBHBI  ¢oHn (KBP®), ob6paszoBammeii B 1990 T.
[lepmaneHTHBIE (YHKOHOHHPYET B KadecTBe (DOPMHUPOBAHHS WHBECTHIIMOHHOW  0as3bl,
obOecrieymBaeT MOXOMBI IS OyIyImIMX IOKOJICHWH, Korma 3amackl HedTm wmcromarcs. DoHn
monojHsgeTcss 3a cder 25% OTYMCIIEHWH OT BCero o0beMa IUIaTeXeW 3a HCIOJb30BaHUE
MHHEpAIBHBIX pecypcoB. OCHOBHOW KamWTall NAaHHOTO ()OHOA TIOCTOSHHO HWHBECTHPYETCS M HE
MOJKET OBITh MOTpPAveH Ha Apyrue Ienu O0e3 uameHeHus Koncrutynuu mrata.B cooTBercTBHHE C
9TON MOMpPaBKOi T0X0bl (hOHIA PACXOMYIOTCS HA 3AIMUTY €ro CPEACTB OT MH(MIAIMK U BBIILIATY
€XETOHBbIX TUBUACHIIOB BCEM TpakaaHam mraTa [§].

ITo manueIM oTyeTa HanmonansHOTro OaHka, MHBecTHIMOHHBINA noxon HamuonansHOro oHma
PK 3a mepBoe momyroaume 2017 roma coctaswi 2,4 mupn mosutapoB CIIA. OOmiast peiHOYHAsS
croumocTh noptdernst HarponansHoro ¢onna no uroram 2016 rona cocraBmia 64,2 Miapa 0.
CIIA. JoxomuocTs moptdens HammonansHOTO hoHna 3a 2016 rox cocraBmia 0,84%. JJoxoqHOCTD
noptdens HanmonanmpHOTO (OoHHA ¢ Hawana co3manus mo 31 nekabps 2016 roma cocraBmia
68,04%, 9TO B TOTOBOM BBIpa)KEHHH COCTABILICT 3,39% OTpunareipHas JOXOAHOCTh HaOI0HaeTCs
BO Bpemsi MupoBoro kpuzuca B 2008 r. u 2014-2015 rr., kak BUAHO Ha puc. 4.
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Puc. 4. Jloxoonocms nopmepens Hayuonanvrozo ¢ponoa PK, ¢ %, ounamuxa c 2001-2016 2e.

[Tpumeuanue: cocraBieHo 1Mo AaHHBIM Otuera o (GOPMHUPOBAHMM W HCIONb30BaHMM HarpoHansHOTO
¢donna Pecriyonuku Kaszaxcran 3a 2016 ron. [DnexkrponHslii pecypc]. Pexkxum nocryma: www.minfin.gov.kz/
(mara obopamenus: 27.10.2017).

C MoMmeHTa CO31aHHusA HaHI/IOHaJ'IBHOFO (bOHﬂa Kazaxcrana ero IpaBujia MOCTOAHHO MCHAIOTCH.
H3menenne HpaBUJI HAKOIUJICHHUA U PACXOA0BAaHUSA IMPHUBCIIO K OOJIbIIEH SICHOCTH B JACATCIBbHOCTHU
(1)0H,Z[a. (DOH,Z[ ChIl'pall 3HAYUTCIIbBHYIHO PpPOJIb B CTa6I/IJ'II/I3aIII/II/I O9KOHOMHUHKH, nocrpa)laBmeﬁ oT
(bHHaHCOBOFO Kpu3uca, oOKasblBadgd MNOAACPIKKY OTCUCCTBCHHLIM 6aHKaM, MaJIbIM U CPEAHUM
npeanpusaTUsaAM. B npaBuja ajid I/IHBGCTI/IHI/Iﬁ ObUIM BHECEHBI NnonpaBKyd U3-3a BJIMAHUA
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¢uHaHCOBOrO KpM3uca. M, Kak cieicTBUE, BHYTPEHHHME WHBECTHLMHM TENEph pPa3pelICHBI.
JlanbHele W3MEHEHHWs B NpaBWIaX HAKOIUICHWS M PACXOAOBAHUS CPEICTB OXHMIAIOTCS B
ommkaiimem Oyaymem. Kak yxke roBopwioch Bbille - HeTsSHbIE (OHIBI CO3JAIOTCS C ABYMS
nensiMu: crabmmmzanus u coepexenne. CyIIecTBYIOT JBE OCHOBHBIE XapaKTEPUCTHKU HEPTSHBIX
JIOXOJIOB: MX BOJIATHJIBHOCTH M HCYeprnaeMocTb. JloXoabl OT HedTH HECTaOWJIbHBI, yYHTBHIBAS
KoeOaHusl IIEHBI Ha CHIPhEBBIE TOBAaphl. 1103TOMY MOXOIBI KPYIHBIX CTpaH-TIPOU3BOIHTENCH
JIOJDKHBI OBITH CTJIaXKEHBI, a CTAOWIN3aIMOHHBIC (DOHIBI MMOMOTAIOT CTAOMIM3UPOBATH JIOXOMBI
6romxera. Cpencrea Kazaxcrana UMErOT CTaOMIM3aMOHHYTO (DYHKITHIO.

Oynkus crnaceHuss ¢(oHAa HeoOXoAWMa ISl CIIACCHHS OYAYIINX TOKOJEHWH, CHIDKEHUS
a¢deKxTa pacxoJOB W TOCIEAYIOMEH BO3MOXKHON «TOJUIAHICKOW OOJE3HM» M IONTOTOBKH K
HEOXXHUIAHHBIM ITOTPSICCHASIM B SKOHOMHKE.

[lpakTka B Mupe IOKa3aja, 4TO CpPEACTBA OOBIYHO WCHONB3YIOT JBa IpUHIMNA JUIS
OINpeneNeHus MPUTOKA CPEICTB: MPSAMOH Mepeiau U KOCBEHHOH MepelayuH.

Ctpanbl, UCTIONB3YIOIINE MTPSIMON KaHal Mepeladu JI0X0A0B OT HeTH M rasza Ha cueT (oHIa.
3areM pacxofOBaHHE HAIPABICHUH ATUX AEHET OMNpefeseTcd B COOTBETCTBUU C IpaBUIAMHU
BBIBOJIa. DTa MpaKTUKa HCHoJb3yercs B Kaszaxcrane. DToT MeToj TpeOyeT, 4ToObI MpaBmiia IS
KaTeropuil T0X0/0B, TOoCTynaromux B GpoHasl, Obun oueHb TouHbIMHU. B Ka3zaxcrane cobuironaror
9T0 TpeboBaHme. B cTpaHaX, HCMONB3YIOMNX KOCBEHHBIH TpaHcdepT, MOXOomel OT HeTH H Tasza
UOYyT CHaJalla B Ka3Hy CTPaHBL, TO €CTh B OIO/KET, a 3aTeM II0 PEHICHHUIO COOTBETCTBYIOIIETO
OopraHa, KOTJa OIPENeNIIOTCS pacxXonsl OrKeTa, OcTaTOK mocTymaeT B (oHxa. Hakommenwe
poccuiickux (OHIOB OCHOBAHO Ha 3TOM TPHHIMIE, KOTJA NOXOMIBI, YYHTHIBAEMBIC OTICIHHO B
(denepampHOM OFODKETE, CHadana (GUHAHCHPYIOT HeTsHOU Aeduut Oromkera, pa3mep KOTOPOTro
ompezensiercst 3akoHoM. [locie atoro Oamanc mocrynaer B PesepBHbIN (GoHI A0 TexX TOp, MOKa
¢boun He nocturHeT mnpornosupyemoro BBII 3a rox, a 3atem ocratok moitmer B DoHT
HAIIMOHAJIBHOTO OJIar0COCTOSHUS.

Her ctporux npaBuji, KakuM JOJDKEH ObITh He(TAHOW (OHA, MO MPUYHMHE HHAMBUAYAJIHHOTO
pa3BUTHS Kaxaoi cTpaHsl. Ho ecTh psin acmeKkToB, OCHOBaHHBIX Ha HCCICIOBAHMAX U OIBITE
JIpyrux (OHAOB, KOTOpbIE, KaK II0JIaraioT, NPUBOAAT K XOPOLIO MPOJYMAaHHBIM M XOPOILIO
neiictByromunM (¢ormam. CoriacHO CpaBHHUTEIBHOMY aHAIU3y, CIACIAaHHOMY B CTaThe, MOXHO
cAenaTh HECKOJIBKO BBIBOJIOB:

* Co3manue HeTAHBIX (HOHIIOB M HAKOIUIGHHE PECYpPCOB BO BpeMsi OypHBIX IIeH Ha He(Th
MOMOTJIM CTPaHAM CBECTH K MHHHAMYMY TOCIEACTBHsA (pHHAHCOBOTO Kpu3mca. [Ipu OTCyTCTBHH
CPENCTB BIMsSHIE (PHHAHCOBOTO KpH3HCa 0COOCHHO Ha POCCHHCKHE M Ka3aXCTaHCKHE YKOHOMHUKH
ObLT OBI TOpa3mo Oolee qpaMaTHIHBIM;

* YuuThiBas BBICOKYIO 3aBUCHMMOCTh Kazaxcrana m Poccuu OT 70X0I0B OT HedTerasoBoro
CEKTOpa M YA3BHUMOCTb SKOHOMHKH, KOTOpas OCTPO OIIyIIanach BO BpeMs KpPH3HCa, BO3MOXKHO,
1es1eco00pa3sHo MEePeCMOTPETh CTPATETHH PACXO0B U MHBECTUIMHA M YAEIHTH OONbIIe BHUMAaHUS
JIUBepcU(UKAMK 3KOHOMHKM M WHBECTUPOBAaHHMIO BHYTPH CTpaHbl K IIPOEKTaM, KOTOpPbIE
MIpUHECIN OBl MOJIB3Y OYAYIINM HOKOJIEHUSM, COLHAIEHOMY CEKTOPY M YeJIOBEUYECKOMY KaIlnTaly;

* B mensx yCTOHYHMBOTO pa3BUTHS HEOOXOIMMO yCOBEPIICHCTBOBAHHE MOJETH YIPABICHUS U
ucronbp3oBaHus cpencts Hanmonansuoro ¢onna PK;

* HeoOxomuM mepecMOTp HMHBECTHIMOHHOM CTpaTeTHH, KOT/A DPBIHKHA CTa0MIM3HMPYIOTCS,
MIOCKOJIBKY B II€JIOM ()OHABI HAYMHAIOT DPUCKOBaTh CO CPOKaMM IIOTAlleHWss W CMOTPETh Ha
BHYTPEHHHE HHBECTHIIMOHHBIE BO3MOXKHOCTH;

* [IpospadyHocTh moibKHA OBITH yiyumnreHa st GonmpoB HOPK u Poccun. B coorBercTBUM C
TIEPETOBOI MPAKTUKON MPO3PAYHOCTH €KETOAHBIE OTYETHI JJOJDKHBI OBITh OOJIee TIOAPOOHBIMH, Ay TUTHI
JIOJDKHBI ITyOJIMKOBATHCA, @ THPOPMAIHS O PACTIpeeIeHHN aKTHBOB JIOJDKHA OBITh PaCKphITA.
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Abstract: summarizing the above it should be noted that business environment, being a sphere
performing economic, social and political diverse and varied functions, bears the influence of
various factors, on the one hand, by adapting to the new environment created by the action of these
factors, and on the other hand, trying to transform this environment, advance own interests and
achieve maximum results, therefore, based on the analysis of the business environment structure it
can be noted that for development of business environment it is necessary to ensure
interconsistency of internal and external environments and their factors.

Keywords: business environment, external environment, internal environment, direct factors,
indirect factors.
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Annomayuna: nooeoos umoz CKA3AHHOMY, cledyem ommemums, 4mo OuzHec-cpeod, AGIAACH
cpepoti, guinoaHsOUell IKOHOMUYECKUE, COYUATbHbLE U NOAUMUYECKUE PA3HOOOpA3Hble DYHKYUL,
Hecem GIUAHUE PA3IUYHBIX (PaKmopos, ¢ 0OHOU CMOPOHbI, NymeM adanmayuu K HO8oU cpeoe,
CO30aHHOU OelicmUAMU dMUX PAKMOpos, a ¢ Opy2ol CMOpPOHBI, Mpauncoopmupys smy cpeoy,
npodeueasi cobcmeeHHvle unmepecbl U OOCMU2AS MAKCUMATbHLIX pe3yibmamos. Ilosmomy,
OCHOBVLIBASACH HA AHANU3E CHPYKMYPbl OU3HEC-CPeObl, MONCHO OMMEMmUms, Ymo OAs pa36umusl
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In 2007, the global financial and economic crisis did not have an immediate impact on business
environment of the Republic of Armenia, however, the economy of the Republic of Armenia
started to feel its effects after 2008-2009. In other words, macro environment or indirect
environmental impact factors are the same macroeconomic indicators such as monetary and fiscal
policies, consistency between laws and their execution, customs and tax regulations and related
administration, demography and its structure, economic and technological development, situation
with infrastructure and factors affecting it, poverty, social and cultural peculiarities, environment
and state policy on its protection and others [2].

It should be noted that macro environment creates general conditions for the entity’s activities
in the external environment, however, its impact on different entities depends on the scope of their
activities and their inner potential [4].

It is rather difficult to control and influence the macro environment, nevertheless, during the
whole term of its functioning the entity should periodically analyze the changes in macro economy
and assess their impact on its future activities.

Among indirect factors many economic factors can be distinguished, including general
macroeconomic situation and dynamics of main macroeconomic indicators, scale of markets
and their development level, tax burden and level of tax administration, population income and
its allocation, intensity of competition in commodity markets, level of consumer demand,
opportunities to enter foreign markets and import and export ratio, level of protection of
domestic market, stability of currency policy and exchange rates, volume of investments and
proportionality of their allocation, availability of loans for the real sector of economy,
condition, depreciation, renewal degree, repurchase terms of fixed assets, stability of national
currency and other factors, which affect the opportunities to access to markets and business
risks and, ultimately, the business initiative.

The results of works of a number of researchers show that the capacity of domestic market,
especially with respect to goods requiring high level of processing, remains on the low level in
our country. In this regard, great influence is also exerted by such factors as high percentage of
population living in poverty in the Republic of Armenia, overloading of the society as a result
of income inequality and the unformed middle class, which is the main consumer of locally
manufactured goods, especially under conditions of large import volumes and relatively small
export volumes.

Foreign markets continue to remain inaccessible to the majority of the Armenian entities due to
economic (depreciation of fixes assets, low level of financial security, obsolete technologies,
unequal distribution of tax burden, unhealthy competitive environment, relative impossibility of
application of up-to-date marketing technologies, etc.), as well as geopolitical, regional, domestic
political and various other reasons.

Political and legal factors play a decisive role in maintaining stability in relationships between
society, business and government, state administrative mechanisms and process of making
decisions important for the society, development of ownership relationships and civil rights,
relations between economic entities, resolution of economic disputes and in other spheres [7]. All
this ensures the reliability and credibility of the legal environment of business in the long run,
which allows to accumulate savings, attract credit funds for implementation of business initiative,
as well as guarantees fair distribution of dividends received as a result of the projects implemented
and ultimately shapes quality and level of state intervention or regulation in the business sphere. In
general, definition of market processes, including forms and levers of state regulation of business,
is crucial for creation and maintenance of a favorable environment in this sphere. The excessive
interference of the state in market processes restricts the freedom of business, rises the costs of
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overcoming barriers to entry into business environment, which, by increasing the risks associated
with business project, reduces the possibility for its successful implementation. On the other hand,
the state is an important mediator between economic entities, which ensures political and legal
market environment necessary for them. It should be noted that removal of the state from the
sphere of regulation of market processes leads to generation of large social expenditures due to a
number of critical weaknesses of the market. In other words, it is obvious that it is necessary to
define certain forms and limits of state intervention to the market, which should be based on levels
of social and economic efficiency of market mechanism in the country, or, that is to say, on
business efficiency criterion.

Institutional factors characterize as-is state of the market and business infrastructure, namely,
systems of banking, insurance, distribution (stock and commodity exchanges, securities market,
wholesale trade system, employment centers, etc.), market mediators, business services (marketing,
advisory, advertising, expert, etc.), as well as the unified information environment, which ensure
present-day flows of goods, capital and labor force both inside and outside the economy [1].
Depending on the nature of combined impact of these factors, eventually, the levels of business risk
and barriers to entry into business sphere, as well as the degree of favorableness of business
environment are determined.

Technological factors include the level of development of national science, engineering and
technologies, as well as the degree of introduction of high technologies, which together with social
and cultural factors (education level, social and moral-psychological atmosphere in business, etc.)
play a decisive role not only in one or another country, but also in exercising the business initiative
worldwide and creating new opportunities for it [5, pp. 29]. This factor allows the business circles
of the country to go out the national economy and enter foreign markets, as a result of which, on
the one hand, they are provided with an opportunity to benefit from the up-to-date global scientific
results and effects of technological progress, and on the other hand, the country is gradually
becoming an equal player in the global economic system. It should be noted that for Armenia
prominence may be given to information technologies, which have been acknowledged as a
dominant sector for our economy by the government of the Republic of Armenia, and only
provisionally, since at present the crucial role assigned to these technologies is more conditioned by
existence of a certain potential, rather by its real use. It is also clear that in order to succeed in this
direction it is necessary to make a sharp transition from declarative statements to development and
implementation of targeted and specific policies by providing relevant businessmen with direct and
substantive government support.

One of the characteristics of business development in the Republic of Armenia is the low level
of information technology support of business and almost neutrality of favorable influence of
information factors, which do not allow the businessmen to respond to different market signals in a
timely and flexible manner and appropriately review development strategies and tactics of their
entities. Despite certain steps undertaken in recent years, the information technology support of
business in Armenia can be deemed absolutely dissatisfactory, which is the evidence of existence
of various issues in this area and necessity for a state-specific approach to their resolution. Such an
approach should be aimed at ensuring availability of reliable, accurate and updated information for
business circles, which can increase business efficiency several times and significantly contribute
to making well-founded and weighted decisions.

This characteristic is typical of domestic business, although there is a need for individual
spheres and forms of business to access to specific, professional or unusual information subject to
particular conditions of exercising business initiatives in these spheres and special nature of
activities. Here it is also obvious that besides the establishment of a unified information
environment, special information systems should be also provided to meet the informational needs
of certain types of business, which, despite of being viewed as a more remote measure, in our
opinion shall be addressed already now by undertaking specific steps.

Social and cultural factors include the level of basic indicators representing social “identity” of
the country, moral and ethical norms of the society, degree of polarization among different layers
of population, income and property differences, level of poverty, level of general and specialized
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education, structure of professional qualification of labor force, level of remuneration in the private
sector, accessibility of health care system and cultural traditions of the society [6]. It should be
noted that within the scope of the dissertation topic special focus is placed on social and economic
factors influencing business environment, particularly, on the system of business culture and ethical
norms, which is of crucial importance not only for establishment, development and expansion of
business relationships among entrepreneurs, but also from the perspective of showing the attitude,
which is shaped by the society and state under the combined influence of all these factors and is
demonstrated in everyday disposition to business environment.

Natural and demographic factors include climatic conditions, energy and mineral resources,
land and water resources of the country and their quality, population size, its age and gender
composition, birth and mortality rates, population health (genetic pool quality), territorial
distribution of population, etc. These factors have significant impact on development of the society
and national production, and, consequently, on business lines, division of labor and specialization
of businessmen over the long term. Together with educational characteristics of population, they
mainly determine the level of enterprises and remuneration, and, ultimately, their degree of
compliance with business requirements. Together with educational characteristics of population,
they mainly determine the level of entities and remuneration, and, eventually, the degree of their
compliance with business requirements.

Taking into account current issues of Armenian economy and society, the choice of relatively
efficient forms of business becomes an important task. In general, the essence of this approach is to
use to the maximum extent possible such influential factors of our country as macroeconomic
stability, low and manageable inflation, liberal legislative environment, working and intellectual
potential of the society, favorable climatic conditions for tourism and health-related business,
potential in the sphere of high and information technologies, high educational level of population,
close ties with diaspora, business abilities of population, etc.

Naturally, it is also necessary to take into consideration the factors that negatively or
preventively affect not only the business and all its environments as a whole, but also the favorable
directions for exercising business initiative. Particularly, among such factors are geopolitical
complicated situation in Armenia, isolation from foreign markets and major transport problems,
low level of development of business infrastructure, especially, insufficiency of volume of
domestic investments, weaknesses in competitive environment and major institutional issues of
state regulation in this area, etc. In their role of economic entities, business institutions and
businessmen act as components of the country’s economy and society respectively, and, therefore,
cannot disregard the interests of the society and its separate layers. In addition, social and economic
and political stability of the society is one of the important prerequisites for the efficient
functioning of business institutions.

It should be noted that the impact of indirect factors is more significant and is of a long-term
nature, since they influence:

¢ economic development of the country;

o domestic and foreign policies;

o status of legal institutions;

e social and cultural development;

e geopolitical development of the country;

e demography;

e social policy of the state, particularly, on science, education, engineering and technologies;

e national security and protection of environment.

In reference to internal factors of business environment, it should be noted that they act as an
aggregation of production and sales of goods, which are regulated by the entity [3, c. 44-45]. If the
entity can have partial influence over external factors, internal factors as a whole are fully managed
and controlled directly by the entity. Internal factors include:

e goal;

o people;
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o tasks;

e technology;

e structure.

All these factors are interconnected and cannot function without each other. For example, goal
is a desired result which the entity wishes to achieve. It is set by people, particularly, by employees
working in the entity. However, it should be noted that different entities have different goals, but
they are very much alike, since are targeted at generation of maximum profit at minimal costs, and
tasks represent a process of achievement of already set goals that must be carried out by previously
developed tools and within specified timeframes. During the process of accomplishment of tasks,
they are broken down into separate parts, which are completed by employees occupying different
official positions. Achievement of tasks in the entity and related process require different
approaches, or it may be said that different tasks are assigned to different positions, since different
are the obligations associated with them.

As for technology, it is a process of transformation of raw material into final product. It
assumes formation of a team of qualified professionals, availability of equipment and technological
knowledge that contribute to achievement of the goal set. Among internal factors of business
environment the central and driving force is the man, and the structure is the level of management
of the entity in different linear and functional dimensions.

In general, in order to characterize the state of business environment in any country it is
necessary to pay particular attention to small and medium-sized enterprises, their share,
development opportunities and state support®, since existing business issues are mostly manifested
in this area. In fact, establishment of such enterprises in the Republic of Armenia coincided with
the collapse of the Soviet Union, when the market economy was newly formed. Transition to the
market economy matched with the period when both external and internal economic and political
issues existed in the Republic of Armenia, particularly the energy crisis, blockade, weaknesses and
shortcomings in legal and legislative environment, double interpretations of same economic
process in different laws, which basically contradict each other, lack of management experience in
the sphere of marketing and business plans, lack of financial and economic analysis, as well as
absence of business traditions. At the same time, as a result of denationalization of the enterprises,
their number sharply increased. According to the statistics, privatization in 1994-1998 resulted in
establishment of about 5500 SMEs®. This fact implied increase of competition, as well as
stabilization of market economy, but did not actually serve the purpose, since majority of that
enterprises had not been operating from the moment of registration or operated inefficiently. This
fact could be explained by both objective and subjective reasons. In addition, the sharp growth of
enterprises further deepened the crisis situation already arisen in the country.

The government of the Republic of Armenia already in 1997 having realized the role and
significance of small and medium-sized enterprises in the economic development of the country
initiated the process of creating necessary preconditions for SME development. For the first time in
the system of the government of the Republic of Armenia within the Ministry of Trade and
Industry the SME policy department was established.

The first assignment of the government to that department related to the development of SME
policy and strategy. The first strategic document of the sector was called “Small and Medium
Enterprise Development Policy and Strategy in Armenia”, the process of development of the
document was quite transparent, since there were neither appropriately qualified specialists, nor
any approach applicable for business sector in Armenia.

'Markosyan A., Avagyan B., Sahakyan V. “Business environment issues and ways of their improvement in
Armenia and NKR”, Scientific magazine of ASUE. Yerevan, 2014, P. 70. P. 188.
National Statistical Service of the Republic of Armenia, RA regions, in figures. Yerevan, 1999. P. 75-78.
P. 153.
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Abstract: the article is dedicated to characterizing the issues of economic innovation activity in the
field of tourism. The main directions of economic innovation activity are described in the sphere of
tourism activity, financial activities and activities are also factors that influence the economic
development of tourism activities. Factors, that determine the specific features of economic
innovation activity in the sphere of tourism include: the specific properties of the tourist
characteristics of the product, the financial characteristics of the producers of economic and
consumer characteristics of the activities of tourist economic services.
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NHHOBAIMOHHBIE OCOBEHHOCTHU PA3ZBUTUSA TYPUIMA
Kapanersin JI.T. (Poccuiickaa ®exepanms)

Kapanemsan JJuana Tuepanosna - cmyoenm mazucmpamypeol,
Kagpedpa obuell IKOHOMUYECKOU MeopUl U UCIOPUU IKOHOMUYECKOU MbICIU,
Canxkm-IlemepOypeckuii cocyoapcmeennulii skonomuyeckuil ynugepcumem, 2. Cankm-Ilemepoype

Annomayus: cmamovs noceéaueHd 60NPOCam UHHOBAYUOHHOU OesmenbHOCMU 6 chepe Mypusma.
IIpusedenvl 0CHOGHBIE HANPABTIEHUS UHHOBAYUOHHOU OeAMENbHOCIU 8 chepe Mmypusma, a maxaice
gaxmopul, erusOWUe HA UHHOBAYUOHHOe pazsumue mypusma. K ¢paxmopam, obycrasnusarouum
0COOEHHOCU UHHOBAYUOHHOU OesMeNbHOCIU 8 cghepe mypusma, OMHOCAMCS cneyupuyeckue
€80UCMEA MYPUCMCKO20 NPOOYKMA, NPOU3800umenell u nompeodumenet mypucmcKux yciye.
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Knrwouegvie cnosa. mypusm, cepa mypusma, UHHOSBAYUU, UHHOBAYUOHHASL OesMENTbHOCHID,
UHHOBAYUOHHOE PA3BUMUe, UHHOBAYUU 8 mypusme, cepa ycaye, cghepa 00CayHCusanus..

CTaHOBIICHHE SKOHOMUKU yCciayr B Poccun — Hen3OeKHEIN mpouecc, CBOMCTBEHHBI BCEM

CTpaHaM  MHpa, OOYCIOBJEHHBIH pPa3BUTHEM  IPOU3BOJIUTEIBHBIX CHII, MOBBILIEHHEM
3G QEKTUBHOCTH MaTEpPHAIbHOTO MPOU3BOJACTBA M H3MEHEHHEM CHCTEMbI OOIIECTBECHHBIX
MOTpeOHOCTEH,  KOTOpBIE HA OMNPEICICHHON CTYNEHM pPAa3BHTHA  BBIXOIAT 3a  NPEZICTHI,

YIOBJICTBOPSIEMBIE TIPOM3BOICTBOM BEILCH.

«Cdepa ycimyr — cBomHas 000Omaromasi KaTeropHs, BKIIIOYAOMAs BOCIPOM3BOICTBO
Pa3HOOOpa3HBIX BHUJIOB YCIYT, OKA3bIBAGMbIX INPEINPUATUSAMH, OPTaHM3ALMSIMH, a TaKKe
¢dusnueckumu unamm» [ 1, c. 16].

Paznnuator cdepy ycimyr MaTepHalbHOrO NPOU3BOJCTBA ( TPAHCHOPT, CBsI3b, OBITOBOE
oOciyxuBaHue); chepy ycIyr JAyXOBHOH ku3HHM (0Opa3oBaHue, Quinyeckas KyJibTypa, Hayka,
UCKYCCTBO); cdepy yciayr B conuanbHOR cdepe ( TOProBisi,  KHIMIIHO-KOMMYHAJIbHOE
o0CITy)KUBaHHE, 3APABOOXPAHEHNE).

B mocneaHue rofpl BO BCceM MHpPE Bee OOJIbIlIee pa3BUTHE MOJy4aeT OusHec B cdepe ycuyr. B
COBPEMEHHBIX YCJIOBUSIX POJIb Cepbl YCIYT MPOSIBISETCS B TOM, YTO OHA!

" BBICTYNaeT Ba)KHBIM CEKTOPOM HAIIMOHAJIBHOTO U MUPOBOTO XO3SHCTBA;

" Urpaet OrpoOMHYIO POJIb B Pa3BUTHHU YEJIOBEYESCKOTO KAIMTAJA,

" OKa3bIBACT BCE BO3pACTarolIee BIHMSHNC Ha (DYHKIMOHHPOBAHUE U PA3BUTHE MATEPHAIBLHOTO
TIPOU3BOJICTBA;

"  CIOCOOCTBYET YBEITHMYCHHIO CBOOOIHOTO BPEMEHH;

" CO03/aeT BO3MOXKHOCTHU JJisi OoJiee IOJIHOTO YAOBJIETBOPEHMS U Pa3BUTHsI IOTpeOHOCTEH
JIIOJICH 1 00IIeCTBa;

"  BBICTYIIACT BAKHEHIINM DJIEMEHTOM (POPMHUPOBAHHMSI COBPEMEHHOT'O Ka4eCTBa KU3HHU;

* oOecrneuMBaeT COBPEMEHHOE  KauyeCTBO OJKOHOMHYECKOI'O pocTa M IOBBINICHUE
KOHKYPEHTOCIIOCOOHOCTH CTPaHBbI.

Ocoboe MecTo B OIIEHKE SKOHOMHYECKOIO CTaTyca CTpaHbl, 3aHMMaeMoe cdepoil ycuyr,
00YCIIOBJICHO PE3KHM YCHIIMEM B3aUMOCBS3€H pa3sBUTOCTH cepbl YCIYyT M YPOBHS PAa3BUTHUs BCel
HalOHAIBHOH YKOHOMUKH.

CrenyeT TOMYEPKHYTh HEOJHO3HAUYHOCTh MPOTEKAOIIMX B Poccuu mpoueccoB, cTanu
(OpPMHUPOBATHCS MOJOKUTEIIBHBIC TSHICHIINH, @ UMEHHO:

a) BIEPBBIC MPUIIUIO pEeaNTbHOEC OCO3HAHHE 3HAYCHHUS CHEepbl yCIYyr, ee BaKHOCTH, KakK U
KU3HEICATEINPHOCTH JIIOJIeH, Tak M JUIA  BCero oOWIeCTBA, I JAJbHEHIIEro pasBUTHS
MaTepUalibHOTO MTPOU3BO/ICTBA;

0) TMKBUIUPOBAH MOHOIIOIN3M TOCYIaPCTBEHHOW COOCTBEHHOCTH;

B) TIOSIBUJICSI COBPEMEHHBIH CIIEKTp YCIIYT;

I') 10 MHOTMM BHJIaM IUIATHBIX yCIyr chOpMHUpOBaHa KOHKYPEHTHAs Cpelia;

1) Yy IOTpeOuTeNel MOsIBUIICS PEAbHBIN BHIOOP YCIYT, B TOM YHCJIE U TIATHBIX.

Typusm kak 3HauMMas M JUHAMHYHO Pa3BHBAIOINASCS OTPAcib Chepbl yciIyr Mo MpaBy
cudTaercss I00aNbHBIM  COLMANBHO-3KOHOMHYECKHUM  SIBJICHHEM  COBPEMEHHOTO MHpa.
[MonMmusnrapaa TypECTOB TPATAT B MOe3AKaxX 0oJiee OIHOM TPETH TPHILIHOHA JI0J11apoB [2].

BypHO pa3BHBarOLIasics HHAYCTPUS TypU3Ma Mcuepraia OYeBHIHbIC, JEKAIIIe Ha IIOBEPXHOCTH
pe3epBbl PAa3BUTHsL W MOATOMY HYXKIAeTCs B HOBOM HMIIyJbce, B MOMCKE WHHOBAIMH s
000CHOBaHMS CBOMX ITO3MINI B KOHKYPEHTHOH O0phoe.

N3yyeHne poCCUICKOro Typu3Ma B COBPEMEHHBIX YCIOBHUAX JOCTATOYHO aKTyalbHO.
Unutepecno wuccienoanne B.C. HoBukoBa. ABTOpOM paccMOTpeHB! (YHKIWM HWHHOBAIMA U
YIpaBJIeHNE WHHOBAIIMOHHOH JESITELHOCTHIO B TypU3Me U cepe YCIyT, MPUHITUIBI YCTOWIHNBOTO
pa3BUTHA TypuU3Ma, BJIHAHHUEC HAYYHO- TCXHHUYCCKOTO IIporpecca u I/IHHOBaHI/Iﬁ B CMCXKHBIX C
TYPU3MOM OTPACIISIX HA HOBOBBEICHHS B TYPUCTCKOM AesTenbHOCTH [3].

B TeopermueckoM IutaHe pa3pabOTKa MHHOBAIMOHHOW MPOOIEMATHKH TPHUBJICKAET 0coboe
BHHMAaHUE HCCIICOBAaTeNIeH 110 PSIAY MPUYHH. BelIennM U3 HUX MATh TIIaBHBIX.
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Bo-nepBbIX, KOHIENIMS HMHHOBAMOHHOTO OOINEcTBA, OOCYKAaemas YUCHBIMH, KOPEHHBIM
00pazoM MeHsIeT Hay4yHOe MpeJCTaBlIeHHEe 00 IKOHOMHUYECKOM Pa3BUTHH.

Bo-BTOpBIX, MHHOBAIMH, YKPEIUIAIONINE MO3UIMH X03HCTBYIOLIETO CyObeKTa, JOIDKHBI CTaTh
00BEKTOM TIIATENBHBIX PACYETOB U OLICHOK.

B-Tperbux, npu ycuiIeHUU MHHOBALIMOHHOM TEHIEHIMU B TYPUCTCKOH OTpaciy MCCIEOBaHUE
0COOEHHOCTEH NHHOBAIMOHHOTO PAa3BUTHS CTAHOBHUTCS TIEPBOOYEPETHON 3a1aUCH.

B-deTBepTHIX, K ”HHOBAI[HOHHBIM IPOOJIEMaM OOBIMHO MTPUMBIKAIOT HHBECTHIIHOHHBIE.

B-1TBIX, HaeKo HE MOTHOCTHIO AKTUBH3UPOBAH YEJIOBEUECKHI pECypC B TypHU3ME.
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Abstract: today humanity is given many possibilities to investigate space. Due to the new
technologies, science sets complicated goals of observation the far outer space. To the rigging of
modern generation come satellites, that are now capable to explore planets in close propinquity.
For example, Cassini orbiter, which has spent several years on the Saturn orbit, and learned its
moons. Information about space becomes wide-ranging and available for scientists and amateurs
in astronomy. Through modern telescopes, for example “Hubble Space Telescope”, it becomes
feasible to look into most distant corners of the universe. Denotations of solar system are
contemplated in this article, as well as a history of planet designations selection during previous
centuries is analyzed, evolution of development already known in antiquity names of astronomical
objects in Germanic languages, and in Latin. Both dwarf and large planets are surveyed. Also, a
discourse in history of planets discovery is given. Common in denotations of planets is researched
in the inference.

Keywords: planet, solar system, linguistics, astronomical terminology.

JIUHITBUCTUYECKHU AHAJIN3 HABBAHUN OGLEKTOB
COJIHEYHOMW CUCTEMBbI
IHerpenko I[.A.l, AOproTuHa AJO.? (Poccuiickas ®enepanus)

Ylempenxo Januun Anexcanoposuy — doyenm, Kanoudanm Quiotosuteckux Hayx;
2A6pi0muﬂa Aunna FOpvesna — cmyodenm,
Kagpedpa Hemeykoll hunonocuu,
Taspuueckas axademus,
Kpviyckuii pedepanvrulii ynusepcumem um. B.U. Bepnaockoeo,
2. Cumepeponons

AnHOmMayua: na ce2o0HAWHUI OeHb OMKPbIBAIOMCS HOBblE BO3MOICHOCMU U3YYEHUS KOCMOCA.
bnazooaps noevim mexmonozusm mayka cmasum nepeod cobOU CLOJCHbIE 3a0ayU  U3YUEHUS
danvhezo KOcMuueckoeo npocmpancmea. Ha eoopysicenue H08020 NOKONEHUsL NPUXOOAM
CNYMHUKU, KOMOpble HA OAHHBIL MOMEHW 8 COCHMOSHUU —U3Y4amb  NAAHembl 6  UX
Henocpedcmeennoli bauzocmu. Hanpumep, cnymuux «Kacunuy Komopulii npoeén HecKoabKo iem
Ha opoume Camypha u usyuan e2o aynvl. Hughopmayus o kocmoce cmanosumest 6oaee ooOwupHou u
docmynnou 0na Y4éHbIX U acmpoHomog-nooumenei. bnacodaps coepemennvim meneckonam,
Hanpumep «Xabny, CMaHoGUMCS 603MOUCHBIM 3A2IAHYNb 8 CAMblE OMOANEHHbLE Y2ONKU BCELEHHOU.
B oannoti cmamve paccmMampugaiomcs HA36aHusi 00beKmog COIHEeUHOU CUCMeMbl, d MAaKdice
AHAnU3UPYemcs UCmopus noobopa HaAUMEHOBAHUI 8 NOCNIeOHUE 6eKa U IGONIOYUS PAZGUMUSL YIICe
U36ECHbIX 8 OpPEeBHOCMU HA36AHUL HEOECHbIX Mmel 6 2ePMAHCKUX A3bIKAX 6 CPAGHEHUU C
AamuHckum Aasvikom. Paccmampusaromes xkax kpynuvle, max u Kapaukoevie niawemol. [aemcs
OUCKYpC 6 UCMOpUI0 OMKpLIMus nianem. B vio0e paccmampugaemcs obwee 60 6cex HA36AHUAX.
Knioueevie cnosa: niamema, coiHeyHas — cucmema, — JUHSBUCMUKA, — ACMPOHOMUYECKAS
MepMUHONIO2UA.
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AcTpoHOMUS, KaK OfHA M3 APEBHEHINNX MUCLMILIMH, HA MPOTSKEHUH BCErO CYLIECTBOBaHMS
LUUBWIN3ALUN MHTEPECOBaja YelIOBEKa, XOTS U CUUTANAch CHEKYJIATHBHON HayKoH, He MMerouen
arocTepuopHoro 3HaueHus. Tem He MeHee, XX BEK Jajl YeJIOBEYECTBY BO3ZMOXKHOCTH IJ100aIbHOTO
N3y4eHUs] KOCMOCa, W JOKTpUHAa 00 OOBEKTaX COJHEYHOW CHUCTEMBl MOJIyYWsa LIMPOKOE
pacmpoctpaHenue. MHorue oOJlacTM acTpOHOMHMH, B OCOOCHHOHW Mepe 3TO KOCHYJIOCH
IUTAHETOJIOTUH MEPELUIH B pa3/ell MPAaKTUIECKUX HaYK.

CTpeMuTENPHOE pPAa3BHTHE AaCTPOHOMHMH BBI3BAIO HEOOXOAMMOCTH IOSBIECHUS HOBBIX
HaNMCHOBAaHWH, O0OO3HAYAIOIIMX SBICHUS M TMOHATHA, 4YTO TMPEANOJaracT 3HAYNUTEIBHOE
pacIMpeHe U MOMOJIHEHNUE JIEKCUKHU, CBA3aHHOM ¢ aCTPOHOMHYECKON TEPMUHOIIOTUEH.

C yckopeHHEM HayJHO-TEXHHUYECKOTO IIpOIecca, a Takke MNPOABIDKCHUSIMH B H3YUCHHH
OOIIEeUTEpaTypPHOTO $I3bIKA, B COBPEMEHHOW JIMHTBUCTHKE BO3pPAcTacT WHTEPEC K BOIPOCAM
TEPMHUHOJIOTHH, HE TOJBKO TEOPETHYECKUM, HO U NpakTHdeckuM. HeoOxoaumMo nmoHnmars, 4to 6e3
U3Yy4YeHHs] OTIEJBHO B3SITHIX JIEKCHUECKUX E€AMHUI] HEBO3MOXHOCTH MPOJOJIKATh KOMILIEKCHOE
U3y4YeHHE A3bIKa KaK CUCTEMBI.

Haunnas c¢ 30-x romoB XX cToneTuss BONpOCaMU TEOPETHYECKOH U IMpaKTHYECKOU
TEPMUHOJIOTHH B O0JIACTH HAyYHO TEXHHYECKOI0 Mporpecca 3aHUMAIOTCsA TaKWe JMHIBHCTHI, KaKk
JL.B. AnexcanapoBckas, C.B. Yactauk u apyrue [1]. OCHOBHBIMH HCCIEAOBATEISIMU OOIINX
BOTIPOCOB TepMHHOJIOTHH SBISUHCH A.A. Pedopmarckuit u I.O. BuHOKyp, Ha upMX paboTax B
JAbHEHMIIEM U CTPOMIACH AaHHAS OTPAC/b HAYYHOTO 3HAHUS.

Cpenn OTEeYECTBEHHBIX YYECHBIX B 00JIACTH aCTPOHOMHUH U JIMHI'BHCTHKE PaHEE OTCYTCTBOBAIIN
KOMIUIEKCHBIE Hay4HBIC HCCIICAOBAHUS, MOCBSIICHHBIC aHAIN3Y Ha3BaHUI OOBEKTOB COJIHEYHOU
CHCTEMBI, YTO CBHAETEILCTBYET O HOBH3HE paccMarpuBaeMoi Tembl. HekoTopeie mnpobiems
aCTPOHOMHMYECKON TEPMHHOJIOTHH paccMaTpuBanuchk B nucceptamusx M.E. Jlantesoit, D.1. Azum-
3age u J{.®. ®omuHol. B paborax ynmoMsHYTBIX aBTOpOB B OOJBIICH CTENEHH paccCMaTpHBacTCs
SBOJIIOIMS M BHEJIPEHUC HOBBIX IOHSATHH, CBSI3aHHBIX C HCCICIyeMOW HAyKOi, JIMOO M3ydaroTcs
y)Ke CYIIeCTBYIOIIME Ha3BaHUS CO3BE3AMH M 3HAKOB 30/AMaka (MOCIETHHE OTHOCATCS K
JIOHAYYHOMY YUEHHIO — aCTPOJIOTHH).

AKTyaJbHOCTh JaHHON TEMBI NMPOSABISIETCS B HEOOXOAMMOCTH M3YYHUTh M CHCTEMAaTH3HPOBAThH
TEPMHUHOJIOTHYECKYIO JIEKCHKY (Ha MaTepHaje aHIJIMHCKOro, HEMEIKOT0, JIATHHCKOTO M HEKOTOPBIX
JIPYTHUX SI3BIKOB), PACCMOTPETh UCTOPHUIO U MPEAIIOCHIIKH K (POPMHUPOBAHUIO Ha3BaHUI KPYIHBIX U
MaJIbIX HEOECHBIX TEJl B MIPE/IEIaX COTHEUHON CUCTEMBI.

Lens uccnenoBaHusi — U3ydeHHE TEPMHHOJIOTUYECKOM JIEKCHUKHU, CBS3aHHON C INIaHETapHOM
JIUHTBUCTHKOM, aHAIM3 HAa3BaHWM IUIAHET B Pa3IM4YHBIX A3bIKAX U MEPHOJAAX Pa3BUTHs f3bIKa, a
TaKKe€ PACCMOTPEHHE YacTOTHl OOpalleHHs K HaWMEHOBAaHHMSM B 3aBHCHMOCTH OT OTKpPBHITHH H
HW3MEHEeHHUH B 00J1aCTH aCTPOHOMHH.

Hauare naHHOe uccieoBaHUE CIEAYET C IEHTpa COJHEYHOM CHCTEMBbI, a MMEHHO C €&
enMHCTBeHHOH 3Be3bl — ComHia. JuameTp KpymHEHIero o0bheKTa MmIaHETAPHON CHCTEMBI paBeH
npumepHo 1392000 xkunomerpam (B 109 pa3 Gonsire 3emnn), a ero Macca cocraBisgeT 99,86% ot
MacChl BCEH CONHEYHOW CHCTEMBI: B OCTaBIIMHCS MPOIEHT BXOAAT BCE IUIAHETHI (B TOM HYHCIE
KapJINKOBBIE), CITyTHUKH, MaJible HEOSCHbIE TeJla M1 KOCMHYECKUI Mycop.

B anrnmiickoMm s3bIKe Ha3BaHUE «COJNHIE» («SUN») BBIXOJIUT M3 JPEBHEAHIIIMHCKOTO «SUNNE»
(cormacHO aHTJIOCAaKCOHCKOHM moame «beoBynbd», nmpuMepHo 725 rox H.3.), U MOXET HUMETh
KOCBEHHOE OTHOIICHHE K IOHATUIO «SOUth». POACTBeHHBIE ClIOBAa aHMIMHCKOMY —«SUm»
BCTPEYAIOTCS BO MHOTMX TE€pPMAaHCKHUX A3bIKaX, HampUMep, JAPEBHECAKCOHCKOE «Sunnay,
npeBHedpu3ckue «SUNNE» | «SONNE», JaTckoe «ZON» W ero paHHAs ¢opma «Sonne». B
JIPEBHEBEPXHEHEMEIIKOM U1 0003HAuEHHsI 3BE3ZBI MCIIOB30BANOCH CIOBO «SUNNA», KOTOpoe B
COBPEMEHHOM HEMEUKOM TipuoOpeno ¢opMy «SONNe». Bce 3TM TOHATHA TPOUCXOINT U3
[IparepMaHCKOTo cioBa «SUNNdNy». CregyeT OTMETHTh, YTO y JApeBHHX TrepmanieB ColHIie
aCCOIMUPOBAIOCH ¢ Oormuei «Sol» (CylecTByeT Tak e Bepcust «Sunnay).

CymiecTByIOT TEOpHH, COMNIacHO KOTophiM ComHIE, KaKk TepMaHCKOe O0XKEeCTBO, MOXKET
paccmarpuBaTth Oojee TI00anbHO, KakK CyIIECTBO, B KOTOPOE BEPHIM IPEICTABUTEIH
IIPauHAOEBPONENUCKOTrO SI3bIKa B LEJIOM, YTO TOATBEPKAAETCS JIMHTBUCTAMHU [IPU aHAIN3€ Ha3BaHUS
y IpeACTaBUTENEH pa3IMYHbIX A3bIKOBBIX TPYIII, HAIIPUMED:
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o JIpeBHEUCTAHACKHN SI3bIK — «SO1»;

o CaHckpuT — «Suryay;

o [abCKuii 361K — «Sulisy;

o JIUTOBCKHI A3BIK — «Saulé;

¢ B cnaBsiHCKOI rpyrme si361K0B — «Solnitsex.

Hambonee pacmpocTpaHeHHOE TIOHMMAHHE COJIHIA CpEOM YeJIOBEYeCTBA CBOJHUTCS K
MIPEACTABIICHUIO 3BE3/bI KaK CBETAIIErOCs J¥CKa B HEOE, b€ IPUCYTCTBHE aCCOLUHPYETCS C THEM,
a OTCYTCTBHE IIPEATNOJaracT HOYb. BO MHOTMX NOMCTOPHYECKHX M APEBHMX KyibTypax ComHIle
paccMaTpHBaJIoCh Kak 00KECTBO (UTO MOATBEPKIACTCS HAIWIHEM CIECHHUATBHBIX HANMEHOBAHUH
U1 O0TOB B OOJIBIIMHCTBE SI3BIKOB) JIMOO KaK CBEPXbECTECTBEHHBIN (PEHOMEH.

Ha 3akate Pumckoit Mmmnepun mnosBuiicss oOblyail mpas3IHOBaTh Tak Has3bIBaeMbld «/leHb
poxkaeruss ConHIa» B TMEPUOJA 3UMHETO COJHIECTOSHUS, MPa3AHKK, MOCBsImEeHHbIH SOl Invictus
(TOCIIOBHBI TIEPEBOJl — «HEMOOEKIEHHOE COJHIE»). JlpeBHerpedeckue acTpOHOMBI, B CBOIO
ouepens, cuutany, 94ro CosHIle SBISETCS OAHOM U3 CEMHU CYILIECTBYIOIUX MIaHET. B ¢BA3M ¢ 3TUM
B HEKOTOPBIX S3bIKAaX HA3BaHBI JHU HEJEINN.

C pa3BuUTHEM acCTPOHOMHYECKOTO 3HAHWS CBEACHUS aHTHYHBIX YYEHBIX 3aMEHSUINCh Ha Ooiee
oO0bexTuBHBIE. MHbOpMarms o MepKypuH, KOTOPBIH OBLT M3BECTCH ACCHPUHCKUM YYEHBIM €lle B
XIV Bexke, crana NIpoOHUKATh B APYTHE KYJIBTYPBI, YTO MPHUBEIO K PA3BUTHIO HOBOH TEPMHHOJIOTHH.
TenneHUNs K BBIICICHUIO Ha3BaHU A7 paHEE HEM3BECTHOM IIIAHETHI HECKOIBKO CXOKa IJIS BCEX
HeOCCHBIX Tel. B aHMmiicKOM sI3bIKe, MPUHATOM MEXIYyHapOJHBIM B cpeae NMpodecCHOHATbHON
aCTPOHOMMH, paccMaTpuBaeTcst TepMHuH «Mercuryy.

Ecnu paccMaTpuBaTh MCTOPHIO M MPEAINIOCBUIKH K BBIOOPY 3TOTO Ha3BaHUS, MOXKHO YBHUICThH
CBSI3b C JIATHHCKUM CIIOBOM «Mercuriusy. PumiisiHe Ha3BaiM IUIAHETY B YECTh OJHOTO M3 CaMBbIX
ObICTpBIX OOroB, Gora Toprosiau «MEercuriusy, KOTOPOro CpaBHHBAIU C TpedeckuM [epmecom,
MMOCKOJIBKY OH JIBIDKETCS OBICTpee ApYrux IulaHeT. B cBoeid pabore «IlnaHeTapHBIC THIIOTE3bI»
[MTonemeii nucain, yto MO0 MepKypHuid CITUIIKOM Majl YTOObI YBHJETh HEBOOPY>KEHHBIM TJ1a30M,
7100 ero MpOX0oXkKAECHHUE M0 JUCKY COJHIIA SBJIETCS KpailHe PeIKUM SBICHHEM.

WurepeceH TOT (axT, 4TO B 3MOXY MCIOJIB30BaHHS JJATUHCKOTO KakK s3bIKa MHPOBOTO OOIICHHS
CIOXKMJICA WTOTOBBIM BapuUaHT Ha3BaHMWsA IUIAHETHl JUIsI MHOXECTBA TI'€PMAHCKUX SI3BIKOB
(HmuzepnanAckoro, adpukaaHe, MIBEICKOTO, CPEAHEAHTIIMICKOTO, (PU3CKOTO U APYTUX), KOTOPBIH
MOJHOCTBIO COBMAJAeT C JATMHCKUM HaMMEHOBaHUEM. JJIi COBPEMEHHOTO HEMELKOro s3bIKa U
NepHoJoB ero (OpMHUPOBaHHs XapakTepeH BapuaHT «Merkur», BcTpedarommics Kak cpenu
TePMaHCKHX SI3BbIKOB (HOPBEXKCKHH, JATCKUH, WCIAHJCKHH), TaK M CPEAN CIABSHCKUX S3BIKOB
(HampuMep, B YEIICKOM U CIIOBALIKOM).

CunbHOe BiMsHHE Ha (HOPMUpPOBAHME KYJIbTYpPhI CPEIM HAPOAOB OKa3ayia BeHepa, o koTopoi
3HAJM C JPEBHOCTHU KaK 00 OJHOM U3 caMbIX SIpKuX HeOecHbIX Tesl. E€ onmchiBanu B BaBuioHCKuX
KIIMHOTIMCAX, HampuMmep, «Benepuanckou mabauuxe Ammu-yadyka», natupyemoini XVI Bekom 1o
H.3. [2]. BaBuonsine HaspiBanu Iuianery Ishtar, mepcouudukaimeit sxeHmuHbl, 6orunu moosu. C
9TOH ke OOTHHEW TUTAaHEeTY CBSI3BIBAIOT M B PUMCKOHM MU(OJIOTHH. J[peBHNAE ETUNTIHE BEPUIH, YTO y
IUIAHETHI MPUCYTCTBYET I1Ba OOJMYMs, OJHO HA3bIBaIM yTPEHHeH 3Be3moil Tioumoutiri, a BTopoe
BeuepHeit Ouaiti. B rpedeckoM MHPOBOCIIPUATHH MOATBEPIKAANN TOUKY 3PSHHS CTUITSIH, Ha3bIBas
Benepy Phosphoros (tot, kto npuHocuT cBet) U E0Sphoros (tot, kro npuHocut 3akat). Ecnu He
YUUTBIBaTh KapiUKOBbIEe MIaHeTsl Llepepy, Opuny u Xaymey, a Takke MHOXECTBO acTEPOHUJIOB,
Benepa sBnsgercs eIMHCTBEHHOH MJIaHETOW, HA3BaHHOM B YECTh CYILECTBA XKEHCKOI'0 M0JIa.

CTOUT OTMETHUTD, YTO NMPAKTHUECKH OTCYTCTBYET pa3HOOOpa3ue MEXAy Ha3BaHHSIMH IIAHETHI B
Pa3IMYHBIX €BPOIEHCKUX s3bIKaX. HaumMeHOBaHME MOTHOCTBIO COBMAJAET IO BCEX T'€PMAHCKHUX
A3BIKaX Ha MPOTSDKEHUH UX Pa3BUTHSA, a TAK)KE COOTBETCTBYET JIATHHCKOMY.

OTOro HeNmb3s CKa3aTh O HanOoJIee N3yUYeHHOH IUIaHeTe COTHEYHOH cucTeMsel, 3emie. Bapuarun
Cpeay BO3MOXKHBIX Ha3BaHWU 3aMETHBI JaXKe B S3BIKAX, MPHHAAISKAMUX K oxHoil rpymme. Ilo
MHeHuto JInaa Kaprep, coBpeMeHHOMY HCCIIeI0BaTeN0 B 00JIaCTH aCTPOHOMUH HEJb3s BBIIEITUTD
M3 KaKOro si3bIKa MPOXOIUT ATUMOJIOTHs aHriuiickoro ciosa Earth [3]. Ilo Bceil BeposTHOCTH,
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NIPEACTABUTEIN ONPE/ICICHHBIX KYJIbTYp HE BKJIAJbIBAIM 0COOOr0 3HAUCHHS B Ha3BaHHE POJHOM
IUTaHETHI, ¥ PaCCMaTPUBAIH €€ KaK TO, 110 YeMY XOJST.

B xaxpoil rpymme S3bBIKOB MPUCYTCTBYIOT CBOM CXOJCTBA, HO IpPH ATOM OTMEUAIOTCS
KOJIOCCAJIbHBIE pa3IMuus Mexay rpynnamu. Tak, B ApeBHEaHITUHCKOM 3eMIII0 Ha3bIBald
«Eorde». Ilpu sToM naxe B caMbIX PaHHMX MCTOYHHKAaxX YK€ NPHUCYTCTBYET IEpeBO] Ha
naTuHCKUHA («terra») m rpedeckmii («g€») a3bikd. CIIOBO O3HA4Yalo HE TOJBKO 3EMII0 Kak
MIOYBY, HO M CYIIy, Y€JIOBEYECTBO, OBEPXHOCTh BKIIOUasi Mopsi. B npeBHEBEepXHEHEMEIIKOM
s3pIKe HebecHoe Teno HasBanu «Eer», B coBpeMeHHOM HemelkoMm «Erde», B HuaepIaHACKOM
«Aarde», B ppmsckom «lerde». HanMenpmee CXOICTBO CpelW TEPMAHCKOW TPYHIBI HMEET
KOHTHHEHTaJbHAs IMOATPYINNAa CKaHIAWHAaBCKHX S3BIKOB, a HMMEHHO HOPBEXCKHH «Jorday,
matckumii w mBeackuid «Jorden», a TakXKe OCTPOBHOW S3BIK — HCIAHACKHHA «JOrp».
[IpenmonararoT, 4TO B MParepMaHCKOM SI3bIKE IUIAHETY Ha3bIBaIH «Erpo».

B repmaHCKOM s3BIYECTBE, HApaBHE C IPEUECKOil M PUMCKOH MHU(OJIOTHEH, IPUCYTCTBYET
00XeCcTBO, OJMIETBOpSIOIIee 3eMI0. B CckaHAMHABCKOW MHUQOJIOTHM OHO MPEJCTaBIISLIO
ruranta Jord, mate Topa.

IMono6Ho Benepe, Ha3Banusi Mapca B sI3bIKaX HHIOCBPOIEHCKOW CEMbHU HE HMEIOT OCOOBIX
paznuuuid. DTUMOJIOTHSI CJIOBA BOCXOJHUT K MMEHU XTOHHYECKOTO OOXKEeCTBa aKKaJICKOW MH(OIOTHH,
Oora cMmepTH, BOMHBI W Mwiogopoaus Heprama, B Pumckoit mudonmormm Mapca. B rpeueckoit
MH(OIOTHH OOKECTBO COOTBETCTBYET Apey. EnMHCTBEHHBIH cioy4ail cpemy TepMaHCKHX SI3BIKOB, B
KOTOpPOM Ha3BaHHE IUIAHEThl OTIMYAeTCss OT JaTWHCKoro Mars, 3To NIOTIaHACKHWN JUaleKT
aHrymiickoro s3bIka («Maursy). Kpome Toro, BeTpedaeTcss Ha3BaHHE «KpacHas IUIaHETa, n3-3a 00N
OKCH/JIa JKEJe3a, YTO MPHIACT i KpaCHOBATHIN OTTEHOK IOBEPXHOCTH.

HasBanue FOmmrep (mat. Jupiter) mpoucxoaut u3 npauHgoeBporneickoro ciosa «Dyeu-patery,
cocrosiero u3 yacreit Dyeus (ot Zeus, rinaBHbIA U3 OOTOB-OJMMITHHIIEB TPEYECKO MU(OIOTUH
3eBc), u pater (B amrnumiickom s3bike father, B nHemenxom vater). B pumckoit Mudomoruu
BEPXOBHOE OO0XKECTBO M OTEll BCeX OOroB, MOBENUTENb IPOMa W COJIHEYHOro cBera lOmurep
OTOXKJECTBIISUICS C 3€BCOM.

IOnuTep cYUTAIOT YETBEPTHIM MO SIPKOCTH OOBEKTOM COJIHEUHOW CHCTEMBI, M C JAPEBHEHIINX
BPEMEH €ro CUHMTAM SPKOH «ITyTemecTBYIOMEH 3Be30H», 0 TOr0 MOMEHTa, Kak [ ammieo
lamuneit B 1610 romy OTKpbUI YeTbIpe CIyTHUKA M JI0OKa3ajl MX BpalleHHE BOKPYT IUIAHETHI.
lanuneess! cryTHUKY B 1614 Obutn Ha3BaHbI B yecTh J1000BHHUI[ 3eBca — 10, Ganymede, Europa u
Callisto [4]. W3nauansHo Ha3BaHus npeanoxumwi CuMoH Mapwuii, KOTOPbIH 0OHAPYKUIT UX HA TOJ
panee ["anmies, HO He ycren onmyOJIMKOBaTh 00 3TOM AaHHbBIE. TeM He MeHee, MBICIb O BO3MOXHBIX
HaNMEHOBAHUAX Uil CIlyTHUKOB He 3amHTepecoBana [ammnes, um 1o cepeamHsl XX Beka HX
Ha3bIBAJIH 10 MOPSAKOBBIM HOMEPAM.

CoBpeMeHHOE Ha3BaHWE IUIAHETHI B TEPMAHCKHX s3bIKAX COBIAMAeT C JaTHHCKUM Jupiter, u
MpeTepIieBaio W3MEHECHHUs TOJBKO B JPEBHUI IEPHO Pa3BUTHS aHTIMHCKOTO s3bika («lupitery).
DT0 MOXHO OOBSCHUTH 3aMMCTBOBAHHEM M3 S3bIKA MEXIYHApPOAHOTO OOIIEHHS (Ha TOT MOMEHT
JIATHMHCKOTO) B Pa3IMYHBIE KYIbTYPHL.

Ecmm aHanm3upoBaTh Ha3BaHMSA HM3BECTHBIX B JPEBHOCTH HEOECHBIX TEJ, TO BHIHA dYeTKas
TEHJICHIIUS J1aBaTh HaHMMEHOBAHUS, cCchllasch Ha MMeHa Ooro. CornacHo Mudonoruu, FOmnurep
6611 ceiHOM CaTypHa, OJTHOTO M3 CaMbIX YBa)KaeMBIX JPEBHEPUMCKHX OO0KecTB, Oora 3emin U
noceBoB. Kak cumBon CaTypHa IpHHSATO paccMaTpuBaTh CEpI, C KOTOPBIM CBS3BIBAIOT
3emsieienue. B dects Hero Obula Ha3BaHa Bropas mnocine OmmTepa mo pasMepam InIaHeTa
CoNHEYHOH CUCTEMBL.

Caryps Ob11 camMoi TayibHEH 0T 3eMIIM TIIAHEeTOH, O KOTOPOW 3HalM B JpPEeBHHE BpeMeHa. TeM He
MEeHee, 3TO He CO3aBalo 3aTPyIHEHUI B N3yIEHNH HEOECHOTO Tella y JPEBHUX HapooB. [IpakTuaeckn
BCE KYJIbTYpPHI TaK WM HHAa4Ye MMEITN 0 HeM HeKOTopyto nHpopmarwio. VIHTepec npeacTaBiseT BUACHIE
xuTenel npesHero Kuras m Slmomwmm, xotopele HasBamm CaTypH «3eMHON 3Be3noi» («1&),
OCHOBBIBasI CBO€ MHEHHE Ha YUCHHUH O IITH 3JIEMEHTaX, U3 KOTOPBIX COCTOUT BCE.

B npeBHEaHTIMIICKOM U JIATHHCKOM $3bIKaX Ha3BaHMS IUIAHETHI COBHAIAIOT («Saturnusy), Ho ¢
9BOJIIOIMEN S3bIKa MPOMCXOAUT U M3MEHEHHE €ro JEeKCHKH, U B COBPEMEHHOM aHIJIMHCKOM
HauMEHOBaHUE TpaHchopMupoBaiock B Saturn. Tombko 3THM aBa Ha3BaHMS COXPAHWIUCH B
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TFepMAHCKHX S3bIKaX, JPYTUe BapHaHThl OTCYTCTBYIOT. [Ipu 3TOM BapuaHT Saturnus UCHONB3YIOT
TOJILKO B HUJICPJIAH/ICKOM, IIBEICKOM, UCIAHICKOM U SI3bIKE ad)pUKaaHC.

[lo cpaBHeHHIO C paHEee PACCMOTPECHHBIMH HEOECHBIMH TEIaMH, WCTOPHUS BO3HHKHOBCHHS
Ha3BaHUs YpaH JUIsl CebMON IUIAaHEThI COJIHEYHOM CHCTEMBI Ooyiee MHTEpecHa. B cBoeM mucbMe
VYuneamy ['epmiento HeBun MackenailH momnpocun Ha3BaTh IUIAHETY B YE€CThb OTKPBIBIIETO €€
aCTpPOHOMa, HO B OTBET IMOJYYHI OTKa3, MOTUBUPYS 3TO T€M, YTO HEOOXOIMMO HA3bIBATH IUTAHETY
MMEHEM IIPaBHUTEN, B TEPHOJ BIACTH KOTOPOTO OBLIO COBEPIICHO OTKPBITHE, W MPEIUIOKUI
nasaume «Georgium Sidus» («3Besma I'eopra»). IIo ero MHEHHIO, TPOJOKHTH TPATUIHUIO U
Ha3BaTh IUIAHETY KaK A3TO JENallil B APEBHOCTH, MMEHEM OO0XKecTBa, He OBLIO ITOAXOJSIICH
amsrepHatuBoi («In the present more philosophical era it would hardly be allowable to have
recourse to the same method and call it Juno, Pallas, Apollo or Minerva, for a name to our new
heavenly body» [5]). Xots 06 oTkpbiTuu ['epiiena u ObLIO OONBIIOE KOJHYECTBO HOBOCTEH, €ro
uMs OBUTO €Ta00 M3BECTHO 3a MpejeiaMu BenmukoOpuTaHUM, YTO TaKKe MOATAIKHBAIO HAYYHOE
COOOIIECTBO K BBHIOOPY MHOTO O0O3HAuYCHMS IS IUIAHEThL. HeMelKuil acTpoHOM MPeIOKUIT
HauMEHOBaHHE YpaH, MOCKOJIbKY OH siBJsieTcsl oTHoM CaTypHa, TeM CaMbIM MOBTOPSISI UCTOPHUIO
Mexy CatypHoM u FOnurepom. BriepBrie 3T0 Ha3BaHMe nosBUiIochk B 1823 rony, yepes rox nocie
cMepTH nepBooTKphIBaTens ['epurens. IlpexHee Ha3BaHME Bce ellle MCIOIB30BAJIOCH, HO B 1850
roay m3narenbctBo «HM Nautical Almanac Office» odunmansho 3akpenuno nazanue Uranus.
DT0 HaNMEHOBaHHE O(YUITNATEHO IPU3HAHO M YIOTPEOIAETCS BO BCEX TePMAHCKUX S3BIKAX.

CToWUT OTMETHTH, UTO YpaH SBISETCS CIUHCTBEHHON OONBIION IUIAHETOH HAa3BaHHOI B YeCTh
rpedeckoro Oora, a He PUMCKOTO.

Kax u npu BeIOOpe 0003HaueHNUS T Y paHa, IpH MoA00pe HaMMEHOBaHUS 1 HenTyHa BO3HHUKIIO
MHO)KecTBO criopoB. [locne e€ oTkpbiTHs B 1846 romy B TeueHHE HECKONBKHX JIET y IIJIAHETHI
OTCYTCTBOBAJIO Ha3BaHWE, W ACTPOHOMBI TOTO BPEMEHH OIPAHUYMBAIMCH BapHaHTAMHU «IUIaHETa
JleBepre», B UeCTh MEPBOOTKPHIBATEISI, JHOO «BHEHIHsSA OT YpaHa IUIaHeTa». I[lepBbIMH, KTO
NPEIOKIII TIaHeTe Ha3BaHusl, OblH ["anne («SIHyc»), 1 aHrmmiickuit yuensiit Yaitns («Oxeany).

B ornuuune ot I'epmiena, JleBepbe BbICKa3ai KeJlaHUE Ha3BaTh IJIAHETY CBOMM HMMEHEM, HO B
CKOPOM BpeMEHH OB PAaCKPUTHKOBAH 3a mpenenamu Opanmmu. OH BBeJ KOJUIET B 3a0IyXKAeHUE,
yTBEpKIas, 4YTO Ha3BaHHE ONOOpEeHO (pPaHIYy3CKHM OPpo MONTOT (HaydHas OpraHH3aIUSd
®pannuu, ocHoBaHHAsA B 1795 roxy).

OxoHuarenbHO Bompoc ObLT pemreH 29 nekaOpst 1846 roma, xorma mupektop I[lymakoBckoi
o0cepBaTOpHX Ha HAYYHOM Che3Jie TIPEUIOKIIT HasBaHue «Hentyn» [6]. 3To HanMeHOBaHHE MTOTYIUIIO
IIAPOKYIO MOAIEPIKKY CPer YUCHBIX, U B TAIbHEHIIIEM OBLITO TIPHHITO MEXKIYHAPOTHEIM.

HecMmoTtps Ha TO, 9T0 0003HaUYEHHE IUIAHETHI OBLIO BHIOPAHO OTHOCHTEIIFHO HEJABHO, SAWHCTBA C
BBIOOPOM JIEKCHYECKON CMHHIBI B TEPMAHCKUX S3BIKAX HE IMOCIIEA0BAIO. [IpMMEPHO B MOJIOBUHE
CITyyaeB TUIAHETY Ha3bIBAIOT «Neptuny, HampuMep, B HEMEIIKOM, HOPBEKCKOM U JIATCKOM si3bIKax. B
IIBEJICKOM, UCTIAHJICKOM, HUZIEPJIAHICKOM U IPYTHUX SI3bIKaX MPHUIEPKUBAIOTCS Ha3BaHUS «Neptunusy.

Takxe cieayeT pacCMOTPETh HEKOTOPhIC KapJIUKOBBIC MIaHeThl. Hanbosee U3BECTHOM U3 HUX
spisiercst [lmytoH. 18 deBpanst 1930 roga B ob6cepBaTopun Jloyanna opunuanibHo ObLTO 3asBICHO
00 OTKpBITUH HOBOH TuTaHeThI [7]. HekoTopyto nHpopManuio o HeOECHOM Telle Ha TOT MOMEHT yiKe
UMENM, HO HEJOCTaTOYHO, YTOOBI TBEPHO 3asBIATh O CYIISCTBOBAHMH IUIaHETHL. Kak
MIEPBOOTKPHIBATENN, OOCepBaTOpUs HMMella MpaBo AaTh ei Ha3BaHue. Co BCero Mupa Hadvaid
MOCTYTIATh Pa3IMYHBIC BAPHAHTHI, HO HA OJJUH He OBbLI TaXKe JOMYIICH K PACCMOTPEHHUIO.

B pesynprate ObIIO OTOOpaHO Tpm Bepcun HamMeHoBaHus: «KpoHoc» (He HaOpan
MOITYJIIPHOCTD M3-3a aBTOPA Ha3BaHIsI, YYCHOTO C IUIOXOH penyranueii), « MuHepBa» (HECMOTps Ha
TO, YTO Ha TOT MOMEHT TaK ye Obur Ha3zBaH actepoun) u «llmyrom». Ilocmemnmii BapuaHT
npuHaauexkan peOeHKy, BHyuke OwuOimorexaps n3 Okcdopackoro yrmBepcurera. Bo Bcex
TepPMaHCKUX sA3bIKax Ha3BaHue «Pluto» cosmamaer.

Jpyrum HeOecHBIM TEJIOM, Ha KOTOpOoe CTOWUT oOpaTuTh BHHMMaHue, siBiseTcs lLlepepa,
HauMeHbIIass KapiaukoBas TuraHeta CosiHedHOW cuctembl. llepBonauanbHO Ilepepy HasbiBamn
«Ceres Ferdinandea», B yecTs puMckoil 6oruau ¥ Kopojs Cuumimy toro Bpemenn, OepanHana
I11 [8]. Tem He MeHee, I HEKOTOPBIX CTPAH TAKOE HA3BAHHUE CYUTATIOCH HEMIPHEMIIEMBIM, IOATOMY
Obut0 yOpaHo. B TeueHme MHOTMX JIeT Ha3BaHHMS HEOECHOTO Tela B PAa3IUYHBIX CTPaHAX

49



pasnmuanucs. Hanpumep, B I'epmanuu Liepepy nasbiBamu ['epoii, a B I'perun Jlemerpoii (6oruus
3eMIIe/IeNusl B Tpeueckoii Mudonorun).

TpeTss N0 BeMUMHE KapiaUKOBas IlaHeTa, MakeMake, Ha JaHHBIM MOMEHT CaMblii KPYIIHBIN U3
KJaccuyeckux o0bekToB mosica Koiinepa, monmyunna Ha3Banue Tosibko B 2008 romy. o atoro
odurmanibHeIM Ha3BaHueM Obuto «2005 FY9», a neodunuansHeiM «[lacXambHBIH KpOJIHK».
Actpornom Maiikina Bpayn oObsicHUI 3T0 ciienytomum obpasom: «Three years is a long time to
have only a license plate number instead of a name, so for most of the time, we simply refered to
this object as «Easterbunnyy in honor of the fact that it was discovered just a few days past Easter
in 2005» [9]. B 2006 roxy rutanete MpuUCBOMIXA HOMep, a B 2008 mapauiesHO ¢ BKIFOUCHHEM B
YHCIIO KapIUKOBBIX IUTAHET, OBIIO 1aHO HANMEHOBAaHHE.

TakuM 00pa3oM, CTONT OTMETUTH, YTO BHIOOP TEPMHHOJIOTMYECKUX EIUHMI, HCIIOIb3YEMBIX
Juist 0003HaYeHUS] Ha3BaHUI HEOECHBIX Tell 00YCIIOBIIEH SMOX0H OTKPBITHS KOCMHYECKOT0 00bEKTa,
n B OOJIBIIMHCTBE CilydaeB oOpamieH K Mudonoruu. OTcroa BHITEKaeT HAIWYME Pa3IUuUid B
HaNMEHOBAHUAX CPEIU A3BIKOB OJJHOI IpyMNIbl, B JAHHOM ClTyyae repMaHCKOH.
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Abstract: in modern linguistics one of the new phenomena — “graduonymy” has appeared in the
row of lexical-semantic relations of words such as synonymy, antonymy, homonymy, polysemy,
hyponymy, meronymy, etc. This scientific article is devoted to the analysis of the peculiarities of
English proverbs that have graduonymic relations among their components. The results and
examples of this article can be bases of investigating a new linguistic phenomenon — graduonymy
and its special features in some English proverbs.

Keywords: proverb, paremiology, equivalent, graduonymy, graduonym, graduonymic relation,
graduonymic row, cyclic graduonymic row.

AHI'JIMUCKUE MMOCJOBHUIIBI C TPAIYOHUMAMUA
Abnyiiaesa H.J. (PecniyOsinka Y30exkucran)

Ab6oynnaesa Hapeuza DprunosHa — cmapuiuii HaQyuHblil COMPYOHUK,
Kagpedpa anenuiickol unonozuu,
Hayuonanvuovii ynusepcumem Y3zbexucmana um. Mupzo Ynyebexa, . Tawkenm, Pecnybauxa Y36exucman

Annomayus: 8 cO8PEMEHHOU NUHSBUCMUKE 8 PSOY JEKCUKO-CEMAHMUYECKUX OMHOWEHUU Cl08,
MAKUX KAK CUHOHUMUSL, AHMOHUMUSL, OMOHUMUS, NOJIUCEMUS, SUNOHUMUSL, MEPOHUMUSL U M.O.,
NOSIBULOCL OOHO U3 HOGIX SIGLEHULL — «2PAOYOHUMUSY. DMA HAYYHASL CIAMbSL NOCEAUeHA AHAU3Y
0COOEHHOCMEN AHSTULICKUX NOCTOBUY, KOMOPble UMEIOM 2PA0YOHUMUYECKUE OMHOULEHUSL MeNCOY
ux Komnonewmamu. Pezymbmamol u npumepsl 5moti cmamvu Mo2ym Obimb 0CHOSAMU O/t U3VHEHUs.
HO0B8020 JUH2BUCIMUYECKO20 (DeHOMEHA — 2pAdyoHUMUU U ee O0CODEeHHOCmeU 6 HeKOMOPbIX
AHIUUCKUX NOCTOBUYAX.

Kniouesvle cnosa: nociosuya, napemuonozus, 9KEUGAIEHM, 2PAOYOHUMUS,  ZPAOYOHUM,
2padyoHuMu4ecKoe OmHuouienue, 2padyoHuUMuUteckull pso, YUKIULeckuti 2padyoHuUMu4eckuti pso.

A proverb (from the Latin word “proverbium” — proverb) is a complicated linguistic and folklore
unit, which has a metaphorical and figurative sense and equal to a sentence taking into account its
structure and completed utterance. Because of its peculiarities, a proverb differs from the other
phraseological and folklore units. Proverbs reflect special semantic and stylistic colour in their sense
that cannot be found in the other units of a language. They contain culturemes that express national
culture obviously; therefore, they possess linguocultural features in a great quantity [7, p. 85-91]. The
nations’ attitude to life, nature, human, family and society; their social-political, spiritual-educational,
moral-ethic, didactic and philosophical thoughts and beliefs are conveyed in proverbial sense.
Proverbs have linguodidactic function because of reflecting advice and some essential themes of
human life such as goodness and evilness, friends and enemies, bravery and cowardice, diligence and
laziness, generosity and miserliness, patience, ethics in their contents.

A number of linguists have investigated and are still learning proverbs and their semantic,
stylistic, structural and linguocultural features in the world linguistics. However, analysing
graduonymic relations among their components is a new linguistic issue.

The English language is also rich in a great deal of proverbs in various themes as other natural
languages. Prominent scholars such as P. Gryzbek [1], W. Mieder [2], N. Norrick [3] work on
analysing the peculiarities of the English proverbs and collecting them in a book form. Especially,
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Wolfgang Mieder, a well-known paremiologist has written more than 50 books and 100 articles
devoted to paremiology (the study of proverbs).

Nowadays, new linguistic issues appear and they are waiting to be solved in general and special
linguistics. The main stimulus of this process is stepping linguistics from the empirical (descriptive,
explanatory) stage to the dialectical (having relations, essence) stage; in the other words linguistic
units are learned not only separately from each other, but also taking their relations among them and
their influences to each other into consideration in analysing and identifying them from the linguistic
point of view. In its turn, linguistics has relations with other sciences (psychology, ontology,
sociology, anthropology, ICT, etc.) as well. Particularly, in the Uzbek linguistics one of the new
notions of modern linguistics — “graduonymy” has appeared in the row of lexical-semantic relations
among linguistic units such as synonymy, antonymy, homonymy, polysemy, hyponymy, meronymy.

Graduonymy is defined to be a paradigmatic relation of opposition among linguistic units
according to increasing or decreasing of their particular sign. In the Uzbek linguistics the terms
“rpagyonumus”  (graduonymy), “rpamyoHuMuk MyHocabat” (graduonymic relation) and
“mapaxananunr” (the Uzbek equivalent of the term “graduonymy”) are used as synonyms [5, p. 6].
Graduonymy and its features in the different layers of a language are investigated by several Uzbek
linguists such as O. Bozorov [4], J. Djumabaeva [5], Sh. Orifjonova [6].

Proverbs that have graduonymic relations among their components are found in any natural
language, respectively in the English language, too. In our investigation several English proverbs, which
have graduonyms (members of a graduonymic row) in their contents, are analysed. For instance:

A black hen lays a white egg.

This English proverb is about good and bad notions, and it has graduonyms of this increasing
graduonymic row: egg — chicken — hen/cock.

A friend to all is a friend to none.

The proverb, which is about friendship, has pronouns that reflect decreasing graduonymic
relation as following: all — some people — someone/somebody — anyone/anybody — nobody/no
one/none.

In the following English proverb, graduonymy in the semantics of adverbs is seen:

A Joke never gains an enemy but often loses a friend.

Here the adverbs of frequency are forming an increasing graduonymic row: never — rarely —
seldom — sometimes — often — frequently — usually — always.

One of the types of a graduonymic row is a cyclic graduonymic row and its graduonyms repeat
their cycle continuously (for example: breakfast — dinner — supper, morning — afternoon — evening
— night, north — east — south — west, etc.). There are a lot of proverbs that contain cyclic
graduonyms in English:

After dinner sit a while, after supper walk a mile.

An hour in the morning is worth two in the evening (this English proverb possesses components
of two graduonymic rows: simple increasing graduonymy (an/one — two — three — ...) and cyclic
graduonymy).

East or west, home is best.

According to its number, the most graduonyms that are found in English proverbs express
quantity:

A bird in the hand is worth two in the bush.

A fool may throw a stone into a well, which a hundred wise men cannot pull out.

Give him an inch and he will take an ell (1 ell = 1.14 meter = 45 inch).

Better give a shilling than lend a half-crown (1 crown = 5 shillings, shilling=12 pence (old), 1
pound (sterling) — 100 pence).

To conclude, graduonymic relations are found among linguistic units in any language, as well as
in the content of English proverbs. Graduonyms in proverbs provide their semantic colourfulness,
emotionality and effectiveness. Moreover, such proverbs exist in English in a great number and their
components have mostly quantitative and cyclic graduonymic relations among them. Consequently,
English proverbs that reflect graduonymic relations among their components are used in oral speech
actively because of their obvious, effective, touchable and emotional meanings.
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Abstract: in this article you come across aspublic speakers, one of the first ethical areas we
should be concerned with is information honesty. While there are cases where speakers have
blatantly lied to an audience, it is more common for speakers to prove a point by
exaggerating, omitting facts that weigh against their message, or distorting information. We
believe that speakers build a relationship with their audiences, and that lying, exaggerating,
or distorting information violates this relationship. Ultimately, a speaker will be more
persuasive by using reason and logical arguments supported by facts rather than relying on
emotional appeals designed to manipulate the audience.

Keywords: distorting information, persuasive, omitting, disclose, exaggerating, maintain
credibility.

ITUKA B 1IYBJIMYHbBIX BBICTYIIVIEHUAX
Ymyp3akoBa JI A I Y10MKOHOBA y.r.2 (Pecny0siuka Y30eKHCTaH)

1VMyp3aK06a Junghysa Unxamosna — npenooasamens,
2n yaomorconosa Ymuoa I'ynomdrcon kusu — cmyoenm,
Kagheopa anenutickoeo a3vika u IUMepamypsl, Qaxyibmem uHOCMPAHHBIX S3bIKOE,
Depeanckuil 20Cy0apcmeeHHblll YHUGepCUumen,
2. @epeana, Pecnybnuka Y30exucman

Annomayua: 6 3moiti cmambve bl CMOJKHEmMecb ¢ 00OHOU U3 Nepevix dMmuyeckux obracmet, o
KOMOPbIX Mbl QONICHBL 3A00MUMbCSL KAK NYOIUUHbIE OPAMOPbL - YeCMHOCMb uHpopmayuu. Xoms
bvlgaiom  cayuau, Ko20a Opamopvl SA6HO J2YM  AYOUMOpUU, Yauje 2080psSm O YeM-Mo,
npeysenuueas, Onyckds (pakmol, KOmMopvle GIUsIOm HA UX COOOWeHUe Ul UCKAICAIOm
unpopmayuro. Mol cuumaem, ymo opamopuvl co30ai0m OMHOWEHUS. CO COell ayoumopuei, u ma
JIOJCHASL, NPEYBeNUUUSAIOWAsT WU UCKANCAIOWAsl UHpOpMayUus Hapywiaem 5mu omuowleHus. B
KOHeYHOM cyeme, opamop 0ydem 6o0ree ybeoumeneH, UCNONb3YS APSYMEHMbl U JocudecKue
apeymenmol, noOOepicusaemMvie (Hakmamu, a He NONA2AMbCS HA IMOYUOHAIbHLIE NPULLELL,
HANpagieHHvle Ha MAHURYIUPOSAHUE AYOUMOPUEIL.

Knioueevie  cnosa: uckadxcamv — ungopmayuio,  ybescoams,  YnycKkame, — pPACKPblEANb,
npeyseruuueams, n000epICUBAmMs dosepue.

The study of ethics in human communication is hardly a recent endeavor. One of the earliest
discussions of ethics in communication (and particularly in public speaking) was conducted by the
ancient Greek philosopher Plato in his dialogue Phaedrus. In the centuries since Plato’s time, an
entire subfield within the discipline of human communication has developed to explain and
understand communication ethics.

As public speakers, one of the first ethical areas we should be concerned with is information
honesty. While there are cases where speakers have blatantly lied to an audience, it is more
common for speakers to prove a point by exaggerating, omitting facts that weigh against their
message, or distorting information. We believe that speakers build a relationship with their
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audiences, and that lying, exaggerating, or distorting information violates this relationship.
Ultimately, a speaker will be more persuasive by using reason and logical arguments supported by
facts rather than relying on emotional appeals designed to manipulate the audience [1, c. 154].

It is also important to be honest about where all your information comes from in a speech. As
speakers, examine your information sources and determine whether they are biased or have hidden
agendas. The second part of information honesty is to fully disclose where we obtain the
information in our speeches. As ethical speakers, it is important to always cite your sources of
information within the body of a speech. Whether you conducted an interview or read a newspaper
article, you must tell your listeners where the information came from. We mentioned earlier in this
chapter that using someone else’s words or ideas without giving credit is called plagiarism. The
word “plagiarism” stems from the Latin word plagiaries, or kidnapper [1, c. 157].

Speakers tend to fall into one of three major traps with plagiarism. The first trap is failing to tell
the audience the source of a direct quotation. In the previous paragraph, we used a direct quotation
from the American Psychological Association; if we had not used the quotation marks and clearly
listed where the cited material came from, you, as a reader, wouldn’t have known the source of that
information. To avoid plagiarism, you always need to tell your audience when you are directly
quoting information within a speech [2, c. 176].

The second plagiarism trap public speakers fall into is paraphrasing what someone else said or
wrote without giving credit to the speaker or author. For example, you may have read a book and
learned that there are three types of schoolyard bullying. In the middle of your speech you talk
about those three types of schoolyard bullying. Typically, the only information you do not need to
cite is information that is general knowledge. General knowledge is information that is publicly
available and widely known by a large segment of society.

The third plagiarism trap that speakers fall into is re-citing someone else’s sources within a speech.

Ethical communicators will be receptive to dissent, no matter how strongly they may disagree
with the speaker’s message because they realize that a society that forbids dissent cannot function
democratically [2, c. 178].

Show respect for your audience. Don't insult your audience in any way. Racial slurs and
profanity are obviously unethical, but in addition, don't show disrespect for people's gender,
backgrounds, positions, appearances, or nationalities. Don't put people down because of their lack
of knowledge of a topic; sometimes their lack of information is the very reason you have been
asked to speak. Don't embarrass any member of your audience. Don't play a joke on anyone
without seeking permission first. Even if you do receive permission, playing a joke on an audience
member can backfire because the rest of your group might become fearful they will bear the brunt
of your next joke, causing them to lose trust in you.
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Abstract: the article presents the experience in the studies of the properties of water held by the
teacher and students of primary school age, GBODO "Bryansk regional DDYUT A. Gagarin”.
Participants learned theoretical materials about the properties of water in books and
encyclopedias, as well as conducted practical research on the topic. As a result of the research, the
children found that water has many useful, even "unusual” properties, and is the essential human
matter in all areas of his life. In conclusion of their research, the students raised very important
questions about the conservation of water reserves of our planet, about the need to protect the
environment. Research work on the study of water and its properties is of great importance to
instilling in children a love of nature, interest in ecology and other Sciences.
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HNCCIIEJOBATEJIBCKASA AEATEJBHOCTDb C OBYYAIOLIIUMUCHA
JOKOJBHOI'O U MUTAJJIHETO HIKOJBHOI'O BO3PACTA B
JETCKHUX OFBbEJVUHEHMAX YUYPEXJAEHUI JOIOJIHUTEJBHOI'O
OBPA30OBAHUS (U3 OIIBITA PABOTHI).
HCCJIEJOBATEJIBCKASI PABOTA «BOJIA U EE CBOMCTBA»
Myxuna JLL.A. (Poccuiickas ®enepanusi)

Myxuna Jlroomuna Anexceesna — nedazoe OONOIHUMENTLHO20 00PA3068aHUS,
Tocyoapcmeennoe 6100scemnoe yupexcoenue 0ONOIHUMENbHO20 00PA306aHUS
«bpsanckuii obracmuoii /leopey demckozo u wHouteckoeo meopuecmea um. 10.A. F'acapunay, e. Bpsnck

Annomayun: 8 cmamve npedCmagieH Onvim pabomvl NO UCCIEO0BAHUSIM CBOUCME 600bl,
NPOBeOEHHBIM Nedaz02oM U 00yHarWuUMUca Maaouezo wkoavrho2o éospacma I'BY]O «Bpsnckui
oonacmuou JJJIFOT umenu FO.A. I'acapunay. Obyyaiowuecs uzyuuiy meopemuyeckue mamepuaisl
0 c8olicmeax 800bl 8 KHU2AX U IHYUKAONEOUAX, d MAKHCe NPOoGey npaKxmuieckue uccie008aHus no
dannou meme. B pezyromame uccnedoganuti 0emu YCMaHOBUIU, YO 800a 001a0aem MHOSUMU
Noae3HbIMU, 0adice «HeO0ObIKHOBEHHbIMUY CBOUCMBAMU U ABIAEMCA CAMbIM HEODX0OUMBIM Uel08eK)
sewecmeom 80 gcex cghepax e2o dcusHu. B 3axmouenue ceoeil ucciredosamenbckoll pabomul
obyuarowuecss NOOHUMAIOM OYEHb BAJICHbIE GONPOCHI O COXPAHEHUU BOOHBIX 3ANACO8 Haulell
niaHemsl, 0 HEOOXOOUMOCMU 3auumsl OKpyJcarowel cpedvl. Hccredosamenvckas paboma no
UBYUEHUIO 800bL U €€ CBOUCME umMeem O0Ibuloe 3HAYeHUe O NPUBUMUL Oemam 108U K npupooe,
UHmMeEpeca K 3K0A02UL U OPYeUM HAYKAM.

Knroueenie cnosa: 6ooa, maaowuil WKOJIbHUK, UCCIE008AHUE, CEOUCMBA, IKOJO2UAL.

Booe bvina oana eonuiebnas enacmo
cmamo COKOM JICU3HU Ha 3eme
Jleonapoo oa Bunuu

W3 xocMoca Hala miaHeTa BBITJIAJUT KaK BpaHIaIOHIHﬁCSI I‘OHy60ﬁ map, mMoToOMy 4TO 60J'H>Hly}0
e€ yacTb 3aHUMAIOT MOpsI U OKCaHbI. Bo,ua, aTMocq)epa " pacCTosiHUC OT COJ'IHIIa cacjajin Halry
IJIaHETY YHUKAJIbHBIM KOCMHUYCCKUM 06L€KTOM, rae CymeCTBYCT KU3Hb.
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B 0OBIUHON KH3HU MBI PEIIKO 3aJYMBIBAEMCS O CYIISCTBCHHOW POJIA BOABL. A MEXAy TeM
HUYTO JKMBOE HE MOJXET IOSBUTHCS, Pa3BHBAThCSA U CYIICCTBOBaTH Oc3 BOIbl. Boma urpaer
CaMylo TJIaBHYIO pOJib B CYIIECTBOBAaHMU BCETO XKMBOIO Ha 3emJje, B TOM YHUCIE, U B KU3HU
yenoBeka. Boma ecTh Be3dge — B OpraHu3Me 3Beped M NOTHUL, B MPOAYKTaX MNUTAaHUSA, B
Pa3HOOOpAa3HBIX PACTCHHSX, B MOYBe, B atMochepe. Temo yenoBeka coctout Ha 60% U3 BOIHI.
BeckoHewHO cmpaBeIMBBI BEPCHH O TOM, YTO JKH3HB 3apOJHIIack UMEHHO B BOJHOI cpene.
Bona — »To cama Ku3Hb!

Otkyna Oepércs Boma m w3 dero oHa coctouT? Kakumu HEOOBIKHOBEHHBIMH CBOWCTBAMH
obmamaer? Hackompko BakHa Uit denoBeka? Kak ¥ UIT 9ero 4elnoBEeK MOXKET HCIIONB30BATh
CBOMCTBA BOJIBI B CBOEH €KEIHEBHOMN EATEIHLHOCTH?

OTBETHI Ha 3TH BOIPOCHI IETH MOTYT IOJIYYUTh B pe3ylbTaTe COOCTBEHHBIX MCCIICIOBAHUI MO
pykoBoncTBOM  menmarora. CaMOCTOSATENBHBIC  HWCCICIOBAHWS, HAONIONCHHS, OMNBITHI U
SKCIIEPUMEHTHI JIeTeld C BOJOW CIIOCOOCTBYIOT CO3HATENFHOMY M IPOYHOMY YCBOEHHIO OCHOB
HAyYHBIX 3HAHUH, BBIPA0OTKE IMPAKTHUCCKUX HABBIKOB, a TAKXKE 3aKIaIbIBAIOT TMPOYHBINA
(YHIAMEHT HAy4YHOTO M 93KOJOTMYECKOTO MHPOBO33peHMs. OpraHu3alus HCCICI0BaTEIbCKOM
PaboTHI OOYUAIOIIMXCS CITOCOOCTBYET PEIICHUIO TAKUX YUCOHO-BOCITUTATEIBHBIX 3a/1a4, KaK:

® CO3HATENIbHOE U MIPOYHOE YCBOCHHE OCHOB IKOJIOT0-0MOIOTHYECKHUX HAYK;

® KOHKPETHOE BOCIIPUATHE NPUHIMIIA SIUHCTBA OpPTaHU3Ma C OKpYXKaroIled cpemoil myTém
HaOJIOICHUI B IPUPOJIE, TOCTAHOBKH Pa3IITIHBIX OTHITOB M SKCIICPUMEHTOB;

® IIPUBUTHE TPAKTHYECKUX YMEHUI U HABBIKOB,

® BOCTIUTAHHE Y OOYUYAOIINKCS aKTUBHOCTH B paboOTe, YyBCTBA KOJUICKTHBU3MA U OTBETCTBEHHOCTH
3a MOPYYCHHOE JeJI0, HACTOHYMBOCTH M YIIOPCTBA B IOCTHKCHHUH TTOCTABIICHHOH IICTIH,

® BOCIIUTaHUE y 00YYAIOIINXCS UyBCTBA OTBETCTBEHHOCTH 32 COXPaHEHUE OKPYIKAIOIIEH cpebl.

VYyactHuku uccnenoBanus Ine6 Myxun u Exatepuna IllupseBa BcecTOpOHHE H3y4YMIN
MIPUPOJIHBIE CBOMCTBA BOJBL. [Ipexkie yeM MPUCTYNHUTh K MPAKTUYECKUM HCCIEIOBAaHUAM, HYXHO
H3Y4UTh TEOpPETHYECKHE BONPOCHI O BOjAE, ©€ CcOoCTaBe M CBOMCTBaX, COCTaBUTh IUIaH
HCCIIeIOBATEIbCKONW pPabOThl, MOArOTOBUTH HeoOXoaumoe o0OpyaoBaHWE W HMHBeHTapb. lLlenb
paboThl - IOCTAHOBKA OTBITOB M SKCIIEPUMEHTOB C BOJOH JJIsl M3yUeHUsl €€ TMPUPOTHBIX CBOMCTB.
l'umoreza - mpHUpOAHOE BEIIECTBO Bona oO0NagaeT HEOOBIKHOBCHHBIMH, WHTEPECHBIMH, IaXe
«BOJIIECOHBIMID) CBOMCTBAMH U SIBJIACTCS OOJBIION TOMOIIHUIICH B )KU3HU JIFOICH.

ObopynoBanne, He0OXOAUMOE IJIS TMPOBEICHUS UCCICIOBAHUN: CTON;, 2 CTyJa; KIe€HKa IS
CTOJa; MAKPOCKOT, Tpa)iH C YUCTOH BOIOH; IUIACTHKOBBIC CTAKAaHUYMKH; CBEXKHE KypUHBIC SiIa;
JIOTOK Il 3aMOPO3KM BOABI (U1 JIbIa); 2 METAJUIMYEeCKHe JIOXKKH;, ()IaKOH C KPUCTAJUIAMHU
MapTaHIOBKHU; COJIb; 2 €JIOBBIX KHUBBIX BETKU; MPOBOJIOKA; 2 KOMHATHBIX I[BETKA B TOPIIKAX; MBLIO;
2 YHCTHIX NOJIOTEHIA; OyMaxkHble cajdeTku; 4yucTas Tpsnka Juisi yOOpkH croia; (oToanmapar;
KOMITBIOTEP; PYYKHU U KapaHjamm, Oymara Jjis 3amuceil; MapKep; HOXKHHUIIBI; 2 TUHeHku; | crakan-
HEeMpoJuBaiika IJsl BOJBI, 2 KHCTOYKH; PA3HOIBETHAs Tyailb; 2 CTeKIsHHBbIE Oanku mo 0,5 i 4
CTEKJISTHHBIX 3aBUHYMBarouiuxcs Oanku mo 0,5 i, 4 METaTM4eCKMX BHHTOBBIX KPBIIKH; 1
crexnsiHHas OaHka Ha 3 11, 1| MeTaJulMueckas KpbIKa IS OaHKH; CKOTY; CHeIHalbHas OJeXK]a
(xaJyaTel ¥ TOJIOBHBIE YOOPHI).

B wuccnenoBarenbckoil paboTe METH HPUMCHSITA METOABI HAaONIONEHHS M IKCIIEPHMEHTA.
OOy4atonyiecss TPOBOAMIN SKCIEPUMEHTHI C BOJOW, HAONIOMAM 3a pe3yIbTaTaMH, JeNald
BBIBOJIBI M (DOPMYIIHPOBAIH Pe3yabTaThl. s (MKcammu mporecca UCCIeIOBaHUN UCTIONB30BAIH
(oTOCHEMKY, UYTO TO3BOJISIET (DUKCHUPOBATH 3PHUTEIBHO W JOKYMEHTAIBHO PE3yJbTAThI
HCCIIeJOBAaHMH, a TAKXKE BBITIOJIHUTD IPE3EHTANNIO HCCIIEI0BATENLCKOM padoThI [1, c. 56].

[Ipu M3ydeHUN TEOPETUIECKHX MaTEpPUAIOB BBIICHIIIM, YTO OOJbINas 9acTh 3eMIIM TOKphITA
BOJION, KOTOpasi sSIBIISIETCS CPeloil OOWMTaHUS AJIT MHOTHX PBIO M KUBOTHBIX. MOpPCKHE M PEUHBIC
obuTaTenu IBIIAT Yepe3 xabphl, ycBauBas KUCIOPOJ, PAacTBOPEHHBIN B Bojae. Kaxmas monekyia
BOJIBI COCTOHT M3 2 aTOMOB BOJOpoJia M 1 aroma Kuciopoma. Xumudeckas Gopmyna Boasl H20.
Boja MOXeT HaXOUTHCS B TPEX COCTOSIHUAX: KUKOM, TBEPIAOM U Ta3000pa3HOM.

1. MccienoBanue TPEX cOCTOSTHUI BOIbI — JKHAKOT0, TBEPAOT0 M ra3000pa3Horo:

a) uccJieJ0BaHue BOAbI B KUKOM COCTOSIHMU
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s 3TOrO WCCNEAOBaHUS HAM TOHAJIOOWINCh: MHKPOCKOI, KYBIIMH C YHUCTOW BOJOH, 2
IUTACTUKOBBIX CTakaH4MKa. UTO JienaeM: KamaeM Ha CTEKJIBIIIKO KAaIlelbKy BOJBI U PacCMaTPUBACM
oJi MUKpOCKoTioM. UTo HaOnrofiaeM: B KamleiabKe BUIHBI MaJCHbKUE MOJICKYJIBI BOABL. UTO Jenaem:
HAJIUBaeM BOJY B CTaKaHYUKH, PpoOyeM €€ Ha BKYC, HIOXaeM U ompeersieM 3amax. YTo Habmoaaem:
BOJIa OECIPEMATCTBEHHO HAJIMBACTCS B CTAKAHYMKH, OHA JKUIKAs, HC MMEET I[BETa U 3amaxa. BeIBOJ:
BOJIa — ATO KHUIKOE OeCcIBETHOE BEIIECTBO, HE MMeEIOIIee BKyca u 3amaxa (puc. 1, 2).

Puc. ], 2. Uccneoosanue xcuoko2o cocmosiHusi 600bl ¢ NOMOWbIO MUKPOCKONA U 6 CMAKAHYUKAX HA 6KYC,
3anax u yeem

0) ucciie0BaHMe BOAbI B TBEPIOM COCTOSTHUHU

Jlist 9TOrO MCClIeIOBaHUsT HAM IOHANOOMIIMCh: KYBHIMH C YHCTOM BOMOW, 2 ITACTHKOBBIX
CTaKaHYMKa, IACTMAcCcoBasi EMKOCTh /IS MPUTOTOBJIICHUS JIbJa B XOJOAWIBHHKE. UTO smenaem:
HaJMBAaEM BOMy B CTAKAHYUKH, 3aT€M B EMKOCTb /I MPUrOTOBIEHHS NbAa. EMKOCTH ¢ BOJOi
CTaBUM B MOPO3WJIKY Ha HOYb. Ha crenyromuil JeHb JO0CTaéM EMKOCTh M3 XOJNOMMIbHUKA. YTO
HaOII01aeM: BOJa, KOTOpas B JKHJIKOM COCTOSHHWHM ObliIa HAJINTA B IUIACTMAcCOBYIO EMKOCTh, Ha
«MOpo3e» TpeBpaTuiack B JEN. BRIBOJ: BOJa, HAXOMAACAd B XKHUIKOM COCTOSIHHUH, C ITOMOIIBIO
npoiiecca 3aMopo3KH npuodperaet TBEpR0e cocrosinue (Puc. 3).

Puc. 3. Hecneoosanue meépooeo cocmosnust 600bl u3 EMKocmu 0Jisi 3aMOPO3KU 1b0d

B) HccJIeIOBaHHE BOIbI B TBEP/IOM COCTOSIHMY B BH/Ie CHEra M Jbaa

OTO WccnenoBaHNe MPOBOAMIM B 3MMHee BpeMs Ha ynuie. YTo jemaeM: umeM B cyrpodax
KyCOUKM CHEra W JbJa BJIOJb JEIIHOW Tropku. Yro HabmroaeM: CyrpoObl COCTOST H3
CIPECCOBAHHOTO CHera, a JIeAsHas ropKa M30 JibJa. BBIBOJ: Boza, majaromas ¢ Heba B KadecTBe
CHEXHMHOK, Ha 3eMJIe NPEBpAIIAEeTCsl MO BO3JCHCTBHEM TeIUIa B CIIPECCOBAHHBIA CHEr, a IIpU
OTpeIeIeHHBIX YCIOBHsX B & (puc. 4).
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ABOPEL OETC

Puc. 4. Hccnedosarnue cneea us cyepoba

I') HccieJ0BAHME BOABI B ra3000pa3HOM COCTOSIHUM

Jns 3TOTO MCCNeOBaHU HAM TIOHAIOOWIIHCE: AIIEKTPUICCKI YaiftHuK. UTo JIenaeM: HaIMBaeM
YHCTYI0 BOJY B OJCKTPHUCCKUH YaHHWK M JOBOJAMM [0 KHUIICHHWS, 3aTeM YalHWK CTaBUM Ha
XOJIOMHBIA MOMOKOHHMK. UYTOo HaOmromaeM: 3akumeBmias Bojga oOpasyeT oOyaka mapa,
BBIPBIBAIOIIMECS M3 «HOCHKA» YaiHHWKA, B COINPUKOCHOBEHHWU C XOJOJHBIM CTEKJIOM OKHa TMap
ocenaer Ha crekie [2, c¢. 11]. BelBoj: Bonma, HaxoAsImascs B COCTOSIHUM KUIIGHUS MpUoOpeTaeT
ra3o00pa3Hoe COCTOsTHHE, MPEeBpaIiacTcs B map (puc. 5).

Puc. 5. Habnrooenue ocedanus 6005H020 NApa Ha OKOHHOM CMeKe

1) MccJIel0BaHNe ra3000pa3HOro COCTOSIHUS BOABI

Jlyist 9TOrO0 MCCNeNOBaHUsT HAM ITOHAJOOMIIMCh: DJIEKTPUYECKUil YalHUK, 3-X-TUTpoBas OaHKa,
MeTaJuIMyecKasl KpBIIIKa, IUIacTMaccoBas EMKOCTh C KyCOYKaMH Jbia. UTo jieslaeM: HaiuBaeMm
YHCTYIO BOAY B AJIEKTPHUECKUN YaHHUK M JOBOIMM JI0 KAIICHNUS. 3aTeM HaJMBaeM IOpSIyIO BOAY B 3-
X-JIUTPOBYIO OaHKY, HAKpbIBAEM €€ KPBIIIKOW. VI3BIeKaeM KyCOUKH JibJja U3 MJIaCTMACCOBOM EMKOCTH
U KIaa€M MX Ha METaJUIMYECKyl0 KpBIIKY Oanku. Uro HabmromaeM: ropsiyas Boja oOpasyer oOnaka
napa, OT CONPUKOCHOBEHHS C XOJIOAHOM KPBIIIKOM OaHKH Map OCeaeT Ha KPbIIIKEe H3HYTPH OAHKH, a
3aTeM KalaeT B TOpS4yl0 BOJAY Kak J0KAb. BBIBOJA: BOJA, HAXOJMIAsACS B COCTOSIHUM KHIIEHMS,
nproOpeTaeT razoo00pa3Hoe COCTOSIHUE, MPEBPAIIACTCsl B Tap, @ OT CONPUKOCHOBEHMS C XOJOJHOM
METaJUIMYECKOH KpBIIMIKOW TPEBPAIIAEeTCsl B KUAKOCTh. Tak NMPOMCXOJUT IIpoliecc 00pa3oBaHUS
00J1aKOB U BBITIAICHUE JIOXK/IS B )KUBOM mpupoje (puc. 6) [3, c. 18].
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Puc. 6. Habniooenue 603nuKHo8eHus napa («obnaxay) euympu 6aunku, nadenue Kaneiex 600bl C KPblKU
(3pghexm «doxncoura»)

2. UccaenoBanne CBOICTB COJIEHOM M NMpecHOil BOAbLI Ha NMpHUMepe TeJa, OrPy:KEHHOTO B
EMKOCTBh ¢ BOJOIi:

a) uccJieJJ0BaHue ¢ MpecHO U ¢j1a00coJIEHOI BO10I

Jlyist 3TOrO HMCCIeIOBaHUs HaM MMOHAIO0MINCH: KYBIIMH C YACTOW BOAOM, 2 CTEKISSHHBIX OaHKH
o 0,5 1, ceIpble KypUHbIE si1a, MUIIEBAs COJb, CTOJIOBas JIOXKKA. YTO JeaeM: HAJIMBAEM YUCTYIO
BOJY B cTeKISTHHBIC OaHKH 110 0,5 1. 3aTeM HachIIaeM JIOKKOW B OJHY M3 0AHOK 2 CTOJIOBBIX JIOKKH
COIHM, YTOOBI MONYYUTH claboconéHyo BoAy. B omHo#l OaHke — mpecHas Boxa, BO BTOPOH —
cmaboconénas. 3aTeM aKKypaTHO KIaaéM 1o 1 KypHHOMY CBIpOMY AHIly B Kaxmyro O0aHky. Yro
HaOJromaeM: KypHHBIE siflla B 00enX OaHKaX «IIOTOHYJIH», OIMYCTHJINCH Ha THO OaHKHA. BEBIBOI:
mpecHast v c1abocosIEHas BOJIa HE YCPKUBAIOT HA MOBEPXHOCTU BOJIBI IIPEAMETHI (TEna).

0) uccie10BaHue ¢ NPEeCHOH U CHIIbHOCOJIEHOI BOOI

Jlyist 3TOrO HMCCIeI0OBaHUs HaM MMOHAIO0MINChH: KYBIIUH C YACTOW BOMOM, 2 CTEKISSHHBIX OaHKH
o 0,5 11, chIpble KypHHBIE sIHIA, MHUIIEBasi COJb, CTOJIOBAs JIOXKKa. UTO JleiaeM: HAJIMBAEM YHCTYIO
BOJly B CTEKJIsIHHbIE OaHku 1o 0,5 1. 3aTeM HachllaeM JIOKKOW B OJIHY M3 OaHOK 5 CTOJIOBBIX JIOKEK
COJIH, YTOOBI TONYYHUTh COJIEHYIO (MOPCKYIO) Boay. B onHO# OaHke — mpecHast BoAa, B OPYrou —
CHIIbHOCOJIEHAS. 3aTeM aKKypaTHO KIaaéM 1o | KypHHOMY CBIpOMY SHIy B Kaxayio OaHky. Yro
HaOII01aeM: KypHHOE SIHI0 B OaHKE ¢ MPECHOM BOJION «IIOTOHYJIOY, OIyCTHIJIOCH HA JHO OaHKH, a B
OaHKe ¢ CHIIBHOCOJIEHON (MODPCKOW) BOJOHM SHIO «IIJIaBaeT», HAXOAWUTCS Ha TIOBEPXHOCTH BOJBIL.
BeiBoai: npecHas Boja He yIEepKHMBAeT Ha CBOEH IMOBEPXHOCTH IPEIMETHI (Tena), CHILHOCOIEHAS
BOJIa yAepkuBaeT. BoT moyeMy B BojoéMax C MpecHOi BO#OH — pedkax, 03épax, MpyAax 4eJIoBeKy
TPYJHO IJIaBaTh, a B MOPE ¢ CONEHOM BOJIOI IIIaBaTh JIerko (puc. 7).

Puc. 7. Hzyuenue ceoticmea npecHoii u conénoii 600bl
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3. UccienoBanne cBOiiCTBA BOABI KAK PACTBOPHUTE/ISA CYXHX BellleCTB:

a) HccleJ0OBaHKe ¢ KPHCTAUIAMH KAJIMs MepMaHraHaTa (MapraHnoBKH)

Jlyist 9TOTrO MCCNeI0BaHus HaM NOHAJOOMINCh: KyBIIMH C YHCTOM BOJIOH, 1 crexiisiHHAas OaHKa
0,5 71, ¢uakoH Cc KpHUCTaNIaMH Kanus IepMaHraHata (MapraHioBKH), Joxka. YTo jemaem:
HaJMBaeM YHCTYIO BOJY B CTEKIIsfHHYI Oanky 0,5 1. 3aTeM aKkKypaTHO HachbllaeM H3 (h1akoHa
KPHUCTAJUTUKH KaJIns IEpMaHraHata (MapraHIOBKH) B OaHKY M OCTOPOXKHO JIOKKOW pa3MEIINBAEM.
Uro nabmoaeM: BHa4Yalle BOJA OKPAIIMBAETCS B CBETIO-PO3OBHIM IIBET, 3aTeM SIPKO-CHPEHEBBIH,
MI03KE CTAHOBHUTCSA TEMHO-(HOJIETOBOTO 11BE€Ta. BEIBOA: BoJa mpu OoJee AITUTEIFHOM PaCTBOPEHUH
B HEll CyXHUX BEILIECTB, aKTHBHEE MPOSIBIISICT CBOM PACTBOPSIIOIIKE CBOMCTBA (pHC. 8).

Puc. 8. Hccnedosanue ceoticme 800bl ¢ HOMOWbIO KPUCMALO8 KANUSL NEPMAHSAHAMA (MAP2AHYOBKU)

0) ucciel0BaHMe ¢ IBETHOM Iyalibio

Jnst 9TOTO HCCIENOBaHMS HAM MOHAIOOWINCH: KYBIIMH C YHCTOW BOJOH, 4 BHHTOBBIC
cTeKIsiHHBIe OaHku 1o 0,5 51, 4 3aBHHYMBAIOIMECS METAUIMYECKUE KPBIMIKH, 2 KUCTOYKH IS
pucoBaHusl, Tyais. YTo JenaeM: Tyalllblo ¢ HOMOIIbI0 KUCTOYEK PAacKpallnBaeM METAIHYCCKHE
KPBILIKA W3HYTPH B SpKHE IIBETa, AaéM UM BBICOXHYTh. HallMBaeM YHCTYIO BOJIY B CTCKJISIHHBIC
0aHKH TaK, 4TOOBI BOJIA HE Kacalach MOBEPXHOCTH KPBILIEK, TYrO 3aBUHYMBACM KPBIIIKU HA GaHKH.
3atem akkypaTHO OepéM B pyku | OaHKy W BCTpsIXMBaeM B HEW BOIY Tak, yToOBI ryamib C
MOBEPXHOCTH KPBIIIKKA pacTBOpWiach B Boje. UTo HabirojaeM: BHa4aje BOJia OKPAIIMBAETCS B
CBETJIbI IIBET, 3aTe€M CTAHOBUTCS SPKOTO, HACHIIIEHHOrO I(BeTa. BbIBOjA: Bojma mnpu Ooliee
JJINTCJIBHOM pPaCTBOPECHUN B Hel CyXUX BEIIECTB, AKTHBHCC IMPOABIACT CBOU PACTBOPAIOMINC
cBoiictea (puc. 9, 10).

@omo 9, 10. Hccnedosanue coticme 600bl ¢ NOMOWBIO YEEMHOU yauuu
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4. UcciienoBanne CcBOICTBAa BOABI KAaK HAKOMHTEId HWHPOPMANMA W NPOBOTHHKA
JHePreTHKH (Mccaef0BaHHE ¢ KOMHATHBIMH I[BETAMH):

Jlist 9TOrO MCClIeIoBaHUsT HaM MOHAJOOMJIMCh: KYBIIMH C YHCTOH BOJMOW, 2 ITACTHKOBBIX
MIPOMapKHPOBAHHBIX CTAKaHYMKA, 2 KOMHATHBIX PAacTeHUS B IPOMapKUPOBAaHHBIX ropmkax. Yro
leflaeM: HajduBaeM BOJAY B 2 TNPOMapKUpPOBaHHBIX CTakaHYMKa, 3aTeM COoOIaeM BOJE B
crakaHyuke Ne 1 «I1omoKUTeIbHYI0» HH)OPMAIIHIO, TOBOPUM €ii: «THl XOpOIIHiA, TH BETENIH, MBI
TeOsT TonMBaeM, IOOMM, TBHI OBICTpO pacTémb». Bome B crakaHumke No 2 cooOmaem
«OTpUIATEbHYIO» HH(OpMAIio, TOBOpHM eif: «Tvl He pacTémib, THl HE IBETEIIb, THI MAJICHBKUH,
IUIOXO#». 3aTeM IOJIMBAEM ILIBETHI 3TOM BOJOI: 1BETOK Ne 1 — Bomoi m3 crakanumka Ne 1, mBeTOK
Ne 2 — m3 crakanumka Ne 2. [lonmmBaem Tak | pas B Hememro, a 1 pa3 B MecsIl H3MepsieM JIIHHY
JMCTHEB IIBETOB W 3alMCHIBAEM AAHHBIE B MPOTOKOJIBI HaOmoaeHusa. UTo HabmomaeM: IBETOK B
ropuike Ne 1 pactér OBICTPO, JMCTHS SIPKO-3€NEHBIE, a LBETOK B ropiuke Ne 2 pacTér CIMIIKOM
MmemieHHo [5, ¢. 13]. BelBoa: Boja XOpOIIO HAKAIUTMBAaeT HH()OPMAIHUIO, a TAaKXKE SBIACTCS
XOpOLIMM  TIPOBOJHUKOM SHEPreTHKH, TaK KaKk L[BETOK, MOJHUBAEMBIH «IIOJIOKHTEIHHO
3apsDKEHHON» BOMOWM  pacTéT OBICTPO, CHIIBHBIA. A  IBETOK, TIOJIMBaCMbI «HETAaTHBHO,
OTpPHIIATENBHO 3apsHKEHHON» BOION pacTET MeUteHHO, crnabsrit (puc. 11, 12, 13).

Puc. 11, 12. Heenedosanue ceoticme 600bl KAK HAKONUMESL UHDOPMAYUL U RPOGOOHUKA IHEP2eMUKU

oy

Puc. 13. Pe3ynomam uccnedosanus - usmeperue 6biComsl JUCMbes KOMHAMHBIX pacmeHull

5. UccnenoBanue BbIpAlIMBAHUS KPUCTAJIOB € IOMOLIbIO COJIEHON BOJBI:

Jly1st 3TOrO HMCCIeI0BaHUs HaM MTOHAIO0MIINCE: KYBIIMH C YACTOW BOIOM, 2 CTEKISSHHBIX OaHKH
no 1 5, mumesast coiib, CTOJNOBas JOXKa, MPOBOJIOKA, 2 €IOBBIX CBEXKUX BETKH. UTO Jenaem:
HaJIMBaeM YHCTYIO BOJy B CTEKJSIHHBIC OaHKW 1o | J1. 3areM HachlllaeM JIOKKOH B OaHKH COJH
CTOJBKO, YTOOBI MONXYYHIICS «KPYTOi» CONEHBIH pacTBOp. B GaHKM MO OTAETBHOCTH aKKypaTHO
KJ1agEM €JIOBYIO BETKY M MpoBOJIOKY. OcTaBiisieM BETKY M MPOBOJIOKY B COJIEHOM PacTBOPE Ha HOYb.
Ha crnenyrommii 1eHs 1ocTaéM BETKY M MPOBOJIOKY M3 PacTBOpa ¥ BHICymIMBaeM. UTo Habiromaem:
Ha TIPOBOJIOKE BHJICH €1Ba 3aMETHBIA HaJET CONM, a Ha BETKE OOpa30oBaliCsi XOPOIIO 3aMETHBIH
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constHoii  Hanér. IloBTopsieM wMcciieoBaHWE TakuMM 0Opa3oM: IIPOBOJIOKY M BETOYKY &NKH
IoMeIaeM MoNnepéK TopiblliKa OaHKH TakK, YTOObI MCHApSIOIIMECS BMECTE C BOJOH KpHCTAUIBI
COJM, MOINIM OcelaTh Ha ImpenMmerax (BeTouke M mpoBosioke). OcraBiseM Ha HO4Yb. Yro
HaOItoJlaeM: Ha BETOYKE M Ha IPOBOJIOKE 0Opa30BalMCh XOPOIIO 3aMETHbIE KPUCTALIBI COJH.
BbIBoi: MBI yCTaHOBWIM, YTO COJIEHAsh BOAA NPH MCHAPEHUM OOpa3oBHIBAET Ha IMOBEPXHOCTH
MPUKACAOIINXCS TIPEIMETOB KPUCTAILTBI MOPCKOI coitut (prc. 14).

Puc. 14. Buipawusanue Kpucmanios coiu Ha npogoaoKe U elo8oll 6emouke

BeiBoabl: B pesynpTaTe HCCIEIOBAaHUI OOyYaromIuecs YCTaHOBWIIM, YTO Bonxa oOxamaer
MHOTHMH TIOJIC3HBIMH, JHaXKe «HEOOBIKHOBEHHBIMH» CBOMCTBAMH, U SBIACTCS CaMBIM
HEOOXOIUMBIM HYeJIOBEKY BEIIECTBOM BO BcexX cdepax ero ku3HH. [MmoTe3a o TOM, YTO TakKoe
MPUPOJHOE BEMIECTBO KaK BoAa oOONagaeT HEOOBIKHOBCHHBIMH, WHTCPECHBIME, Jaxe
«BOJIIECOHBIMIM) CBOMCTBAMH H SBJSICTCS OOINBIION IIOMOIITHUIICH B KI3HH JTIOJCH, TOATBEPANIACE.
B nporuecce paboTsl pebsiTa IpHOOpENH NPaKTUYECKUEe YMEHHST M HaBBIKH MO M3YYEHHIO SIBICHUN
MPUPOIBI, YYWINCh MPOBOJUTH HCCIIEAOBAHMS, CTABUTh JIKCIIEPHMEHTHI M BECTH HAONIOICHHS.
PesynbraThl HaOMIOIeHNIT U 9KCIEPUMEHTOB 0opMIITH B BUJie hoTorpaduii, MMCbMEHHOI paboThI,
JJIEKTPOHHOM Mpe3eHTallMd M YCTHOTO COOOIIEHHS, C KOTOPHIM BBICTYNWJIM Ha Hay4HO-
npakTudeckoil koHdepeHuun bpsHckoro obnactaoro JJIOT umenn 10. A. Tarapuna u Ha
00JIacTHOW Hay4YHO-TIPaKTUUECKON KoH(pepeHuun «Jlaboparopus OTKpBITHIl» HaydyHBIX OOILECTB
oOygarommuxcst B HoMuHanuu «EctecTBeHHOHay4HAs ceKiun «FOHBIE HCCIIeI0BATEN.

3akiatouenue. 5 sHBaps 2016 r. npesuneHt Poccun Bnaaumup Brnagumuposuu Ilytun
noanucan Ykaz «O mposeaenuun B 2017 roxgy B Poccuiickoit ®enepaunu ['ona skonorum». B
IETCKUX 00BennHeHHAX bpsHckoro obmacTHOro JlBOpma IETCKOTO M FOHOIIECKOTO TBOPYECTBA
nmern FO.A. TarapuHa OOJNbIIOE BHUMAHHWE YACTACTCS OKOJOTHH — OTHOIICHHUIO JIONEH K
oKpyxaromieit cpene. M 3To npaBuiibHO 1 HeoOxoaumMo! Beab 4enoBek — 9T0 0OueHb MajeHbKasi, HO
Takas BajkHasi COCTABIISIONIAs YaCTh OOJIBIION DKOJIOTMUECKON CUCTEMBI 110X Ha3BanueM 3emisa! Ot
MOBEJICHUS COBPEMEHHBIX JIOJeH MHOTO€ 3aBHCHUT B CyAp0e Bcel Hamiedl IUTaHeTHl, BeOb B
pe3ybTaTe JKU3HEACATEIHHOCTH JIIOACH MPOUCXOINT CHIIFHOE 3aTrPsI3HEHNE TIPUPOJIBL.

Kaxxp1ii 4yenmoBek Ha HaIIEeH MJIaHETe MOXKET CAENaTh YTO-TO XOPOIIee s MPUPOIbI, Oepedn eé
u oxpasaTh. HanprumMep, He pa30OpacsiBaTh Mycop Ha YIHIlE, a IPUYIHTh cebs OpocaTh €ro CTporo B
MycopHHUITy. He ocTaBiIsITh BKIIFOYEHHBIM KpPaH C BOJIOM, @ XOPOIIIO €ro 3aKphIBaTh, cOeperas TAKUM
00pazoM YHCTYIO BOAY, 3amachl KOTOPOH Ha IUIaHEeTe CTaHOBATCS Bc€ MeHble. [IpupoHble 3amackl
npecHoi Boapl B Poccum emé mocraroyHo Oonbline, HO MX HY)XXHO Oepedb, Beb B HEKOTOPBIX
CTpaHaX MHpa MPECHAs BOJa SIBISCTCS OOJIBIINM JEQHUIIATOM.

UYucrass BoJa WIpaeT OrpoOMHYI0 poib B >ku3HM Jroner! Jloanm ucnonp3ytor e€ B OBITY s
MUTHSI, TPUTOTOBJIICHUS IUINK, YOOPKH, CTUPKH; B MEIWIMHE JUII PACTBOPEHHUS JICKApCTB; B
MIPOMBINIJICHHOCTH I OKPACKH TKaHEH; B CETILCKOM XO3SICTBE I POCTa )KUBOTHBIX M PACTEHUI
1 BO MHOTHX JIPYTHX chepax KU3HU.

HccrenoBaTensckas paboTa 1Mo M3YYCHHIO BOIBI U €€ CBOHCTB MMEET OONBIIOe 3HAUYCHHUE IS
MIPUBHTHS ETSIM MPAKTUIECKUX YMEHHUN M HABBIKOB, JJIS1 pa3BUTHS HHTEpeca K SKOJOTHH U IPYTHM
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HaykaM. [IpakTudeckue 3aHsITHS, HAONIOJICHHS, DKCICPUMCHTHI W HUCCICIOBAHUS COJCHCTBYIOT
Oosiee TIIyOOKOMY M TMPOYHOMY YCBOCHHUIO OCHOB JKOJOTHMYCCKHX 3HaHWH. [10/UIMHHBIC 3HAHUS
JIETH TPUOOPETAIOT Jy4Ille BCEro MyTEM JIMYHBIX HAONIOJCHHUH, TaK KaK OHHM JAal0T pPeabHOC
MPEJCTABICHUC O MPEIMETaX W SBJICHUSAX KUBOH mpupoibl. [IpakTndeckas pabota oOydaromuxcs
HE TOJIbKO 3aKpeIuisgeT TeOpeTHUECKUe 3HaHus, HO U cama SBJIIETCS UCTOYHHUKOM HOBBIX 3HAHHM.
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MULTI-LEVEL TECHNOLOGY MENTOR TRAINING INDUSTRIAL
TRAINING FOR THE DUAL SYSTEM OF VOCATIONAL EDUCATION
Falyakhov I.1. (Russian Federation) Email: Falyakhov333@scientifictext.ru

Falyakhov Irek Ilkhamovich — Postgraduate Student,
DEPARTMENT OF PEDAGOGY,
ELABUGA INSTITUTE OF KAZAN (VOLGA REGION) FEDERAL UNIVERSITY, ELABUGA

Abstract: in terms of the introduction of the dual system of domestic vocational education system,
many businesses began to feel the need for mentors of inservice training. In this article presents a
multi-level technology mentor training industrial training for the dual system of vocational
education, which provides step-by-step achievement levels of in-house training (mentor, tutor,
coach, facilitator) at the expense of mastery of the material of the training modules, the content of
which expands significantly with the level of psycho-pedagogical competence.

Keywords: dual system, mentor training, technology.

MHOI'OYPOBHEBAS TEXHOJIOT'UA NIOAI'OTOBKHA
HACTABHUKOB ITIPOU3BOACTBEHHOI'O OBYUYEHUA JJIs1
NYAJTBHOW CUCTEMbBI TPO®ECCHOHAJBHOI'O OBPA3OBAHUS
danasnxos U.U. (Poccuiickaa Pexepanms)

Danaxoe Upex Unvxamosuu — acnupanm,
Kagpeopa neoazocuxu,
Enabyscckuii uncmumym
Kazanckuii (Ilpusonsicckuii) gpedepanvuviil ynugepcumem, 2. Enabyea

AHHOmalﬂl}l.‘ 6 yCloeusx eyedpenuﬂ Oyaﬂbyoﬁ cucmemvl 6 omedecmeeHHnyro cucmemy

I’lpOd)eCCMOHLUZbHOZO O6pa306(lHM}l MHO2ue npec)npu}zmuﬂ cmanu ucnvlmvledmbs }’lOmp€6HOCWIb 6

HacmasHuxkax np0u3eodcmeeHH020 06ylt€HM}l. B pamkax oanHou cmamovu npedcmaeﬂeHa
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MHO20YPOBHEBAS MEXHONIO2USL NOO20MOBKU HACMAGHUKO8 NPOU3BOOCMEEHHO20 00yueHus Ons
OYAIbHOU cuUcmeMbl NPoGecCUOHANbHO20 00PA308aHUs, KOMOPAs NPedyCMampueaem noulazo6oe
docmudicerue yposHell 6Hympu@GUPMeHHOU Keanugurkayuu (MeHmop, mwiomop, Koyy, gacunumamop) 3a
cuem 0C80eHUs MAMEPUANA YHeOHbIX MOOYIell, COOePIICAHUe KOMOPbIX CYUECIBEHHO PACUUPSIEMCS C
VHEMOM YPOGHSL RCUXONI020-Ne0A20SUYECKOL KOMNEMEHYUU.

Knrouesvie cnosa: oyanvnas cucmema, HACMAGHUK RPOU3BOOCEEHHO20 00YYeHUsl, MEXHOIO2USL.

CormacHo 3amadaM, YCTaHOBICHHBIM B DenmepanbHON IeIEeBOW MporpaMMe pPa3BUTHSA
obpazoBarmst Ha 2016 - 2020 TOABI, NPHOPHUTETOM BBICTYHAET «CO3MaHWE WH(PPACTPYKTYPHL,
obecrieunBarONIeH YCIOBHA IMOATOTOBKH KaJpOB [UII COBPEMEHHON SKOHOMHKN», KOTOpas Obl
TI03BOJIMIIA 00ECTICUHTh TPeOyeMoe PEIHKOM TPyZa KauecTBO MpodecCHOHATFHOT0 oOpa3oBanus [1].

B kayecTBe 0JJHOTO M3 BO3MOXHBIX IyTEH pelIeHHs JaHHOW 3aJa4yy MpeJIaraeTcsl peann3amus
KOMIUIEKCa Mep, HalpaBJICHHBIX Ha COBEPIICHCTBOBAHNE CHCTEMBI CPETHETO MPO(eCcCHOHAIBHOTO
oOpazoBanust nmo 2020 roma, yrBepxkaeHHoro PacmopsokenumeMm IlpaButensctBa Poccuiickoii
®Oenepanun ot 3 Mapra 2015 roga Ne 349-p, KOTOpBIM mpeaycMaTpHUBaeT «IIOCIEA0BaTEIbHOE
BHEJIpEHHE B cpefHee MpoecCHOHaIbHOEe 00pa30BaHUe MPAKTHKO-OPUEHTHPOBAHHON (JIyabHOM)
cucTeMbl 00yueHus» [2].

HyanbpHast cucreMa OOy4EHHS II0 CBOEMY COJEPXKAHHIO O3HA4YaeT MmapajulenbHoe oOydeHHE B
oOpa3oBaTenbHOM oOpraHmszanuu u Ha mpomsBoxacTBe (40%/60%). Ilpu Ttakoil opraHm3anun
ydaeOHoro nporiecca 0co0yro aKTyalbHOCTh IPHOOpETaeT 3a1a4a 00ecredeH st MPOU3BOICTBEHHOTO
o0ydeHust cTakepa KBalW(UIUPOBAHHBIM HACTAaBHUKOM, KOTOPBIH BMECT€ C TPYJOBBIM
KOJUIEKTHBOM OyZIeT BBOJWUTH CTa)kepa B MPOQECCHIO, OKa3bIBaTh €My HOANEPIKKY, OLICHUBATH €TI0
JNOCTHXEHUss W obOecrieynBaTh  NPO(ECCHOHAIBHOE  CTAaHOBJICHHME  CTakepa  Kak
KOHKYPEHTOCTIOCOOHOTO pabOTHHUKA.

HacraBHMKamMu MOTYT W JOJDKHBI OBITh HE TOJBKO Te paOOTHHKH, KOTOPBIE UMEIOT OOJIBION
OIIBIT NEIarOrHYeCcKOil paboThl Ha NPOU3BOJCTBE, HO M T€, KOTOPBIE TOJBKO YTO BBIILIM M3 YHCIA
CTaXXEPOB, TaK KaK MPUHAUICKHOCTh CyOBEKTOB HACTABHUYECKOI NEATeNIbHOCTH (HACTABHUKA W
CTaxkepa) K OJHOMY HH(DOPMAIMOHHOMY TOTOKY obecreunBaet Oosiee 3(()EKTHBHOE OCBOCHHE
npodeccun. B CBS3M C 3THUM aKTyalInM3upyercsl IOIIaroBas CaMOHMICHTH(HKAIMS TOTOBHOCTH
HAYMHAIOMNX HACTABHUKOB K OCYIIECTBIICHHUIO N1€1arOTHUECKOH eI TeIbHOCTH.

Pa3paboranHast HAMH MHOTOYPOBHEBas TEXHOJIOTHS TIOATOTOBKY HACTABHUKOB MPOM3BOJICTBEHHOTO
00ydeHus, BKIIOYAOIlas KOMIUIGKCHYIO IpOrpamMMy, IpeIyCMaTpHBaeT TOIIaroBOe JIOCTIKEHHE
ypoBHe#l BHyTpuGbHUPMEHHOW KBanmupuKauyd (MEHTOp, ThHIOTOP, KoydY, (acunumrarop) [3] 3a cuer
OCBOEHHMSI MaTepHajia yIeOHBIX MOMIYJIEH, Co/iepKaHHe KOTOPBIX CYIIECTBEHHO PACIIMPSETCS C y4eTOM
YPOBHS IICHXOJIOTO-TIEIarOrMIeCcKoi KoMmeTeHuH (Tabmuma 1).

Tabnuya 1. Jlupghepenyuposannviii memamuueckuli niau no020MOEKU HACMABHUKO8 OJi OYAIbHOU CUCTEMbl
0OyueHus

Has3zeanue modyns/memot Mooy Buympugupmennan keanuguxayus nacmasnuka
MOAYJb I. «cCTAHOBJIEHUE U
PA3BUTHUE HHCTUTYTA «MeHmop» «mMblomop» | «Koyu»
HACTABHUYECTBA»
Hcropust pa3BUTHS CHCTEMBI
HacTaBHUYeCTBa. OTE€UECTBEHHBIN U \Y
3apyOEKHBIN OMBIT.
HopMmaTiBHO-ITpaBOBBIE OCHOBBI, LIEJIH,
3a1auu, GYHKIMH HACTABHUYECKOI
JIESITENHOCTH B TyaJIbHOM CHCTEME
00yueHus
KoprnoparuBHas KyJIbTypa HACTaBHUKA \

«ghacunu-
mamopy

MOJ'IO,IIC)KHaSI TIOJIUTUKA HNPEATIPUATHUA.
OpI‘aHI/ISaHI/IH COBCTA HACTaAaBHUKOB

dopmupoBaHe KaJpOBOro pe3eppa
npennpusatys. [locrpoenne TpaekTopuit v
Pa3BUTHS Kapbepbl CTAXKEPOB
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Haszeanue modyns/memut mooynsn | Buympugupmennasn keanuguxayus nacmagHuxka
KOHTPOJIb (1-10 6ax108)

MOAVYJIb II. «TEOPUSA U
METO/IUKA «pacunu-
IPOU3BOICTBEHHOTO «menmop» «mvlomop» | «Koyu» mamop»
OBYYEHMUSI»
Oco0eHHOCTH TeOpHU
MPOU3BOICTBEHHOTO O0YUYCHHUS: v
0COOEHHOCTH, METOABI, (POPMBI,
CpecTBa.
IInanupoBaHue U HOPMHPOBAHHE
y4eOHO-TIPOM3BOJICTBEHHOT'O TPy v
CTa)XepOB B JyalIbHOH CHCTEME
o0y4eHusl.
Meronuka npou3BOCTBEHHOTO v
00y4eHUs B paMKax JIyajbHON CUCTEMBI.
INemarornyeckas TEXHHUKA,
[earornyeckoe MacTepCTBO.
Ilegaroruka cOTpyIHUYECTBA.
MOHHUTOPHHT Ka4eCTBa MOATOTOBKH
CTaXXEPOB B JyaJIbHOM cHCTEME 00yUIeHHs v
B COOTBETCTBUH C KOPIIOPATHBHOM
TIOJTUTHKOM.

Meroanueckas paboTa HACTABHHUKA B
paMKax JiyajabHOI CHCTEMbI O0YUeHUSL.

OcobeHHoCcTH pa3paboTKU NMPOrpaMM B

JlyaJIbHOH cHcTeMe 00y4YeHHs B paMKax \%

KOPIOPaTHBHOM IONUTHKH.
KOHTPO.Ib (1-10 6a10B)

MOAYJIb III. «TEOPUSA K
METO/IAKA BOCIIUTATEJIBHOM | «menmop» | «muvromopy «KOyu» «pacunu-
PABOTbI HACTABHHUKA» mamop»
Crieni¢mka BOCTINTAaTEIILHOM
JIeSITeIbHOCTU HACTaBHUKA B PaMKax
JIyaJIbHOM CHCTEMbI O0YUCeHHUSL.
Bunpl, MeTobI M CpeACTBAa BOCIIUTAHUS v
CTa)KEPOB JIyaIbHON CUCTEMBI OOyUYCHUSI.
®dopMupoBaHNE TOTOBHOCTH CTaXepa K
B3aNMOJEHCTBHUIO B TPYJIOBOM v
KOJUIEKTHBE U €ro OBICTPOil TPpy10BOM
aJanTanum.
[InaHupoBaHue BOCIIUTATEILHON
MOJIOA€KHOMN TTOJUTUKH MPEATPHUATHS:
TIATPHOTHYIECKOE BOCIIUTAHNE, \Y
HPaBCTBEHHOE BOCITUTAHHE; TPYIOBOE U
JCTETHYECKOE BOCITUTAHMHE.
Pa3BuTHe BocIMTaTeNBHOI CpEmbI
MIPEANPHUATHS, CO3AaHIE
OpraHM3alMOHHBIX YCIIOBUM IS v
BHEJIPEHHsI COBPEMEHHBIX MEXaHU3MOB
BOCTIMTAHUSL.

KOHTPO.Ib (1-10 6as10B)
MOJIVYJIb IV. «IICUXO0JI0OT'us1

MPO®ECCUOHAJILHOM «MeHmop» | «mvlomop» «Koyu» «pacunu-
JESITEJILHOCTU» mamop»
OCHOBBI IICUXOJIOTHU
HpO(I)CCCPIOHaHLHOfI JACATCIIBHOCTHU v

npodeccroHa bHast PUTOTHOCTD 1
oT00p.
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Haszeanue modyns/memut mooynsn Buympugupmennasn keanuguxayus nacmagHuxka

OCHOBBI MH)KEHEPHOH TICUXOJIOTUH. \Y

VupasieHne KOMMYHHUKALHAMH B
y4eOHOM KOJUICKTUBE, TPUEMBI
(hOpMHUPOBaHUS IICUXOJIOTHYECKOTO
MHKPOKJIUMATA.
PasBurre npodeccuonanbHoOM
MOTHBAIIMH CTKEPOB NyaJIbHOM
CHCTEMbI 00YUCHUsI: HAIIPABICHHOCTD v
JIMYHOCTH, MOTUBALIUS JOCTHKEHHH,
MOTHBALUsI EPCOHATIA.
IIpoueccsl camoperysinum,
IIPEOJI0JICHHE KPU3UCHBIX COCTOSTHHH B
npo(heCcCHOHANIBHON e TEIbHOCTH,
1pohecCHOHANIbHASL a/IaN TALHS.
KOHTPOJIb (1-10 6an10B)

UTOIOBBI KOHTPO.Ib (10-60 6a1;108)

TeXHOJIOrMYEeCKH 3TO OCYLIECTBIACTCS CIEAYIONIMM 00pa3oM: B paMKax INEpBOrO YPOBHA
«MEHTOP» HAaCTaBHUKY HEO0OXOJMMO OCBOMTH NEPBBIE TEMBI BCEX UETHIPEX MOAYJIEH, B paMKax
BTOPOTO YPOBHS «TBHIOTOpP» - CICAYIONIME II0 MOCIEAOBATEIBHOCTH U T.7. (pucyHok 1). Kaxnprit
MOJyJIb COTIPOBOKZIACTCS. KOHTPOJNBHBIM 3TAallOM C OIEHKOM JIOCTIDKCHHS YPOBHS IICHXOJIOTO-
TIEIArOTHYECKOH KOMIIETEHIIH, BECh KypC Ha Ka)KIOM U3 yPOBHEH 3aKaHUMBAeTCS pa3paOOTKOM MPOEKTa.
B pamkxax MoTHBammM, CIOCOOHOCTEH, BO3MOXHOCTEH, COOCTBEHHBIX U BHYTPH(HPMEHHBIX
MOTpeOHOCTEH HACTAaBHUKHU OyIyT OCBaMBaTh 00pa3oBaTeNbHBIC MOJYIH, K&K CIEAYIOIINHA YPOBEHb
HACTaBHUKA HE MOXKET OBITh IPUCBOEH, TIOKA HE MOJIyYEH TPeIbIIYILHIH.
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Takum oOpazom, ocymiecteisiercss Au((EpEHIMPOBaHHAsT TOATOTOBKA C  BBICTPaMBaHUEM
COOCTBEHHOW TPAacKTOPUM Pa3BUTUS W  HMHIMBHAYaJbHBIMH  O0pa3oBaTeNIbHBIMH — MapIIpyTaMu
HACTaBHUKOB VIS J{yaJIbHOI CHCTEMBI PO(ECcCHOHAIEHOTO 00pa30oBaHMsl.

Cnucox numepamyput / References

1. @enepanpHas 1memeBas MporpaMma pa3BuTHi oOpasoBanms Ha 2016 - 2020 TOmBIL
[DnexTponnsii pecypc]. Pexxum moctyma: http://muHoOpHAYKH.pdh/mokymenTsl/5930/ atin/4787
/FCPRO_na_2016-2020_gody.pdf/ (zata obpamenus: 01.11.2017).

2. KoMmrulekc  Mep,  HampaBlEHHBIX  Ha  COBCPIICHCTBOBAaHME  CHCTEMBI  CPEIHETO
npodeccuoHanpbHOTO 0OpasoBanusa, Ha 2015 - 2020 roxmpl. [DnexTpoHHBIH pecypc]. Pexim
noctyma:  http:/MuHOOpHAYKH. p(/TPOCKTHI/KOMILIEKC-MEP-COBEPIICHCTBOBAHUSA-CIIO/  (Z1aTa
obpamenwns: 01.11.2017).

3. @anaxoe U.U. lusepcudukanus Moaenael oCylecTBICHHS HACTABHUYECTBA: MEHTOP, THIOTOD,
KOyd, (hacHIMTaTOp W WICHTU(QHKAIMS MX TOTOBHOCTH K OCYIIECTBJICHHIO HACTaBHUYECKOU
nesitensHoctd / M. @ansxos // Kazanckuii memarornueckuii xypHam, 2016. Ne 2-1 (115).
C. 45-49.

69


http://минобрнауки.рф/документы/5930/файл/4787/FCPRO_na_2016-2020_gody.pdf
http://минобрнауки.рф/документы/5930/файл/4787/FCPRO_na_2016-2020_gody.pdf
http://минобрнауки.рф/проекты/комплекс-мер-совершенствования-спо

MEDICAL SCIENCES

SOCIOLOGICAL CHARACTERISTICS OF THE CHIEF DOCTORS
OF THE CENTERS OF STATE SANITARY AND EPIDEMIOLOGICAL
SURVEILLANCE (CSSES) OF THE REPUBLIC OF UZBEKISTAN
Saidaliev S.S.!, Mamatkulov B.? (Republic of Uzbekistan)

Email: Saidaliev333@scientifictext.ru

Saidaliev Saidmurod Saidganievich - Doctor Philosopher, Chief state Sanitary Doctor, Vice Ministry of
Health of the Republic of Uzbekistan;
Mamatkulov Bahromjon - Doctor of Sciences, Professor, Director,
SCHOOL OF PUBLIC HEALTH,
TASHKENT MEDICAL ACADEMY,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: the proportion of chief physicians of CSSES were (87,2%) men. The average age of chief
physicians was 52 years. For appointment to the post of the head physician of CSSES special
attention is given to the faculty they graduated from and experience their work and their experience
qualifications. Most of the head physicians of CSSES (90.5%) are satisfied with their profession
and work. Every tenth chief physicians of CSSES are not completely satisfied with their work.
Among the reasons of dissatisfaction of job pointed out: lack of effectiveness of the CSSES, the
underestimation of its activity by governing institutions, insufficient material and technical base of
CSSES and work overload, especially on economic issues. It is advisable to appoint to the post of
chief physician specialist with experience in CSSES at least 5 years. In the training of hygienists
and epidemiologists in the medical institutions need to pay due attention to issues of organization
and management of sanitary-epidemiological service, as well as in postgraduate training of chief
physicians of CSSES, especially district and city (I level). The majority of chief physicians CSSES
(70,5%) had good health, only 29.5% indicated a satisfactory state of health, of which 59.1% had a
chronic diseases. The most common were diseases of the cardiovascular system (55,5%).
Keywords: chief doctors, Center for State Sanitary and Epidemiological Surveillance, sociological
research.

COIIMOJIOTUYECKAS XAPAKTEPUCTHUKA TJIABHBIX BPAUEN
HEHTPOB I'OCYJAPCTBEHHOI'O CAHUTAPHO-
SGIMMUAEMHUOJOTI'NYECKOI'O HAJI3OPA (II'C2H)

PECIIYBJIMKHU Y3BEKUCTAH
Caupanes C.C.', Mamarky.aos B.? (Republic of Uzbekistan)

YCauoanues Cauomypoo Caudeanuesuy - kanoudam meduyunckux nayk, Inasuii Iocydapemeennlii
CaHUMapHblil 6pay, 3amecmument MUHUCmMpa 30pagooxpanenus Pecnyonuxu Ysbexucman,
2Mamamrynoe Baxpomocon - JoKmop MeuyuHckux Hayk, npogeccop, dupexmop,

Llxona obwecmeenHo20 30pagooXpaHeHus,

Tawkenmckas MeOUYUHCKAs, akaoemus,

2. Tawxenm, Pecnyonuxa Y36exucman

Annomayun: ocnognoe koaudecmeo enagnvix epaveu L[IT'COH cocmasunu (87,2%) myomcuuno.
Cpeonuii 603pacm enagnvix gpavei cocmasun 52 2o0a. Ilpu nasnavenuu Ha OOAHCHOCMb 21ABHO0
spaua L{I'COH ocoboe snumanue obpawaemcsa Ha hakynvmem, KOMOPwlli OHU OKOHYUIU, U HA
cmagic ux pabomvl, a maxdxice HA UX ONbIM, Kearuguxayuio. Boabuuncmeo enaeHvix epauerl
LHI'COH (90,5%) yoosnemsopenvi csoeil cheyuarvHocmvio u pabomou. Kaogwcowii Odecamuiii
enasnvil epau L[I'COH ne noanocmwlo yooeremeopen ceoell pabomou. B wuucre npuuun
HEYO0BNeMBOPEeHHOCMU  PAOOMOU  YKA3bIBAAU. HedOCMamoynyio agpgexmusnocms pabomol
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LI'COH, Hedooyenky ee OesimenbHOCMU  PYKOGOOAWUMU — OP2AHAMU,  HEOOCHAMOYHYIO
MmamepuanvHo-mexnuueckyro 6aszy LII'CIOH u nepeepyscennocms pabomoti, 0COOEHHO CEA3aHHOU ¢
xosscmeeHnbiMu  6onpocamu. Llenecoobpazno maznayames HA OONICHOCMb 2NABHO20 6PAYd
cneyuanucma, umeioujeco cmaxc padbomei ¢ L[ITCOH ne menee 5 nem. Ilpu noocomoske
SUSUEHUCTNO8 U INUOEMUONIO208 8 MEOUYUHCKUX UHCIMUMYMAX HeoOX00UuMo yoensimv OO0JHCHOe
BHUMAHUE BONPOCAM OP2AHUZAYUU U YNPABIEHUS CAHUMAPHO-3NUOEMUOTIOSUYECKOU CYHCcObl, a
makodice npu NOCieOUnIomMHom obyuenuu enaeuvix epadeu L[I'COH, ocobenno patioHHbix u
2opoockux (I yposens). Ocnognoti konmuneenm enasuuix spave LJI'COH (70,5%) umenu xopowue
cocmosiHue 300posbs, auub 29,5% ykazvieanu Ha yO0osnemseopumenbHoe cocmosanue 300p08bs, U3
nux 59,1% umenu xponuyeckue 3abonesanus. Haubonee pacnpocmpaneHHbIMU OKA3AAUCH OONe3HU
cepoeuno-cocyoucmoti cucmemsi (35,5%).

Kniouesvie cnosa: enasnviii 6pay, yenmp 20cy0apCmeeHH020 CAHUMAPHO-INUOEMUOTIOSUYECKO20
HA030pa, COYUONIOSUUECKOE UCCIe008aHIUe.

One of the most important directions of state policy is the preservation of the nation's health,
reduction of morbidity, mortality, improving life expectancy of the population [2, p. 1-3].
Improvement of sanitary-and-epidemiologic wellbeing of the population belongs to the priority
tasks of health of the Republic of Uzbekistan [3, p. 301, 4, p. 3-11].

On July 15, 2015 adopted the law of the Republic of Uzbekistan “On sanitary and
epidemiological welfare of the population”. This act formed the main directions of state policy in
the sphere of sanitary-epidemiological welfare of the population, defined the powers, functions,
rights, authorities and institutions of sanitary-epidemiological service, and various levels of
management, as well as the rights and responsibilities of the various officials [1, p. 41].

These rights and duties provide the legal basis for the work of the chief state sanitary doctors
and officials. Consequently the chief state sanitary doctor in the limits of its competence vested
with public authority in terms of control over fulfillment of sanitary and anti-epidemic norms and
rules as well as organization of recreational activities by institutions and agencies. Therefore, a
special place in the system of management is working with staff, their proper selection, placement,
growth of professional skills. The efficiency and quality of work CSSES depends on the level of
professional training, qualification and personal qualities of the head of the institution [3, p. 301].

The aim of the study was to determine the social status and to study the work content of head
physicians of CSSES.

Materials and methods. Based on solid sociological survey studied the composition of the
managerial personnel of sanitary-epidemiological service. According to the survey interview and
was made data on a specially developed questionnaire “the main Sociological characteristics of
doctors in the CSSES and the system of postgraduate education” (211 main doctors). The resulting
material is used to develop methodical recommendations “development and evaluation of activity
of organs of state sanitary and epidemiological supervision” approved by the Ministry of Health
(2016) and embedded in the activities of the sanitary inspection of the Republic of Uzbekistan.

The results of the study and their discussion. According to our data, the majority of chief
physicians of CSSES (87,2%) were men. A particularly high proportion of them are among the
chief doctors of regional CSSES (92,8).

Table 1. The distribution of the chief physicians of the CSSES by sex and age (%)

Age Gender Both gender
Male Female

20-29 0,8 - 0,8
30-39 14,3 20 14,7
40-49 24,4 70 27,9
50-59 54,6 10 51,2
60 and above 5,9 - 54
Average 100 100 100

71



The table shows that most (79.1 percent) age of chief physicians of men were age 40-59, age
90% of women were 30-39 years old. The average age of the chief physician of regional CSSES
was 47 years, urban and regional CSSES — 52. In the appointment of chief physicians for the
position took into account the experience and seniority (12 years) of their work. Absolutely, the
majority (92,2%) chief physicians graduated from the "Medical preventive" faculty of medical
Institutions of the country and only a small proportion (4.8%) of treatment faculty. The analysis of
motivation of choice of a specialty "medical preventive business" shows that the majority (69.9 %)
of chief doctors chose this profession at the wish, of 3.1% on the recommendations of friends,
relatives and friends. This fact undoubtedly affects the interest of the specialist to work in the
sanitary-epidemiological service and evidence that it is necessary to take youth to this school,
widely popularize the work of hygienists and epidemiologists and to raise its prestige.

Assessing attitude towards their profession, the majority of respondents gave positive answers
to the questions "Are you satisfied with the specialty” (90,5%) and "Do you like your work" (87%).
Somewhat below these figures were in the group of physicians regional CSSES (81% and 86%).
Every tenth chief doctors pointed out that their work satisfies not completely and not quite like
(respectively 10% and 14%), some individuals noted that their work does not satisfy or do not like
it at all (table. 2).

Table 2. The reasons of dissatisfaction of chief physicians CSSES with their work (%)

Main reasons
Lack of effectiveness of the CSSES. Underestimating its activities by guiding 104
organizations '
Insufficient provision of CSSES with material and technical base, difficulties with 203
transport and equipment '
Work overload, especially if necessary to address household issues 25,7
Difficulties in working with a large team, staff turnover etc. 17,3
Other 8,8

Table 2 shows that the respondents among the leading causes of dissatisfaction or lack of
dissatisfaction with the work indicated: work overload, especially when the need to address
economic issues; inadequate supply of material-technical base of CSSES, difficulties with transport
and equipment; difficulties in working with a large team, staff turnover etc.

Thus, most of the doctors were satisfied with their jobs. One of the main causes of
dissatisfaction or lack of dissatisfaction with the work they believe to be the underestimation of the
activities CSSES by senior staff. Currently, the sanitary-epidemiological service is treated more
seriously. This situation has changed somewhat. Difficulties and disadvantages that determine
dissatisfaction with work, mainly due to the complexity of the control system, besides, it is
necessary to strengthen material-technical base, to ensure effective interaction with local
authorities: municipalities, district, regional councils of people's deputies, and organs of self-
government. Analysis of the obtained materials also points to the lack of training of chief
physicians on the problems of management of work with personnel; undertake analysis of the
effectiveness of the CSSES.

With this connection attention is drawn to the issues of improving the training of bachelors and
masters of "Medical preventive" faculty and post-graduate training of chief physicians CSSES in
different levels of management.

Analysis of terms of appointment to the post of the head physician CSSES, 7,9% were
appointed heads of the CSSES after 10 years of graduation, 16.3% of 10-19 years, 34.9% of 20-29
years and 39.5% after 30 years of graduation. This fact indicates that the disadvantages and
difficulties in the selection of chief physicians and especially district CSSES and in the future with
the projected increase in the human capacity of the service to change the approach to appointment
to these positions. In our opinion, it is expedient to appoint to the post of chief physician of a
specialist, with experience in CSSES at least 5 years. But the situation demands from city and
regional CSSES (1 and 3 management level) advanced training of young doctors’ grassroots
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CSSES (I level) on the organization of sanitary-epidemiological services at the local bases. This
situation must be taken into account in the training of hygienists and epidemiologists in the medical
institutions, paying due attention to issues of organization and management of sanitary-
epidemiological service, as well as in postgraduate training of chief physicians of CSSES,
especially district and city (I level).

The experience in the chief physician distribution chief physicians of the district, city, regional
CSSES was uniform: 6,0% worked as chief physicians CSSES to 5 years and 47.9% worked as
chief physician to 5-9 years, and 9.3% aged 10 to 14 years, 8.1% - the 15-19 years, the proportion
of persons with work experience in the chief physician of over 20 years amounted to 7.3%. It
should be noted the high proportion of persons employed in the position of chief physician of more
than 5 years, which confirms the stability of the composition of the managerial personnel.
Noteworthy is the high proportion of persons with work experience more than 10 years among the
chief physicians of the regional CSSES. This phenomenon is very positive and logical, and shows
that the majority of the interviewed chief doctors of the regional CSSES prior to this position they
worked as the grassroots leaders of the CSSES.

Such selection of personnel in 2" and 3 management level for the CSSES is highly desirable, as
it provides the nomination to these positions of qualified experienced organizers of sanitary-
epidemiological service.

Specially designed by us sociological survey interviews explored the social situation and health
of chief physicians of the CSSES. The results showed that all interviewed chief doctors of CSSES —
99,2% had a family and only 1 chief physician was still not married. 57.8% of the wives of chief
physicians were doctors, teachers or nurses of them 60,8% were medical workers.

40,6% of chief physicians of CSSES had 4 children, 34.4% 3 children, 20.3% 2 children, and
only 4.7% had one child. 91.1% of CSSES chief physicians noted that the psychological climate in
their family is good, good psychological climate at work pointed out — with 82.2% of chief
physicians. 70,5% - chief doctors CSSES assessed their health good and 29.5% satisfactory. At
79.1% of senior doctors had chronic diseases: 55,5% - cardiovascular disease, and 12.1% diseases
of the respiratory organs of 7.41% a diabetes.

Conclusion:

The proportion of chief physicians of CSSES were (87,2%) men. The average age of chief
physicians was 52 years. For appointment to the post of the head physician of CSSES special
attention is given to the faculty they graduated from and experience their work and their
experience qualifications.

Most of the head physicians of CSSES (90.5%) are satisfied with their profession and work.
Every tenth chief physicians of CSSES are not completely satisfied with their work. Among the
reasons of dissatisfaction of job pointed out: lack of effectiveness of the CSSES, the
underestimation of its activity by governing institutions, insufficient material and technical base of
CSSES and work overload, especially on economic issues.

It is advisable to appoint to the post of chief physician specialist with experience in CSSES at
least 5 years. In the training of hygienists and epidemiologists in the medical institutions need to
pay due attention to issues of organization and management of sanitary-epidemiological service, as
well as in postgraduate training of chief physicians of CSSES, especially district and city (I level).

The majority of chief physicians CSSES (70,5%) had good health, only 29.5% indicated a
satisfactory state of health, of which 59.1% had a chronic diseases. The most common were
diseases of the cardiovascular system (55,5%).
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Abstract: cystectomy is becoming increasingly important among the main surgical methods of
treating invasive bladder cancer as the method most appropriate to oncological requirements.
Radical cystectomy is currently a highly effective, although highly traumatic, method for the
surgical treatment of invasive bladder cancer. Despite the possible development of a number of
complications, including life-threatening, and a fairly high postoperative mortality. Radical
cystectomy becomes the main method of treating invasive bladder cancer.

Keywords: bladder cancer, surgical method of treatment, oncology, urology, cystectomy.
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Almomauuﬂ: cpedu OCHOBHbIX XUpypeudiecKkux Memo006 NedeHus. UHBA3UBHO20 paxka moudeeoco
nyswlpst  ece bonvllee  3HaAueHUe npu06pemaem YUCMIKMOMUA  KAK Memod, Haubonee
coomeemcmey;ommi OHKOJlO2UYeCKuUm mpe606anlM. Paouxanvuas yucmaokmomust 6 HacmoAuee
epems Aejisiemcs 6blCOK03d)d)€Kmu6HblM, xom:A u 8blCOKOMPABMAMUYUHBIM Memooom
onepamueHrozo 1e4eHusl UH6A3UBHO20 pAKA MO4eB020 NY3blpAl. HeCMOWlp}l HA 603MOJfCHOEe pa3sumue
yenoco pﬂda OC]ZOJHCHEHLHJ, 68 MOM uucie ONndcHviX Os HCU3HU, U 00CMAamoyHo BblCOKYIO
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HOCNIEONEPAYUOHHYIO  CMEPMHOCIb,  PAOUKATbHASL  YUCMIKIMOMUSL — CIMAHOBUMCS  OCHOGHbIM
MemoOOM NleueHUst UHBAZUBHO2O PAKA MOY€B020 NY3bIpSL.

Knrouegvle cnosa: pax mouegozo nyswips, XUpypeuieckuil Memoo ne4yeHus, OHKOIO2Us, YPOL02us,
YUCMIKIMOMUS.

AKTYyaJIbHOCTb HccienoBanus. Pak mogeBoro my3sipsi (PMII) cocraBisier okono 3% ot Beex
37I0KQ4eCTBEHHBIX HOBOOOpazoBaHmi mau 50-80% oT Bcex omyxoield MOYEBBIACIHTEIHLHOU
cucteMsl. [Ipr 3TOM BBIABISETCS YeTKas TEHACHIHS K pocTy 3aboeBaeMocThio PMIIL: 3a mepuon ¢
1990 mo 1998 rr. BEIIBIsIEMOCTs PMII BBIpOCTa Ha 34,8% y MyxunH u Ha 14,4% y >xeHmuH [1, c.
84-86, 2, c. 13-20, 3, c. 35-40].

AmHanorudHasi TCHJICHIMS HaOmomaetcs U B Y30ekucrtane. B PecnybOnmke Y30ekucran mo
nosoxy PMII Ha yuere coctosuio B 1995 r. - 997 GoxnpHbIX, a Ha KoHelnr 2005 roxa - yxe 1301
OonbHOM. KonmdyecTBO BIiepBBIC BBISBICHHBIX OOJBHBIX Takke Bo3pactaeT ¢ 201 ciydas B 1995
roxy 1o 303 B 2005 roay.

Leab mccienoBaHusl: MPOBECTH OLICHKY PE3YJIbTATOB XUPYPIUYECKOIO JICUEHHs OOJBHBIX
pakoM MOYEBOIO Iy3bIpsl MOCIE pPaJUKaIbHOM IUCTIKTOMUH C PAa3IUYHBIMH BapUaHTaMHU
OTBEACHUS MOYH.

Pe3yabTarel HcciaenoBaHusi: nposeaeHo 34 omnepauuu: 29 — MYXYMHBI, 5 - JKEHILHH.
BoszpacT 60apHBIX BapbupoBan oT 28 no 74 mer. Y moamasustomero uucia 60apHBIX (85,3%)
omepanys TPOM3BENCHA II0 IIOBOAY IEPEXOJHOKIETOYHOro paka, B 8,9% BbIsABICHA
aZleHOKapIHOMAa U 10 2,9% - MIoCKOKIeTOYHBIN 1 HexnuddepeHnupoBaHHblil pak. bonee dem
B IIOJIOBHHE CJIy4aeB OIYXOJb JIOKaJHM30Balach B IIeiike M Tele MOYEBOrO Iy3bIps HIH
TOTaJbHO IMOpakaja BECb MOYEBOM  My3bIpb, UYTO  SBISUIOCH  HEOJArOMpPUATHBIM
nporHoctudeckuM ¢akropom. [Ipu 3ToM y 22 OONBHBIX BBISBIEHBI METAacTa3bl OMYXOJHU B
peruoHapHbie TUMGOY3Jbl. ¥ 00nbIIMHCTBA NalMEeHTOB (27 u3 34 GOJBHBIX) 3TOH IPYMIIBI, YTO
coctaBuio 79,4% ciydyaeB, BBISBICHBI BBIPAXXCHHBIE PETEHIMAJbHBIE M3MECHECHHS B IOYKAaX.
[TuenosxTasust ¢ 0JHOH MWK 06€UX CTOPOH OTMEYEHA Y 25 GONBHBIX.

B pannem mocneonepanioHHOM nepuone ymepno 3 OonbHbIX. OguH OONBHON ymep oOT
TpoMO05MOOIHMY JIETOYHOH apTepun (Ha 5-€ CYTKH IOCIIe ONepaniy), a MPUIHHOW CMEPTEeILHOTO
ucxoza 2  OCTalbHBIX IALMEHTOB IIOCIHY)XWIM THOWHO-BOCHAJIMTENBHBIE  OCIOXXKHEHUS,
00yCIJIOBIICHHBIC HATHOGHUEM JI0’Ka MOYEBOTO My3bIps (Y OHOTO M3 HUX Ha (POHE MPSIMOKHUIIEYHO-
HaJUTOOKOBOTO CBWIA, HECMOTPSl Ha JOIOJHHUTEIFHOE BMEMIATELCTBO-TPAHCBEP30CTOMMIO).
Takum 00pa3oM, TOCHHTANbHAS JIETATBHOCTh cocTaBmia 8,8%. YUUTHIBAs TSOHKENBIH KOHTHHTCHT
9THX OOJIBHBIX M BBIPAXCHHYIO PACIpPOCTPAHEHHOCTh OIYyXOJIEBOTO Ipoliecca y OONBIIMHCTBA
MAIIEHTOB, MBI CUUTAEM JIaHHBII OKA3aTeNlb BECbMa yOBJICTBOPUTEIBHBIM.

Ocrtanpapie 31 manmuMeHT  yAOBIETBOPUTEIBHO IIEPEHECHH  ONEpalluio, OJHAKO B
MOCTICONIEPAIIIOHHOM TEPHOe OTMEUYEHO AOCTATOYHO OOJBIIOE KOIWYECTBO OCIOKHEHHH, TaKxkKe
BO MHOTOM OOYCIIOBICHHBIX HMCXOJHO TSDKEJIBIM COCTOSTHHMEM OOJBHBIX. B mocieomneparioHHOM
MIepro/ie TOCIe BBINHMCKH W3 CTAllMOHapa yMmepio 3 OOJBHBIX OT MPOTPECCHPOBAHUS XPOHHIECKON
MIOYEYHOH HeZO0CTaTOUHOCTH. Bee 3TH OONBHBIX BXOJMIIN B TPYIITY, Y KOTOPBIX (DYHKIIHS TTOYEK TOCie
LUCTIKTOMHUH M YPETEPOKYTaHECTOMUH HE HOpMaiM3oBanack. [IporpeccupoBanne (hyHKIMOHAIBHBIX
PacCTpOMCTB MPOUCXOAMIIO, HECMOTPSI HA BOCCTAHOBIICHUE aIeKBAaTHOTO Maccaxa Modu. Beem atum
OOJIbHBIM ONeparysl ObLIa BBIOJIHEHA B SKCTPEHHOM HOPSIJIKE, 110 TIOBOJY aHYPHU U KPOBOTEUCHHUSL.

VY 3 GOnbHBIX B CBSI3M C T€M, YTO (DYHKIMS OIHOM MOYKM HE BOCCTAHOBHJIACH, BBINOJHEHA
HeQpIKTOMHUS - yAaleHne He(QYHKIHMOHMPYIOIIEH IIOYKH, W OHHM B IIOCICAYIOIIEM >KWIH C
€AMHCTBEHHOM IIOYKOH W OXHOCTOPOHHEH yperepokyraHectomueil. [Ipm 3ToM 3TH OONBHBEIC
COXpaHSIM  YJIOBJIETBOPUTEIbHOE KA4eCTBO OJKM3HM W HE HYXKIAINCh B JIOTIOJHUTEIEHOM
XUPYPTUIECKOM JICUCHHUH.

B mo3mHeM mocieonepanoHHOM TIEPHO/IE 3apETrHCTPUPOBAHO 17 OCIOKHEHUH.
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Tabauya 1. Ilozonue ocnodcnenus y 60abHBIX, NEPEHeCUtx pAOUKATbHYIO YUCTHIKIMOMUIO
C YyPemepoKymaneocmomueti

Buna ociio:kHeHnii KoJ1-Bo 60JbHBIX
CTpHKTypa aHACTOMO3a MOYCTOYHHKA C KOXKE 4
JIMTeIbHO HE3a)KUBAIOIIMK Ha/IT0O0OKOBBIN CBHIIL 7
Octpelii muenoHepput 3
CriacyHasi HEIPOXOIUMOCTh 1
[TocneoneparyionHas rpboka 1
Cmbuzut 1
Bceero 17

Pe3ynpTaTel XHpyprUdecKoro JEeYeHUs AaHHOM TPYNIBI OONBHBIX MOKA3aJlM, YTO, HECMOTPS Ha
HCXOIHO TSDKEJIOE COCTOSIHIE TIAIFIEHTOB U PaCcIIPOCTPaHEHHOCTE OIyX0JIEBOTO TIpoliecca y Ooee yeM
MIOJIOBHHBI OOJBHBIX, B OOJBIIMHCTBE CIIydaeB YPETEPOKYTAaHEOCTOMHS TIO3BOJMIA JOCTHYb
MO3UTHBHBIX PE3yNbTaToB. Hammm maHHBIE ITONTBEPXKAAIOT HEOOXOJMMOCTh COXPaHEHHUS 3TOU
orepanyy B apceHalie XUpyproB, HECMOTPS Ha €e He(U3HOJIIOTHYHOCTh U JIOCTATOYHO OOJIBILIOE YHCIIO
OCJIO)KHEHHH, IOCKOJIBKY OHA 3a4acTylO SBISIETCS €IMHCTBEHHBIM BO3MOXHBIM METOJOM JICUCHUS,
0COOEHHO B OKCTPEHHBIX CHTYALHSIX.

[lpu aHanu3e KIMHWYECKUX HAONIONEHWH CIEIyeT OTMETHTh, 4To y 10 u3 16 GOJBHBIX IOCIE
YPETePOKYTaHEOCTOMHH OTMEYCHO YIY4IICHHE MOYEYHOH (YHKUMHM M aHATOMHUYECKOTO COCTOSHHMS
BMII. VYV mnopaBnsomero OOJBIIHHCTBA OOJNBHBIX € a30TEMHEH, Iepel BBIMUCKON OBUIH
BOCCTAHOBJICHBI IO HOPMEI MTOKA3aTEId MOYCBHHBI H KPEATHHHHA.

OpnHako, cieayeT MOTYEpPKHYTh, YTO HOpMAJM3allis IMOKa3aTeldell MOYEBHHBI W KpEaTHHHHA, a
Tarke aHaTOMHUYecKoro coctostHust BMII mocturanachk myTeM IMOCTOSHHOTO JIPESHHPOBAHUS BEPXHUX
MOUYEBBIX ITyTEH U PETyIIIPHON CMEHBI IPEHAKHBIX TPYOOK Kakple 20-30 mHeil. Pemaroiee 3HaueHne
B COXpaHCHWH HOPMAaJBbHOU (PYHKIHH ITOYEK MMEIOT CAMOIUCIMILINHA OOIBFHOTO, HEYKOCHUTEIBHOE
COONOIcHHe PEKOMEHIAIMA Bpada, pEryjspHas CMEHa JAPCHAXHBIX TPYOOK, MpPOBEACHHE
MPO(QHUITAKTHYECKUX U JIEYEOHBIX KYpPCOB IIPOTUBOBOCHAIMTENHHOTO JIUEHHsI, COONIOCHHE AUETH U
T.1. BrimomHenwe »TuX TpeOOBaHWiL, K COXKAJICHHIO, HE BCETAa BO3MOXHO. B cBi3u ¢ dem,
OTpeJieTIeHHOe YMCIIO OOJBHBIX, KaK IIPABHIO, HE MOXET aJaNTHPOBAThCA K HOBBIM YCIOBHSAM
CYIIIECTBOBAHHS, YTO NPHUBOIUT K Pa3IMYHBIM BapHaHTaM HapyIIEHHsS Macca)ka MOYM U3 IOYEK,
aTakaMm IUeJIOHePPHTA, POrPECCUPOBAHUIO TIOYEYHON HEJIOCTATOYHOCTH U MHBAJIMIHOCTH.
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Abstract: in the presented review article summarizes the data of foreign and Russian literature on
the diagnosis thyroid cancer. Noted the key points of the epidemiology, diagnosis of thyroid cancer.
The article describes modern methods of radiation diagnostics (ultrasound, computed tomography,
magnetic resonance imaging), radionuclide diagnostics (positron emission tomography,
scintigraphy) and laboratory diagnostics including molecular genetic research methods and
cytological techniques. The estimation of The Bethesda System for Reporting Thyroid Cytology
cytological evaluation of material obtained by fine-needle aspiration biopsy.

Keywords: thyroid cancer, diagnosis.

METOJbI JMATHOCTHUKH Y3JIOBbIX HOBOOBPA3OBAHUI
HIUTOBUJIHOU KEJIE3bI
AOaypaxumMoB O.H.!, HUckannapos K.M.2 (Pecny0uinka Y30exucran)

Y460ypaxumos Odun Heemanosuu - kanoudam MeOuyuHCKUX HAVK, 3a8e0yiouuii omoeneHuenM,
omoenenue onyxoaetl 20108bl U wiel,
TawikeHmcKuil 20poOCKOL OHKOAOUYECKUIL OUCNAHCED;
ZHCK(IH()apOG‘ JKaxoneup Mawpaboconosuy — mazucmp,
CReyuanbHOCmb: 00Was. OHKONO2US,
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2. Tawxenm, Pecnybnuxa Y36exucman

Annomayun: 6 npedcmasieHHOU 0030pHOU cmamve 0000uensl OaHHble 3apyOedCHOU U
POCCUTICKOUL Aumepamypbl no OUACHOCMUKe paKa wumosuoHol cenesvl. OmmeueHvl Kuoyesvle
MOMEHmbL  INUOEMUONIOUY, OUACHOCIUKYU paKa WUMOGUOHOU dcenesvl. [ano onucanue
COBPEMEHHBIX MEemo008 Jyuegoli OUACHOCMUKU (YIbMPA38yKO8oe UCCIe)08aHUe, KOMNbIOMEPHA.
momoepagpus,  MACHUMHO-PE3OHAHCHASL — MOMocpausi),  PAOUOHYKAUOHOU  OUACHOCMUKU
(NO3UMPOHHO-DMUCCUOHHAsT moMocpadus, cyunmuepadus) u aab6OpamopHoOU OUASHOCTUKU,
BKIIOUASL MONEKYIAPHO-2eHeMUYecKue Memoobl UCCIe008ANUS U YUmonouyeckue memoouxu. ana
oyenxa The Bethesda System for Reporting Thyroid Cytology npu yumonocuueckoii oyenxe
mamepuand, noay4eHHO20 NPu MOHKOULOIbHOU ACRUPAYUOHHOU Ouoncuu.

Kniouesvie cnosa: pax wumosuonoii sxcenesvl, OUAzHOCHMUKA.

Pak muTOBMIHON >Kene3bl 3aHUMAeT JAOMHUHUPYIOUIEE MECTO Cpeau 3J0KauyeCTBEHHBIX
HOBOOOpa30BaHWA JHIOKPUHHON CHUCTEMBI. B  CTIpykType BCeX  3JI0Ka4eCTBCHHBIX
HOBOOOpa30BaHMI IIMTOBHIHON xkeye3bl 3anuMaet okoso 0,5-3% [3, c. 787-803, 4, c. 1941-
1946]. Pak mHUTOBHIHON KeJe3bl 3HAYUTEIBHO Yalle BCTPEYACTCS Y KCHIIMH (COOTHOIICHHE
KEHIMUHBI: MYxX4uHbl (3:1), 4TO OOBSICHSIETCS OCOOCHHOCTSIMH TOPMOHAIBHOIO CTATyCA.
Exerogno BeisiBigercss okono 8000-9500 cimyuaes PHIXK B Poccum, u3 mux 1000-1500 y
myxduH U 7000-8000 y »xenmuH. J[ons OONBHBIX C OMyxoJieBbIM mponeccom [-1I cramwmii
noxomaut 1m0 75,0%, III cramum - 15,4%. YV 8,5% mnanueHTOB NMpU YCTAaHOBICHHH IUArHO3a
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ObLIM BBISIBJICHBI METACTa3bl B OTJAJICHHBIX opranax. Hanbosee BakHyI0 poJib B pa3BUTHH pakKa
LUIUTOBUAHON XKeje3bl OTBOASAT MOHU3UPYIOIIEMY U3JIy4EHHIO, HAClIeACTBEHHOCTH, CTpeccaM,
XpoHUYecKoMy aebuuuty iona [6, c. 157-165].

Knunnueckas kapTuHa, TEYCHHUE U IPOTHO3 OINPENEISAIOTCS CTENEeHbI0 MU (EepeHINPOBKH U
KJIETOYHBIM MPOUCXOXKACHUEM onyxoiu. Ilo crenenn nud¢depeHunpoOBKH NPHHSATO BBLAEIATH
nudpepeHnnpoBaHHEIH, yMepeHHo nuddepeHnnpoBanHsid U Henudepernuposanapii PIIK
[5, c. 2917-2922].

B Hacrosmee Bpems, HECMOTpsS Ha [IMPOKHI CIEKTP JAWAarHOCTHYECKHX METOJOB
HCCIIEJOBAaHMH, BBIABICHUE 3JI0KaYECTBEHHBIX HOBOOOpAa30BaHWH IIUTOBHIHOW JKEJIE3bl BCE €Il
ocTaeTcs aKTyallbHOU mpobieMoit A oHkooruu [2, c. 33-39, 3, c¢. 787-803]. Ocoboe 3HaueHHUE B
MIPEAOTIEPAIIOHHOM IUIAHMPOBAHHUH JICYCHUS 3aHMMAaeT KOMIUIEKCHOE OOCIe[OBaHHE MalMeHTOB,
BKJIIOYAIOIIee KaK CyObEKTHBHBIC, TAK U OOBEKTHBHBIC METOABI UcCiIea0BaHuil. JJuarnocruueckue
METOJbI AJIsl OLEHKU PacpOCTPAHEHHOCTH OITyXO0JIEBOTO MpoLecca MPU paKe IUTOBUIHOM Kele3bl
MOYKHO Pa3feiIuTh Ha METO/bI JJaOOPATOPHOW U JIy4eBOW JUArHOCTHKH, SHIOCKOINYECKHE METO/IbI
uccnenoBanud. K Metogam myueBoi JUarHOCTUKM OTHOCST yJIbTpa3BykKoBoe uccienoanue (Y3U1),
MarHuTHO-pe3oHaHcHylo Tomorpaduio (MPT), nosutpoHHO-3MuccuoHHyto Tomorpaduto (I19T),
cuunaTHrpadguio. K Metomam nabopaTopHO JMarHOCTUKM OTHOCST HCCIEIOBAaHHE YPOBHS
HEKOTOPHIX TOPMOHOB muToBUAHOW xene3bl (T3, T4, kampmmuronumH, TTI), TOHKOHUTOIBHYIO
MYHKIMOHHYI0 ~ OWONCHIO.  DHAOCKOIMYECKHE  METOABI  WCCICOOBAaHHMSA  IPEICTABICHBI
JApUHTOCKOITHEH, GUOPOOPOHXOCKOMHEH, 7330(arocKOMIeH.

VY OonpmIMHCTBA MNANMEHTOB C JOOPOKAYCCTBEHHBIMH W 3JI0KAYECTBEHHBIMU Y3JIOBBIMH
00pa30BaHMSMHU IMIUTOBUIHOM JKENe3bl OTMEYAeTCs HaIWYue 3yTHpeo3a. HecMoTpst Ha 310, BceM
MaeHTaM C y37I0BBIMH oOpazoBaHuaMu LK pexoMeHnoBaHO ompenereHHe CBIBOPOTOUHOTO
tupeornodynuna. Ecnu ypoBeHs chiBopoTouHoro TTI HU3KHIA, TO PEKOMEHIOBAHO BBINIOJIHEHHE
TUPEOCHMHTHTpaduu AJ1s onpeAeneHus GpyHKINOHUPYIOLIEeH CIIOCOOHOCTH Y3JI0BOro 00pa3oBaHUs
(«ropaumit» WM «XONOAHBIM» y3en). Ecimu comepikanue ceiBopoToyHoro TTI' moBbIIIEHO, TO
peKOMeHA0BaHO BhIMONHEHHE TAB (TOHKOMTONBHOW acCIMpanMOHHONH OWOICHH) IIUTOBHIHOU
JKeJIe3bl ISl ONPEeIICHNs] PUCKa 3JI0Ka4eCTBEHHOCTH Y3JIOBBIX 00Opa3oBaHuil. Mi3MepeHune ypoBHs
KaJIBIUTOHWHA JUIS MIPEAONEPANNOHHON THArHOCTUKN MEIYJUIIPHOTO paKa IIUTOBHIHON JKeJe3bl
ocraercst cropHbIM. [0 MHEHMIO HEKOTOPHIX aBTOPOB, OIIPEAEICHHE KaJbIMTOHHHA HIPAET
HEMaJIOBXXHYIO pOJIb B TEX CIy4asX, KOTJa TOHKOWTOJIbHAs OHOICHS OKas3ajach He
nadopmaruBHoil. [To3TOMy OHM TpeUIaraloT MPOBOAWTH M3MEPEHHE YPOBHS KaJbIIMTOHMHA JUIS
JINArHOCTUYECKON OLIEHKH Y3JIOBBIX 00pa3oBaHHWl HIMTOBUAHOW xene3bl [6, c¢. 2917-2922].
VibpTpasBykoBoe uccienoBanne (Y3M) 3aHMMaeT Begyliee MeCTO B AMAarHOCTHKE Y3JIOBBIX
00pa30BaHUM MUTOBHIHON Kee3bl. DTO CBSI3aHO, NMPEXkKAE BCETO, C €ro JOCTYHMHOCTHIO, BEICOKOM
paspeniaiieii crrocoOHOCThI0, HHPOPMATUBHOCTHIO. OTHAKO HEOOXOAUMO MIOMHHUTH, YTO HU OJIHUH
n3 Y3-pU3HAKOB WM CIOCOOOB OOCIENOBaHMSA HE IO3BOJSET OTIMYUTH JI0OOPOKAUEeCTBEHHBIC
y3JI0BBIE 00pa3oBaHMA OT 3J0KAYECTBEHHBIX. Tak, Hampumep, B OJHOM H3 HCCIEIOBaHHUN OBLIO
BBISIBIIEHO, 9TO B 66% MOOpPOKaueCTBEHHBIX Y3JIOBBIX OOpa30BaHMI OMpEAETSUICS KaK MHHUMYM
OJIMH TIPU3HAK paKa IMHUTOBUIHON XKeJle3bl TI0 JaHHBIM yJIbTPa3BYKOBOTO HCCIENIOBaHus, a B 66%
cllyyaeB MAIMMUIIPHOTO paka IIMTOBUIHON >KeJe3bl ONpeNelsuics KaK MHHUMYM OJIMH IpH3HAK,
XapaKkTepHBI A7l JOOPOKAUYEeCTBEHHOTO Y3J0BOro oOpa3oBaHus. TemM He MeHee, HMEHHO
COBOKYIHOCTh  YJIbTPa3BYKOBBIX IIPH3HAKOB TIIPH  HCCIEAOBAHWMHM  Y3JIOBBIX 0Opa3oBaHWit
LIMTOBUIHOM XKeNe3bl MO3BOJISIET BBIIBUTH BHICOKUI PUCK 3JI0Ka4eCTBEHHOTO mpouecca [1, €. 3-14].

TpynHOocTH CBOEBPEMEHHOH W TOYHOW JMAarHOCTHKH, OCOOEHHO Y3JIOBBIX 0OOpa3oBaHM
IIUTOBHUIHON JKEeJIe3bl, JUKTYIOT HE0OX0ANMOCTh TOMCKa HOBBIX Oosiee HH(OPMATHBHBIX METOJIOB
HCCleioBaHMA. MarHuTHO-pe30OHaHCHAs ToMmorpaduss — OTO OAWH M3 METOJIOB JyIeBOI
JUArHOCTHKH, ITPA KOTOPOM BO3MO>KHO ITOJYIHTh KaK MOCIOHHOE, TaK M TPeXMEpHOe N300paKeHne
moboro yuactka Tena. Ha ceromHsmHWi IeHP W3 BCEX METOJOB JIydyeBOW auarHoctuku MPT
ABISIETCS CaMBIM  TOYHBIM, T.K. TIO3BOJSIET TMOJYYUTh H300pakeHWEe ¢ HanOOIbIIeH
KoHTpacTHOCTRIO. [IpakTmaeckm B 90% cmydaeB oOecmednBaeT TOYHYIO OIICHKY MECTHOM
pacipoCTpaHEeHHOCTH OIYXOJIEBBIX MPOLIECCOB B OTHOUIEHMM Kak IIEPBUYHOrO oyara B
LIMTOBUIHOM XKeje3e, TaK M PernOHapHBIX METAacTa30B B JuMdaTnyeckue y3ibl mer. C HoMombo

78



MPT MoxHO omnpeaenuTb 00beMHbIE 00pa3oBaHHsS pa3MEpPOM BIUIOTH A0 1-2 MM, OLEHUTH HX
KOHTYpBI, HAJIMYUE KaICYJbl U €€ COCTOSHHE, ONpENeNIUTh, IPOpacTaeT JM 3TO o0pa3oBaHHE B
COCEJHME TKaHU, HE CMEIIAET JIU OHO PSIOM PacIoIo>KeHHbIE opraHbl. [1o cpaBHEHMIO C APYrUMHU
METOoJaMM JIyueBOM auarHoctuku, MPT mno3BonseT OIEHHTh COCTOSIHHE TOpPTaHW, TPaxew,
TOJIOCOBOH IIEIH, OTHOIICHHE OIYXOJIM K MarucTpaybHbIM cocynaM. MPT 1o3BossieT BBISIBUTH
METacTaTHYECKH M3MEHEHHBIE JTMM(OY3IIBl, Pacloiaraluecs peTpoTpaxeanbHo, 3arpyAuHHO U
M0 XOAYy COCYIOHCTO-HEpBHBIX IyukoB. [lo mamabiM TumocdeeBoir JLLA. ¢ coaBropamuy,
crerupUIHOCTh MeTo1a cocTaBuia 89%, TouHocTs 91%, ayBcTBUTENBHOCT 93% [6, . 157-165].
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Abstract: the article is devoted to the study of the degree of similarity of rocks on their physical
and technical properties in the deposits of minerals of Azerbaijan. Cluster analysis was used to
study the degree of similarity of rocks. As a measure of clusterization, the Euclidean distance,
formed when comparing the values of physical quantities characterizing the various properties of
the rocks of deposits of useful minerals, was adopted. The use of cluster analysis makes it possible
to group rocks according to physical and technical properties, especially when a large number of
rocks are studied. Using the signs of similarity of rocks, we can reduce the amount of mining work
and increase the rationality of exploitation of mineral deposits.
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N3YUYEHUE CTEIIEHU CXOACTBA I'OPHbBIX ITIOPO/ 11O ®U3UKO-
TEXHUYECKUM CBOVCTBAM I'EJABEKCKOT'O 30JI0TOPYJTHOI'O
MECTOPOXJIEHUSA
ddenanena 3./1. (AzepbOaiikanckas Pecny6uka)

Dghenouesa 3apugpa Joicaxaneup - kanouoam mexHuiecKux Hayk, 0oyenm,
Kagheopa 2eonoeuu u paspadomxu MecmopoHCOeHUL NOJIE3HbIX UCKONAEMbIX, 2e0JI020PA36€004HbLIL (aKyibment,
Azepbaiiodxcanckuii 20cy0apcmeentblll yHueepcumem Heghmu u npomvluienHocmu, 2. baky,
Asepbaiioscanckan Pecnyonruxa

AHHOmMauua: cmamvs NOCEAWEHA UYYEHUIO CIMENeHU CXOO0CMBA 20PHLIX NOPOO NO UX (PU3UKO-
THEXHUYEeCKUM CBOUCBAM 6 MeCmOPONCOCHUAX NONE3HbIX UCKonaemvix Asepbaiidocana. [lns
U3YUeHUsI CMeneHU CXO0CmBA 20PHbIX NOpoO0 Obll NPUMEHEH KlAcmephbulil anamus. B xauecmee
Mepbl kiacmepuzayuu npunsmo Eexiudoso paccmosinue, obpasyemoe npu CpAGHeHUuU 3HAYeHUil
QuUeCcKUX 8ETUNUH, XAPAKMEPUSYIOWUX PA3IUYHBLE CEOUCEA 20PHBIX NOPOO MECMOPOICOCHUT
nonesnvlx uckonaemvix. Ilpumenenue KIiacmepHo20 anaiu3a no3eoisiem npogooums pynnuposKy
nopoo No PuU3UKO-MEXHUYECKUM CEOUCMEAM, 0CODEHHO K020a U3yHaemcs 6ONbuloe KOIUHeCmeo
nopoo. Hcnons3ys NPpUsHaKu cxo0Ccmea 20PHbIX NOPOO, MONCEM CHUZUMb 00beM 20pHbIX pabom u
VeenuuUms payuoHAIbHOCIb IKCILYAMAYUU MECMOPONCOCHUL NONE3HBIX UCKONACMBILX.

Knwouesvle cnosa: ceolicmea 2opublx nOpoO, CMeEneHu CcxXo0cmed, KIACMEPHbL aHAIU3,
2PYRNUPOBKA, MECMOPONCOCHUSL.

VYenemHass peanu3anus J1000r0 TEXHOJIOTMYECKOrO TpoIiecca TOPHOTO MPOM3BOJCTBA B
3HAQUUTEJIbHOW CTETNEHH 3aBUCHT OT HaIM4YMi HEOOXOIUMBIX 3HAHHH O (HU3MKO-TEXHHYECKHX
CBOMCTBaX TOPHBIX IOPOJ, CIATalOIMX MECTOPOXKACHUS IOJE3HBIX HCKomaeMblx. Hamuuue
nHpopmanny 00 U3MEHEHUSIX COCTaBa M CBOMCTB TOPHBIX IOPOJ B PA3IMYHBIX TEXHOJOTMYECKUX
mpoueccax Npu J00ble M TepepadOTKe pPYAHOTO CHIPbS HMEET BaKHOE 3HA4YCHUE IIpU
3¢ deKTUBHOIH OpraHu3auuK ropHOpyaHOro mpomssoactsa [1, c. 1-2]. Tlostomy HEoOXomumo
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YICIUTh CEPhE3HOC BHUMAHUE BCECCTOPOHHEMY M3YUCHHIO (PH3HKO-TCXHHUUCCKUX CBOWMCTB TOPHBIX
MOPO/T BMCIIAIOIIUX MECTOPOXKICHHUN MOJE3HBIX UCKOMAaeMBbIX. IMEHHO y4eT (hU3UKO-TeXHHYCCKIX
CBOMCTB TOPHBIX TOPOJA JaCT BO3MOXXHOCTh pPAallMOHAJIbHO OPraHU30BaTh TOPHOPYIHOE
MIPOU3BOJICTBO ¥ TEM CaMbIM O0ECIIEYUTh BRICOKOE Ka4eCTBO KOHEYHOTO TPOTYKTA.

Jlyis M3y4eHHs CTEMEHU CXOJCTBA TOPHBIX MOPOJ MO (PU3UKO-TEXHHUYCCKUM CBOHCTBAM MOXKET
OBITh YCIICITHO pEANM30BaH METOJ KIACTEPHOTO aHain3a B KadecTBe 3(PQPEKTHBHOIO METoJa
MareMaTnueckoit cratuctukd [2, c¢. 3-6 ]. C aroit menpto Ha ['eabeKCKOM 30J0TOPYIHOM
MECTOPOXKICHUN OBLIT MPIMEHEH KJIaCTCPHBIN aHAIN3.

I'epabexckoe 30JI0TOPYIHOE MECTOPOXKICHIE YKCILTyaTHpoBaoch ¢ 1864 r. mo 1917 r. pupmoit
Cumenc. Ilomsemnas pa3paboTka MECTOPOXKICHHS COIMPOBOXKAATACH BBICOKHAMH IOTEPSIMHU
MOJIE3HOTO HCKOIMAeMOT0 B 3aBHCHMOCTH OT TNPUMEHSEMBIX CHCTEM pPa3pabOTKH, TEXHUKH H
TexHonoruu. [IpuBeneHHbId ananu3 nokaszan, yTo @upmoit CUMEHC U3 PYIHBIX IITOKOB U3BJICYEHO
MOJI3EMHBIM CIIOCO00M 44% MPOMBIIUIEHHBIX 3amacoB [2, ¢. 7-8 .

C 1922 r. u3 ®enopoBCKOro ITOKA Havajdu JOOBIBATH CEPHBIN KOJMYEIAH I XMMHUYECKOM
npoMeinuieHHocTH KaBkasa. JloObiva mponospkanack ¢ nepepsisamu, 10 1936 r. B 1936 r. paGotsl
Ha PyJHUKE OBLIM OKOHYATEIEHO OCTaHOBJICHEI.

B coBerckue roapl MECTOPOXKJIEHUE B OMPEACIEHHBIA MEPHOJ IKCIUTYyaTHPOBAIOCH METOJOM
BEIIICIAYMBAHNS MEIH, OJHAKO OKa3alloch SKOHOMHYECKH Manod(dektuBHBIM. B 3TOT mepuox
MONyYCHHE I[IEMCHTHOW MeIW TIPOW3BOMWIOCH MOA3EMHBIM BEIIMICIaYNBAHAEM PYIHAIHBIMH
Bomamu. [lom3eMHOE BHIMIETaYMBaHHUE C MMONYYCHHEM IIEMEHTHOH MEO IMPOAOIDKAIIOCH TPECTOM
«A3uBeT™Menb» 10 koHIa 1991 r.

[IpoBeneHHBIE WCCIEOOBAHM TIOKa3ald, 9TO B Heapax [emabekcKoro MecTOpOKICHHS,
pa3paboOTaHHBIX B JAJICKOM IPOIUIOM TIOA3EMHBIM CIIOCOOOM, COXPAHUIOCH OIPEICICHHOS
KOJIMYECTBO 3alacoB IIOJIE3HBIX HCKOTAEMBIX B PYAHBIX IITOKaX M MEXAYIITOKOBBIX
MPOCTPAHCTBAX U B MEPCICKTUBE IMIAHUPOBATIACh UX pa3paboTKa.

C 2007 r. pa3paboTKu BeayTCs OTKPBITBIM CIIOCOOOM MO Hacrtosiee Bpemsi. Kpome Toro,
MMOBTOpPHAs pa3paboTKa 30JI0TOPYAHOTO MECTOPOXKACHUS ['emabek OCYyIIECTBISETCS MOA3EMHBIM
crocoboMm mpennpuaTusiMu - AzepOaiimpkanckoil Harmmonansno I'opaoit Kommanum (AHI'K) c
HCIOJIb30BAaHUEM COBPEMEHHOM TEXHOJIOTMM U TEXHUYECKUX cpeAcTB [3, c. 9].

Ha I'emabexckoM 30J0TOPYAHOM MECTOPOKACHUH, MCIONB3YS KIACTePHBIN aHaIn3, OMpPEHSITHIN
CTENEHH CXOCTBA TOPOA MO (PHU3MKO-TEXHWYSCKUM TMapamerpam. {1 BBIACHEHHS IOCTOBEPHOCTH
CTENECHH CXOACTBA OBLIN UCTIOIB30BaHEI JIECATH TApaMETPOB TOPHBIX TIOpo/I (Tad. 1).

KomnproTepHass peanm3anuss MoAeled MaHA Ha pUCYHKe l. DTO JaeT HaAM BO3MOXKHOCTH
HarJiiJHO ONMCaTh CTENEHU CXOACTBAa TOPHBIX MOPOJ ATHX MecTo- poxaeHui [3, c. 10]. 3gech
MOPO/IBI TI0 3HAYEHHUSIM MHOTOMEPHBIX MTapaMeTPOB Pa3AesIIOTCS Ha JIBE TPYIIIHI.

B nepByto rpynmy BXoAAT 8 TOPHBIX MOPOJ (BYJIKAHUYECKHE MOPOJIbl, BTOPUYHBIE KBAPIIUTHI,
aHNIe3UT0-0a3a1bT, OpeKkuuH, MOpGHUPHUTHI, KBapLEBbIE IHOPUTHI, MOpGHpP KBaplEBble W
T'PaHOJHOPHUTHI).

Tabruya 1. Qusuxo-mexnuueckue ceoicmea 20pHuix nopoo I edadexckoeo 3010mMopyOHO20 MeCHOPOAICOeHUs

Ha3Banue P 0 P, © cx, N 2 Con w,

nopoabI - 5‘,3 f % Milla N:lll v B1/K l;lflrt( %
Bynkatiecine 240 | 198 | 80 | 1.0 | 1000 | 46 | 032 | 150 | 320 | 0.60

HOPOIBI

Topdwup kBapueBbIit 2.70 2.20 7.0 15 50.0 5.7 0.26 120 | 044 0.80
Topdupur 2.60 2.52 6.5. 4.0 58.5 116 | 0.18 | 2.10 | 4.40 0.60
JIMOpHT KBapLEBbIiH 2.80 2.51 7.0 3.0 67.8 123 | 016 | 220 | 4.60 0.40
I'panoauoput 2.69 2.65 1.4 3,5 112.6 139 | 021 | 1.00 | 0.65 0.60
Tyd 2.71 1.85 5.5 27 26.0 5.5 0.24 2.60 3.00 4.60
KBapruTsl BTopuyHbBIe 2.68 2.32 9.0 9.2 98.5 55 0.14 | 3.00 | 2.60 0.30
Bpexuust 2.73 2.60 8.0 2.5 80.0 9.8 0.27 1.75 4.00 0.40
AHnJe31uT0-0a3aabT 2.72 2.64 0.9 2.9 90.0 7.9 0.20 1.50 1.80 0.50
Tydobpekunst 2.60 2.46 7.0 4.6 20.7 1.80 0.24 2.40 7.0 0.90
Ilnaruorpanut 2.73 254 7.8 0.9 162.0 17.0 | 022 | 0.95 1.0 0.20
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31ech, KpOME I'paHOAMOPHTA, IO CTEIICHH CXOACTBA 7 MOPOJA CTPYNIHPOBAHbI 10 3HAYCHUIO
EximnoBa paccrosuus (diy=2,6). I'panomuopur mo 3HaueHuro (diy=3,5) BKIOYaeTcs B 3TOM
kiactepe. HecMoTpst Ha TO, 4TO MX CTENEHHM CXOACTBA HE BEIIMKH, NETPOrpapUIecKu 3TH MOPOJIbI
OTHOCSTCSL K OfHOW rpymme. [lo reosornyeckuM JaHHBIM 3HAa4€HHsT EBKIMIOBOro paccTOsSHHS
(cTeneHM CXOACTBA) CaMble BBICOKHE Y BYJIKaHMYECKHX IOPOJ M BTOPUYHBIX KBapuutos. (dj=1).
Kpome 3THx mopon, moppupHUTH 1 THOPUTH KBapIEBbIE TOXKE CXOMHBI, EBKINIOBO paccTosHUE HX
cocrasyser diy=1,9.

I'pynnupoBaHue 3THX HOPOJ MOXHO TaKXKe pEealnu3oBaTh M3-32 CXOJICTBA MHHEPAIBHOTO
COCTaBa ¥ THIA CTPOEHHs. Bce 3TH MOPOJBI MO CTENEHHU CXOJCTBA CTPYIIMPOBAHbBI O 3HAUYCHUIO
EBxnunosa paccrosaus (diy=2,6).

BynkaHH9ecKHe NOPO/IEI 1
KBapIuThl BTOpHYHEIE :'_ 1
AnnesnTo-6a3ansT 1

Bbpexuna 1
ITopdup KBaplieBbIi 1

IopgupuT 1
JHOpHT KBapIIeREIi 1

I'panozmopuT

Tyd
Tydobpexuns ]_

ID1arnorpaHuT

0 2 4 6 8 10

Puc. 1. [lenopoepamma 2opnuix nopoo I'edabexcrkoeo 3010mopyoHo20 MeCmopoAiCOeHUs.

Bo BTOpyIO Tpymmy BXOAAT JABE: TOpHBIE MOpoasl Tyd u Typodpekuns. Ty u TydoOpexuns
obwvenHumich Ha EBkmunosom paccrosHuu (diy=4,3). CoenvHeHHe nepBoi M BTOPOH rpynm
HponCXoauT Takxke Ha EBkimnoBom paccrosanu (diy=6,0).

Kak BumHO M3 pucyHKa | 31€Ch IIarMOTpaHUTHI 3aHUMAIOT CBOEOOpa3HOE MECTO B MaTpHIIE.
OHM HE HUMEIOT CXOJCTBA C OJNM3KO JIeKalMMH IOpOAaMH BOKpPYr HUX. OTMeudeHHOe
MECTOIIOJIOKEHHE 3TUX TMOPOJA B MaTpHUIle HOCHT YCIOBHBIN xapakrep. CTEneHb CXOJCTBa 3THX
Mopox Ha MecTopoxaeHnd 1o EpkmmmoBy paccrosauio coctaiuser dj=10.ITo 3nadeHmsIM
EBKINIOBOTO paccTOSHUS MaKCHMalbHOE 3HAueHHWEe CTemeHM cxoacTa cocrapiser d;=10.
BoJIBIIMHCTBO MOPO/] B 3TH 3HAYCHUSI YKIIA/IBIBAIOTCSI.

Takum o6pa3om, Ha ['e1abeKCKOM 30J0TOPYIHOM MECTOPOXKICHUH B pe3yJIbTaTe KJIACTEPHOTO
aHajgM3a MO0 MHOTOMEPHBIM MapaMeTpaM YCTaHOBJIEHO, YTO H3Y4EHHbIE TOPHBIE MOPOJIBI
00bEIMHEHBI B TPYNITEL, B OCHOBHOM B COOTBETCTBHH CXOJCTBA MX MHUHEPAIBLHOTO COCTaBa U THITY
CTPOCHHSI.

[IpumMeHeHre MeETOZOB KJIACTEPHOTO aHaKM3a I03BOJIIET MPOBOAMTH T'PYNITUPOBKY TOPHBIX
opox 1o (PU3NKO-TEXHWYECKUM CBOMCTBaM. Ha OCHOBE TpyNIHMPOBKHM M CTENEHH CXOJCTBA
TOPHBIX TIOPOJT MOXKHO HCKaTh palMOHAJIBHBIE WYTH I OOECHEeYeHHs] OSKCIUTyaTalnu
MECTOPOXKIEHHH.
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