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Thus, the influence of weather conditions on the productivity of sunflower hybrids was proved in field ex-
periments. On average, over the years of research, the maximum seed productivity at the level of 3.41 was provided
by the hybrid Region for plowing to a depth of 28-30 cm and compliance with the biologically optimal irrigation
regime. The minimum result was obtained on non-irrigated plots with the Souvenir hybrid without tillage, where
the yield decreased to 0.91 t/ha or 3.7 times. Comparison of the influence of the studied factors on the yield of
sunflower proved the maximum efficiency of irrigation, which provided the formation of 61.8%. The method and
depth of tillage, the share of which was 12.1%, also had a significant effect on plant productivity. The hybrid
composition had the smallest effect on the yield of the studied crop - 5.8%. The effect and interaction of the studied
factors was less than 5%, and the influence of unaccounted for factors was equal to 7.7%.

Keywords: sunflower, hybrids, tillage,, irrigation, yield, quality.

With the development of market relations, the de-
mand for sunflower and products of its processing has
increased significantly in both domestic and foreign
markets, seed prices have risen significantly, which has
made this crop one of the most profitable. At the same
time, a more efficient and rational way to increase gross
fees is to invest in irrigation and the latest cultivation
technologies [1-3]. Intensification of the agricultural
sector on irrigated and non-irrigated lands should in-
crease the productivity of crops, reduce energy con-
sumption, irrigation water and preserve soil fertility un-
der conditions of fuller use of the natural and climatic
potential of the Southern Steppe of Ukraine [4]. There-
fore, there is a need to explore a range of issues, the
most important of which are to increase sunflower
yields by optimizing the water-air and nutrient regimes
of the soil and phytosanitary condition of crops,
through irrigation and rational methods and depth of
basic tillage [5].

During the cultivation of sunflower in 2016, re-
search showed that in non-irrigation control without
basic tillage, crop yields reached the lowest values and
amounted to 0.94 t/ha. Seed productivity of Polit 2 and
Region hybrids exceeded 3 t/ha under the resource-sav-
ing irrigation regime and deep plowing by 28-30 cm.

The use of biologically optimal irrigation regime al-
lowed to obtain seed yield over 3 t/ha on all hybrids
plowing to a depth of 28-30 cm and peeling to a depth
of 12-14 cm. The yield of seeds without cultivation
ranged from 2.09 to 2.35 t/ha or was 39.5-61.3% less.

In the conditions of air drought and decrease in the
amount of atmospheric precipitation under unfavorable
weather conditions, which developed in 2017, the min-
imum level of yielding sunflower seeds was obtained
on all hybrids, the productivity of which was studied.
The minimum level of plant productivity of 0.68 t/ha
was obtained from the Souvenir hybrid without basic
tillage and irrigation. Yield growth to 3.11-3.28 t/ha
was in the hybrids of Polit 2 and Region in areas with
the use of biologically optimal irrigation regime for
plowing to a depth of 28-30 cm. The tendency to in-
crease plant productivity was observed in areas with
plowing, especially for biologically optimal irrigation
regime - on average up to 3.11 t/ha. The Souvenir hy-
brid formed, on average by factor, seed yield at the
level of 2.11 t/ha, and the Polit 2 and Region hybrids
increased it by 17.5-21.3%.

Under favorable conditions in 2018, the highest
yields were obtained in the field experiment, especially
for the cultivation of hybrids Souvenir and Region,
plowing to a depth of 28-30 cm as the main tillage and
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vegetation irrigation under the biologically optimal ir-
rigation regime - 3.38-3.60 t/ha. In areas with shallow
tillage to a depth of 12-14 cm, the hybrid Region had
an advantage - 3.46 t/ha. On average, in terms of irriga-
tion regime in 2018, the difference between the studied
non-irrigated and irrigated options was less than in pre-
vious 2016 and 2017 - in the range from 92.4 to
118.7%, which can be explained by increasing rainfall
and reducing irrigation and irrigation norms. Plowing
allowed obtaining more seeds of the studied crop in
comparison with peeling and zeroing cultivation under
non-irrigated conditions - by 1.6-25.4%, by spring-sav-
ing irrigation - by 13.1-38.7%, and under the biologi-
cally optimal regime - by 23, 5-35.1%.

Summarizing the obtained experimental data for
three years of seed yield of sunflower hybrids proved
that the use of irrigation caused a significant increase,
on average, from 1.22 t/ha on non-irrigated control to

2.56-2.92 t/ha (Table 1). Thus, the conduct of vegeta-
tive irrigation in arid conditions of the Southern Steppe
of Ukraine increased the productivity of plants of the
studied crop by 2.1-2.4 times.

Depending on the method and depth of tillage, the
pattern of yield reduction in the direction from plowing
by 28-30 cm to zero tillage was manifested. Under non-
irrigated conditions, the variant with plowing received,
on average, 1.40 t/ha, and with peeling to a depth of 12-
14 cm and zero tillage, plant productivity decreased by
17.6-29.6%.

The change in the hybrid composition also signif-
icantly affected the seed yield of the studied crop. Thus,
the maximum of this plant productivity at the level of
3.41 t/ha was obtained when growing in the experi-
mental areas of the hybrid Region on the biologically
optimal irrigation regime and plowing to a depth of 28-
30 cm. Seed yield decreased to 0.91 t/ha or in 3.8 times.

Table 1

Yield of sunflower hybrids depending on the irrigation regime, methods and
depth of tillage, t/ha (average for 2016-2018)

. Average by fac-
Regime irrigation (fac- Method and depth of tillage Hybrid (factor C) ?orsy
tor A) (factor B) Souvenir P%"t Region B A

Plowing of depth 28-30 cm 1.25 1.34 1.61 1.40

Non-irrigation (control) | Shelling to a depth of 12-14 cm 1.09 1.23 1.27 1.19 1.22
Without tillage 0.91 1.09 1.23 1.08
Plowing of depth 28-30 cm 2.78 3.00 3.14 2.97

Recourse saving Shelling to a depth of 12-14 cm 2.32 2.76 2.73 2.61 2.56
Without tillage 1.96 2.01 2.35 2.10
Plowing of depth 28-30 cm 3.23 3.24 3.41 3.29

Biology optimum Shelling to a depth of 12-14 cm 2.90 3.05 3.20 3.05 2.92
Without tillage 2.31 2.38 2.59 2.42
Average by factor C 2.08 2.23 2.39 2.24

LSDgs by factors A, B, C: main effects — 0.12 t/ha; partial differences — 0.08 t/ha

According to the results of the analysis of the var-
iability indicators of the effective signs of the impact on
the sunflower yield, it was found that irrigation has the
greatest impact on the seed productivity of plants -
61.8%. Tillage provided a high impact - 12.1%, and the
hybrid composition had a minimal impact - 5.8%. The
interaction of irrigation with tillage (Al) was 4.3%,
other interactions (AU and AU) had a lower impact -
2.8 and 3.9%, respectively. The full interaction of the
studied factors (ABC) had a very low level - 1.6%. The
residual impact at the level of 7.7% included the action
and interaction of unaccounted for factors, primarily
weather conditions in some years of research.

Thus, the influence of weather conditions on the
productivity of sunflower hybrids was proved in field
experiments. In all cases, seed yield increased in a fa-
vorable 2018 and, conversely, decreased significantly
in arid 2017. This difference was especially significant
in the control version without vegetative watering. On
average, over the years of research, the maximum seed
productivity at the level of 3.41 was provided by the
hybrid Region for plowing to a depth of 28-30 cm and
compliance with the biologically optimal irrigation re-
gime. The minimum result was obtained on non-irri-
gated plots with the Souvenir hybrid without tillage,
where the yield decreased to 0.91 t/ha or 3.7 times.
Comparison of the influence of the studied factors on
the yield of sunflower proved the maximum efficiency

of irrigation, which provided the formation of 61.8%.
The method and depth of tillage, the share of which was
12.1%, also had a significant effect on plant productiv-
ity. The hybrid composition had the smallest effect on
the yield of the studied crop - 5.8%. The effect and in-
teraction of the studied factors was less than 5%, and
the influence of unaccounted for factors was equal to
7.7%.
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Abstract

The article presents the results of experimental determination of moisture content, ash content of plant raw
materials Phlomoides canescens, as well as the quantitative content of 44 elements in flowers, stems and leaves
by inductively coupled plasma mass spectrometry using an ICP-MS NEXION-2000 device. Revealed certain pat-
terns of distribution of elements

AHHOTAIUSA

B CTaThe TIPUBEICHBI PE3YyIbTAThL OKCIICPUMEHTAJIBHOTO ONpEACIICHUA BJIQXKHOCTH, 30JIbHOCTH
PACTUTCIIBHOTO ChIPbA PhlomOides canescens, a TakKiKe KOJIUICCTBEHHOTO COACPIKAHUSA 44 >71eMEeHTOB B OBETAax,
CTEOJISIX U JIUCTBSIX METOJIOM MAacc-CHEKTPOMETPUH C WHIYKIMOHHO-CBS3aHHOM IutazMoi Ha npudope ICP-MS
NEXION-2000. BoisiBiieHbI onpeiei€HHbIe 3aKOHOMEPHOCTH PacIipOCTPAHEHHS AIIEMEHTOB

Keywords: vegetable raw materials, humidity, ash content, macro- and microelements, mass spectrometer
with inductively coupled plasma.
KiroueBble cioBa: PACTUTCIIBHOC CBIpBé, BJIQXKHOCTb, 30JIbHOCTb, MAKPO- 1 MHUKPOIJIEMECHTBI, MAaCC-CIICK-

TPOMETP C I/IH,I[YKLII/IOHHO'CB?B&HHOI\/’I IUIa3MOH.

Pon Phlomoides MOENCH (Phlomis L.- cuHo-
HHM, 30IIHHUK - PYC) IIUPOKO PACIIPOCTPAHEH B €BPA3HUH.
HacuuThiBaeT cBhimie 100 BugoB [1]. B xumudeckom
OTHOLICHUH XOPOILO M3Yy4YEH PsiJl BUIOB, B YACTHOCTH,
OrHeBuK KiyOHEHOCHBIH (zam. Phlomoides tuberosa),
paHee - 30NHHUK KIyOHEHOCHBIH (zam. Phlomis
tuberosa) — BHI MHOTOJIETHHX PACTCHH# cemeiicTBa
ScnotkoBeix (Lamiaceae), - TunoBoii Bua poga Orue-
Buk (Phlomoides). TIpouspactaer B yMEpEHHOM KITHU-
Mare Goubinei yactu EBpasuu [2]. B muctesax oOHapy-
xeHo auproe macio (0,02 %), conepxamiee GuTO,
JIUHAJIOOJT, DBTEHOJ, KaproGMILIICH OKCHI U 1., (ia-
BOHOW/IbI: AMWICHUH, AalHUIeHHH-/-O-TIIOKYPOHHUI,
JIFOTEOJINH, IUHAPO3H I, JTFOTCONHH- 7 -O-TIIOKypOHUIH
ap. [4-7], B xnyOHsiXx OOHApyKEHBI CallOHWHBI, B
HaJ3eMHOI YaCTH - aJKaTOUIbl, HPUAOUIBI MUKPOJIIE-
MEHTBI: XKeJIe30, MarHuH, [IMHK, Me/lb, MapraHell, HH-
Kenb, TutaH [8,9].

SIBasleTcss XOPOWIMM IIPSHO-BKYCOBBIM —pacTe-
HueM. KopHeBble KIIyOHHM cozepKaT MHOTO Kpax-
mana[10], B mpexHue BpeMeHa MX HMCIOJIb30BAIM IS
W3rOTOBJICHHS KOHIUTEPCKUX M3IEIHH M COYCOB, MO-
nounoii kamu[11]. Hennsiii megonoc [12].

PacteHue HCIONB30BaIM B HAPOIHOW MEIMIMHE
IpU [THEBMOHUH, OpPOHXHTE, JKENTyXe, TeMOppoe Kak
BSDKYILIEE, PAHO3AXKHBIIAIONIECE U TOHU3HUPYIOLIEE CPel-
CTBO. DKCTPAKTBI PACTEHUS U OTIEIbHBIC COEANHEHUS
U3 Hero oO0JIaJaloT NPOTUBOBOCIIAIUTENIBHBIM JIeH-
crBuem[3,13].

OOBEKTOM ~ HAIlIEro  HCCIEAOBAHUS  SIBISIETCS
HamemHas dactb Phlomoides canescens (Regel)
Adylov, Kamelin & Machmedov (Phlomis canescens -
cuHOHUM). ABnsercs snaemom [lamupo-Amnas (Kupru-
3usi, Y36ekucran) [14,15]. Ceipsé€ cobpaHo B HIOHE
2021 toma B OKpecTHOCTSX ceneHus lllaxmmapman
(0k.2000 M Hax ypoBHEM Mopsi) DepraHckoii odiacTy.
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Otot Bua Gnusok k Phlomoides oreophila, otiauyaro-
IIFIACS JINCTHSIMA CO 3BE3IYaTHIMHU BOJIOCKAMH BBEPXY.
B xuMuyeckoM OTHOIIEHHMU Majio U3ydeHbl. B naHHOM
paboTe mpUBOIATCA pe3yIbTaThHl IIEPBOHAYATIHHBIX HC-
CJIeZIOBaHUH 110 XUMHYECKOMY COCTaBY CBHIPbS.

Oxcnepumenmanvuas  yacmo.  OmpenercHue
BIIQXKHOCTH. BO3ymIHO-cyXoe CBIphE TOCIe TIaTeb-
HOTO TMEPEMENIMBaHKs PACCHIAIN TOHKUM CIIOEM Ha
JOCKE W M3 Pa3HBIX MECT OTOMpaiy MpoObl Ha KaKIoe
onpezaencaue. OToOpaHHBIE HABECKH JpoOWIA B
CTyIIKE, 3aTeM IIEPCHOCHIIN B IPEIBAPUTEIHHO BBICY-
[ICHHBIC U B3BCIICHHBIC OFOKCHI U, 3aKPBIB KPBITIIKAMHU,
B3BeUIMBaIU. BricymuBanue mpo0d Nponu3BOIHIH B CY-
mmnbHoM mkady npu 100-105°C B Teuenue 4-X 4acos.
[To ucredeHnn yka3aHHOTO BpEMEHH OFOKCHI C HaBec-
KaMu OBICTPO BEIHUMAIH 13 MIKa(a, 3aKphIBAIIN KPHIIII-
KaMH M MoMelianu B skcukartop Ha 10-15 muH, B3Be-
IIMBANH; TOBTOPSUTM /O JOCTH)KEHHUS IIOCTOSHHOTO
Beca. 3a OKOHYATENBHBIN pe3yabTaT MIPUHUMAIH CPEl-
HEee U3 JBYX NapaulelbHBIX onpenesneHui. Pacxoxne-
HUS MEXy TapaUIeIbHBIMU OTIPEACICHUSIMU HE TIpe-
BeImano 0,3%.

OmnpeneneHne 30JI5HOCTH MTPOBOIFITH ITYTEM CXKH-
raHus HaBeCKU B MyeJte 1ipu Temneparype 600-800°C
B T€UCHHE 2-3 4acoB, J10 IIOJTHOTO HCYE3HOBEHUS B 30J1€

OpraHMYeCKUX BEUIECTB B BUjE 4YepHbIX 4acTull. Co-
JeprKaHKe 30JIbI OTIPEIEIIUIH 110 Pa3HOCTH, MEXTy Mac-
COM THUTJISL 10 W MOCJIe POKAINBaHUS B Mydelie, BbIpa-
JKEHHOM B MPOIEHTAX K MCXOHOM HaBecke [16-18].

OmnpeneneHne Makpo- U MHKPOIJIEMEHTOB. ODKC-
NEepUMEHT MPOBOIMIM Ha Macc-CHEKTPOMETpe C WH-
IYyKIIMOHHO-CBSI3aHHOM 1uasmoir Mapku ISP MS
NEXION-2000. B Tenonossie aBroknassl DAP-100
0oTOMpanyu B3BEIICHHBIC HA aHAJIUTHYECKUX BECax
HaBeckd 306l Maccoit no 0,1r., nmpunusanu no 30 mi
KOHIIEHTPUPOBAHHONW a30THOW KHCIIOTHI. ABTOKIJIABBI
3aKpBIBAJIM M IOMECTHIIN Ha IIPHOOP MUKPOBOJHOBOTO
paznoxenus Berghoff ¢ nporpammHbIM 00ecrieueHreM
MWS-3+ . TlomrydeHHBIC TIPO3PaYHEBIC PACTBOPHI (PHITH-
TPOBaJIK B MepHbIE KOJIObI 00beMoM 100 mi1, 1oBoAMIN
00beM 10 MeTkH 0,5% azotHOM KucioToi. IToaroros-
JICHHBIE TaKMM 00pa3oM MpoObI aHAM3UPOBAIH C I10-
MOIIIBI0 MYNbTHRIIEMeHTHOTO craHaapta Ne3 (29 ame-
MEHTOB), a Takxke cTanaapt Ha pryrs (Hg). [19].

Obcyancoenue pezyrbmamog. Pe3ynbTaThl onpeie-
JICHUS! BIAKHOCTH BO3YIIHO-CYXOH HaJ3eMHON 4acTH
(Tabn.1) moKa3pIBaOT, YTO BHICYIIEHHOE HA BO3/IyXE B
TEHH CHIPhE COXPAHSET JOCTATOYHO BBICOKOE KOJHYE-
CTBO BJIary.

Tabnwma 1.
PesynbTaThl OnpeesieHus BIXHOCTH B chipbe Phlomoides canescens
No Bec Bec Orokca ¢ Hagecka, r PesynbTaTsl Houns Bnarwy, Cpennee
OroKca OI0KCa, I HCXOTHOM B3BEIIMBaHUA % 3HadeHue, %
HaBECKOH, T IOCJIE CYUIKU
OmnpiT 1 19,062 20,239 1,177 20,168 6,03 6,06
Omnbit 2 15,876 16,918 1,181 16,846 6,09

C 1eInpio MOCIeqyIOIeT0 YCTAaHOBICHHS YIIEMEHTHOTO COCTaBa Ha3EMHOM J4acTH PacTeHHS IPOBEIH IKCIIC-
PUMEHT IO OTIPEICIICHHUIO 30JIbHOCTHU ChIPhS (Ta0I1.2).

Tabmuma 2.
PesynbraThe onpenenenus 3oapH0ctd Phlomoides canescens
Ne Bec Bec turns ¢ | Hasecka, r Pesynbrarsl Bec 30ms1, Cpennee
THUTJIS TUTJIISL, T MCXOJIHOM B3BEIIUBAHMS MOCTE r 3HaYCHHE
HaBECKOM,I COKUTaHHS,T 30JIHOCTH, %0
Omsrr | 32,375 34,865 2,49 32,563 2,302 7,9
Ompit 2 16,872 19,632 2,76 17,092 2,540

Pe3ynpTathl 3KCIIEpUMEHTa M0 KOJIMYECTBEHHOMY OTIpesieNieHuIo 44 31eMeHTOB MpHBEIEHBI B Ta0IuIe 3.
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Tabnuna 3

KonmnuecTBeHHOE OTIpEAeneHre COASPIKaHms MUKPO- i MAKpOdJIeMeHTOB B opranax Phlomoides canescens

meronom ISP MC

No DJIeMEHT KonmuecTBeHHOE CoiepyKaHue, MT/KT

LBETHI cTebmu JINCTBS
1 Jluui, Li 0.279 0.206 0.613
2 Bbepusmii, Be 0.000 0.002 0.012
3 Bop, B 252.07 236.16 227.84
4 Hatpwuii, Na 843.59 695.11 728.45
5 Marnuii, Mg 1428.61 959.88 2489.76
6 Amomunuii, Al 198.700 492.042 259.362
7 Kpemuwit, Si 6789.83 6380.56 6213.47
8 docdop, P 3707.09 2483.42 2952.59
9 Cepa, S 364,86 567,85 1403,20
10 Kamuii, K 14421.64 16473.63 14785.09
11 Kanpuuii, Ca 9695.03 16642.24 22869.99
12 Turan, Ti 4,409 3,775 8,980
13 Bananuii, V 0.263 0.286 0.505
14 Xpowm, Cr 1.791 1.301 1.727
15 Maprasen, Mn 12.594 8.382 22.307
16 Keneso, Fe 184.54 215.91 427.60
17 Koo6anst, Co 0.154 0.092 0.212
18 Huxkens, Ni 1.572 0.891 1.399
19 Men, Cu 7.882 3.996 5.595
20 unk, Zn 0.160 0.105 0.216
21 Iamnwmii, Ga 0.218 0.994 0.420
22 I'epmannii,Ge 0,013 0,11 0,014
23 Mpeimsk,AS 0,073 0,072 0,166
24 Cenen, Se 0.176 0.137 0.161
25 Py6unnii, Rb 4.834 3.536 3.291
26 CrpoHiwii, Sr 4.965 16.936 12.420
27 Iupkonuii, Zr 0.160 0,105 0,216
28 Huo6uii, Nb 0,005 0,003 0,014
29 Moaubaen,Mo 0,206 0,141 0,271
30 Cepebpo, Ag 0.006 0.003 0.008
31 Kanmuii, Cd 0.010 0.006 0.019
32 Wuuii, In 0.000 0.000 0.000
33 0080, Sn 3.734 2.647 3.223
34 Cypsma,Sh 0,140 0,019 0,079
35 Ie3wmii, Cs 0.016 0.012 0.024
36 bapwuii,Ba 4,717 23,107 9,458
37 Tanran, Ta 0.000 0.001 0.005
38 Boasdhpam, W 0.007 0.003 0.013
39 Penuii,Re 0.000 0.000 0.001
40 Pryts, Hg 0.531 0.273 0.479
41 Tannmi, T1 0.000 0.001 0.005
42 Csuner, Pb 1.343 0.890 1.772
43 Bucmyr,Bi 0.003 0.003 0.007
44 Ypan, U 0.097 0.055 0.037

AHanmu3 JaHHBIX II0Ka3bIBaeT, 4YTO B LEJIOM
OoJipIliee KOJIMYECTBO JJICMEHTOB HAKallJIMBaeTCs B
JIMCTBSIX, OJJHAKO HaTpus, kpeMHUs. (ochopa u onosa
B IIBETaX HECKOJIBKO OOJIbIIIE, YEM B APYTHX OpraHax.
B ToXe BpeMmsa, allOMUHUN, KpPEMHUM, Kaluii,
CTpOHIMHU, Oapuil mpeoOiianaT B cTeOisax. B obmem
10 PaCTEHHUIO HANOOJIBIINMH B KOJTMYECTBEHHOM OTHO-
IIEHUM KOMIIOHEHTAMH SIBJISIIOTCS KaJdbLIMM, KaJlui,
Marauy, xene30. QIyKkTyanun O0NBIIEero Coaep KaHus
JJIEMEHTOB MOAUYMHSIOTCS paHee OTMEUYEHHOM HaMu
3aKOHOMEPHOCTH JJIsI JIEMEHTOB C TMOPSAKOBBIM

HOMepoM B Tabmuie MeHpeneeBa, KpaTHBIM IECTH
[20].

Takum o0Opasom, B paboTe IpeaCcTaBICHBI
pe3yNbTaThl ONPENENICHUs] BIIAXKHOCTH, 30JIbHOCTH
coipbst pactenus Phlomoides canescens, a Takxe KOJH-
YECTBEHHOTO CcoJiepKaHus 44 >IeMEHTOB B TPEX opra-
Hax pacTeHus. BolsBlIeHBI OnpenenéHHbIE 3aKOHOMED-
HOCTHU PacIpOCTPaHEHHs JIEMEHTOB.
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VCJIOBUSA PASMENIEHUSI ATOKAPBOHATHOM 30JIOTOPY THONH MAUHEPAJIM3AIINA
YAKBLIKAJSSHCKAX T'OP (FOKHBIN Y3BEKUCTAH)

Abstract

Ounnos U.C.,

Kapwunckuti unsicenepro-3k0HoOMUYECKUll UHCMumym
2. Kapuu, Y36exucman

Sp6odoes T.H.

KAHOUOam mexHuyeckux HayK, OOyeHm

Kapwunckuii unsicenepro-3koHOMUYECKUL, UHCIUNLY M
2. Kapuu, Y36exucman

The article presents general characteristics of the Carlin-type gold mineralization and shows that a distinctive

feature of the Chalkalyan Mountains is a significant predominance of carbonate strata in the Paleozoic sediments,
as well as a wide distribution of small granitoid intrusions. The leading factor determining the development of
gold-bearing metasomatites is their confinement to zones of high tectonic activity and an abrupt change in the
acidity-alkalinity regime in the carbonate environment, which determined high mobility of ore-bearing elements.

AHHOTAIUSA

B craTtee MMPUBOJAUTCA 0606ma1011me XapaKTCPUCTUKH 30JI0TOTO OPYACHCHUA KapJ'II/IH-TI/IHa, II0Ka3aHo, 4TO
OTJIMYUTENLHON 0COOCHHOCTHIO YaKbUIKAITHCKUX TOP SIBISIETCS CYIIECTBEHHOE TIpeobiialanre B pa3pese maneo-
30MCKHX OTJIOKCHUH Kap6OHaTHBIX TOJII, a4 TAKKE IITHUPOKOC PACIIPOCTPAHCHUC MAJIbIX 'PAHUTONIHBIX HHTPY3UH.
BenymuMm dakropom, onpeaessiouM pa3BUTHE 30JI0TOHOCHBIX METACOMATHTOB, SIBJIICTCS IIPUYPOUYCHHOCTh UX
K 30HaM BBICOKOM TEKTOHUYECKON aKTUBHOCTH 1 PE3KOE UBMEHEHNE PEXKNMA KHCIIOTHOCTU-IIEIIOYHOCTH B Kap6o-

HaTHOMU cpeae, O6yCJ'IOBI/IBIlIee BBICOKYIO NOABMIKHOCTD PYJOTI'CHHBIX 3JICMCHTOB.

Keywords: gold, apocarbonate, Carlin-type, Chalkalyan Mountains, mineralisation, carbonate rocks, miner-

alogical and geochemical.

KnaroueBsble ci1oBa: 30JI0Ta, aHOI(ap6OHaT, KapJ'II/IH-TI/IH, YaKbUIKAJISTHCKHIE TOpbL, OPYACHCHUC, Kap6OHaTHLI€

MOPO/1bl, MUHEPAJIOTO-I€OXUMHUYECKHH.

[ToBbImIeHHBIN MHTEpPEC K YCIOBHAM (POPMUpPOBa-
HUSI 30JI0TOTO OPYIACHEHHS B KapOOHATHBIX IOPOJAX
0OBSICHSETCS TEM, YTO 30JI0TOPYIHBIE MECTOPOXKICHUS
B VIJIEPOJUCTHIX TEPPUTEHHO-KapOOHATHBIX (opma-
IUSIX COCTABJIAIOT 3HAYUTEIBHYIO JOJII0 MHPOBBIX 3a-
macoB 30Ji0Ta. Haubosnee mImpoKo MECTOPOXKACHUS MO-
no6Horo tuna pacupocrpanessl B CIIA u B Kutae, rae
OHM TIPUYPOYEHBI K JIOKAIBHBIM y3JIaM, 00beIUHSIO-
IIUX JECATKH OJHOTHUIIHBIX OOBEKTOB (KJIAcTephl B
Hesane n «3omnoteie Tpeyronsaukn» B Kutae). Ho me-
CTOPO’KJICHUSI B KAPOOHATHBIX MOPO/IaX BCTPEUAIOTCS U
B Jpyrux peruoHax mupa: Poccun, Makenonuu, Ka-
Hane, Upane, Ilepy, Typuuu, Unauu, ABctpanuu, Nu-
noHesnr, Manaiizmn, @umunmuaax, FOAP. [Hupokas
reorpausi pacrpoCTpaHEHUs] TaKOTO THIA OpyIeHe-
HUSI, TOMOJTHATENBHO MOJUYEPKUBAET BO3MOKHOCTH BBI-
SIBJICHUSI MECTOPOXKJICHNH 30JI0TA U B APYTUX paiioHaX,
HMMEIOIINX CXOAHBIC T'€0IOTHYECKHE 0OCTaHOBKH.

Takum palfloHOM MOXXET paccMarpuBarbes U Ya-
kputKasstackue Topel (UKID), pacmonoskeHHbI B 3a-
padmano-Anaickoit CTPYKTYpHO-(pOpMaIOHHOH
30He. YakbUIKAIAHCKHE TOPbI MIPUYPOYEH K FOT0-BO-
CTOYHOMY cerMeHTY AdraHo-TapKUKCKOH TacCHBHON
KOHTUHEHTAJIbHOM OKpaWHbI, XapaKkTepU3yeMou Ipe-
o0JaflaHueM  MHOTEOCHHKIMHAIBHBIX  IIEIb(OBBIX
(hopmaruii, BKITIOYAIONIMX TOJIIH IEpecIanBaHus Kap-
OOHATHBIX, KPEMHHUCTHIX U TENMUTOBBIX opo (Puc. 1).
[To xapboHaTHBIM TIOpOJIaM M3ydaeMoro paiioHa Qop-
MUPYIOTCS apTHJUIM3UTHI U JHKACIIEPOU B, KOTOPBIE B
30HaX MHUHEPAIM3ALNH COEPXKAT B KAUECTBE HOCHUTE-
Jeldl CyOMHKPOHHOIO 30JI0Ta CYOMHKPOCKOIMYECKHE
Cynb(HABl ¥ THIIOTCHHBIE TIMHUCTBIE MUHEPAIIBl. BhI-
SIBIICHHOE 30JI0TO€ OpY/ICHEHHE B KapOOHATHBIX TOPO-
JaX, MMEET 30JI0TO-PTYTHO-CYPbMSHO-MBIIIBSIKOBYIO
TEOXUMHYECKYIO CTIeH(UKY.
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K oOmmM xapakTepucTHKaM arokapOOHATHOTO
30JI0TOTO OPYACHEHHS OTHOCSTCS:

- IPUYPOUYCHHOCTH Py K KAPOOHATHBIM CEKIIHSIM
paspepa,

- nepudepuitHoe TOJI0KEHUE 10 OTHOMICHHUIO K
apeajaM TOJMXPOHHOTO MarmaTh3Ma | IPOCTpaH-
CTBEHHAS Pa300MIEHHOCTh C MaJBIMH TPAHUTOUIHBIMA
HHTPY3USMUA U JaHKOBBIMH POSMH JIAMIIPO(PHUPOB U
IIEJIOYHBIX 0a3aJIbTOUIOB;

- KOHTPOJIb OPYACHEHHs Pa3pbIBHBIMU CTPYKTY-
pamu;

- HH3KOTEMIICPATYPHBIH XapakTep MpPeApYyIHOTrO
MeTacoMaTo3a, BRIPAKEHHBII B IPUYPOUCHHOCTH OpY-
JICHCHUS K 30HaM apTHJUTM3UTOB U JXKACTICPOPHUIOB;

- OHOTUIIHBIN BEILIECTBEHHBIN COCTaB Py, BKIIO-
YaIIUH MEPEMEHHOE KOJIUYECTBO MBIIIBSIKOBHCTOTO
MUPUTA U CYIb(OCOJICH, TPH OTPAHUICHHOM COJICpIKa-
HUUW KAHOBAapH, SHIOTEHHOTO FeMaTUTa U aHTHMOHHTA;

- TeCHasl CBS3b 30JI0TOPYIHOW MUHEpAIU3AI[UK C
aMOp(hHBIMH Pa3sHOBUIHOCTSIMH KpEeMHE3eMa U Kallb-
LUTOM PA3ITUYHBIX TeHEPAIIH;

-TUIIOMOP(HBIA HA0OP 3JIEMEHTOB-WHANKATOPOB
opyaeHeHus, Bkmovaromii Hg, As, Sb, Ag u Pb, B
MmenbIieit mepe Cu, Zn, P u Mn.
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Puc. 1. CxemMa reoj1orH4ecKoro crpoenust YakbUIKaJISIHCKOro Meradjioka
€ JIANNLIMY 110 30,10TOMY OPYJACHCHMIO B KAPOONATHLIX HOPOAAX

1 - YeTBepruuHas cucrtema. Hepacunenennast. T'aneuHuku, cynecu, cyruaku (Q);
2 - Heorenosast cucrema. Hepacunenennasi. Konrmomeparer, mecqaHuku, minHbl (N);
3 - KameHHoyroneHas cucrtema. CpeaHMii-BepXHU oTaenel. Maprys3opckasi CBUTA.
Konrnomeparsl, eCHaHUKH, AIEBPOIUTEL. OIHCTOIHTEI U OJHCTOILIAKH
KapOOHATHBIX M KpeMHHUCTBIX nopox (C, ,mr); 4 - Huxuuit otnen. [TymHeBaTckast CBUTA.
KpeMHH, KPEMHHCTBIC CJIAHLIBI C THH3AMH APrUJIIHNTOB, ECYAHNKOB, aesponuTos (C,ps)
5 - HdesoHckast cuctema. CpennHuii otaes. XomKaKkypraHckast CBUTA. MI3BECTHSIKH,
00IOMOYHBIE M3BECTHAKY, KpeMHH, 1oaoMuTHI (D,hd); 6 - HiwkHui otoen. MagMoHCKast CBHUTA.
Hspectrsaxy, nonoMutsl (D md); 7 - Crnypuiickas cucrema. Bepxuuii oraen.
Kynpykckas ceuTa. JJOJTOMUTHI, H3BCCTHAKH AOJIOMHUTOBEIC (S,kp); 8 - HIpKHMIT-BCPXHHUIT OTICHBL
Kyrtypaxckas ceuta. Jlonomutossle, kapOoHaTHeie 6pekunu (S, kt); 9 - Huxnuii otacn.
ITunrckast cBUTA. I THHUCTBIC M MTCCYAHUCTHIC HU3BCCTHSIKH, H3BCCTHSIKH JOJIOMUTHUCTBIC,
TICCYAHUKH, aPTHIUTHTEI, TY(BI KHCI0TO cocTaBa (S,8n); 10 - OpmoBHKCKast CHCTEMA.
Cpecanmii-epxHuii otacnsl. IlaxproMoHcKkas cBUTA. [IeCHaHUKH, AICBPOIMTEI, APTHILIHTEIL,
Ty()BI KHCIIOTO COCTaBa, KOHTTIOMCPATHI, H3BCCTHAKH (O, ,, O,8h); 11 - JlamnpogHpsr;
12 - [To3aHCKaMCHHOYTOIBHBIH aBrainKyMaHCKUH IPaHUT-aJaMCIHUTOBBIH KOMILICKC
U KapaTo0e-3upadynaKkCKHii a7aMeIuT rPAHUTOBBIN cyOkommncke. KpynHosepHucToie
nop(hUPOBUAHBIC OUOTHTOBBIC TPAHUTEI-AJAMCIIHNTBI, OMOTUTOBBIC rpaHuTsl (by,yC;)
13 - CpenHCKaMCHHOYTONbHBIH IXTOHCKHIT KBAPLICBO-AHOPHT-TPAHOIMOPHTOBBIH KOMILICKC.
I'paHOIMOPHTEI, MCIIKO H CPCIC3CPHUCTHIC MOP(HPOBHIHBIC, KBAPLICBEIC AHOPHTHI (Y8C,)
14 - PynomnposiBenunst 30;10Ta B KapOOHaTHEIX moponax: 1 - Akara; 2 - Kascarap
15 - TInomaau pacipoCTPAHESHHE 30JI0TOH MHHEPATH3ALIMK B KAPOOHATHBIX TTOPOAAX:

1 - Kem3puiTypyKCKas; 2 - SIXToHCKas; 3 - HamrennHekad; 4 - AKOHHCKasa

B Toxe Bpems, anokapOOHATHOE 30JI0TOE OpyZe-
Henne UK B pa3imuHbBIX €ro 4acTsX XapaKTepHU3yeTcst
OTIPENICNICHHBIME  OCOOEHHOCTSIMM,  TTO3BOJISFOLIMMH
BBIJICTTUTD B €ro (opmare 4 OCHOBHBIX THIIA: aKaTHH-
ckuil  (Au-cynb(GHIHO-apTWIIM3UTOBBIA  Oe3KBapIie-
BEIiT) — akOMHCKHH (AU-CyTb(pHIHO-KACTICPOUTHEIH )
— KaBcarapckuil  (Au—cynb(hocoJIbHO-IPKACTIEPOHI-
HBII) — Kapacyhckuil (Au-cynb(uIHO-apTrHILITH3UTO-
BBl SMOpPHOHAIIBLHO-KacTieponaHbIii) [1].

UYKT" xapaxrepu3yeTrcst pa3pe3aMH Haneo3os, co-
CTOSIIIUMH U3 TPEX OCHOBHBIX JJIEMEHTOB: BYIKaHO-
TeHHO-TEPPUIeHHBIX 00pa30BaHUi OPJIOBUKA-CUITYpa,

KapOOHATHBIX M KPEMHHUCTO-TEPPUTEHHO-KapOOHAT-
HBIX (hopMalLmii CHITypa-ZIeBOHa U TEPPUI€HHBIX Qop-
Manuii kapbona [2, 3, 4, 5].

KapOoHaTHBIE OTIOXEHHS paccMaTpHBAIOTCS B
KayecTBe OJaronpUsATHOM TEKTOHWYECKH MOJIOTOB-
JICHHOH cpenpl (B BHIE CTPYKTYPHO- JIUTOJIOTHYECKUX
U F€OXMMUYECKHX JIOBYIIEK) IJIsi IPOHUKHOBEHUS TUJI-
POTEPMATIBHBIX PACTBOPOB, OCAXKJICHUS M KOHIEHTPA-
LMY 30JI0Ta.

KapOoHaTHbIe TOpU30HTHI — BaKHEHIIHN Ppr3nko-
XUMHUYECKHUH, CTPYKTYPHBII M pynooOpa3yromuii dak-
TOp (IpOOIIEHHBIE U BHICOKOMIOPHUCTHIE IEKAIBIIUTH3H-
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POBaHHBIE MOPOJIBI — CpeJia JUIS HIMPOKOTo CIIEKTpa Me-
TaCOMAaTUTOB, UCTOYHUK CEPHI M, BOBMOKHO, PYAHBIX
KOMIIOHEHTOB; 00JIaCTh Pa3BUTHsI KapOOHATHBIX OCaJI-
KOB — IIOJIMTOH IS JIOKAIH3alliy O TEHIIMANBHBIX PY/I-
HBIX pailoHOB W MecTopoxJeHuil). BegymmmM dakro-
POM, OTIpENEIIAIONINM pPa3BUTHE 30JI0TOHOCHBIX METa-
COMATHUTOB, SBIIACTCS TPHUYPOUCHHOCTh MX K 30HAM
BBICOKOW TEKTOHUYECKOW aKTUBHOCTH M PE3KOE M3Me-
HEHHE PEeXMUMa KHUCIOTHOCTH-IICIOYHOCTH B KapOo-
HaTHOW cpeJie, 00YCIOBHBIIEE MOJBIKHOCTh 3JIEMEH-
T0B (Si, Ca, Na, K, Au, As u 1p.).

BenyuiM ¢GakTopoM pynOOTIONKEHUS SBISETCS
TEKTOHUYECCKad HApYUHICHHOCTb Kap60HaTHBIX mopong
(OpexuupoBaHue, pacclaHIICBaHUE, CMATHE) U MPOSB-
JICHUEC B HUX THUIAPOTCPMAJIBbHO-METACOMATHYCCKUX
mporeccoB. OcamuTeNsIMu 30JI0Ta U3 PyIOHOCHBIX pac-
TBOPOB MOTYT TaKXe OBITh yIJIepoJ| ¥ TIMHUCTBIC MH-
HEepabl.

XwumusM nporecca popMupoBaHHS anloKapOoOHAT-
HBIX 30JIOTBIX PYA MPEICTABISACTCA B CIEAYIOIIEM
Buge. Cyas 1mo XxapakTepy HOBOOOpPa30BAaHHBIX MITHE-
paJIOB B 30HaX arnokapOOHATHOTO 30JI0TOTO OpY/ACHE-
HUS (B OCHOBHOM METACOMATHYECKHUH KBapI W THJ-
pOCIIOABI) COCTaB T'MIPOTEPMAIBHBIX PAaCTBOPOB
ATIOMOCHJTUKATHBIA. B cocraBe BMemaromux kap0o-
HATHBIX TIOPOJ] IPUCYTCTBYET KaJbIIMIA, MarHWA U yT-
nekucinora. [Ipu B3anMoaelicTBUU THAPOTEPM C KapOo-
HATHBIMH TOPOJAMH TPOHMCXOIUT METACOMATHUYECKOE
3aMeleHne KapOOHAaTOB KpeMHe3eMOM ¢ 00pa3zoBa-
HUEM JDKACIIEPOUIOB W KPUCTAILIM3AINS YHIOTCHHBIX
TJIMHUCTBIX MHUHEPAIOB, B OCHOBHOM, B MEX3€PHOBOM
MPOCTPAHCTBE HCXOJHOTO MaTpUKCa, THOO B TOHYAMN-
IIUX TPEIIUHKAX.

Ecnu B rugpoTepManbHOM pacTBOpE HapsILy € 30-
m0TOM ecTh W aHHOHBI WO3, TO 0CBOOOKIAIOIIHIACS
CaO B mporecce OKPEMHEHHUSI MICT Ha 00pa3oBaHUE
meenrTa CaWQy, yTo HaOIFOMAETCS HA MHOTHX MECTO-
poxnenusix Kapnuu-tuna.

BozneiictBue Ha kapOOHATHBIC MOPOJBI KHCIBIX
THPOTEPMATBHBIX PACTBOPOB HNPUBOJHUT K (HOPMHUPO-
BAaHUIO pa3JIMYHBIX TUIIOB ME€TACOMATUTOB, YTO OTYECT-
JTUBO HaONIOMaeTcss Kak Ha OOBEKTe-3TalloHe (MecTo-
poxxnenuu Kapnun), Tak u B UKT'.

®DopMHIpOBaHUE 30JI0TOTO OPYASHEHUS HA MECTO-
poxnennu KapiuH compoBoxkiaercs: aekapOoHaTH3a-
LMEH, aprulIn3anueil, OKBapLieBaHUEM U KaJIbLIUTU3A-
nuei [6].

B mporecce nexkapOoHaTH3alMK  KapOOHATHBIC
MUHEpANbl CENIEKTUBHO PACcTBOPSIINCH W IIepepaciipe-
JEISUTUCH (JIOJIOMUT, KaK, MEHee PacTBOPHMBIH MUHE-
paJt, OOBIYHO COXpaHSAETCSA B BUE PEIUKTOBBIX POMOO-
BUIHBIX KPUCTAJIJIOB B IOPUCTOM TIIMHUCTONH OCHOBHOU
Macce). B cBsi3u ¢ m30upaTebHBIM BHITIETa9UBAHHEM
1 BBIHOCOM KaJIBIIMTA 13 MHHEPAJIM30BAHHBIX 30H, B H3-
MEHEHHBIX IOpOJaxX OCTAaeTCs MHUHEpajbHas Mmacca
(MaTpuKc), cocTosmIasi B OCHOBHOM M3 KIIACTHYECKOTO
KBaplia, IIIMHUCTBIX MUHEPAJIOB U PETMKTOBOTO JI0JIO-
MuTa. UHTEHCHBHO IeKaIbII(PUINPOBAHHEIE TOPOIBI,
coJieprKalliie 3HaUUTEeNIbHOE KOJIUYECTBO J0JIOMUTA Ya-
CTO TIOBBIIIEHHO 30JI0TOHOCHEI.

Apruyumzanysi IpUBOJIUT K 00pa3oBaHHUIO CBOE-
O6pa3HBIX MATHUCTBIX MOPOJI (HHTHa MECTa CKOIIJICHUS
TJIMHUCTBIX MHUHEPAJIOB Pa3MEepPOM JECATHIC JOJIA MM —

HecKoJIbKo cM). [IsaTHHCTBIE TOpo Akl HanboJee 30J10TO-
HOCHBI (Ha y4acTKax, HE MOIBEPTIINXCS BBIBETPHBA-
HHIO, CBETJIO-CEpPhIE ISITHUCTBIE MTOPOJIBI PE3KO BbIje-
JSIIOTCSL CPENU COXPaHUBLIEHCS TEMHO-CEPOMl OCHOB-
HOM Macchl mopojsl). B mpoiuecce BbIBeTpUBaHUA
IIATHa OKpalIWBAIOTCA OKHCIIaMU Fe n BBITJIAOAT
TEMHO-KOPHYHEBBIMH Ha CBETIOM KpPacHOBATO-XKEN-
ToM Qone. C yBeJTMYCHUEM JIOJH B IISITHAX OPUSHTHPO-
BAaHHBIX JSIUTEHETHYECKUX TJIMHUCTBIX MHHEPAJIOB,
YBEJIMYHMBACTCS M COJIEPIKaHUE 30J10Ta.

Ciou, ¢ OpUEHTUPOBAHHBIMHU TJIMHUCTBIMU MUHE-
pailaMH, TpeCTaBISIOT co0Ol SMUTreHeTHYeCKue Ka-
HaJIbl, IO KOTOPBIM BBIHOCHUJIMCH, BBIIICIOYCHHBIC N3
TOpO/IbI KapOOHATHI M IPUHOCKIIOCH Au. B camux mpo-
CIIOMKax OPUEHTUPOBAHHLIX TJIMHUCTBIX MHHEPAJIOB
KapOOHATHBIE MUHEPAJIBI MPAKTHYECKH OTCYTCTBYIOT.
BeposiTHO, 3TO CBSI3aHO € pa3pylICHUEM IEPBUYHOU
TEKCTYpPHI B 30HaX BEIHOCA KAPOOHATOB.

[Mpouecc aprumm3anuy, Mo-BUANMOMY, COIPO-
BOXOacT I[eKap6OHaTI/ISaHI/I}O. I'maBHBIM TIMHUCTBIM
MUHEPAJIOM SIBJSIETCS. MIUINT, MEHEE PaclpOCTpaHEHbI
MOHTMOPIIJIOHHUT U KaOJIMHUT. B O0JbIIMHCTBE HCce-
JOBaHHBIX PYAHBIX OOpPa3lOB TJIMHHUCTHIE MHUHEPAIBI
ciarator 20-60% mnoponsl. Camo coboil pasymeercs,
YTO B TAaKOW MOPOJIE KAKOE-TO KOJIMYECTBO INIMHUCTHIX
MHUHEPAJIOB COAEPXKAJIOCh M /IO M3MEHEHUs. 3a CueT
NEPBUYHBIX TIJIMH, CKOHLOCHTPUPOBABIOMXCA BCIICA-
CTBHE BBIHOCA KapOOHATOB, BEPOSATHO, c(HOpPMUpPOBa-
Jach TOJBKO YacTh TIMHHCTON COCTaBIISIOLIEH M3Me-
HEHHOW moposl. OHAKO TIMHNUCTBIE MHHEPAIIBI BO3-
HHUKaJM TaKXe NP MEepeKpUCTAIUIM3ANNHA U HPIMOMN
KPHCTAJUIN3AIMN B CBA3U C THAPOTEPMAIIbHON IIepepa-
OOTKOHM MOPOABL. 3a CUeT 3THX IPOILECCOB, IO-BHIH-
MOMY, U 00pa3oBanach OCHOBHAas Macca TJIMHUCTBIX
MHUHEPAJOB B apriUIM3HPOBAHHBIX IMopoaax (opma-
uun PobGepr-MayHTiHe. B mpo3paunbix numdax us
PYZHBIX 00pa3IoB BHIHO, YTO WJUIUT Pa3BUT B BHUE
TOHKOKPUCTUTMYECKUX TJIMHUCTBIX yenryek. Oraensb-
HbIE TaKWe YEeIlyHKH pa3MepoM B JI0JIM MUKPOHA B CO-
BOKYITHOCTH CJIAraloT arperaThl ¢ MapajieIbHbIM Iora-
CaHUEM B CKPCHICHHBIX HUKOJIAX.

MeTo/1 peHTTeHOBCKOM AN(paKkuy 1MoKa3ai, 4yTo
WUINT HEoOBIYaliHO XOPOIIO OKPUCTAIUIM30BaH M HE
COJZICP)KUT MEKCIIOEBBIX ITAKETOB MOHTMOPHIUIOHHTA.
MOHTMOPHIUIOHUT B OOJIBIIMHCTBE 00pa3LoB BCTpeya-
€TCs B BUJIE HE3HAUUTENBHOM, HO YETKO OIpenesieMon
MUHEpaJIbHON (ha3bl, ero KOJIMYECTBO MHOTIa BO3pac-
TaeT OKOJIO JIaeK KBapIleBbIX MOP(UPOB, IPUYEM B ca-
MHUX U3MEHEHHBIX JJaHKaxX M 10 UX KOHTAKTaM MOHTMO-
PUIIJIOHUT CTAHOBUTCA TJIaBHBIM HOBOO6pa30BaHHLIM
MuHepanoM. Ha HEKOTOphIX ydacTKax Ipeodiamgaro-
MM OKa3bIBa€TCS KAOJMHHUT, ITUKKHUT K€ MICHTH(U-
OUPOBaH TOJNBKO B O0Opa3lax M3MEHEHHOH maiiku u3
[JIABHOTO PYJIHOTO TeJa, OTOOPaHHBIX BIOJb pasjioMa
C3 mpoctupaHus, U TOJIBKO B HEOONBIIUX KOJUYE-
CTBax.

HuskoremnepaTypHble MeTaMOppHUYECKUe WIn
THUAPOTEpMAIIbHBIE WUIATHI OOBIYHO 00IagaroT MeTa-
crabuibHOM cTpykTypoit IMd m IM. Otn meracra-
OWIbHBIE CIIOABI KPUCTALIM3YIOTCSI PAHO M MOTYT
YCTOWYHBO CYIIECTBOBATh MPU HU3KHX TeMITEpaTypax.
B TakoM moHMMaHUH K WUJITTATY OTHOCHUTCA TUAPOCIIIOAa
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(vyacTo 3TH Ha3BaHMS OKAa3bIBAIOTCS CMHOHUMAaMH) U
JlaKe MEJIKOUeIIyHyaTblii CEpULIUT.

AprujUIM3UTBl  COCTOSIT U3  TOHKO3EPHUCTOU
CBETIIO OKPAIICHHON ININHBI (KAOJIMHHT + JUKKHT + HUIT-
JIUT), CEepULMTA, KBaplLa, I'MIPOKCHIOB >Kelesa, spo-
3WTa, TUIICHUTA, KAIIbIIUTA, CHICPHUTA, MapKa3uTa, IH-
pHTa, peanprapa u aypunurMenTa.

B pynHO# 30He HeOoNbIIME MPOCION «aJeBpO-
MIECYaHOTO» COCTaBa MEHEE MHHEPAIN30BaHBI, 4eM
IIPOCIIOH INIMHUCTO- AJIEBPOIUTOBOTO COCTABA.

B cBsi3u ¢ M30MpaTeIbHBIM BBIIETAYHMBAHIUEM U
BBIHOCOM KaJIbIINTa U3 MUHEPAIM30BAaHHBIX 30H, B U3-
MEHEHHBIX IIOpOJaX OCTAaeTCsi MUHEpajlbHas Macca
(MaTpuKC), cocTosMIIas B OCHOBHOM M3 KJIACTHYECKOTO
KBapLa, IJIMHUCTBIX MUHEPAIIOB U PEITMKTOBOTO JI0JIO-
MHUTA.

Wnnur sBiseTcs TIaBHBIM TIIMHUCTBIM MHUHEpa-
JIOM, aCCOLMUPYIONINM C PyJHBIMA MUHEpaaMH (B He-
KOTOPBIX PYJHBIX 00pasiax oH 3annMaeTt 10 50 % 00b-
ema). KommuectBo kBapua kojuebiercs ot 25 % B 00-
pasnax MHTEHCUBHO aprHJUTU3HPOBAHHBIX OPOJ 10 75
% B OKBaplLIOBaHHBIX MOPOJAX PYAHBIX 30H. Penukro-
BBIH JJOJIOMUT MOXET OTCYTCTBOBATh, HO B HEKOTOPBIX
oOpasnax ero kojuuectBo jgocturaet 40 %. Kampuur
OOBIYHO HAXOAUTCS B PACCESIHHOM COCTOSIHHH, HO Ha
HEKOTOPBIX y4acTKax IOJIb3YeTCs 3HAYUTENBHBIM pac-
MIPOCTPAaHEHNEM M SBISIETCA 37€Ch MO3THUM SIHICHe-
TUYECKHM MHHEPAJIOM.

Otnoxenue AU, BEpOSITHO, IPOUCXOIUIIO B 3aBEp-
IIAOMIYIO CTAIUIO TIPOIECcCa BBIIETAYNBAHNS U OKBAP-
LIEBaHUSI OCA/IOYHBIX W3BECTHSKOB, MpEAONpPEeInB-
IIETO MX BBICOKYIO IIPOHHUIIAEMOCTh. I1macTsl, oTHOCH-
TEJBbHO, OoJiee MPOHUIAEMBIX TOPOJ, CIYKWIN
MIPOBOJHUKAMHU PacTBOPOB, OT HUX Yepe3 MeJIbuanIine
U TOHKHE TPELIMHBI 30J0TOCOAEPXKAIINE (IFOUIBI
i dyHANPOBAI B IIACTHI, MEHEE TPOHUIIAEMBIX I10-
pox. Otnoxxerne AU B OCHOBHOM IPOHCXOHIIO B TOH-
KUX KallHsipax, a He B TJIaBHBIX KaHAJIaX UPKYISALUT
o I0B.

Acconmarys AU ¢ KaOJIMHATOM M TOHKOJIHCIIEpPC-
HBIMH CIlofamu moamedena gasuo (Lincoln, 1911).
Becbma BeposTHO, UTO MOCHE OCaXKACHUS TOHKHX Ya-
ctuil AU M3 UCTUHHOTO PacTBOpa KOJUIOMIHBIE KPH-
CTAJUTBl CBOMMH MOJIOKUTEIBHO 3apsHKEHHBIMH KOH-
L[aMH MOTJIH ITPUTATUBATH OTPHLATEIBHO 3apsDKCHHBIC
gacTuisl AU KosmmonaHoTo pasmepa. B 1963 roxy Van
Olphen onybnukoBan 35IEKTPOHHYIO MHUKPO(OTOrpa-
(MO0 KPUCTAIIOB KAOJIMHKUTA, HA KOHI[AX T'eKCaroHab-
HBIX YelIyeK KOToporo 000co0IeHbI chepudecKue BhI-
nenenust Au. Pasmep kpuctamios kaoauauta 0,5 — 1,0
MKM, Au — 0,005 — 0,1 mxM. Ha 60JI6IIMX IJI0CKOCTHBIX
MIOBEPXHOCTSAX KPHUCTAUIOB TJIMHUCTBIX MUHEPAIOB
peo0IaialoT OTPHULIATENbHBIC 3apsabl, HO Ha KOHIAX
KPHCTAJUIOB BCKPBIBAIOTCSl Kpas CJIOEB CTPYKTYpHOU
PELIETKHU C MOJOKUTEIbHBIMU 3apsiaaMu. Takum obpa-
30M, NIOJIO’KUTENbHBIN ABOMHOM CTPYKTYPHBIH CIIOM Ha
KOHIIE KPUCTAUINYECKOW ITIMHUCTON YEIIyWKHU IIPUTS-
ruBaeT AU, TOTAa KaK MJIOCKHE JBONHHbBIE OTPHIATEIb-
HBIE CJIOU JIOJDKHBI €r0 OTTAJIKUBATh.

JlaHHO€ KOJIIOMAHOE SIBICHNE MPEICTaBIISET 0CO-
Oblif MHTEepec IS BBISICHEHHS NPUYMH €CTECTBEHHOM
KOHIEHTpauuu AU B HEOOJNBIIMX TIMHUCTBIX MPO-

cnosix. IlpencraBnsgercs, uro koyouaHoe AU, ofHa-
JKJIBI OCAXKIEHHOE W3 PacTBOPA, MOTJIO Iepepactpere-
JISITHCS 32 CUET YKa3aHHOTO MEXaHU3Ma.

30Ha apruUTU3UTOB MEPEKPHIBACT KACTICPOHIBI
1 KPEMHHCTHIE IOPOJIBL.

B MuHepann30BaHHBIX 30HaX (GUKCUPYIOTCS Clie-
noytomue (GOopMBl KpeMHe3eMa: OOJOMOYHBIE 3epHa
MEpBUYHOTO KBaplla; TEMHBIE MPOCIOU «POTOBHUKOBY»
(BEpOSITHO CHHTEHETHYHOTO XapakTepa); IOPUCTHIE
TpyO00Opas3HbIe AIUINIICOUATIBHBIE TeIa MEIKO3EPHH-
CTOTO MEPEKPUCTAIIM30BAHHOTO KBapIla; JICHTHI Ce-
pOTo XaJiie/[0Ha MOPUCTOTO, APY30BOTO WIIN IUIOTHOTO
N MaCCUBHOI'O, Pa3BUTHIC BJAOJIb CJIOUCTOCTU, MECTaMU
BBIKJIMHHUBAIOIMECS, JTMOO JAIOIINE Pa3lyBbl MOIIHO-
CTBIO 10 3 M M JDKACHEpOUJIbI, ABIAIOLINECS MPOAYK-
TaMH CKPBITOKPUCTAUIMYECKOTO 3aMEIICHHUS H3BECT-
HSIKOB.

B pyzne otaenbHbIe O0Jiee TPOHUIIAEMBIE TPOCION
W IUIACTBI MOTYT OBITh WMIIPEHBUPOBAHBI MO3HUM
KaJIbIITUTOM, BBITIOJTHAIOIIUM UHTCPCTULIUN BOKPYT KUJI
narnomMopHOro kBapua. JlekapOoHATH3MPOBaHHBIE
YYaCTKHU TJIaBHOTO PYAHOrO Tella MECTaMH OKa3aJHCh
MTOBTOPHO KaJbIINTH3UPOBAHBI ¢ 0OPa30BaHNUEM IICEB-
JIOU3BECTHSKOB ITOBBIIEHHON 00bEMHOM IUIOTHOCTH (1
HHU3KUM COJICP’KaHHEM 30JI0Ta, BEPOSITHO BHI3BAHHBIM
pa3yOOKMBaHWEM pPYIbl NPH JOTOJHUTEILHOM IIPH-
BHOCE KapOOHATOB).

OrpaHudYeHHBIE IOHOPHBIE CBOMCTBA, KaK KapOo-
HAaTHOW cpenbl, TaK W TOJACTHJIAIONINX HWKHETalleo-
30MCKMX BYJIKaHOTE€HHO-TEPPUT€HHBIX  OTIOXKEHUI
MO3BOJISIIOT IMPEANoJIararh IOBEHWIBHYIO PUPOIY 30-
noTta mpy GOPMUPOBAHUN allOKapOOHATHOTO 30JI0TOTO
OpYZICHEHUS ¥ COCPEIOTOYHUTH ITOMCKN UCTOYHUKOB PY-
JIOTEHEPUPYIOMUX (IIOUI0B Ha TIYOOKUX YPOBHSIX
CTPYKTYp TPAaHCKOPOBOTO XapakTepa.

MmuHepaioro — TeOXUMHUYECKHE OCOOEHHOCTH
arokapOOHATHOTO 30JI0TOTO OPYICHEHHS OIpEeaeis-
FOTCSI: OJTHOTHITHBIM COCTaBOM HHM3KOTEMIIEpaTypHBIX
MUHEPAJIBHBIX MAparcHE3MCOB U MOCTOAHHBIM ITPUCYT-
CTBHEM B MHHEPAIM30BaHHBIX 30HAX MBIIIBSIKOBH-
CTOTO MUPHUTA, 00OTAILIEHHOTO MUKPOAJIEMEHTAMU; He-
3HAYNTEIHbHBIM 00BEMOM PYAHBIX MHHEPAJIOB B PyI0-
HOCHBIX METacOMaTHTaX; F€OXUMHYECKUM Hpoduiiem
PYABI, BKIIOYAIOLIEM OCHOBHBIE 3JIEMEHTHI THIIOMOP)-
Horo komruiekca (As, Sh, Hg, Pb, Ag); cyOMukpoHHbIM
pa3MepoM CaMOPOIHOTO 30JI0Ta M €T0 MUHEPAIOB KOH-
LIEHTPATOPOB (IIMPHUTA U TUAPOCIION).

Ha ocHOBaHMM IIPOBEJEHHOTO HCCIENOBaHMS,
HaIpaBJICHHOTO HAa CHCTEMAaTH3AIMIO BBISBICHHBIX TH-
NOB, M3YYeHHE OCOOEHHOCTEH Cpeibl pyAO0JIOKaIHu3a-
UM ¥ TIPEJPYIHOTO METacoMaTo3a, BEIIECTBEHHOTO
COCTaBa Py M HMX T'C€OXUMHYECKHX XapaKTepPHCTHK,
CBSI3U C MarMaTH3MOM M POACTBCHHBIMH 3HAOT €HHBIMHU
pyaHBIMHU (hOpMaIMSIMU, pa3paboTaH IPOrHO3HO-TIOHC-
KOBBIM KOMILJIEKC, BKJIFOYAIOIIUN CTPYKTYPHO-T€0JI0-
THYECKHE, TEOXUMHUYECKHE U MUHEPATOTHIECKHE KPH-
Tepun. Pa3paboTaHHBIA KOMIUIEKC HO3BONISET YCOBEp-
[ICHCTBOBaTh ~ METOJOJIOTHIO IIOMCKOB  30JIOTOTO
Opy/ieHeHHUs B KapOOHATHBIX MOPOAaX.
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Abstract

Dental care is one of the most resource-intensive areas in healthcare in the provision of primary health care
and belongs to the most expensive areas of the healthcare economy and, as practice has shown for many decades,
the most prepared to work in market conditions. An analysis of the work of dental institutions shows that in the
spheres of state and municipal health care, the share of entrepreneurial activity reaches 50% or more of the total
amount of work. Therefore, there should be no ineffective dental units in the healthcare system. For the effective

work of the dental service, it is necessary to use a resource approach [1, 2, 3, 5, 6].

Subject. assets, capabilities, organizational processes, information, knowledge controlled by the enterprise
and allowing it to create and implement effective strategies.

The goal is to study the parameters and combination of necessary resources based on the goals, activities,

strategy, business processes in the dental service.

Methodology. assessment of market prospects, external and internal threats; analysis of the strengths and
weaknesses of the resource potential and assessment of its capabilities for a long period of operation; assessment

of overall competitiveness.

Results. to substantiate strategic recommendations taking into account several possible perspectives, to ana-
lyze the situation of the dental service. Determining the priorities of internal and external development.

Conclusions. The resource approach involves the identification and specification of available resources, and
additional research. At the same time, its implementation will strengthen the capabilities of the dental service of
the region and integrate new information and knowledge, which will strengthen competitive advantages.

Keywords: resource approach, organizational and management center, organizational psychology.

Over the past decades, a system of dental care or-
ganization has been formed in the Sverdlovsk Region,
including state, municipal, and private organizations.
The study of available statistical reports and the analy-
sis of the work of dental organizations showed the fol-
lowing. Using the example of the city of Yekaterinburg,
it can be seen that the dental service of the private
healthcare system takes over about 40% of all the ser-
vices of the dental health insurance market and about
72% of the services provided at the expense of personal
funds of citizens, VMI and other sources not related to
the MHI. Of course, the competitiveness of dental or-
ganizations of various forms of ownership has a posi-
tive effect on the availability and quality of dental care
for the population, especially in highly specialized and
highly specialized types, but we must not lose sight of
the safety and quality of dental services provided. The
requirements of sanitary legislation and the regulatory
framework must be strictly observed by all dental or-
ganizations. There should be a single organizational
and methodological center and a unified approach to
the provision of services within the framework of the
MHI and at the expense of other sources of funding. A
unified regulatory, organizational and methodological
framework for the provision of dental care is the most

important resource for the development of dental ser-
vices. Using the example of UIA "SP No. 12", we have
proved the effectiveness of creating a unified database
of regulatory and legal documentation for filling out
and maintaining medical records by medical workers,
creating unified approaches to providing dental care
and forming uniform requirements for the implementa-
tion of sanitary legislation by all employees of the in-
stitution. The results of our research were published
earlier [7, 8, 9, 10].

The personnel issue has always been an important
resource for the development of the dental service.
Large municipal dental organizations, in particular UIA
"SP No. 12" and many large private clinics have been
actively working with students of the Faculty of Den-
tistry of USMU since the third year. The active position
of both managers and employees of specialized depart-
ments allows them to actively attract young specialists
to independent work. But there are quite a lot of pitfalls
and the solution of emerging problems is possible only
with the involvement of external resources: the for-
mation of the position of chief specialists in protecting
the interests of dentists and dental organizations, the fo-
cus of the dental association's work not only on repre-
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sentative, but also on organizational and methodologi-
cal assistance for dental organizations of various forms
of ownership, the involvement of the latter in active
work to protect their interests in the preservation and
development of personnel [11, 12, 13, 14].

On the basis of UIA "SP No. 12", we, with the in-
volvement of students of the Faculty of Dentistry of
USMU, conducted studies among 259 patients visiting
a doctor, which showed the following results. The pop-
ulation attaches great importance to dental health: 89%
of respondents noted the need for regular visits to the
dentist. 2% refused to answer the questionnaire ques-
tions, 9% go to the dentist only for urgent indications.
There were 85% of applications for the treatment and
removal of teeth, of which only 16.9% of respondents
applied for planned oral sanitation. Of the respondents,
98.6% noted the need for visits to the dentist for pre-
ventive purposes. When analyzing the answers, the fol-
lowing factors drew attention to themselves, which, ac-
cording to the respondents, influenced the preservation
of dental health and the frequency of visits to the den-
tist: the price-quality ratio when receiving dental ser-
vices, nutrition culture, dental literacy. The data ob-
tained indicate the insufficiency of the preventive ori-
entation of the work of the dental service. With a
positive trend in the development of dental organiza-
tions and an increase in quantitative and qualitative in-
dicators in the provision of dental care, interaction with
the media remains problematic. The focus of work with
the media should be not only advertising their services
and attracting funds, but also the most important thing
is the prevention of dental diseases, the formation of the
attitude behavior of patients and, indirectly, dentists re-
sponsible for maintaining their health, the formation of
patient requests for quality and timely medical care.
The lack of information resource provision generates
dissatisfaction with the population's demand for dental
services. Our passive position when working with the
media generates a negative and consumer attitude on
the part of both our patients and society, which is influ-
enced by the media [15, 16, 17, 18, 19, 20].

The analysis of citizens' appeals conducted in our
institution, and the literature available for study on the
characteristic features of court cases, and the judicial
practice itself clearly demonstrates that 95% of com-
plaints and appeals of patients and court cases are re-
lated to insufficient regulatory support for the work of
a dentist, insufficient and incomplete elaboration of ex-
isting regulatory frameworks by both medical profes-
sionals and patients. "Free" interpretation of existing le-
gal norms by both doctors and patients, insufficient le-
gal protection of medical workers. Of the court cases
we have studied against medical workers and organiza-
tions, only 8% are of an acquittal nature [21, 22, 23,
24].

The most important problem is the training of
medical and non-medical personnel of dental organiza-
tions. Currently, an approach to creating a coherent,
unified system of postgraduate training of young pro-
fessionals is just being formed, everyone learns as best
they can and as far as they have enough funds. Instead
of receiving a systematic, versatile postgraduate educa-

tion, confirmed by scientific research, a specialist doc-
tor receives disparate knowledge, which sometimes do
not combine and cannot fit into the educational trajec-
tory of a practical specialist. There is a separate conver-
sation about the training of non-medical specialists.
Administrators (registrars) of polyclinics are currently
receiving a sufficiently systematic and high-quality ed-
ucation that allows them to successfully represent their
institution for consumers of dental services. Other staff
is completely deprived of the attention of the heads of
dental organizations, and the successful work of the
clinic depends on the competent work of the "auxiliary"
staff. Of course, in this case, the corporate culture in the
organization comes to the rescue, but it is still in its in-
fancy in our region.

Scientific and practical activities in our region are
the lot of enthusiasts. Unfortunately, the certification of
specialists for the category is not mandatory. This does
not at all stimulate doctors of practical healthcare to
conduct research in practical healthcare and, as a result,
there is no interest in independent study of scientific lit-
erature. As the work with students shows, already from
the third year, students need to defend their practical
work not only by passing an interview with a set of ma-
nipulations that they may have performed, but by a full-
fledged course work confirming the student's personal
participation in the organization of the doctor's work as
an assistant and containing his conclusions about the
work done under the guidance of a mentor. Similarly,
the category should be defended by a presentation of
the doctor about his work, skills, problems arising in
the process of work. Only feedback from doctors of
practical healthcare can show what resources are
needed to solve emerging problems [25, 26, 27, 28, 29].

All of the above allowed us to offer a program for
a resource-based approach to optimizing the organiza-
tion of dental care.

I. Creation of a single organizational and manage-
ment center of the dental service of the Sverdlovsk re-
gion for dental organizations of all forms of ownership.

A. Stage 1 - Completion of the creation of a uni-
fied database of patients, electronic medical records,
regulatory and methodological and organizational doc-
uments, for all dental organizations — no monetary in-
vestments are required. Creation of a unified approach
to the provision of dental care within the framework of
the Territorial CHI Program (based on the RMIS) and
at the expense of personal funds of citizens (Booking).

B. Stage 2 —a clear distinction between three types
of volumes dental care: basic funds of compulsory
medical insurance, high-tech - at the expense of funds
and personal funds of citizens, cosmetic (aesthetic) - at
the expense of personal funds of citizens.

C. stage 3 — Association of dental clinics in a sin-
gle network, on the ground leaving, depending on the
capacity of the institution or the chief medical officer
(Deputy chief physician), or the head of a structural
unit, possible to minimize administrative unit with re-
dundant functions.

11. Personnel work and mentoring.

A. To develop and approve a unified regulatory
framework for the conditions of training dental person-
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nel from the 3rd year of training students in medical or-
ganizations of the Sverdlovsk region. The distribution
of students should be carried out in all medical institu-
tions of the region, with the provision of a workplace,
places of residence and minimum wage.

B. The transfer of experience to a student is the
main method of training staff inside the clinic, since no
external training will be able to prepare a novice em-
ployee for professional activity for a particular medical
institution, using general principles of mentoring and
specific techniques, the use of which is associated with
the traditions and characteristics of a particular medical
organization. The general task of mentoring is to man-
age the process of student adaptation to work in practi-
cal healthcare and communication with patients and
their representatives.

C. Creation of a system of conditions, resources
and processes necessary for the implementation of
mentoring programs in medical organizations, using
developments in "lean technologies".

I11. Working with the media offices of organiza-
tions.

A. Formation of distinct package of documents ac-
cording to normative-legal support of information ex-
change, as within healthcare organizations, and the me-
dia.

B. Create a risk map for each health facility, when
working with the media.

C. the Formation of a positive image of the medi-
cal organization

D. Communication and information interaction
within the units (collective) a medical organization,
aimed at the formation and adherence of the corporate
culture.

E. formation of patients' requests for the preserva-
tion of their health and responsibility for the preserva-
tion of their health.

F. Protection of a medical organization from ille-
gal actions of journalists.

IV. Regulatory and legal support for the work of
the dental service.

A. Formation of a unified regulatory framework
for the dental service. A single package of documents
on the forms of medical documentation, IDS, contracts,
orders and other things.

B. Creation of a system to protect medical workers
from illegal actions of patients and external organiza-
tions.

C. Work with medical lawyers on the formation of
legal literacy of medical workers in the provision of
medical care.

V. Training of medical and non-medical workers,
exchange of experience.

A. Conducting monthly videoconferences, meet-
ings of all heads of dental departments with the report
of one of the departments on work, new technologies,
completed assignments.

B. Involvement of employees of specialized de-
partments, graduate students, residents to conduct stud-
ies on the profile, familiarization with the directions of
development of departments, institutes of UGMU,
SOMK offer distance learning in specialized depart-
ments.

C. Reports of specialist doctors to specialized em-
ployees of departments applying for the assignment of
a qualification category in videoconference mode
(VKS), before passing the qualification exam.

D. Organization of a training scientific and practi-
cal center for medical workers.

VI. Scientific and practical activities.

A. Conducting applied research with the involve-
ment of specialized and non-core scientific organiza-
tions.

B. Formation of horizontal and vertical scientific
and practical ties with medical and scientific organiza-
tions of other regions.

Summing up, | would like to note that in the con-
ditions of the impermanence of the external environ-
ment, a unified approach to the organization of a dental
service with a certain set of resources and abilities pro-
vides the most stable basis for determining one's own
identity and sustainability, a resource approach to the
organization of a dental service provides the most seri-
ous basis for a strategy for its successful development
in the region than the management of a dental service
based only on its needs, which cannot be fully satisfied
in a developing society.
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Abstact

The article presents the results of comparative retrospective clinical evaluation of direct restorations of oc-
clusal and contact surfaces of lateral teeth from photocomposite and glass ionomer materials. We examined 59
patients aged 23 to 45 years with 184 direct restorations, including 128 restorations of photocomposites and 56
restorations of glass ionomers. The terms of operation of these restorations ranged from 5 to 10 years. Clinical
assessment of the state of these restorations was performed according to selective adapted clinical criteria sepa-
rately on occlusal and contact surfaces. As a result of research the advantages of photocomposite materials over
glass ionomer cements in case of localization of direct restorations on occlusal and contact surfaces of lateral teeth
are established.

AHoOTaLif

VY cTarTi IpeAcTaBIeH] pe3yNIbTaTH MOPIBHAIBHOT PETPOCIIEKTUBHOI KIIHIYHOT OI[IHKH MPSMHUX pecTaBparlii
OKJIFO3IfHUX Ta KOHTAKTHHUX MTOBEPXOHB 3Y0IiB O14HOI rpymnu 3 (HOTOKOMITO3UIIIHHUX Ta CKIOIOHOMEPHHUX MaTepia-
niB. O6crexxero 59 nauieHTIB BikoM Big 23 1o 45 pokiB 3 184 npsiMumu BiTHOBJIEHHSIMH, cepel skux Oymno 128
pectaBpamiii 3 POTOKOMIIO3HTIB Ta 56 BiMHOBIIEHB 3 cKiIoioHOMEpiB. CTPOKHM (YHKITIOHYBAHHS LUX pecTaBparLlii
cximagany Bin S 1o 10 pokis. KiliHiuHY OIIHKY CTaHy IUX BiJHOBJICHb IIPOBOJIMIIN 32 BUOIPKOBUMH aJJalI TOBAHUMH
KIIHIYHUME KPUTEPISIMUA OKpEMO Ha OKITIO31HIX Ta KOHTAKTHUX IMOBEPXHAX. Y PE3yNbTaTi JOCTIHKEHHS BCTaHO-
BJICHI MepeBaru (OTOKOMITO3ULIHUX MaTepialliB HaJl CKIIOIOHOMEPHUMH [IEMEHTaMH Y pa3i JoKamizamii mpsaMux
BiIHOBJICHb Ha OKJTIO3IHHUX Ta KOHTAKTHUX MOBEPXHAX OI1UHUX 3yOiB.

Keywords: teeth, direct restoration, photocomposites, glass ionomers, retrospective clinical evaluation.
Karwu4osi cioBa: 3you, mpsMe BiTHOBICHHS, (POTOKOMITO3UTH, CKIOIOHOMEPH, PETPOCIICKTHBHA KIIiHIIHA
OIliHKa.

BigHoBieHHs 3y0iB Oi4HOI Ipynyu 3 BEJIMKUMH 32  JIIKapiB-CTOMATOJIOTB, IKi OCTIHHOTAa aKTUBHO 3aiimMa-
00’eMOM Kapio3HUMH ypaKCHHSIMH Ha KOHTAKTHHUX [I0-  OTHCA JIIKYBAIBHOIO p0oOOTOI0, SABJISIE COOOI0 CKIIaTHE
BEPXHSX, [0 BUKOHAHE 3a OyIb-IKUM, IpIMUM a00 He-  KITiHIYHE 3aBHaHHA [2, 3, 5, 6]. Lle mosicHIoeTh S, Tiepr
MIPSMUM, METOJIOM, 33 [yMKOIO ()axiBI[iB, HAYKOBIIIB Ta 32 BCE, aHATOMIYHMMHU YMOBaMH, TOTIOTpadiuHUM PO3-
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TallyBaHHSM 3Y0iB 3 KapiO3HHMMH IOPOKHUHAMUY BaXK-
KOJOCTYITHHX JUIS Bi3yaJIbHO-IHCTPYMEHTAJILHOTO KOH-
TPOJTIO JUTSTHKAX Ta 30HaX MOPOXKHUHU POTa, BHACITIZIOK
4oro Oynb-sKi MpodiTaKTHYHI Ta JTIKYBaIbHO-TiarHOC-
THUYHI MaHITyJSMl 1010 CTOMATOJIOTIYHUX 3aXBOPIO-
BaHb a00 [il, M0 CIPSAMOBaHI Ha 3MINCHCHHS OIIHKH
CTaHy 00’€KTiB MOPOKHIHH POTA Ta BCTAHOBJICHHS Pi-
BHSI SIKOCTI IIPOBE/ICHOTO JIIKYBaHHS, BUMAraroTh 0c00-
JUBO{ yBaru, TOYHOCTI Ta PETEIBHOCTI.

HeoOxigHo TakoX 3BaKUTH Ha Te, IO IpsIME ec-
TETUYHE BiHOBIICHHS BTPaueHOi aHATOMIYHOI GopMH
3y0iB OiuHOI rpynu, 30KpeMa, IX KOHTaKTHUX MOBEp-
XOHb, MOTPeOYE 3aCTOCYBAaHHSI I0AaTKOBUX aKcecyapiB
Ta IPUCTOCYBAHb JUIS pecTaBpallii, gacTinre 3a Bce, 11e
MaTpUYHI CHCTEMH pPI3HUX THINIB Ta MoAudikaIii,
KIUHH, Y TOMY YUCII, TaKi, [0 IPOBOIATH CBITIIO Bif
¢doTonoiMepr3aTopiB, KUTOYKHA Tomo [6]. 3a3HaucHi
JOJATKOBI aKcecyapd, 3 OJHOTO OOKy, MOJITIIYIOTh
poOoTy, 3a0e3Meuyroun 3pyIHICTh Ta SIKICHE MOJICITIO-
BaHHs aHATOMIYHOT (hopMH 3y0iB, a 3 IHIIOTr0, 3HAYHO
3MEHIIYIOTh MOXIIUBOCTI Bi3yallbHOTO KOHTPOJIO il
Ta MaHIIyJSIIH i, [0 BaXKJIMBO, IEBHOIO MIpOrO 00Me-
JKYIOTB TIPOCTIp IJISl IHCTPYMEHTAIBHOTO BTPYYaHHSI.

Sk npaBuiio, 06’€MHI Kapio3Hi ypakeHHs OIYHHX
3y0iB 3a JOBrHil Yac MPOTPECYBaHHS HEOJMIHHO OXOTI-
JIIOIOTh HE TUIBKM KOHTAKTHI MOBEPXHI, 3 MPHIIHHKO-
BUX JUITHOK SIKUX, JIe €Majlb € HAMTOHIION, Kapiec,
BJIACHE, HAWYACTIIIEC MOYMHAETHCS, alleé i OKIFO31iHI,
110 32 KiHIIEBUM PaxyHKOM IPH3BOANTH JIO BTPATH 3Ha-
YHOi YaCTHHH TBEPIUX TKAHHH KOPOHOK 3y0iB, a iHOI
HaBITh 1 KopeHiB [2]. Ile o3Hauae, o i IpsiMe BiTHOB-
JIEHHS Ma€ OyTH, 3p03yMiJI0, 00’ €MHUM Ta JOBrOTPHBA-
JUM 32 9acoM poboTu. OcTaHHE TBEpKEHHS CTOCY-
€ThCS, TIEpeLyCiM, MPSIMOT pecTaBpallil 3 BiIHOBIIOBa-
JBPHUX  MaTepialiB, 30KpeMa, (HOTOKOMITIO3UTIB,
BHECEHHSI SIKMX Y BiJIlIpenapoBaHi MOPOKHUHY Y 3y0aXx,
10 MiIUIATal0Th pecTaBpailii, Mae BigOyBaTHCs y HoIIa-
POBill TexHIli 3 HACTYNHHUM MOJIEIIOBaHHIM Ta
000B’SI3KOBOI0 TIOETAITHOIO CBITJIOBOIO TIOJIMEpH3a-
Li€10 KOKHOTO IIapy Ta yciel pecTaBpallii, B [JIOMY, Ha
3aKmouHOMY etari [3].

ITepeBaru Ta HenOMiKH (HOTOKOMITOZUIIIHHUX Ma-
TepiasiB, SKi € HAWOUIBII PO3MOBCIOIKEHUMH Ta 3aCTO-
COBYBAaHMMHM IIOJI0 BiTHOBICHHS 3yOiB (PpOHTAIBHOI
abo OiyHOI rpynH, 1oOpe BHUBYEHI Ta Bigomi [3, 4, 6].
Opnak y pasi pecraBparii 3y0iB 3 BeTMKHMHU JedeK-
TaMH HEOJIMIHHO ITPOSIBIISIETHCS TaKa HEraTHBHA BIac-
TUBICTh (DOTOKOMIIO3UTIB, sIK 00’€MHa TOJIMEpH3a-
HiffHa ycaJka, siKa pealli3yeThCsl I 9ac CBITIOBOTO
BIUIMBY Ha Marepiai Jyisi iioro 3arBepainns. Came yca-
JKy NPUHHATO BB@KaTH OJHIEIO 3 TOJOBHUX IPUYNH
PO3BUTKY Y MiCISApECTaBpAIliiHUIN TIEPio PI3HOMAHIT-
HUX YCKIaJHEHB, IO BEAYTh JO CKOPOUCHHS TEPMIHY
(GyHKIIOHYBaHHS ()OTOKOMITO3HIIIHIX BiTHOBIICHB [4,
6].

Hepinko nms pecraBparlii KOHTAKTHUX Ta OKIIO-
31IMHUX MOBEPXOHb 3y0iB OIUYHOT IPYNHU 3aCTOCOBYIOThH
CKJII0iI0HOMEpHI meMeHTH. L{i MaTepianu 3Ha4HO TpOC-
Timi y poOOTi, MarOTh 34aTHICTD XIMIYHO 3B’SI3yBaTHCS
3 TBEpAMMHU TKaHHHAMU 3yOiB, IO CYTTEBO MOCHITIOE
anresito, BOJIOMAIIOTH KapieCCTATUYHHUMH BIIACTHBOC-
TSIMH, iX He Tpeba BHOCHUTH IOIIAPOBO, IO, Y CBOIO
4epry, ckopodye gac podortu, Tomo [1, 5]. Oxnak ciin

3ayBaXKHMTH, IO CKJIOIOHOMEpPHI LIEMEHTH 3a (hi3uKo-
MEXaHIYHUMH XapaKTePUCTHKAMH, 30KpeMa, MIlHICTIO
Ta 3HOCOCTIHMKICTIO, TIOCTYMAIOTHCS (hPOTOKOMITO3HITIN-
HHUM MaTepiajlaM, TOMY JEsSKUX 3 HUX He PEKOMEHy-
I0Th BUKOPHCTOBYBAaTH JUISl BiHOBICHHS IUISHOK
OKITIO3IHUX TOBEPXOHb, SIKI MAIOTh BUTPUMYBATH Be-
JIMKE )KyBaJbHEe HABAaHTaXKCHHS.

CKII0I0HOMEpH MOCTYMATHCS (HPOTOKOMIIO3UTAM
TaKOXX 32 €CTETUYHUMH NIapaMeTpaMHy, 1110, 3pO3yM1iJIO,
He Bijlirpae BUPIMIANbGHOT poJii Y BITHOBJIEHHSX O1YHUX
3y0iB, aje BOHM MalOTh TaKi MaHITYJIALIAHI BIaCTHBO-
CTi, SIKi yTPYJHIOIOTh aJalTallilo JI0 TBEpANX TKaHHH,
y TOMY YHMCIIi Ha MPUSICEHHUX CTIHKax BiJIpenapoBa-
HUX y 3y0ax MOPOXKHMH, IO NEBHOIO MipOIO HOSICHIO-
€TBCS TX BUPAKEHOIO THKCOTPOIHICTIO [1, 6].

V Toii e vac, xy)Ke MpUBaOINUBOIO BUTIISIIAE HU-
3bKa BapTICTh CKJIOIOHOMEpPHHMX IIEMEHTIB, IO BaXK-
JIMBO BPaxOBYBATH y TEIMEPINTHIX TOCIPO3PaXyHKOBUX
yMOBax peOpMOBaHOI CTOMATOJIOTIYHOT CITY>KOH Kpa-
THA Ta MaiKe MOBHOT BIIMOBH JEPKaBH BiJ OIOMKET-
HOTO (hiHAHCYBaHHS CTOMATOJIOTIYHOT JOIIOMOTH I0PO-
CJIOMY HaceJeHHIO [5].

OCKiNbKH 1 pOTOKOMITO3MIIIHHI MaTepiai, i CKI0-
IOHOMEpHI IIEMEHTH 3aCTOCOBYIOTH ISl IPSIMOT pecTa-
Bpaii Oi9HHX 3y0iB 3 Kapio3HUMH ypa>KEHHSIMH OKJIIIO-
3IHHUX 1 KOHTAKTHUX TOBEPXOHb Yy CKJIAJHUX KJIiHI4-
HUX  yMOBaX, M0  OOMEXYITh  Bi3yaJbHO-
[HCTPYMEHTATBHHUHA KOHTPOIh JIKYBATbHUX MaHIITYyIs-
iif, IIKaBUM BWIJIAJA€ MOPIBHSUIBHE IOCTIIKECHHS
CTaHy BiTHOBJICHb OI9HMX 3y0iB caMe TaKOT'0 pO3Tally-
BaHHS.

Meta gociaigKeHHsI — MMOPIBHSUIBHA PETPOCIICK-
THUBHA KJTIHIYHA OIIHKA MTPSIMHUX pECcTaBpalliil OKII03iH-
HHUX Ta KOHTaKTHUX MOBEPXOHb 3y0iB OIUHOT rpymnu 3
(hOTOKOMITO3UITIHHUX Ta CKJIOI0HOMEPHUX MaTepiaiB.

Marepianu Ta Meroam. Y KIIHIYHOMY JIOCIi-
JDKeHH1 0yi10 oOcTexeHo 59 mamieHTiB BikoM Big 23 1o
45 pokiB, cepen sikux Oyno 27 4onosikiB (45,8% Bin
3arajJbHOI KibKOCTI 0OCTeXeHHX) Ta 32 KIHKK
(54,2%). IlamienTn 3BepHYIHCS JIO JIIKYBAIBHOTO 3a-
KJIaJy 3a HaJaHHSIM CTOMATOJIOTIYHOI JOTMOMOTH abo
JUIA TIPOBEICHHSA MpoQeciiHOl TirieHu MOPOKHUHU
pota. Y maHux oci® BUsABICHO, 3aranoM, 184 panimie
BHUKOHAaHI IIPSMi BiTHOBJICHHS KOHTaKTHUX Ta OKIIFO31H-
HUX MOBEPXOHb OIYHMX 3YOiB 3 Pi3HUX (POTOKOMITO3H-
LIfHIX MaTepialiB Ta CKII0IOHOMEPHHX IIEMEHTIB, 30K-
pema, cepen HuX Oyno 128 pecraBpaniii (69,6% Bin
yCi€l KUIBKOCTI BiIHOBJIEHB) 3 (DOTOKOMITIO3UTIB Ta 56
BigHOBIIEHD (30,4%) 3 ckioioHoMepiB. CTpoku (yHK-
I[IOHYBaHHS pecTaBpaliil y mopoXHUHI poTa oOcTexe-
HUX TaIfieHTiB cxagamm Bin 5 go 10 pokiB. Yci BigHO-
BJIEHH: OyJIM BUKOHAaHI 3 IPUBO Iy HEYCKJIaTHEHOTO Ka-
piecy.

JlocmimKeHHs! TPOBOIWIIN, 3TIHO 3 NPHUHIMIIAMA
T'enbcincpkoi aexmnaparitii, nmpuitHATOl ['eHEpaBHOIO
acambOiieero BeecBiTHROT MemnuHOT acomialiii, Konsen-
miero Paan €Bpornu npo mpaBa JIOAWHU Ta Oiomenu-
[UHY, 3aKOHOaBCTBOM YKpaiHu Ta Oyiu cxBasieHi KO-
MICi€l0 3 OIOCTHKH YHIBEPCHUTETY.

Kniniuny OIMiHKY cTaHy NPsIMHUX BiJHOBJIEHH Oid-
HUX 3y0iB MMPOBOJMIIN 32 BUOIPKOBHMH aJIalITOBAHUMHU
JI0 METH JTaHOTO MIOCTIMKCHHS MPOBITHUMH KIIiHIY-
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HUMH KPUTEPISIMH OKPEMO Ha OKJIFO31IHHHUX Ta KOHTaK-
THUX MOBEPXHAX IIUX BITHOBJICHB 3a JIOTIOMOTOIO 30i-
JIBITYBAJILHOT ONTHYHOT TexHiku. Kpurepii, 3a skuMu
MIPOBOJAMIIA TaKy IU(EpeHIIHOBaHY OIHKY, HEsSKOIO
MIpOIO BifIpI3HSUIHCS, 3QJICXKHO BiJ Ti€l MOBEPXHi Bil-
HOBJICHHSI, SIKY OI[IHIOBaJIU. EcTeTHuHI KpUTEpii OIHKK
JI0 YBard He Opajm, TOMY IO IIi XapaKTePUCTHUKH Y pasi
pO3TalllyBaHHs BITHOBJIEHB y 3y0ax O14HOT rpynu Mma-
IOTh BiAIrpaBaTH JHUIIE APYTOPSIHY POIIB.

Ciin 3a3Ha4MTH, 1O CIIEPUIY OLIHIOBAIM LLTiC-
HICTh YCHOTO BIHOBJIEHHS Ta HOTO aHATOMI4HY (O-
pMy. Skmo pecraBpanis Oyia MOBHICTIO YM Xo4a OU
YacTKOBO 3pyitHOBaHa abo Oysa nopyieHa il aHaTomi-
yHa (hopMa, TO TaKe BIAHOBJICHHS Jalli HE O0OCTEXY-
BaJIM, OLUHII BOHO HE mijisarano. Ko K LiTiCHICT
Ta aHaTOMi4Ha (Gopma Oyiu 30epekeHi, Iepexo I
JIO OIIIHKU CTaHy YaCTUHU BITHOBJICHHS, IO Oyia po3-
TaIIOBaHa Ha OKITIO3iiHIN moBepxHi. {71 mbporo 3acto-
COBYBaX BHOIPKOBI KpUTEPil BITHOCHO MOBHOIIHHOCTI
OKJIIO31HUX KOHTAaKTIB, KPaOBOTO MPWIISTaHHS Bijl-
HOBJIIOBAJILHOTO MaTepiaily 10 TBEpANX TKaHWUH BiHO-
BJICHUX 3YOIB Ta HasBHOCTI BTOPUHHOTO Kapiecy. s
OIIIHKM YaCTWHH pecTaBpallii, 0 OXOILTIOBaJIa KOHTa-
KTHY TOBEpXHIO, BHUKOPHUCTOBYBAJIM KPHTEpii 100
CTaHy KOHTaKTHOTO IYHKTY, KpalOBOTO NPWJISTaHHS
pecraBpainiifHoro Marepiainy, Ha IPUSCEHEBIH CTiHII,
OKPEMO BHPI3HSIOYM HASABHICTh HOTO HABHCAIOYHUX
KpaiB, Ta BTOPHHHOTO Kapiecy. PeectpyBanu HasiBHICTh
a0o BiZCYTHICTh NOPYLIEHHS 32 KOXKHUM 3 KPUTEPIiB y
BiTHOBICHHAX 3 (POTOKOMIIO3UIIIHHAX MaTepialliB abo
3 CKJIIOIOHOMEpPHHX LIEMEHTIB. Pe3ynbTaTi OIiHKM Ha-
BOJIMJIM B a0COTFOTHMX Ta BIAHOCHUX 3HAYEHHSIX.

OKITI031iHI KOHTAKTH OILIHIOBAJIH 33 JOTIOMOTOI0
apTUKyJsiiHOrO nanepy ToBiiuHOIO 40 MkM. Cran
MDK3yOHHX KOHTaKTHHX IYHKTIB 32 y4acTi TOCIIIKY-
BaHMX BiTHOBJICHb BU3HAYAJIN 3 3aCTOCYBAHHM (JIOCIB
BimmoBigHOTO miamerpy. HasBHICTH mopyImeHHS Kpa-
HOBOTO NMPUJISITaHHS MaTepially Ta BTOPHHHOT'O Kapiecy
BH3HAYAIIM 32 JOTIOMOTOI0 Bi3yallbHO-IHCTPYMEHTANb-
HOTO JIOCIIDKEHHS, Y pa3i 00CTe)KeHHs YaCTHHH BiTHO-
BJICHb Ha KOHTAKTHIH MOBEPXHI JJIs1 IarHOCTUKHU ITOPY-
[ICHb KPalOBOTO MPIIISATaHHS Ha MPHUACEHEBIN CTIHIT,
HasIBHOCTI HaBHCAIOUMX KpaiB MaTepialy Ta BTOPHH-
HOTO Kapiecy JaHOI JIOKari3amii 3aCTOCOBYBaId €HIO-
JOHTHYHUI 30H]] 3 NOJOBKEHOIO Ta 3arOCTPEHOIO PO-
6049010 gacTuHOIO. B ycix BUmagKax y pasi BUSBICHHS
MOPYIICHHSI JOJATKOBO BHUKOPHCTOBYBAJIM 30LIbIIY-
BaHy ONTUYHY TEXHIKY.

PesyabTaTi gocaigxeHHs: Ta iX 00roBopeHHs.
VY X011 00CTeXKEHHS OKITIO3IMHUX TTOBEPXOHb MPSIMHX
BiTHOBJNICHP OIYHMX 3y0iB, BUKOHAHUX 3 Pi3HUX (PoTO-
KOMITO3HMILIHUX MaTepiaiiB, BCTAHOBJIEHO, 1110 MOBHO-
LiHHI OKITIO31HHI KOHTAKTH 3 3y0aMH-aHTarOHICTaMH
Mmanu 80 obcrexxeHux pecraBpaniit (62,5% Bix KiIbKO-
CTi BiZTHOBJIEHB 3 JaHUX MaTepiamiB), y 48 pecraBpaitiit
BOHH OyJTH 4acTKOBO a00 MOBHICTIO BincyTHiMu. Kpa-
HioBe npuisiranHs (pOTOKOMIO3UIIIHHOTO MaTepiany 10
eMalli BiTHOBIICHHX 3y0iB 0Oe3 MOpYIIeHb 3a IIePHMET-
POM Ha OKJIIO3iiHIH MOBEPXHI BUSBIEHO y 73 BiIHOB-
nenHsx (57,0%), nedextu npuisiranHs 3HaHAEHO y 55
pecraBpauisx (43,0%). BropuHHHNi Kapiec Ha OKIIO-
3IHHMX MOBEPXHSX JAlarHOCTOBaHO y 14 3ybax (10,9%).

OOCTeXKEHHSI KOHTaKTHUX TIOBEPXOHBb (POTOKOM-
MMO3UIIIHHUX pecTaBpamiii BUSIBIIO 3HAYHO OUIBITY Ki-
JBKICTh TOpyLIeHb. [loBHOWIHHMN (yHKIIOHATBHUI
CTaH MDK3yOHOTO KOHTaKTHOTO ITyHKTY 3a y9acTi 00c-
TEKEHHX BIIHOBJIEHb BCTAHOBJIEHO Y 75 BHUIamKax
(58,0%), 3 pisHOMaHITHUMH MOPYIIEHHAMH OyI0 3adi-
KCOBaHO 53 KOHTaKTHI MyHKTH (41,4%). ledextn kpa-
HOBOTO MpUIIsiraHHs (POTOKOMITO3UTIB Ha MPUSCEHEBIH
cTiHUi BusaBleHi y 61 BigHoBNeHHi (47,7%), HaBHCarO-
yuii Kkpaii Matepiany — y 49 pecraBpauisx (38,3%), npu
nboMy 0e3 BIIMOBITHUX 3a3HAYCHHX MOPYIIEHH OYII0
3apeectpoBaHo 67 (52,3%) Ta 79 BinHOBICHB (61,7%).
Maiixe y MoJIOBUHH OOCTEKEHHUX BIIHOBJICHUX 3YOiB,
30Kkpema, y 57 (44,5%), OyB miarHOCTOBaHWI BTOPHH-
HH Kapiec Ha NPUSCEHEBIH CTIHIII.

CraH 00CTe)XEHUX MPSMHUX BiTHOBJICHD 3 CKIIOIO-
HOMEpPHUX LIEMEHTIB BUSIBUBCS CYTTEBO TipmmM. [Tep
3a BCe, MOCIIIIIIN OKITFO31HHI TOBEPXHi TAKMX BiTHOB-
JIeHb Ta BCTAHOBWJIH, L0 KOJHE 3 HUX HE MaJIO OBHO-
[IHHUX OKJIFO3IMHUX KOHTAKTIB, B YCiX 56 BiIHOBJICH-
Hx (100%) Oynu Tium iHIII MOPYIIEHHS, a HaifyacTime
MOBHA BIICYTHICTh OKJIFO31d HUX KOHTAKTiB. Jlumie 9
CKJIIOIOHOMEpHUX BinHOBIEHb (16,1% Bix uncma obcre-
JKEHHUX 3 IMX MaTepialiB) He MaJu Ae(eKTiB KpaiioBOro
MIPWIATAHHS 32 IEPUMETPOM Ha OKITIO3iiHIi MOBEpXH,
y 47 BinHoByeHHSAX (83,9%) Oynu BcTaHOBIEHI nede-
KTH ajanranii marepina pizHoi rinubOunu. BomHouac
TUIBKH y 4 BigHOBIICHNX 3y0ax (7,1%) Ha OKITIO31HHIX
MOBEPXHsX OyB IarHOCTOBAaHWI BTOPUHHUI Kapiec.

IIlo cTocyeTbest 00CTEKEHHST KOHTAKTHUX ITOBEP-
XOHb BIJIHOBJICHb O1YHMX 3y0iB 3 CKIIOIOHOMEPHHX IIe-
MEHTIB, TO TMOBHOIIHHWN (YHKIIOHATHbHUNA KOHTAKT-
HUH MyHKT OyB BUSIBJICHUH 3a yJacTi TUTbKH 1 BiHOB-
nennst (1,8%) 3 rtakux MatepiamiB, B YCIX IHIIMX
BHITKaX, KX OyIo, BimmoimHO, 55 (98,2%), Oymu
BCTaHOBJICHI mopyiieHHs. [loka3HuKM om0 mopy-
[IeHb 32 IHIIMMH KPUTEPLIMU TaKOXK OyIH TOCTaTHHO
BucokumH. Tak, y 43 BigHoBneHHsX (76,8%) Oyiau Bu-
3Ha4YCHI Ae(heKTH KpalHOBOTO MPHUIISATAHHS CKJIOIOHOME-
piB Ha IpUsCEHEBiH CTiHII, Yy 25 BiJAHOBIECHHIX
(41,6%) BCTaHOBJIECHO HASBHICTH HABHCAIOUUX KpaiB
Matepiany. Bimnosinao, 13 (23,2%) ta 31 BigHOBICHHS
(55,4%) He manu 3a3HauCHMX MOPYIIEHb. 3BEpTac Ha
cebe yBary BeJHKa KUTHKICTh BHUIAJKIB JiarHOCTOBa-
HOTO Ha NPHUSCEHEBIH CTIHIII BTOPHHHOTO Kapiecy, Horo
BUSIBIIIM y 39 BigHOBIIEHHX 3y0ax (69,6%).

AHaJi3 OTpUMaHUX pPe3yJbTaTiB MOKa3aB, LIO 3a
Oyzb-sIKMX 3aCTOCOBAHUX JUIS TIPSIMOT pecTaBpaliii Ma-
Tepianax KUTBKICTh MOPYIICHb 32 aHAIOTIYHUMHU KpH-
TepiIMHM Ha KOHTAKTHUX MOBEPXHSIX BIHOBIICHD ITiCIIS
5 pokiB iX QYHKI[IOHYBaHHS CYTTE€BO HEPEBUIIYE TaKy
I10/10 OKJIIO3IHNX MOBEPXOHB. SIKIIO kK MOPIBHIOBATH
CTaH BiTHOBIICHb, 3aJICKHO BiJ] BHKOPHUCTAHNUX MaTepi-
aJliB, TO OYEBWJHMMH CTAIOTh 3HAYHO HIDKYI IOKa3-
HUKHA KUIBKOCTI TOPYIIEHb Y BiJIHOBIEHHSX, BUKOHA-
HUX 3 (POTOKOMITO3UIIINHUX MaTepialiB, MPHIOMY i Ha
OKITIO3IHUX, 1 HA KOHTaKTHUX TOBEPXHIX OIUYHHX 3Y-
6iB. OcoOIMBO CIIi MIKPECITUTH BETUKY KUTBKICTh BH-
SIBJICHUX ITOPYIIEHb OKJIIO3IMHMX KOHTAKTIB y BiJHOB-
JICHHAX 3 CKJIOIOHOMEPHHUX IIeMEHTIB Ta Je(eKTiB KOH-
TaKTHOTO MYHKTY 3a iX ydvacti. Y TOH >ke yac, Ha
OKITIO3IfHUX TOBEPXHAX BIIHOBJICHHX OIYHHMX 3yOiB
BTOPMHHHI Kapiec 3ycTpidaBcs AEIIO YacTimie y pasi
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3aCTOCYBaHHS (DOTOKOMIIO3UTIB, HIXK CKIIOIOHOMEPHHX
LIEMEHTIB.

BucnoBok. [IpoBeneHe nOCIiDKEHHsI MOKa3aio
6e3mepeyni mepeBaru HOTOKOMITOZUIIHHUX MaTepiaiB
HaJl CKJIOIOHOMEPHUMH [IEMEHTaMH Y pa3i JoKalizamii
MPSMUX BITHOBJIEGHb Ha KOHTaKTHHUX Ta OKIIO3IHHHX
MTOBEpXHAX OIYHUX 3y0iB, AKi QyHKIIOHYBamH 5 Ta Oi-
nple pokiB. OiHaK 3HaYHA KUIbKICTh YCKJIaJHEHb Ha-
BiTh ¥ (POTOKOMITO3UIIIHHMX pECTaBPaIlisIX BUMArae mo-
LIYKIB HOBUX YJOCKOHAJIEHHMX MIAXOJIIB /10 iX MpOBe-
JCHHS.
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Abstract

The authors of the article analyze the problems and experience of organizing interethnic and intercultural
interaction of students in the educational environment of the university. The authors pay special attention to the
conditions of effective social and professional development of students in the process of interethnic and intercul-
tural interaction of youth in the educational environment of Russian universities. On the experience of organizing
the interaction of foreign students at the Belgorod State National Research University, the authors give character-
istics of ensuring the influence of the most important factors in the environment in the socio-pedagogical support
of interethnic interaction. Particular attention is paid to a comprehensive program for the adaptation of foreign
students within the framework of interethnic and intercultural interaction at the university.

Zusammenfassung

Die Autorinnen des Artikels analysieren die Probleme und Erfahrungen bei der Organisation interethnischer
und interkultureller Interaktion von Studierenden im Bildungsumfeld der Universitdt. Die Autorinnen schenken
besonderes Aufmerksamkeit auf die Bedingungen einer effektiven sozialen und beruflichen Entwicklung der Stu-
denten im Prozess der interethnischen und interkulturellen Interaktion der Jugendlichen im Bildungsumfeld der
russischen Universitdten. Zu den Erfahrungen mit der Organisation der Interaktion auslédndischer Studierender an
der Staatlichen Nationalen Forschungsuniversitéit Belgorod geben die Autoren Merkmale an, um den Einfluss der
wichtigsten Faktoren in der Umgebung auf die sozialpddagogische Unterstiitzung der interethnischen Interaktion
sicherzustellen. Besondere Aufmerksamkeit wird auf ein umfassendes Programm zur Anpassung ausldndischer
Studierender im Rahmen der interethnischen und interkulturellen Interaktion an der Hochschule geschenkt.

Keywords: vocational education pedagogy, environmental approach to education, cultural assimilation, for-
eign students, university educational environment, interethnic and intercultural interaction, student's personal and
professional development.

Stichworter: Pidagogik der Berufsbildung, Umweltansatz in der Bildung, kulturelle Assimilation,
ausldndische Studierende, das Bildungsumfeld der Universitit, interethnische und interkulturelle Interaktion,
personliche und berufliche Entwicklung des Studenten.

Viele russische Hochschulen schaffen notwendige
Voraussetzungen, um auslindische Studienbewerber
fiir ein Studium in Russland zu begeistern. Dies ist not-
wendig zur Steigerung der Wettbewerbsfahigkeit der
russischen Ausbildungsstitten und aulerdem ein Krite-
rium ihrer hohen Qualitt.

Dank der zunehmenden Zusammenarbeit
russischer Hochschuleinrichtungen mit ausldandischen

erhoht sich die Anzahl der ausldandischen Studierenden
an den russischen Hochschulen tendenziell. Davon
zeugt die Statistik zur Ausbildung ausldndischer Biirger
an russischen Hochschulen. Die Untersuchungen
wurden vom ,.Zentrum fiir soziologische Forschungen*
zusammen mit dem Ministerium fiir Wissenschaft und
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Hochschulbildung der Russischen Foderation (Mos-
kau) durchgefiihrt. Daran zeigt die Aktualitit dieses
Problems.

Nach Angaben des Zentrums wird folgendes
Phidnomen beobachtet: An der Staatlichen Universitt
Sankt Petersburg, der Polytechnischen Universitit St.
Petersburg, der Kasaner Foderalen Universitit und an
dem Moskauer Staatlichen Universitdt von M.V. Lo-
monosow und an vielen anderen, darunter auch an der
Staatlichen Nationalen Forschungsuniversitdt Belgo-
rod, nimmt die Anzahl auslédndischer Staatsbiirger zu.

Die russischen Forscher L.P. Werewkin, S.V. Ka-
relow, A.N. Romero und die anderen haben zum Thema
der Ausbildung ausldndischer Biirger in Russland fest-
gestellt, dass es eine wichtige Aufgabe der russischen
Universititen, Hochschulen ist, ausldndischen Biirgern
eine eingingige und qualitativ hochwertige Hochschul-
bildung zu bieten. Um diese Aufgabe zu erfiillen, muss
man , komfortable Studien- und Lebensbedingungen zu
schaffen, um die Sicherheit des Studentenlebens an der
Universitét, in der Stadt, in der Region und im Land zu
gewihrleisten* (Werewkin, 2006 S. 15).

Die Hauptsache in diesem Prozess ist die soziale
Anpassung ausldndischer Studierender an russischen
Universitdten, und es ist wichtig, ,,nicht zuzulassen,
dass dieser Prozess verlangsamt wird“ (Romero, 2009).

Ziel dieses Artikels ist es, die Erfahrungen der
Staatlichen Nationalen Forschungsuniversitit Belgorod
in der Arbeit mit ausldndischen Studierenden zu
préisentieren.

Forschungsmethoden: Analyse wissenschaft-
licher und padagogischer Literatur, vergleichende An-
alyse, Interpretation von Erfahrungen.

Diskussion und Ergebnisse. Nach dem Defini-
tionsworterbuch von T.F. Efremowa versteht man eine
"interethnischer" Gesellschaft (soziales Milieu) als
"bestehend aus Vertretern verschiedener Volker" (Mo-
dernes  Definitionsworterbuch...). Da  Vertreter
verschiedener Volker und ethnischer Gruppen an
russischen Hochschulen studieren, ist interethnische
und interkulturelle Kommunikation und Interaktion mit
einer fremden Kultur fiir die ausldndischen Biirger von
groler Bedeutung. Wie bekannt ist, treten die
ausléandischen Studierenden in Wechselbeziehung nicht
nur in Bezug auf das Studium, sondern auch im Prozess
des Zusammenlebens im Studentenheim.

In der sozialpddagogischen Literatur werden inter-
ethnische Kommunikation und Interaktion als ,,inter-
sprachliche, interkulturelle und andere Kontakte von
Vertretern verschiedener ethnischer Gruppen in
verschiedenen Lebensbereichen (in Politik, Bildung,
Kultur usw.) verstanden. Das flihrt nicht nur zu einer
Veranderung der individuellen und sozialen Merkmale
jeder der kommunizierenden Gruppen und ihrer
einzelnen Vertreter, sondern auch zur Integration bes-
timmter Arten der Kommunikation® (Arutjan, 2006;
Shiwkowitsch, 2018; Karnyschew, 1997; Pawlenko,
2004).

Trotz der aktuellen Probleme der russischen Mi-
grationspolitik darunter auch im Bildungsbereich,
findet der ethnische Faktor der Integration von
auslédndischen Studierenden bei Forschern haufig
wenig Beachtung. Traditionell entstehen Probleme der

Bildungsmigration bei der Anpassung ausldndischer
Studierenden an ein neues soziales Umfeld (Domor-
owskaja, 2007: 11). O.G. Domorowskaja bestétigt die
Tatsache, dass auslindische Studierenden die anpas-
sungsfahigsten Gruppen von Migranten sind (Domor-
owskaja, 2007 S.11). N.W. Gontscharowa meint, dass
die Probleme, die bei der Anpassung ausldndischer
Studierenden entstehen, sind mit Sprachbarrieren, der
Interaktion mit Lehrern und Studienkameraden und der
psychologischen Atmosphdre in der Gruppe zusam-
menhéngen (Gontscharowa 2015 S.168).

In der russischen sozialpddagogischen Literatur
wird auch darauf hingewiesen, dass ,die
Wahrnehmung der ethnischen Vielfalt an russischen
Universitdten in erster Linie auf der Opposition ,,Rus-
sen — Nichtrussen ““ beruht. Dariiber hinaus wird diese
Unterscheidung laut den Untersuchungen von N.W.
Gontscharowa oft nicht nur anhand ethnischer, sondern
auch anhand territorialer Kennzeichen (,,Kaukasier®,
,,Asiaten®, Afrikaner usw.) getroffen™
(Gontscharowa, 2015: 169). Es sei darauf hingewiesen,
dass ukrainische und belarussische Studierende, die
einen erheblichen Anteil der auslédndischen Stud-
ierenden an russischen Universitdten ausmachen, von
russischen Studierenden nicht als ,,Ausldnder oder
»Migranten* wahrgenommen werden.

Nach N.W. Gontscharowa ist ,.einer der wichtig-
sten Faktoren fiir die erfolgreiche Anpassung der Stud-
ierenden an die nationale Mentalitdt ihr Streben nach
Selbstverwirklichung in einem neuen Kkulturellen
Umfeld“ (Gontscharowa, 2015 S. 166). Dieses
Verhalten ist bei Turkmenen, Chinesen, Afrikanern,
sowie, Vertretern der transkaukasischen und
kaukasischen Republiken festzustellen. Andererseits
hat die kulturelle Segregation ein anderes Problem wie
Fremdenfeindlichkeit. Die Gefahr einer solchen Segre-
gation fiihrt zu einer negativen Einstellung gegeniiber
Vertretern anderer ethnischer Gruppen, die an der
alltaglichen Interaktion der Studierenden teilnehmen
(Gontscharowa, 2015 S. 166).

Betrachten wir nun also Erfahrungen bei der Lo-
sung des Anpassungsproblems und im Umgang mit
interethnischer und interkultureller Interaktion von
ausldndischen Studierenden an der Staatlichen Natio-
nalen Forschungsuniversitéit Belgorod (,,BelSU*).

Die auf der Website der Nationalen Forschung-
suniversitdt prisentierte Information zeigt, dass ,,mehr
als 2,8 Tausend ausliandische Studierende aus 91 Lén-
dern der Welt an der Universitidt studieren; iiber 50
auslindische wissenschaftliche und pidagogische
Lektoren an der Universitdt akademische Disziplinen
unterrichten; es 5 internationale Laboratorien gibt und
gemeinsame Bildungsprogramme mit den fiihrenden
Universititen in Europa und im asiatisch-pazifischen
Raum entwickelt und umgesetzt werden. Auflerdem
wurden mit Partnern aus 35 Lindern 60 Koopera-
tionsabkommen unterzeichnet. Jahrlich nehmen mehr
als 100 Studierende an akademischen Mobilitétspro-
grammen teil“ (Uni Belgorod... / /intern-coop).

Besondere Aufmerksamkeit wird an der Universi-
tit der Sozial- und Bildungsarbeit mit ausldndischen
Studierenden an der Vorsemesterabteilung geschenkt,
um die Anpassung auslédndischer Studierenden an das
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neue kulturelle und soziale Umfeld und den Bildungs-
bereich zu gewdhrleisten. Neu angekommene Stud-
ierende benotigen psychologische Unterstiitzung und
besondere Betreuung, die sowohl von Gruppenbetreu-
ern als auch von russischen Studierenden bereitgestellt
werden. Fiir einen effektiven Anpassungsprozess
wurde ein umfassendes Programm entwickelt, das eine
Reihe von Aktivitdten vorsieht, die darauf abzielen,
sich mit den Verhaltensregeln an der Universitit und in
der Stadt vertraut zu machen, sich medizinischen Un-
tersuchungen zu unterziehen und psychische Probleme
zu losen. An der Universitidt und an den Wohnorten
auslédndischer Studierender werden gute Sozial- und
Lebensbedingungen geschaffen.

Ausliandische Studierende, die sich in einer Situa-
tion befinden, in der es nur wenige Vertreter ihres
Volkes und ihrer ethnischen Gruppe gibt, schlieen
sich an der Universitit zu informellen Vereinigungen
zusammen — Gemeinschaften, die auf gegenseitige Un-
terstiitzung sowohl in Fragen der Bildungstatigkeit als
auch der kollektiven Losung lebenswichtiger Probleme
abzielen.

Zurzeit gibt es folgende Vereinigungen (Gemein-
schaften) in der Universitét: , Afrikanische Studen-
tengemeinschaft; Vereinigung von Studierenden aus
Lateinamerika und Ecuador; Vereinigung von Stud-
ierenden Tadschikistans; Vereinigung von Stud-
ierenden aus Brasilien, Moldawien, Armenien; Ver-
einigung der Studierenden Chinas; Vereinigung von
Studierenden aus Vietnam und Usbekistan; Ver-
einigung von Studierenden arabischer (islamischer)
Staaten; Studentengemeinschaft aus Indien* (Uni Bel-
gorod ... detail.php). Die Koordinierungsarbeit wird
vom Rat der Gemeinschaften durchgefiihrt, der die
Studierenden aus dem nahen und fernen Ausland
zusammenbringt, die an der Universitét studieren.

Der Rat der Gemeinschaften an der Universitét
fiihrt organisatorische und koordinierende Aktivitdten
in folgenden Bereichen durch:

e Schutz der Interessen und Rechte wvon
auslandischen Studierenden;

e Umsetzung der Ideen auslédndischer und
russischer Studierender der "BelSU", um die Bed-
ingungen fiir gemeinsame soziale Aktivititen zu
verbessern;

e Unterstiitzung bei der beruflichen Anpassung
von ausldndischen Studierenden;

e Unterstiitzung bei der Entwicklung von Stu-
dentenprojekten und Forderung von Initiativen zur Ein-
bezichung auslindischer Studierender in das soziale
Leben der Universitit;

e Bereitstellung der Moglichkeit zur Infor-
mationsberichterstattung iiber Ereignisse und Feiertage
durch die Verbdnde auslindischer Studierender der
"BelSU" in den Medien;

e Vorbereitung und Prédsentation von Material-
ien zu den historischen Ereignissen auslidndischer
Staaten und Russlands; Durchfiihren thematischer Aus-
stellungen;

e Unterstiitzung bei der Organisation und
Durchfithrung von Kultur-, Bildungs-, Wissenschafts-
und, Sportveranstaltungen, Konzerten, Filmvorfiih-

rungen, Festivals, Konferenzen, runden Tischen, De-
batten und Foren auf Russisch und anderen Sprachen;
Organisation von Treffen mit beriihmten Personen;

e Organisation von Seminaren und Foren zur
Erorterung von Fragen der Geschichte, Politik,
Wirtschaft, Kunst, Medienaspekten, sportlichen
Errungenschaften, Besonderheiten der sozialen und
kulturellen Entwicklung Russlands und des Auslandes;

e Bereitstellung von sozialer und psycholo-
gischer Unterstiitzung bei der Anpassung von
ausldndischen Studierenden an den Bildungsprozess an
der Universitét und an die Bedingungen einer multikul-
turellen Region;

e die Schaffung von Toleranz und einer posi-
tiven Einstellung zur russischen Gesellschaft und Kul-
tur am Beispiel der Vertrautheit mit den Tatsachen der
Geschichte und des kulturellen Erbes, mit den Be-
sonderheiten des sprachlichen  Ausdrucks von
Gedanken und Traditionen der Bewohner der Region
Belgorod und Russlands;

o rechtliche, soziale und moralische Erziehung
ausldndischer Studierender geméif den wichtigsten
Bestimmungen der geltenden Gesetzgebung der
Russischen  Foderation tiiber den  Aufenthalt
ausldndischer Staatsbiirger auf dem Gebiet der Region
Belgorod und Russlands.

Es sei darauf hingewiesen, dass die Universitdt
dem jahrlichen Festival ,Die Welt, das sind wir* be-
sondere Aufmerksamkeit widmet. Russische und
ausldndische Studierenden machen sich dort mit den
Traditionen nationaler Kulturen, Kostiimen, dem
Alltag, nationalen Rezepten sowie der Kiiche fremder
Lander und Russlands bekannt.

Das Programm des Festivals umfasst auch ethnol-
ogische Ausstellungen, Prasentationen der teilneh-
menden Léander, und Konzertprogramme von Gemein-
schaften. Von besonderem Interesse ist der Wettbewerb
von Videofilmen, darunter ,BelSU“ ,aus Sicht
ausldndischer Studierender®.

Die Universitit unternimmt gro3e Anstrengungen
um eine Etikette der interkulturellen Interaktion und
der interethnisch toleranten Beziehungen zwischen
Vertretern der Gemeinschaften zu fordern. Das Institut
fir interkulturelle Kommunikation und internationale
Beziehungen veranstaltet mit aktiver Unterstiitzung der
Abteilung fiir kulturelle und padagogische Aktivitdten
der Universitat jahrlich Fotoausstellungen ,,.Die Welt,
das sind wir*, ,,den runden Tisch® ,,Lasst uns einander
kennenlernen®, sowie den ,,Dialog der Kulturen und
Sprachen. Die Veranstalter erzéhlen iliber die Be-
sonderheiten der Kultur und Traditionen verschiedener
Léander.

Der phonetische Wettbewerb ,,Ich lese Gedichte
auf Russisch® ist bei ausldndischen Studierenden be-
sonders beliebt geworden. Studierende aus dem
Ausland nehmen mit Begeisterung am ,,Festival der
Nationen der Welt*, verschiedenen Kreativwettbewer-
ben auf Fakultits-, Instituts- und Hochschulebene
sowie an der Organisation und Durchfithrung des Inter-
nationalen Studententags teil. Treffen des Clubs fiir in-
terkulturelle Kommunikation ,.internationale
Freundschaft (Bundesstaat Belgorod... detail.php)
werden systematisch abgehalten.
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Das International Student Office als neue Studen-
tenvereinigung, die 2015 eroffnet wurde, zielt auf die
Entwicklung internationaler Aktivitdten und Interaktio-
nen im Bereich Kultur und Wissenschaft sowie auf in-
terkulturelle Kommunikation ab und ist auch eine An-
laufstelle fiir die Sozialisierung ausldndischer Stud-
ierender. Die Vertreter des International Student Office
arbeiten aktiv mit dem akademischen Auslandsamt und
der Universitdtsverwaltung zusammen. Im Bildungs-
und Sportgesundheitskomplex wird eine Spartakiade
unter ausldndischen Studierenden in elf Sportarten
abgehalten.

Ein einzigartiger Treffpunkt fiir die interkulturelle
Interaktion von Studierenden aus verschiedenen Lan-
dern ist das Zentrum fiir interkulturelle Kommu-
nikation der Universitdt. In diesem Zentrum werden
wissenschaftliche und praktische Konferenzen iiber die
Perspektiven der internationalen Beziehungen und des
interkulturellen Dialogs zwischen ausldndischen und
russischen Studierenden abgehalten.

Fazit. Das Obenstehende lasst uns zusammenfas-
sen, dass ein umfassendes Programm fiir interkulturelle
und interethnische Interaktion von Studierenden, das an
der Staatlichen Nationalen Forschungsuniversitit Bel-
gorod durchgefiihrt wird, ausldndischen Biirgern hilft,
nicht nur eine Hochschulausbildung und postgraduale
Weiterbildung zu erhalten, sondern sich auch mit den
kulturellen Werten des russischen Volkes vertraut zu
machen.

Fiir die Anpassung auslédndischer Studierender an
das Bildungsumfeld an der Universitdt und auf dem
Studentencampus werden bestimmte Bedingungen
geschaffen, die zur wohlwollenden Kommunikation
von Vertretern verschiedener ethnischer und kultureller
Gruppen beitragen.

Durch interkulturelle und interethnische Inter-
aktion im Bildungsumfeld der Universitit findet ein Di-
alog verschiedener Kulturen statt, der einen wesent-
lichen Einfluss auf die Personlichkeitsentwicklung
ausldndischer und russischer Studierender hat.
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Leading role in promoting the personality of the personality, despite the continuous improvement of
innovative methods and interactive educational resources in the information space, continuously improving
educational technologies and interactive educational resources, is still involved in teaching staff.

Changes in the lives of modern society are making changes to the teacher's rules of their professional
functions. Its main task is no longer distribution of knowledge as information, to develop the necessary information
to students, to develop and identify the knowledge of their knowledge, to identify their knowledge, to identify
skills, to be able to use their knowledge in life. These issues are deeply considered in Articlea.

Keywords: information, educational technologies, innovative methods, school model, pedagogical

education, professional culture, diagnostics,

Despite the global changes in the information
space, the constant improvement of educational tech-
nologies, the active use of innovative methods and in-
teractive educational resources, the leading role in pro-
moting personal development still belongs to the teach-
ing staff. The teacher, both as a person and as a
professional, ensures the entry of the younger genera-
tion into the world of culture and social relations,
teaches the younger generation to glorify our national
values and learn the best examples of human civiliza-
tion. Therefore, today it is becoming more and more
important to identify and define the personal and pro-
fessional qualities that every teacher must master,
which guide students into the world of universal human
values, education and science, and culture.

Today education and professional training of
teachers should become an obligatory component of the
state's socio-economic policy. The introduction of new
state standards for general secondary education, the re-
newal of the content of education, the transition to the
12-year school model, the determination of the teach-
er's status at the state level - a new formation of sustain-
able development shows the increasing role of the
teacher. Only hardworking, creative teachers are in a
state of continuous, continuous learning and develop-
ment through various forms of teaching, learning and
self-education in the system of professional develop-
ment.

The value-based, cultural, humanistic, creative
components of pedagogical work indicate the need for
continuous scientific research in the field of teacher

training, aimed at reaching a new qualitative level of
pedagogical education.

The system of pedagogical education should be
aimed, on the one hand, at the personal and professional
development of teachers who are able to educate the
younger generation in the context of the meaning and
values of life, and on the other hand, at meeting the
challenges of modern science and society.

Changes in modern society are also changing the
way teachers perform their professional functions. Its
main task is no longer to disseminate knowledge as in-
formation, but to help students find the necessary infor-
mation, process and select the knowledge gained, de-
velop the skills to determine the degree of reliability,
usefulness, and apply the knowledge gained in life. ...
At present, the interaction between teacher and student
is not just an exchange of information, but a process of
joint study of a subject.

One of the most important qualities of a teacher in
the context of modern requirements is his ability to re-
flect. Understanding the results of their actions, analy-
sis of approaches, decisions, mistakes are the basis for
the accumulation of pedagogical experience, profes-
sional formation and development.

Today the education system has turned into a com-
plex system that makes high demands on all partici-
pants in this educational process. The educational pro-
cess in the advanced training system is a process of psy-
chological transformation, reconstruction of some
professional principles of the personality. The for-
mation of a teacher's professional culture consists of the
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stages of self-diagnosis, self-study, self-improvement
and takes into account the basic requirements for the
development of a teacher's professional culture. The
formation of professional culture in the system of pro-
fessional development should be considered as a con-
tinuous process of self-projection of the personality, the
transition of a teacher from the current development
zone to the nearest development zone, a mechanism of
personal self-realization and implementation.

This will determine the next steps in the develop-
ment of the teacher's professional culture. They are:

- diagnostics, self-diagnostics;

- choice of course, module, trainer;

- self-realization, self-education; self-regulation;

- self improvement;

- self-realization;

- professional achievements.

An analysis of the experience of organizing ad-
vanced training courses allows us to consider profes-
sional culture as a mechanism for managing innovative
processes and determine the main directions of its de-
velopment:

- pedagogical workshops, forums;

- new types of seminars, webinars;

- scientific-theoretical, scientific-practical confer-
ences;

- methodological days of young teachers, "open
doors";

- creative, network associations, associations,
schools of professional skills.

Meeting the needs of society requires a teacher to
have an established system of highly cultured human
values and beliefs, professional activities and a desire
for self-realization. Inthis regard, it is necessary to con-
stantly strengthen the personality of the teacher. This is
the main task of the professional development system:
the development of the professional competence of a
specialist in harmony with personal qualities. One of
the most pressing problems in the modern socio-eco-
nomic situation is the problem of increasing the level
of professional competence of teachers who are able to
freely and actively think, model the educational pro-
cess, create and implement new ideas.

Firstly, a professionally competent teacher can
positively influence the formation of the student's crea-
tive abilities in the educational process, secondly, to
achieve the best results in their profession, and thirdly,
to fully realize their professional potential.

It can be seen that professional competence is con-
sidered in two aspects: the purpose of education is to
improve vocational training; an intermediate result re-
flecting the state of the teacher carrying out his profes-
sional activity. Researchers on the development of
teachers' professional competence say that at the initial
stage of a specialist's professional development, this
process is relatively independent and gradually ac-
quires a full-fledged professional quality. Competence
is a social problem, therefore it is advisable to call it
professional personal competence, because not only
professional, but also personal qualities of a teacher
have a certain value. However, it is known that not
every teacher can be considered a highly professional
specialist. However, he must master the tools that will

allow him to develop professionally. In other words, the
organization of advanced training should organize such
types of work that will help the teacher in the future to
move to a higher level of professional and personal
competence.

One of the skills a teacher needs in a modern
school is the ability to communicate and work in a col-
laborative environment. A feature of a teacher in this
area is the level of mastering modern changes in the
psychology of students and the ability to effectively ap-
ply the acquired psychological knowledge in practice.
All the advantages and disadvantages of pedagogical
practice lie in the ability to work in this psychological
and pedagogical cooperation, respect for the views of
each student and colleagues, patience and foresight in
expressing different (even opposite) opinions, kindness
to the interlocutor and, most importantly, decision-
making. Both psychologists and educators have proven
that this depends on the accuracy of the task at hand.

The ability of the employee to feel their duties and
responsibilities also plays an important role in the for-
mation of a modern professional teacher. An ordinary
teacher and "patriot” of the modern world, who knows
not only his appearance in front of the environment, but
also his innocence before the environment, who knows
the teacher's duty to society, the state, parents and ordi-
nary students. That is, we see the main difference be-
tween a creative professional teacher. The result is the
teacher's ability to organize their work, demonstrate the
viability of effective approaches through the connec-
tion between the past and the new, be critical of the de-
velopment of society, withstand student difficulties and
insecurities, and express personal opinions about any
phenomenon (natural, social), that, there is another
teacher's ability - the willingness to work.

Today there is no clear approach to the formation
of a competent specialist. Several basic approaches are
described in the literature. One of the key points is the
concept proposed by N. Kuzmina. It defines compe-
tence through the set of abilities required of the teacher.
In any case, the essence of competence can be associ-
ated with the maturity of a person in professional activ-
ity, professional relations, professional development,
the appearance of his own signature.

The formation of a teacher's professional and per-
sonal competence is carried out through the content of
education: it includes not only the content of subject
knowledge, but also professional skills and competen-
cies. All this, in turn, develops and shapes the person-
ality of the teacher, who in his work, that is, in practice,
masters the methods of self-development and self-real-
ization.

Professional development, including professional
culture, should be the professional task of every leader
and every teacher. By acquiring new experience or a
certain qualification, the teacher assimilates the system
of professional values and stereotypes, therefore, pro-
fessional development is a change, the development of
professional values.

The innovative process aimed at maximizing the
quality and accessibility of education is defined as a
long-term priority of the state educational policy.
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Abstract

The theoretical and experimental aspects of the realization of electroplastic deformation by twinning of metals
are considered. The physical foundations of the kinetics of the development of twinning under conditions of exci-
tation of the electronic subsystem of metals, physical models of new channels for the realization of twinning under
conditions of electroplasticity have been established. The mechanisms of the plasticizing effect of the surface
electric charge and the contribution of the dynamic pinch effect to the elastic plastic deformation of metals with
the participation of their own magnetic changes in the position of dislocation loops with an increase in the proba-
bility of separation of dislocations from stoppers.

AHHOTAIUSA

PaCCMOTpGHLI TCOPECTUYCCKUEC 1 IKCIICPHUMCEHTAJIbHBIC aCIICKThI peain3aliuu BHGKTPOHHaCTH‘ICCKOﬁ ﬂe(l)op—
Malunn ﬂBOﬁHHKOBaHHeM METaJIJIOB. Y CTaHOBJIEHBI (bPISI/I‘[eCKI/Ie OCHOBBI KWHETUKH PA3BUTHUA JlBOfIHI/IKOBB,HI/IS[ B
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YCIIOBUSIX BO30YXK/ICHHSI 2JIEKTPOHHOM MOACUCTEMBI METAIIIOB, (PU3UUECKHUE MOJIEIT HOBBIX KAHAJIOB pealTi3aluu
JBOWHUKOBAHUS B YCIOBHUSX IEKTPOIUIACTHIHOCTH. [Ipe/yioxeHbl MEXaHI3MbI IUTaCTU(QHUIUPYIOIIETO BIMSHU
TIOBEPXHOCTHOT'O 3JIEKTPUYECKOTO 3apsiaa ¥ BKJIAJA AMHAMUYECKOT0 MMHY-3(QdeKTa B yIpyroi riacTH4eckoun jae-
(opmMaIu METaJUIOB C YyJacTHEM COOCTBEHHOTO MarHMTHOTO TIOJISI TOKA, KOTOPOE 00yCIaBIMBAET MOHIEPOMO-
TOpHBIE (JAKTOPBI U KaK CIEACTBHUE YIbTPa3BYKOBYIO BUOpALIMIO PEIIETOYHOM CUCTEMbI ¢ H3MEHEHNEM KHHETHKH
IUTACTUYECKOW Je(OopMaIiK 32 CYET YBEIMUCHHUS aMIUTUTY/IbI KOJICOaHUN TPSMOIMHEHHBIX AUCIOKAIMHA U TTepu-
OANYECKOTO U3MEHEHHS TIO3UILUH JUCIOKAUOHHBIX METEIND C YBEINYEHUEM BEPOATHOCTH OTPBIBA JUCIOKALUN OT

CTOIIOPOB.

Keywords: electroplastic deformation, the ponderomotore action of the current, the pinch-effect, skin effect,

magnetic field, vortex electric field, pulsed current.

KioueBble c10Ba: snekTporutacTuieckas ieopmanys, IOHJEPOMOTOPHOE AEHCTBHE TOKa, MUHY-IPdEKT,
CKMH-3((EKT, MArHUTHOE 0JIe, BUXPEBOE 3IEKTPHUYECKOE M10JIe, UMITYJILCHBII TOK.

ITnactuueckass nmedopmanys JBOWHUKOBAHHEM
OCYILIECTBIISIETCS. B Cllydae HEBO3MOXKHOCTH IIPOTEKa-
HUSI CKOJIBXKEHUS, HalpUMep, NMPH OPUEHTAIMOHHOM
3ampere, IpH OONBIIMX CKOPOCTSAX HArpyXeHHs, a
TaKkKe NpU HU3KUX TeMmieparypax. JIBoHMKOBaHME
HayMHaeTcs y KOHIEHTPATOPOB HAIPSDKEHUH, pa3BH-
THE JBOMHUKOB OCYIIECTBIIIETCS C OOJBIINMH CKOPO-
CTSIMH, M HampsbkeHHs JedopManuy Ha TpaHUIax
JIBOHIKOB YacTO MPHBOIAT K Pa3pyLICHHIO MaTepH-
ana. Takum oOpa3oM, ecinu Obl ynanoch KOHTPOJUPO-
BaTh pa3BUTHE JBOMHMKOBAHMSA, CHI)KATh KOHLICHTpA-
LUIO HalpsHKeHUH Ha TPaHUIAX JIBOWHHMKOB, TOSIBH-
jJach Obl peasbHas BO3MOXKHOCTH HCIIOJB30BAaTh
JBOMHMKOBAaHUE, KaK pe3epB IIACTHYHOCTH MAaTEpH-
ana. Kpome Toro, 1BOWHHKOBBIE TPaHHIIBI €CTECTBEH-
HBIE TIPETISTCTBUS JUIS OJHBIX AUCIOKALUH, HO3TOMY
CO3/IaHMEM B KPHUCTAJUIMYECKOW pEIIETKE CHUCTEMBbI
TOHKUX [IBOMHHUKOB, BO3MOXHO 3(PQPEKTHBHO YIIPOU-
HATb MaTepuall Bo3HUKAIONINI 3JIEKTPOILIACTUYECKUMA
spdekr mpu IEUCTBHH OJUHOYHBIMH HMITYJIbCAMHU
TOKa BO BpeMs Je(hOpMalK KPHCTAIIIOB PaCTsHKCHHEM
U C)KAaTHEM, NPOSBIIETCS] B CKAYKOOOpa3HbIX YIUINHE-
HUSAX 00pa3IoB MPH MPOXOKICHAH UMITYJIbCa ToKa 0e3
CYIIECTBEHHOT'0 TEIUIOBOTo (P QeKTa M TEIIOBOH H-
Jartanuyd o0pasnoB. DIEKTPOIUIACTUYECKHH ddeKT
00yCIIOBIICH YCKOPEHHEM IIJIACTHYECKOTO TEUCHHS Me-
Tajula IOTOKOM JIEKTPOHOB IIPOBOAUMOCTH, KOTOpPbIE
HaxXoJiTCsl B JApei(OBOM JBIDKCHHH 0] BIMSHHEM

T 0BR.2
Puc. 1.

B pabore npeicTaBiIeHbl pe3ylbTaThl TEOPETHYE-
CKHX ¥ IKCIIEPUMEHTAIBHBIX MCCICIOBAHUIN BIVSIHUS
HMITyJIbCHOTO TOKa MIOTHOCTBIO 10° A/MM? 1 nuTess-
HocTho 10 ¢, wacrotoit 600-800 'y Ha peanusaLuIo
3JIEKTPOIUIACTHYCCKOM nedopmannu. B TedeHue mo-

JIEKTPOMATrHUTHOTO HOJISL, WU ICHCTBUEM «IJIEKTPOH-
HOTO BETpa» BHYTPH AePOPMHPYEMOTO MeETailia, TO
€CTh TIOMHUMO JKOYIEBOTr0 3ddekTa, CBOOO HBIE dIIEK-
TPOHBI CITOCOOHBI OKa3bIBaTh 0c000€ cIieruduaecKoe
IEKTPOIUIACTHYECKOE JICHCTBHE HAa METajll, Haxoms-
IUicA TOJ MEXaHWYECKMMH HaNpsKEHUSMH BBIIIE
npezena Tekyqectd. [1-4]

B pabore npencraBieHbl pe3yabTaThl TEOpETHYE-
CKHX M DKCIEPHMEHTAJBHBIX HCCIICNOBAHUI BIIHMSHUSA
MMITYJIbCHOTO TOKa MIOTHOCTBIO 103 A/MM? 1 tnTens-
Hocteio 10 ¢, gacroroit 600800 ' Ha peann3amnuio
UIEKTPOIUIACTHYECKOH Jedopmanny. BozHukarommit
3JIEKTPOILIACTHYCCKUI A3PPEKT IPH ISHCTBUN OTUHOY-
HBIMHU UMITYJIbCAMH TOKa BO BpeMsi AeopMaIuy KpH-
CTAJIOB PAacTSHKEHHEM W C)XKaTHEM, NpOsBISETCS B
CKa4YKOOOPa3HBIX YUIMHEHUIX 00pa3IOB IIPH MPOXOK-
JICHUHM UMITyJIbca TOKa 0e3 Kakoro-yimbo CyliecTBEH-
HOTO TEIIOBOTO 3¢ ¢eKTa M TEITOBON IUIaTamu 00-
pa3noB. JnekrporuiactTudeckuii 3ddexr obycnosneH
YCKOPEHHEM IUIaCTHYECKOr0 TEeYEHMs MeTajula MOoTO-
KOM 3JIGKTPOHOB IPOBOJMMOCTH, KOTOPbIE HAXOIATCS
B Apeli(hoBOM ABIKEHHH TOJ BIMSHHEM 3JIEKTpOMar-
HUTHOTO TIOJISl, HJIM IEUCTBUEM «QJIEKTPOHHOTO BETPa»
BHYTPH Je(hOpMHUPYEMOTO MeTajlla, TO €CTh OMUMO
JokoyneBoro 3d¢exra, CBOOOAHBIE 3JIEKTPOHBI CIIO-
COOHBI OKa3blBaTh 0c00O€ crieruduIecKoe IEKTPo-
IUTACTUYECKOE NEHCTBHE HA METAJLT, HAXOAIIMKCS 10
MEXaHWYEeCKUMH HalpsDKCHUSIMH BBIIIE TIpejiesia TeKy-
yectu. [1-4]

CIIE[HUX JIET aKTUBHO Pa3BHUBAIOTCS (DU3MUECKHE MO-
JIeNY, OMMCHIBAIOIUE BIUSHHUE BHEIIHUX dHEpreTude-
CKMX BO3JICHCTBHIN Ha (PU3UKO-MEXaHIMUECKHIE XapaKTe-
PHUCTHKH METAJIOB C LIEJIBI0 MX MOJU(UKAIIMN 33 CHET
HOHMKEHHS AUCIIOKAIIMOHHBIX IOTEHIIHAIBHBIX Oapbe-
POB M YMEHBUICHHUS CTApPTOBBIX HANPSHKEHUH UL
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CpbIBa qucioKaiuil co cronopos. [Ipeqioxen onun u3
BO3MOJKHBIX MEXaHH3MOB JJIEKTPOHHO-TLIACTHIECKOTO
addexra (II13) —nipu BO30OYKICHUHU JIOKAITN30BAHHBIX
COCTOSIHHI DIICKTPOHOB Ha JHCIOKAIMAX B YCIOBUSIX
BHEIIHUX YHEPreTUYECKUX BO3ICHCTBHIA.

DJIEKTPOHBI JIOKAIU3YIOTCS HA IIOJIOKHUTEIHLHON
9acTH Je()OPMAIIMOHHOTO TIOTEHITHANA UCITOKAITHIA:

__engB . _ Zeb (1-2v
p+(r) - r Sln(pa B - ( )

2 \1-v

TJIe (¢ — YToJ MeX 1y BeKTopaMub u r, v — koahdu-
muent Ilyaccona, Ze — 3apsin uoHa, b — Bextop brop-
repca.

BHemHne sHepreTryeckue BO3ACHCTBUS BO30YX-
JAI0T JIOKATM30BAHHBIC JJICKTPOHHBIE COCTOSIHUS Ha
MOTEHIIMAJIe, TIPH 3TOM, OYEBHIHO, IPOUCXOINUT Pa3-
MBITHE WX BOJHOBBIX (YHKLMH. YBelHueHHE OJIeK-
TPOHHOM IJIOTHOCTH B APE AUCIOKAINI IOHUKAET Be-
JUYMHY  TOTeHIMaabHOTO  Oapwepa  [laitepiica-
Habappo. YMmeHslieHHeM KPYTH3HBI peibeda 3Toro
Oapbepa Takke OOBACHIETCS M MEXaHW3M MarHUTHO-
mracrudeckoro 3d¢exra B NaCl u Al, cyrs xotoporo
3aKJII0YAETCS B IEPEMELIEHNN O] A CTBUEM MarHuT-
HOTO MOJIs AUCIIOKALIMI B HEHArpy»XEHHbBIX HCCIelye-
MBIX KpUCTamiax. JJo momemnieHns: Kpucramia B Mar-
HUTHOE T0JIe TUCJIOKAIMK HaxOAATCS B PaBHOBECHUU,
3aBucasg B JATbHOJACHCTBYIOIIEM IIOJ€ BHYTPEHHHX
HalpsDKeHUH Ha JIOKAIBHBIX Oapbepax, CBSI3aHHBIX C
To4YeuHbIMH fedekTamu 1 penbedom [laitepnca. [Tonu-
XKas BEJIMYUHY MOCIEAHET0 HAJ0)KEHHEM MarHUTHOTO
T10JI1, MOKHO IMTPUBECTU JUCITOKAIIUN B IBUKCHHC. OII-
HaKo TMOJOOHBIH MEXaHH3M MOXET OBITh NPHMEHUM
JUI1 MOHHBIX U KOBAJICHTHBIX KPUCTAJIJIOB, B METAJLJIaX
e BeIcoTa Oaprepo Tuma [laitepica-Habappo Here-
JIMKa ¥ BEJINYMHA aKTUBALIMOHHOTO 00beMa JUlsl HUX Ha
HECKOJIBKO MOPAJAKOB MECHBIIC, YEM JUJIA NTOTCHIHAJIb-
HBIX 0apbEpOB, CO3JABAEMBIX JIPYTMMHU TUCIOKAIHIMHI
U TOYCUYHBIMU [[e(i)eKTaMI/I.

PaccmoTpenne Hanbosiee BEpOATHBIX MEXaHM3-
MOB BJIMSIHHS 3JI€KTPOMArHUTHBIX I0JIeH Ha IIacTHye-
CKyI0 Ae(hOpMaIfI0O METAIIOB CIEAyeT MPOBOAUTH C
YYETOM COCTOSIHUSI TIOBEPXHOCTH KPHCTAJLIa, TaK Kak
BO30YyX/ICHHE 3JIEKTPOHHOW IOJCHCTEMBI KpHCTaJIa
JIEKTPOMArHUTHBIM TIOJIEM HPHBOAUT K M3MEHEHHUIO
€ro noBepxHocTtHoit suepruu. [Ipu nedopmanmsx me-
TAJIJIOB BBIIIC NPUIENIA TEKYIECTH, IBIDKYIIUECS JIIC-
JIOKAIIMM B3aUMOJICHCTBYSI CO CBOOOIHOW MOBEPXHO-
CTBIO, TIPHOOPETAIOT M3OBITOYHYIO CBOOOTHYIO HEp-
THIO, CTAaHOBSITCSl HEYCTOMYMBBIMU M CTPEMSTCS] BBINTH
Ha MOBEPXHOCTh Kpuctaiuia. Cremyer OTMETHTh, YTO
KpaeBasi JMCIOKAIUs HPUTATHBACTCS K ITOBEPXHOCTH
CHUIION «3epKAIbHOTO N300pakeHHs», KOTOPas OTIpeie-
JSIETCSl MEUICHHO MEHSIONIMMCS JIOTapr(pMUIECKUM
MOTEHIMAJIOM. BMmecTe ¢ TeM BBIXOJ IUCIIOKAllMU Ha
MTOBEPXHOCTH COMPOBOXKAACTCA MOSIBICHUEM XapaKTep-
HOH cryneHbku. [Ipu 3TOM Ha co3jaHue HOBO siueiiku
3aTpayMBaeTcs SHEPTHs b? - ¥, T/ ¥ — OBEPXHOCTHAS
SHEprust. JTa CHJIa PACHPENeNIeTCs] K OCH KpHCTalIa
Ha MOJIYIIUPUHY AUCIOKAUH TOPsIKa HECKOJIbKUX b
U B HETMOCPEICTBEHHOM OIM30CTH OT MOBEPXHOCTH MO-
XKeT rmpeoOaaaTh HaJl CHIIOHN «3epKaJIbHOTO H300paxe-
HUA». [103TOMY yMEHbIIEHNE IOBEPXHOCTHON S3HEPTUH
MeTaia 0OJIeryuT BBIXOJ AWCIOKALUKA OJHOTO 3HaKa
Ha MOBEPXHOCTh U NPUBEAET K YBETHUYEHUIO CKOPOCTH

TUTACTHYCCKOW JeOpMaIlliil U yMEHBIICHUIO aedop-
MAIMOHHOTO Hakiena. B To jxe BpeMs yBelIndeHue mo-
BEPXHOCTHOM SHEPruH MHTEHCUPUIMPYET paboTy mo-
BEPXHOCTHBIX NCTOYHHUKOB AWCIOKAIMH 33 CUET KOM-
TIEHCAIIMN CHJIBI «3EPKAJIbHOTO N300pasKeHUSD).

[Ipobmema  BIMSHHUACOCTOSIHHS  TIOBEPXHOCTH
TBEPAbIX TEJ, B YACTHOCTH METAJLIOB, HA NX MEXaHHWYE-
CKHE U (pM3UYECKUE CBOWCTBA B HACTOSIIEE BPEMSI, SIB-
JSIETCsI OAHON M3 HanOoJiee aKTyalbHBIX U CIOXKHBIX B
(u3MKe TBEPAOro Tesia M UMeeT OOJIbIIOE TIPUKIIaTHOE
3HaYCHHE.

B cnydae Mmerannos, MOJyMETAUIOB U MOIYIPO-
BOJHUKOB HU3MEHCHHE IIOBEPXHOCTHOM SHEPTUU MOXKET
OBITH JOCTUTHYTO B PE3yJbTATe CO3JaHUS B KPHCTAILIIE
noJist XoJu1a pu OAHOBPEMEHHOM HAJIOKEHUH B OPTO-
TOHAJILHBIX HAIPABIICHHUSX HJIEKTPUIECKOTO U MArHUT-
HOTO TOJIEH.

[IoBEpXHOCTHBIN 3JEKTPUYECKUNA 3apsall MOXKET
OKa3bIBaTh IUIACTU(UIIMPYIOIIEe ISHCTBHE 32 CUET H3-
MEHEHUSl IIOBEPXHOCTHOW »HHepruu. MexaHudyeckue
HaNpsDKEHUS B KPUCTAJLIE, CO3/aBacMble CHION AM-
nepa, IeHCTBYIOT BO BceM oOneme obpasna. [loatomy,
YBEIWYHMBAasl HAarpy3Ky Ha WHAEHTOP, MOXKHO BBIYIC-
HUTh BKJIQJ HMITYIbCHOTO MEXaHHYeCKOTo TMOoJIi U
UIEKTPUUECKOT0 Mo Xojula B HAOIOZaeMOM CyM-
MapHOM 3¢¢eKre IacTUPUKAIUH. IKCIEPUMEH-
TalbHO IIOJy9eHO, YTO OTHOILIEHHE CpeAHEH Iuaro-
Hayy <d> oTrieyaTka anMa3HOW MUPaMUIKHU TP HAJIH-
YhM 3apsja Ha MHJIEHTHpyeMo# miockoctu (111)
MOHOKPHCTAJJIOB BUCMYTA K CpefHel muaroHamu <d0>
OTIeYaTKa B OTCYTCTBHE 3apsiia MPaKTHUECKH MOCTO-
SIHHO W HE 3aBUCHT OT Harpy3Ku Ha MHAEHTOp P u paBHO
<d>/<d0>~ 1,3. CiemoBaTeabHO, IO OTHOIICHHIO
<d><L>, rne (L) — cpemusisi QmuHA MEXaHMYECKOTO
JIBOWHWKA Ha TIOCKOCTH cnaitHocTH (111), MoxkHO cy-
JUTh O CTENEHH IIACTH(OUIMPYIOLIETO JIeHCTBUS I10-
BEPXHOCTHOTO 3JIEKTPUYECKOTO 3apsifia, MOSBISOLIC-
rocsi B pe3yJibTaTe X0JJIOBCKOH MOJISIpU3auy o0pasia.
ITocnennee BO3MOXKHO Grarogapsi TOMy, 4TO JABOIHH-
KOBasl I'paHuIla IpeICTaBiIseT co00i Habop JBOHHUKY-
IOIIUX TUCIOKAIIUM, TUCIOKAITUI Jieca, Kaxaas U3 Ko-
TOPBHIX B IAHHOM CJIydae B3aUMOJACHCTBYET CO CBOOO-
HOM MOBEPXHOCTHIO, HUMeroIen pasyn4HOe
sHepreTndeckoe cocrtosgHue. C pocTOM HampspKEHHO-
CTH DJIEKTPUUECKOrO MOJsS B KPUCTAJUIE BO BpeMs Je-
(dopmarmn, yBenndauBaeTcsi Ipoder U reHeprupoBaHUe
JBOWHMKYIOIIMX JIMCIOKAMKA ¢ IpeobiaaganueM mpo-
L[ECCOB BO30YXKIEHHS JMCIOKAIMOHHBIX HCTOYHHKOB
CO CTaAMSIMHM DA3BUTHS JIBOWHHMKOB: 0Opa3oBaHUS U
TPaHCISILUU IBOMHUKYIOIIUX JUCIOKAIUMI BOJIb FOTO-
BOH IIOBEPXHOCTH pazliena IBOMHMUKOB. JIBOMHUKH
OOBIYHO 3apO’KAAIOTCS Ha AWCIOKALMOHHBIX CKOILIe-
HUSIX ¥ TIPUBOJAT K PEIAKCally BHYTPEHHHUX HaTIPsIKeE-
HU. B yCIOBHSIX 3II€KTPOIUIACTUYHOCTU pelaKcalus
BHYTPEHHUX HAIPSKEHUH OCYIIECTBISACTCS B PE3YIib-
TaTe pa3BUTHS HOBBIX IBOWHHKOB KaK Ha CKOIIJICHHUAX
MOJIHBIXJUCJIOKALMI, TAK U Ha CKOIUICHUSAX JBOMHUKY-
FOIINX JUCIOKANH, IPU 3TOM pa3psDKAOTCS ANCIIOKA-
I[UOHHBIE CKOIUICHUS M YMEHBIIAETCSI BEPOSATHOCTh
XPYIKOTO Pa3pyLICHUS B MEPEHANPSDKEHHBIX MECTAaX
Mateprana. Takum 00pa3oM, B YCIIOBHSX JIEKTPOILIa-
CTHYHOCTHU OJJHOBPEMEHHOE JICHCTBHE HArpy3KHU BEIIIIE
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npeacia u JICKTPUICCKUX UMITYJIBCOB JTa€T BO3MOXK-
HOCTb ,HOHOHHPITCJIBHOI}'I HJIaCTI/I(bI/IKaL[I/II/I MaTtepuajia
3a CUCT I[BOﬁHPIKOBaHPI C YBCIIMYCHUEM pE3€pBa IljIa-
CTHYHOCTH
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Abstract

Poccus, e.Ilepmb

The first part of the article examines the motion of a material point of mass m along a spiral trajectory.
The interaction with the environment of a material point of mass m, moving along a spiral trajectory, is de-

scribed.

A vector form of the equation is introduced to describe the motion of a material point of mass m along a spiral

trajectory.

The second part of the article provides evidence that a material point of mass m, flying out of the central force

field, it moves only along a spiral trajectory.
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The solution of differential equations of motion of a material point of mass m and determination of its coor-
dinates at any point of the spiral trajectory depending on time is presented.

AHHOTAIIHSA

B nepBoii yacTu cTaThb UCCIEAYETCS ABMXKEHUE MATEPUAIBHOM TOUKHM MAaccoil M MO COUPAJIbHOM TPaeKTo-
puH.

OnwuceiBaercs B3aUMO/JICICTBUE c OKpYXarolen cpenoit MaTepHaIbHOU TOYKHU

Macchl M, IBIDKYIIEHCS M0 CIIPATBHON TPAEKTOPHH.

BBoautcs BekTopHas GopMa ypaBHEHUS ISl ONTUCAHUS ABHXKCHUS MaTCPUAIbHONW TOYKU MacCOW M IO CIH-
pabHON TPAEKTOPHH.

Bo BTOpOIt YacTu cTaThu MPUBOAUTCS A0KA3aTEIbCTBO TOI0, YTO MAaTEpUaNbHas TOUKH Maccoil M. BbuleTast
13 [EHTPAIBHOTO CHJIOBOTO OIS, IBMKETCS TOJIBKO 110 CIIHPATBHON TPACKTOPHH.

[IpencraBneno peuienue andQepeHINATBHBIX YpaBHEHUH JBI)KEHHS MaTepHaIbHONW TOYKM Maccod M u
onpezeneHre e€ KOOPAWHAT B JII000H TOUYKE CIIUPATBHOM TPAaeKTOPHH B 3aBUCUMOCTH OT BPEMEHU.

Keywords: material point, spiral trajectory, step, radius — vector, momentum.
KiioueBble ciioBa: MaTepuaibHas TOUKa, CIUPAIbHAsT TPAEKTOPHS, IIIar, PaIinyC—BEKTOP, HMITYIIBC.

B cratpe [1] TeopeTnueckn moka3zaHO, YTO Mare- JBurasce 1o CHupasbHOM TPAaeKTOPUHU U HaXo-
pHaibHAs TOYKAa MAcChl M, BBUIETAs W3 HEHTPaJIbHOTO  JIICH B JIOOOH TOYKE 3TOM TPACKTOPHH JBHKECHUS, Ma-
CHJIOBOTO ITOJIA IO AEHCTBUEM BHEIIHEN CHIIBI f , IBU-  Te€pHUallbHAdA TOYKA Macchl M, B%‘HMOHGVICTBYGT C OKBY'
KETCA MO0 CIHUPAIbHON TPAeKTOPHUU. JKaroled cpenoi akTUBHBIMU P 1 peakTuBHbIMU Py,

B onucanun nBMKEHUS MaTepUAIBHOM TOUKM Mo UMITynbcamu Puc.1.

CHHMPaJIbHOM TPAeKTOPUH OBUIH ITOKa3aHbI BCE B3aHMO-
JEHCTBUSI MaTepUAIbHOM TOYKM C OKpYXarouleil cpe-
now [11], [12].

a P,

Puc.1
Bzaumooeiicmeue mamepuanvrot mouxu maccel M ¢ oKpysicaiowelt cpedotl

Ha Puc.2 axtuBHBINH P uMIynsc U peakTUBHBIN UMITYAbC Py, pa3ioKeHbl Ha COCTABIAIOIINE 110 OCSIM CH-
creMbl KoopauHaT X, Y, Z4, CBA3aHHOM ¢ MaTepHaJIbHONW TOYKOM Macchl M, pacloJI0KEHHOM B TOUKE «a» CIHUPallb-
HO TpaeKkTopHH
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ﬁpop(éct))

I:'kas (ract)

Puc.2
Pasnoowcenue akmuenozo umnynbca PC U peaKmusHo20 uMny1bca PN Ha cocmasasaoujue
B crarbe [1] moka3aHo, 4TO aKTHBHBIN PC U pEaKTUBHBIN PN, HMITYJIBChI PACKIIA/ILIBAIOTCA Ha IPOJIOIBHBIE
aKTHBHBIN Ppr(act) U pEaKTUBHBII P pr(ract) HAMITYJIbCHI, HonepeqHLIe AKTHBHBI P, pop(act) 1 PEAKTUBHBIN Ppop(mct)

HMIIYJIbCBI U KacaTeIbHbIE aKTUBHBII Pkas(mct) U PEaKTUBHbIN Pkas(mct) HMITYJIbCBI.

M 2
| & I?)Olii(ract)
var(ract)

Puc.3
R
Obpazosanue npoooNbHbIX UMNYILCO8, NONEPEUHBIX UMNYTILCO8 U MEXAHUYECK020 Momenma M

MaTepI/IaJ'ILHaH TOYKa Macchl, M ABUTAACH 11O CHHpaHLHOﬁ TPACKTOPHH, CO371a€T B cpeac npoa0JbHbIC UM-
—

IyJIbCBHI, TOTIEPEUHBIE UMITYIbChl 1 MEXaHUYECKHH MOMEHT M OTHOCHTENBHO aCHMIITOTHYECKOH OCH CIUPAJIbHOM
TPaeKTOPHHU.
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—»>

PPOP(aCt)

T — —

A Ppr(act)

-
pop(ract)

-
VM ract

Puc.4
Obpa3zosarue npoooIbHO2O PeaKMUBHO20 MOMEHMA

-,
Mexanuueckuii MOMEHT M U IpOJOJIbHBIN peak-

-

THBHBIH MMIYIbC Ppy(rqcry PHC.4 cO3MaI0T POIOITE-

HbBIY peaKTUBHBI MOMEHT M,.,; MaTepUabHON TOUKH,
JBIDKYIIEHcA o cnupanbHOM Tpaektopun Pucd.

Ms1 uccnenoBanu B3auMOJICHCTBHE MaTepHUallb-
HOM TOYKH Macchl M C OKpY)KaIoLEH cpesloil npu ABU-
JKEHUU TOYKU 10 IPABOCTOPOHHEN CIIUPAIbHOU TPaeK-
TOPHHU.

IIpy nBU)KEHUM MATEPUAIBHOM TOYKM MAacchl M
110 JIEBOCTOPOHHEH CIUPAIBbHON TPAaEKTOPUM, IPO-
JIOJIbHBIE UMITYJIBCBI, TONEPEYHBIE UMITYJIBCHl U MeXa-

HUYECKUH MOMEHT M MOMEHSIIOT HAlpaBlICHUE B3au-
MOJIEHCTBHE CO CPEIO Ha MPOTUBOTIONOXKHEIE [5], [6].

JlaguM MaTeMaTH9IecKoe OTMCaHNe IBIKECHHS Ma-
TepUaJIbHOM TOYKH Macchl M MO CHUPAIBHON TPAeKTO-
pun.

[MonoxxeHne MaTepraIbHON TOYKH Macchl M B JIFO-
60ii Touke D criupanbHOUW TPaeKTOPUHU OTPEACIICTCS
pamryc —BekTopoM 7(t) Puc.5.

Jlnist mokazaTenbcTBa pacCMOTPHM JIBIDKEHHE Ma-
TEpUaIbHOM TOYKH MAcChl M B MPEAENax OJAHOTO BHH-
TOBHTKA.

Tpeyronbauk OAD siBisieTcsi MPSIMOYrOJBHBIM
TPEYroJbHUKOM [1] .

[MonosxeHne MaTepraIbHON TOUYKK Macchl M B JIFO-
6011 Touke D BHHTOBHTKA CIMpPaNbHONH TPAaEeKTOPUHU

>

N
OTpPEJENAETCS ABYMs BEKTOpaMH R 1 A,

OBWXEHWA TOYKM NO CMTUPANBHON

TPAEKTOPWUU

Puc.5
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Bekrop R (ﬁ) ompeAersieT IBMKCHHE MaTepH-
QIBHOM TOYKHM Macchl M 1O OKpy>KHOCTH paauyca R ¢
IIEHTPOM, HaXOJIEeMCs Ha aCHUMITOTHYECKOH OCH
criupanbHO# Tpaekropuu W.

Pagnyc oxpyxxHocTH R Beerfa neprneHauKyIspeH
ACHMITTOTHYECKOH OCH criupanbHO# Tpaektopru W .

BexkTop /Tpr(O—/f) OTpeJieNisieT ABIKEHUE MaTepu-
aJIbHOM TOYKH MacChl M BIOJb aCHMIITOTHYECKOU OCH
X criupanbHoii Tpackropuu W B mpenieniax 0JJHOrO BHH-
TOBHUTKA.

Apr OTIPENENSAET MIar BMHTOBHTKA CIMPATbHOM
tpaekropun W. TIponoipHbIA mIar crimpaibHOI Tpaek-
TOpUHU SABISETCA BEIMYUMHON IMOCTOSIHHOM, ClenoBa-
TeJTBHO, CIIPaBEUTHBO paBeHcTBO OA = DD’

OA sBysieTcs MOJyNIeM TPOJOJIBHOTO miara Ay,
Takum 00pa3om, MOJIOKEHHE MaTepuaIbHOW TOYKH
Macchl M B Mo6oit Touke D, D’ u T.11. cniupanbHOii Tpa-
€KTOPUH OTIPENENSETCs paguyc — BekTopoMm 7(t) B 3a-
BHCUMOCTH OT BpeMmeHu t Puc.6

7(t) = Zyr () + Apop(£)

Puc.6
Heuoicenue mamepuanbhotl moyku M maccvl no cnupanvrou mpaekmopuu \W

[Mepeiiném k onMcaHWIO ABMKEHHS MaTEPUAILHOIM TOUKU Macchl M ¢ MOMOIIBI0 Au(pdepeHIInaIbHbIX YpaB-

HeHui aBwkenus [3, 4].

O003HaUYeHHA:

r=
YA

X

<
Il
=l
Il

z

v
<

Y | — panuyc -BEKTOp TOYKH,

Y |— cKOpOCTb TOUKH,
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%
W=T = y | — ycKOpeHHe TOUKH.
z
JubdepeHnnanibubie ypaBHEHHS ABIKCHUS: BTOpoit 3akoH HerotoHa [7 — 15]
K\ (F) (f,
=F+f=>m|y|=|F [+ f,
Z F f
1
x=—(F + fX :
FY) (f, mx=F, + f m
1
m{§|=|F [+ f, |[={my=F, +f yZH(Ferfy)’
z F, f, mZ=F,+ f 1
7==(F,+f,).
m
[IpoMeKyTOK BpEeMEHH JBHKCHUS
[0,T].
HavaneHble yciioBus
X
I, =| Y, |— HauaabHOE NONOKEHUE TOUKH,
Z,
Xo
Vo =| Y, |—HauanbHas CKOPOCTh TOUKH.
2,
[IpennonoxkeHuss OTHOCUTEIILHO CHITBI F
Cuna, neficTByIOIIas Ha TOUKY, SIBJISETCS
1. meHTpaIBbHOM;
2. TPUTSHKEHUS;
3. 10 BeIMYHMHE paBHOU
2
mv
F=m,
R
rue
M —macca Touxn, V — ckopocTs Toukn, R =const > 0.
Torna
X
12 .2 .2 22
£ F m}yv| m(x +y +z)
= i =~ . y
F| R R (X +y?+7? ,

YacTHple caydan cuibl .

m(X*+y° +2°)
RyX? +y? + 2
m(>‘<2+y2 +z'2)

my=-y- =¥=
RyX? +y? + 12

m(x2+y2+22)

(x2+y2+22)

—X
R,/x2 +y?+7°

(>‘<2+y2 +z‘2)

_y.
RyX* +y? +2°

(>'<2+y2+22)

RyX? +y? + 2

=—7-
RyX? +y° +2°

€]
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TpaekTopust TOYKH
W3BecTHO, YTO TPAEKTOPHSI TOUKH, ABIKYIIEHCS IO ISHCTBHEM TOJIBKO [IEHTPAILHOM CHIIBI, OyIeT IIIOCKOI
TIPY JIOOBIX HAYAJIBHBIX YCIIOBHSX.
Ilonaraem, Harpumep

R=1,T=10,
Xo 0.5 %o 1
F(0)=T =Y, |=|-05[.V(0)=V,=| ¥, |=| -1 )
Z, 1 Z, 1

WuaTerpupyem (1) ¢ HaYaTbHBIMHU YCIOBHAMU (2).

z

TpaeKkTopHs TIONyIUIach IIOCKAs, HO HE OKPYKHOCT C LIEHTPOM B Hauajle KoOpAUHAT 1 paauyca R .

Jlnst TOro, 4TOOBI TOYKA ABUTANach 1o cdepe paauyca R ¢ neHTpoMm B Hauane KOoOpAMHAT (Ha CAMOM JIENE
110 OKPY)KHOCTH pajmyca R ¢ eHTpoM B Hauasne KOOpAMHAT) HEOOXOMMMO, YTOObI B HAYAIBHBI MOMEHT TOUKA
HAaXOWJIACh Ha MIOBEPXHOCTHU CepHl, a e CKOPOCTh ObLIa OBl HalpaBJIeHa TI0 KacaTenbHOi K chepe. Hampumep,

Xo 0 X, 0
F(0)=F=|Y, |=|0| V(0)=V,=| ¥, |=|1
Z, 1 Z, 0

TpaexTopus IBMKEHUS TOUKH JJIS 3TUX HAYaJIbHBIX YCIOBHH H300paKeHa HIDKE:
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1.0 0.5 0.0 0.5 1.0

2. Cayuaii f =const. ITycth, HAapUMEp

= const
0.2

HuddepeHiuanbable ypaBHEHUs JABIKEHUS IPUHAMAIOT BUJT
(x2+-y2+22)
‘RJX?+y2+22
) (x2+-y24-22)
y__-y.RJx2+y2+22

(x2+-y24-22)

X=-X

I=-1- +0.2
RyX2 +y?+2°
Havanbusie YCJ10BHS BO3BMEM TAKUMU KE, KAK B CITy4ac NBUKCHUS IO OKPYKHOCTU
X, 0 X, 0
F(0)=T=|Y, |=|0]| V(0)=V,=| ¥, |=|1
Z, 1 Z, 0
BpeM}I JABUXXCHUA I10J1aracmM
T =20.

TpaexkTopust IBUKEHUS TOUKH
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1.0

045

0.4

0.0

1.5
Tpaexropust ModydHIack CIMpaIeBUAHOMN.

3. Cayuait fLF. ITycTs, HampuMep

-y
f=| x
0
IIpoBepka OpTOrOHaNbHOCTH fLF. JlefcTBUTENBHO,
—y X
f-r=| x |-|y|=-yx+xy=0.
0 z
Juddepenunanbaple ypaBHEHHs ABWKEHHUS IPUHUMAIOT B
) (% +y*+2%)
X=—X-

-y
RyX* +y* +7°

) ()’(2+y2+z'2)
y:_y.R«/x2+y2+22 w
(% +y*+2°)

Hauanbnabie YyCJIOBUA BO3bMEM TaKHMMHU K€, KaK B ClIyda€ ABUKCHUS 110 OKPYKHOCTH

7=-7.

Xo 0 Xo 0
F(0)=T =Y, |=|0| V(0)=V,=| ¥, |=|1
Z, 1 Z, 0
BpeMH JABHXKCECHUS I10J1aracm ,
T=20

TpaeKTOpI/IH JBMXKCHHA TOUYKH H306pa>1<eHa HUKC!
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X

20

TpaeKkTopus NoIy4YnIach CIIUPAIEBUIHOM.

4, Caywait f L 7. Cuma f Geperca xak B npensinymem ciyuae. [Iuddepenmansupie ypaBHEHHS 10-
CJIOBHO MOBTOPSIFOT YpaBHEHUS MpEbIyIIero nyHkra. HauanbHble ycioBus Apyrue

Xo 0 X, -1
F(0)=T=|Y, |=|0], V(0O)=V,=|Y, [=|-1
Z, 1 Z, 0

TpaeKkTopus IBUKEHUS TOUKU:
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TpaexTopus MoTydriIach CIUPaICBUIHOMN.

3aKro4yeHue

Ha ocHoBaHMM TPOBEIEHHOTO TEOPETUIECKOTO
HCCIICIOBaHUS JIOKAa3aHO, YTO MaTepUallbHAs TOYKa
Maccoi M, MOKHUAas IEHTPaIbHOE CIJIOBOE TI0JIE, JIBH-
JKETCSI TOJIBKO 10 CHUpalibHOM TpaekTopuu [1].

Iloxa3anbl Bce B3aMMOJEHCTBUS MaTepUalbHON
TOYKU MAaccoil M ¢ OKpyXaroueu cpenoil nmpu e€ nBu-
JKCHHH TI0 CIIPAJILHON TPACKTOPHH.

[IpuBeneHs! ypaBHEHUS JBIDKEHUS MaTepHaIbHAs
TOYKa Maccoid M B koopauHaTax XYZ B 3aBUCUMOCTH
OT BpeMeHH t B BEKTOPHOM (hopme.

IIpencraBneHoO pelieHWE BEKTOPHBIX YpaBHCHUMA
JBIDKCHUST MaTepHaabHas TOUYKa MacCoOi M B BHIC CH-
cTeMbl UG QPEpCHINANPHEIX YpaBHEHHHA, KOTOPBIS
OTIPENENISIIOT KOOPAWHATHl TOYKH B 3aBUCHMOCTH OT
BpeMeHHu .

Pemenne nuddepeHnuanbHbIX ypaBHEHUH JTOKa-
3BIBACT CIIPABEIMBOCTH BHIBOJOB ITPOBEACHHOIO TEO-
PETHYECKOTO UCCIeNOBaHUA TpaeKTopun, 13 pacuéros
CJIE/IYET, YTO TPACKTOPUEH TOUKH SIBIISETCS CIUPAIIb, a
KOOPAMHATHI TOUKH OTIPEICIISIOTCS PaTdycOM — BEKTO-
pom 7(t).
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Abstract

The development of information technology contributes to the emergence of new methods of manipulating
public consciousness, among which such units of virtual communication as "Internet memes «of particular interest
as an extremely effective tool for manipulating public consciousness in the political discourse. The aim of this
paper is to investigate the classification and typology of "internet memesy, to identify mechanisms of manipulation
of public consciousness by means of politically coloured "Internet memes" based on specific examples of internet
publications.

AHHOTALINA

PazBuTre MHQOPMAIIMOHHBIX TEXHOJOTHI CIMOCOOCTBYET IMOSBICHUIO HOBBIX METOJOB MaHHUITYJTHPOBAHUS
06H1€CTB€HHLIM CO3HAaHUCM, CPpEAU KOTOPBIX 0CO0BII HUHTEPEC NPCACTABIAIOT TAKUEC CAMHUIbL BI/IpTyaJII)HOﬁ KOM-
MYHHUKaIUH, Kak « THTepHET-MEMbI, KOTOPbIC ABJISFOTCS KpaitHe 3 (HEeKTUBHBIM HHCTPYMEHTOM MaHHITYJISIHH 00-
IMECTBCHHBIM CO3HAHHEM B paAMKaX HOJIMTUYCCKOI0 AUCKYpCa. I.[eJ'ILIO ,I[aHHOI>'I pa6OTBI ABJIACTCA UCCICJOBAHUEC
KJ'IaCCI/Id)I/lKaLU/II/I " TUIIOJIOTHHU «MHTCPHET-MEMOB)», BBISIBJICHUC MCXaHU3MOB MAaHUITYJIUPOBaHUSA 06H1€CTB€HHI)IM
CO3HAaHUEM NTOCPEACTBOM INOJIUTHICCKNA OKPAIIECHHBIX KMHTECPHET-MEMOB) OCHOBAHHOM Ha KOHKPETHBIX ITpUMEpax
WHTepHeT-my0auKamui.

Keywords: manipulation of public consciousness, politics, political influence, internet-memes, political
memes, political discourse.

KiaroueBbie ci1ioBa: MAaHUITYJIMPOBAHUC 06HIGCTB6HHLIM CO3HAHHUEM, IIOJIMTHUKA, ITOJIUTUYCCKOC BIIMAHUC, HH-
TEPHCT-MEMBI, IIOJIUTHUIYCCKUE MEMBI, MOJUTUYECKUI JUCKYpPC.

BBenenne CBSI3H C YeM, OOJIBIIYIO YacTh HH(POPMAIIUH JFOIU BOC-

B Hamy JHUM MaHUIYyIHpPOBaHHE OOIIECTBECHHBIM
CO3HaHMEM SBIISIETCS KpaliHe BaKHBIM BotipocoM. 111n-
poKoe pacrpocTpaneHue MHTepHeT-TexHoI0rui mopo-
JIAIIO cpa3y HECKOJBKO MpoOJieM, NETaloIiX MOJIb30-
BaTeJiel JISTKOYSI3BUMBIMU JUISl BO3/ICHCTBUS HA MX MH-
poBoz3peHue. [Ipexne Bcero, 3To CBsA3aHO ¢ 00BEMOM
nHpOpMaIMH, OOJBIIYI0 YacTh KOTOPOH COCTaBIISIET
«uH(pOpMAMOHHEIN mrym». MHbopMam cramo Tak
MHOT0, YTO KPUTHYECKUH aHaIN3 BCEro TOTO, YTO IO-
CTynac€T B Hall MO3I, CTAHOBUTCA HCBO3MOXXHBIM. B

HPYHUMAIOT Ha [I0JCO3HATEIFHOM YPOBHE, HE BJaBa-
sicb B moapoOHOCTH. Takxke 31ech MOXKHO BBIICIHTh
Hp06HeMy CKJIUIIOBOI'O MBIIIJICHUS) — THUIT MBIIIJICHU A,
obiamarens KOTOPOro CKJIOHHBI OBICTPO, HO MOBEPX-
HOCTHO 00pabarsiBaTh HHPopManuto. O0pa3bl, BO3HHU-
KaloIIHe B MBICISIX HOCHTENS «KJIMIIOBOTO MBIILIC-
HUSD», TPAKTUYECKU CPa3y UCUE3Ar0T U 3aMEHSIOTCS HO-
BBIMH, HCXOIS W3 3TOr0, y HYEJIOBEKa HAPYIIASTCSI
CIOCOOHOCTh BBICTPAMBaTh JIOTHYECKUE ILIETIOYKH M
(hopMupOBaTh TPUUUHHO-CIICICTBEHHBIE CBSA3U MEXKIY
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CO6I)ITI/IHMI/I " ABJICHUAMMH, CICAOBATCIIBHO, YTpaynuBa-
eTcs CoCOOHOCTh K KpUTHUECKOMY aHanu3y. [Tomumo
9TOTO, TOSBJISIFOTCS HOBBIC (POPMBI KOMMYHUKAIIMH, B
YaCTHOCTH «UHTEPHET-MEMEI», obOnamarommue O0Jb-
OIMM TOTEHIIMAJIOM HCIOJB30BAHUS B KAa4ecTBE HH-
CcTpyMeHTa Iipornaranisl. Bc€ 3To 00ycnaBinBaeT akTy-
ATBHOCTBH JaHHOTO HMCCIENoBaHu. B pamkax Teopetn-
yecko  9acTH  paboThl  OBUIM  PAacCMOTpPEHBI
KIaccu(UKAIK TAKTUK MAHUITYTHPOBAHUS, XapaKTep-
HbIC OCOOCHHOCTHU TMOJIMTHYCCKHX «MEMOBY» M HHTEp-
HET-MEMOB B I1eJIOM. B aHamnTH4ueckoi yacTi OblIa NC-
CJIEZIOBAaHO KaK C IOMOIIBI0O MHTEPHET-MEMOB OCY-
LIECTBIISUIOCh ~ MAHMITYJIMPOBaHUWE  OOLIECTBEHHBIM
CO3HAHUEM Ha ITPUMEpPE OMPEICTEHHBIX TOTUTHISCKIX
coObrtuii 2020 rona u MHTepHET-IyOIUKAIIHIA, TOCBSI-
uiéHHble M. Haydaras HoBH3HA pabOTHI 3aKITI0YaeTCs B
M3YYCHUH KOHKPETHBIX MPUEMOB M TAKTUK, UCIIOJb3Y-
€MBIX TIPU CO3AaHUHM MOJUTUYECKUX MEMOB, BEISBIIC-
HUU XapaKTEePHBIX 0COOCHHOCTEH 1 TpHYnH Y3PPEeKTHB-
HOCTH HCIIOJIB30BaHUA WMHTCPHET-MEMOB 1A BO3Heﬁ-
CTBUS Ha OOIIECTBEHHOE CO3HAHUE.

Teopernueckast 4acThb

HckyceTBO MaHHTYISANANA YXOIOUT KOPHSIMH BO
BpEeMeHa MEepBOOBITHO-OOIMHHOTO CTPOSI, KOTAa Mpo-
HCXOOWIO0 3apokaeHue wmudonorun. Mudomornd-
HOCTH CO3HAHUS IO3BOJIWIA BHICTPOUTH HEPAPXUIO B
MIepBOOBITHOM OOIIecTBE, NefeHre OOroB Ha «IJIaB-
HBIX» U «HETJIABHBIX)» TTO3BOJIHJIO 3aKPEMUTh B 0OIIe-
CTBEHHOM CO3HAHUH HJIEU COLIMAJILHOTO HEPABEHCTBA U
pa3zeneHus Ha TeX, KTO BIIACTBYET, U T€X, KTO ITOIIH-
Hsercs [5, 223].

I'epbept @panke B cBoeit padbore «MaHHITYTHDY-
€MBIi YeNIOBEK» JIaeT ClieyIolIee OnpeesieHne ToHs-
THIO «MAHUITYJISIHISI CO3HAHUEM)» — KIICUXHUECKOE BO3-
JecTBHE, KOTOPOE MPOU3BOAUTCS TaifHO, a, CIeIoBa-
TeIbHO, U B yIIepOd TeM IuIlaM, Ha KOTOPBIX OHO
HarpasieHo. IIpocTediuM NpuMEpOM TOMY MOMXKET
cnyxuth pexiama». C.I'. Kapa-Myp3a onpenensii ma-
HUIYJSIAIO, KaK «9aCcTh TEXHOJOTUU BIacTu» [4, 14].
JeiicTBUTENbHO, TIOHATUS TMOJIUTUYECKUN TUCKYpPC U
MAaHUITYJIAIUA O6H.[eCTBeHHI>IM CO3HAHUEM KpaﬁHe
TECHO TepeIUICTCHB. MaHUITYISIHS B TTOJATHICCKOM
JHMCKypCce — IIPOLECcC yNpaBJIeHHs IMOBEJACHUEM 00b-
eKTa MaHUIYJALUH ITyTeM HaBSI3bIBAHUS €MY COOTBET-
CTBYIOIINX CTEPEOTHIIOB MEIIUICHUS B MaKCHMAalIbHO
BBITOTHOM ISl MAaHWUTIYJIATOpA HarpasieHuu [6, 121].

Bce wMeroamkum MaHUITYTUPOBAHHS — yCIOBHO
MOKHO pa3seanuTh Ha YETHIPE MOATPYIIIIEI:

IlepBas cBsi3aHa ¢ BO3JEHCTBUEM Ha 3MOLIMU Ye-
JIOBEKa Takue, Kak cMeX, JIF000Bb, CTPaX, )KaJIOCTh, He-
YBEpEeHHOCTh B ceOe M Tak Jajiee. DMOIMH YpPEe3BHI-
YaiHO CHJIBHO BJIMSIOT HA BOCIPHUATHE HH(POpMAIMH U
MOBEJICHHUE YeJI0BEKa, B 1IeNoM. B 3T0#1 kareropuu uc-
CJIEZI0OBATENN BBIICISIOT CIENYIOIINE TPUEMBI: «HaBe-
LIMBAaHHE SAPIIBIKOBY, «CCBHUIKA Ha aBTOPUTETHI», «IIepe-
TacoBKa WH(POPMALUN», «CHSIOMUE 0000IICHHEe» H
JpyTHE.

Bropas 3aneiicTByeT TEXHUKYM MaHUIYJIMPOBAHUS
ToNINOM. B ToMNme droqu TEpSIOT CBOIO MHIMBUAYaJb-
HOCTb ¥ HAUWHAIOT IOJYMHSATHCS €€ HeTTaCHBIM ITPaBH-
naM. [ICUXOJIOTHIO TOJMIBI B CBOE BpPEMs pacCMaTpH-
Bamu K. FOHuT, I'. JIe6on, 3. @peiin, I'. Tapa u apyrue.

TpeTbs moarpynna OTHOCHTCS K OCOOEHHOCTSIM
BO3/CHCTBUS A3bIKA U [IBETA HA YMOLIMOHAIBHOE COCTO-
SIHUE WHIIUBH]A.

ITocnennsis KaTeropus CBsi3aHa CO CTEPEOTUIIAMHU
1 BCEM, YTO U3 HUX CIIEIyeT: KYJIbTYpPbI, TPAIULIUH, MO-
paib, 3aKoHBI 1 T1 [3, 62-63].

Hcnonp3zoBanne MHTEpHETa B KayecTBE MHCTPY-
MEHTa BO3/IeHCTBUS Ha OOIIECTBEHHOE CO3HAHUE SIBJISI-
eTcsl HeM30e)KHBIM Pe3yJIbTaTOM Pa3BUTHA OOIIeCTBa.
WuTtepHer npenocraisiet 0oJiee MIMPOKHUE, 110 CpaBHE-
HUIO C APYIHEMH CIIOCO0aMH IOCTaBKH MH(OpMAanuy,
BO3MOXKHOCTH MO DAaclpoCTPaHEHUIO Pa3HOTO poja
JIMCKYPCOB M OXBAThIBACT IIMPOYANIIYIO ayJUTOPHIO.
BcemupHas mayTHHa CEroJHS BBICTYNIAET B POJIH
OI'POMHOM IUIOIIAAKH, BHYTPU KOTOPOH IIPOTEKAOT
COOCTBEHHBIE COIMAIBHBIC IPOIECCH], aKTUBHOE yda-
CTHE B KOTOPBIX IPUHUMAET MOJIOJEKD — HauboJiee ak-
THUBHAS B MOJUTUYECKOH XKHU3HH 4acTh O0IIECTBA.

Oco0bIii HHTEpEC ¢ TOYKH 3PEHHS U3YUECHUS TeX-
HOJIOTHI MaHI/Il'IyJ'IﬂHI/Iﬁ OGHLGCTBGHHLIM CO3HAHUEM B
WHTEPHET-TIPOCTPAHCTBE IIPEJCTABIISIOT TaKUe €IH-
HUIIbI KOMMYHUKalIUH, KaK «MHTCPHET-MEMbD). [lons-
THe «MeM» Obuto chopmymupoBano P. JlokuH30M,
NPE/UIOKUBIINM PACCMaTPUBATh MEM, KaK «EIHHUILY
nepeaayn KyIbTypHOH nHpopMarmmy». C TOUKH 3peHUsI
JloknH3a, MeM BBINIOJIHSET (DYHKIIUU T€HOB B COLIUAIIb-
HO¥ cpene [2, 158]. B koHTeKkcTe HHTEPHET-KOMMYHH-
KAl BBIAGNSACTCS TaKoe MOHSITHE, KaK «MHTEPHET-
MeM», KOTOPBIH NpeacTaBisieT U3 ceds nHpOopMaIuIo,
XpaHAIMYIOCS B Pa3IMYHBIX (popMax, Kak MPaBUIIO KO-
MHUYECKOTO XapakTepa, paclpOCTPaHSIONIYIOCS Cpeln
YYaCTHHKOB BUPTYaJIbHOTO JUCKypca. OTIMINTENbHON
0COOCHHOCTBIO WHTEPHET-MEMOB SIBISICTCS BBICOKAs
CKOPOCTh IUPKYJISIHUKA BHYTPU IMU(PPOBOTO KOMMYHH-
KaTHBHOTO mpocTpaHcTBa. Knaccudukammioo wnHTEp-
HET-MEMOB MOXXHO NPEJICTaBUTh CIIEAYyIOIUM o0pa-
30M:

1. TekcTOBBIE MEMBI: CIIOBO MJIM BBIpO)KEHHE, He-
cylee B ce0e KOMUUECKHI XapaKTep M, Kak MpaBHJIo,
OTCBITAIONIEE K KaKOMY-TMOO COOBITHIO, SIBJICHHIO,
NPOU3BEICHUIO UCKYCCTBA, BUICOUTPE HIIH (pa3e KOH-
KpEeTHO! JTMYHOCTH. TeKCTOBbIE MEMBI MOTYT MCHOJIb-
30BaThCsl B Tpollecce KOMMYHHUKAIUU MEKIY WHTEp-
HET-TI0JIb30BATEIISIMH, @ TAKXKE BBICTYNATh B KauyeCTBE
TEKCTOBOTO KOMITOHEHTA B IPYTUX MOAKATETOPHSIX HH-
TEpHET-MEMOB.

2. MeMbI-u300pakeHst MOXKHO Pa3JelIuTh Ha TPU
KaTeropuu: y3HaBaeMoe u300paxenue; «poTtoxaday —
M300pakeHus], CO3TaHHBIE B TPAQHUUECKOM PeIaKTope
B KapUKaTypHBIX LENsX; COOMpaTeNbHBIH 00pa3 Ka-
KOT0-JIN00 TIEpCOHaXKa, pealbHOW TPYIIIIHI JIFOJCH, KH-
BOTHBIX H T/I.

3. MenmnameM — 3a0aBHBIN BHACOPOIUK, PaCIIpO-
CTPaHSIOIINICS Cpe/Ii HHTEPHET-TI0JIb30BaTEeH.

4. T'udbl uau THPKU TPEACTABISAIOT U3 ceOs aHU-
MHpPOBaHHOE M300pa’keHHE, KaK IPaBUJIO, BBIpaXKaro-
1Iee KaKyr-a1u00 SMOIHIO.

5. KpeosnzoBaHHBIM MeéM — Bapuanusi Kpeojau3o-
BaHHBIX, TO €CTh COUYETAIOIINX B cebe BepOaJbHbIE U
HeBepOaIbHBIE CPEICTBA KOMMYHHKAINH, TEKCTOB. B
OCHOBHOM 3TO TIOITYJISIPHOE M300paXKeHne, BBICTYIIAI0-
1iee B kKayecTBe (oHA, KOTOPOE COMPOBOXKIACTCS pa3-
JMYHBIMA KOMHUYECKUMU (hpazamH.
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6. KomnapatuBHble MeMbl 0a3UpYIOTCS Ha CpaB-
HEHHUH HECKOJIBKHUX KapTUHOK, IPEAMETOB, (PaKTOB, CO-
OBITUI, MHEHHH, SIBJICHUH U T.[I.

7. MetameMBbI — MEMBI, KOTOpPBIE COAepiKaT B cede
OTCBUIKY Ha Ipyrue u3BecTHbIC MeMsl [7, 87-88].

HHTepHET-MEMBI COCTUHSIOT B ceOe Bce HE00Xo-
JUMble MAaHUIYJISITOPY HHCTPYMEHTBI, TaK KaK HCIIOJb-
3ysl MAaCCOBBIA UICTOYHHK KOMMYHHKAITH, OHU BIUSIOT
Ha CO3HAHHME JIIOJEN IyTeM BO3AEHCTBYS Ha 3MOLIUH.
MO>KHO BBIICIHUTD CIAEAYIOIINE 3a/1a4H, BBITIOJIHIEMbIE
MHTEPHET-MEMaMHU B KOHTEKCTE MOJIUTUYECKOTO AMC-
Kypca:

1. ®opmMupoBaHue ONpeaeaEHHBIX MHCHUH O I0-
JUTHYECKOM 00BEKTE MU COIMATHHOM SIBIICHHH.

2. BHenapeHue WHIEOJOTHUECKUX CTEPEOTHUIIOB,
BO3JICHICTBUE HA CO3HAHNE 00HEKTAa MAHUITYTHPOBAHUS
C LENbI0 U3MEHEHUS €r0 MUPOBO33PEHHUSL.

3. TloOyxaeHue K OMpEAeNEHHBIM COIHATBHBIM
JIeUCTBUSAM  (OCY)KICHHE, HENMpPUATHE, MOIICPKKa,
0700peHre u T.J. ONPeNeICHHBIX TOJUTHIECKUX MPO-
IIECCOB WJIN SBJICHUI).

[Tonutnyeckue MHTEPHET-MEMBI UMEIOT CIIEIYIO-
IHe XapaKTepHbIe 0COOEHHOCTH. Bo-TIepBhIX, MOMMTH-
YecKasi OKPAIICHHOCTh MEMOB OOBSICHICTCS UX 371000-
JHEBHOCTBIO U aKTYaJIbHOCTBIO. Tak Kak HHTEPHET-CO-
00IIeCTBO MTHOBEHHO pEarupyer Ha pa3lUYHBIC
COOBITHS, B TOM 4Hcie W Ha moiurudeckue. B Ceru
€KEJHEBHO MYOIMKYIOTCS MEMBI C TOJTUTHISCKUM IO/~
TeKcToM. IHTepHeT-MeMBbI Ha MOJIUTHIECKUE TEMBI MO-
I'yT paccMaTpUBaThCs KaK peaklys MHTEPHET-TOJb30-
BaTeNiel Ha MOJIMTHYCCKYI0 OOCTaHOBKY, a TaKkKe Kak
JKENIaHWE TI0JIb30BaTeNieil OTCTOSATH COOCTBEHHBIC
B3IUIAJBl U TUCKPEAUTUPOBATh MHEHUS U UJEH ONIIO-
HEHTOB. B0-BTOpBIX, MOJUTUYECKHE MEMBI MO CBOEH
MPUPOJE CXOXKH C NOJUTHUECKON KapUKaTypou u3-3a

HCTIOJB30BaHUS CTpAaTEerMM BHICMEMBAHUS U Trumnepoo-
nTu3anuy 00pasoB, a TaKKe X KOMHUYECKOH HalpaBiIeH-
HOCTU. B-TpeThux, MeMBbI MOBBIIIAIOT M MOKA3bIBAIOT
YPOBEHb HOMYJSIPHOCTH TOTO MM HWHOTO MOJMTHKA,
WHa4ye TOBOPs, MHTEPHET-MEMBbI OKa3bIBAIOT OOJIBILIOE
BO3JIeHCTBUE Ha (GOPMHUPOBAHUE TIOTUTHIECKOTO PEii-
THHTA.

Taxum 06pa3oMm, MOXHCHO PA30eTUMb 8Ce NOTUMU-
uecKue Membl Ha me, KOmopule omoopajicarom peax-
yuio Unmepnem-coobujecmea na onpedenéumvie noau-
mudecKue npoyeccyl u me, KOMopuvle HAMepeHHO nyo-
JIUKYIOMCS C YeNbl0 OYepHeHUs. penymayuu KaKo2o-
UOO NOTUMUYECKO20 CYObeKma, Ha (one we2o npouc-
Xooum nonyaspuzayus opyzoeo yuacmuuxa. Koneaso,
9Ta KJIacCU(HKALUS JOCTaTOYHO YCIIOBHAs, TaK KaK B
peaTbHOCTH HOPOH OBIBAET TPYJHO ONPENEIUTE HaBEP-
HSIKA, Y4TO MOOY/AMIIO aBTOpa MeMa OIyOJIMKOBaTh €ro,
0COOCHHO B YCIIOBHSX MHTEPHET-aHOHUMHOCTH. Takoe
pasziesieHue MOXKHO TIPOCIIEANTH B MHTEPHET-ITyOIKa-
muax ¢ Hagaima 2020 rona.

AHajIMTHYeCKasi YacTh

B nauane 2020 rosa obocTpuiics Kpusuc B aMepu-
KaHO-HpaHcKux oTHomeHusx. 3 saBapss BBC CILA co-
BEpLIWIN aBUAyAap MO MEXAYHAPOJHOMY a3pONOPTY
Barnanma, B pe3yipraTe 4ero morud WpaHCKUH reHepa,
KoOMaHAyoomuil noapasaenenueM «Anb-Kyzac» upan-
ckoro Kopmyca Crpaxkeit Mcinamckoli peBoJItOIMA —
Kacem Cyneitmann. B Hpane CyneliManu cuurancs
HaIlMOHAJIBHBIM IrepoeM, o3ToMy XacaH Pyxunu, nei-
CTByIOIIMI Tipe3uneHT MpaHa, mooOeman 0TOMCTHTh
CIIA 3a ero yowuiicTBo. 6 stHBapst MipaH oObsiBIII O 1Ipe-
KpalleHUH AEUCTBUS OIpaHUYEHUN Ha pa3BUTHE sIIEP-
HOM IpOoTpaMMBl, B3ATHIX Ha ce0st B pamkax CBII/I. Pe-
aKIMs MHTEPHET-cO0O0IIeCTBa He 3acTaBuia cedst JI0JIro
XK7aTh. Bce BO3MOXHBIE HHTEPHE-PECYPCHl HABOTHIIN
MeMBI 0 Hauasie «Tperbell MUpOBOI1 BOUHBD.

AMERICAN COMPARED TO IRANIAN AIRFORCE

—
AMERICAZ= || IRAN=T
Planes
13,398 509
S
Fighter Jets
2,362 142
e
Military
Transport Planes 1,153 89
| «-*
Helicopters 5,760 126
i; cluding 971 attack cop dluding 12 attack
Trainer Aircraft 2,853 104
R
Flying Carpets o 1,001

>

Puc. 1 - Cpasnenue BBC CILA u UPH.
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Ha pucynke 1 M0oXHO yBUAETh IpUMEp KOMIapa-
TUBHOTO MEMa, CPaBHHBAIOIIEr0 MEXIy CO00H umc-
nenHocts BBC CIIA u Hpana. Jlanueiii MaTEpHET-
MEM HaIlpaBJIeH Ha BHEJPEHNE B O0IIECTBEHHOE CO3HA-
HUE MBICIH O TOM, 4YTO B CIIy4ae pa3BepPTHIBAHUU IOJI-
HOMACIINTAOHBIX BOEHHBIX aeiicTBuii, CoeIMHEHHbIE
[Tarel HempeMEHHO BBIMAYT TOOSHUTETAMU U3
BOIHBI, TaK KaK €IMHCTBEHHOE, YTO MOKET NMPOTHBO-
noctaBuTh Mpan lltatam — 3T0 «ieTaromue KOBPb.

KonunuectBo B 1001 «60eByro eaMHUILY» SIBIISIETCS HE
CIlyqalfHBIM — 3TO OTCBUIKA Ha HM3BECTHBIH COOPHHK
MePCUACKUX CKa30K — «Tricsiua 1 oHa Houby. VpoHus,
HCHOJIb3YIOMAsACA 3[€Ch, OCHOBBIBAETCSA HA JPEBHEH
MEePCUACKON U COBPEMEHHON UPAHCKOM KyIbTYpE, OJ-
HUM M3 CUMBOJIOB KOTOPOH SIBIISIETCS IEPCUACKUI KO-
BeEp, BEICTYNABIINI B POJIM MATHYECKOTO TPAHCIIOPTA B
CKa3Kax M JereHaax.

Iranians preparing their
air force for WWII

Puc. 2 — Upanyor noocomasnusaiom ux BBC ons « Tpemuetl Mupogoii 0tiHbl».

Pucynok 2 taxxe 3aTparuBaeT JaHHYIO TEMAaTUKy, HO OH He cpaBHUBaeT Hanpsamyo BBC nByx rocynapcrs,

a co3maét cobmparenbHbIT 00pa3 apuaru VpaHa, TO3TOMY €ro MOXHO OTHE
m . -

e

thin

CTH K MEMaM-H300pa’keHUSIM.

Tukhing 18 %
»k’ing youcan

do hythingjnow

Puc. 3 — Tebe ucnonnsiemces 18 nem, u mol dymaeutv, 4umo menepv mvl MOANCEULb OLNAMb YO Y2OOHO.



German International Journal of Modern Science N220, 2021 49

Me laughing at ww3 memes ~ Me after | get drafted

Puc. 4 —
A, emerowuiics Had memamu npo « Tpemuio Muposyio sotiny». A nocie mozo, kaxk 6wl NPU3Ean Ha ciyxcoy.

M3o6paxenus 3 u 4 ABJISIFOTCS IPUMEPaMU KPEo-
JU30BAaHHBIX MEMOB M OTOOPaKAIOT pPEakIfio oomie-
CTBa Ha JaHHbIE COOBITHA. YTpo3a Hayaja HOJHOMAc-
mTaOHBIX OOCBBIX ACHCTBUII BbI3bIBaJIa OOCCIIOKOCH-
HOocTh y UHTepHer-cooOmiecTBa, U B MeMax TOTO
nepuoja Tema «Ipadra» — IPHU3bIB HAa BOCHHYIO
cryx0y B CIIA, mprobpena oco0yi0 aKTyallbHOCTb,
TaK Kak IOHOUIM B Bo3pacte oT 18 no 25 (mpusbIBHOM
Bo3pacT B CoennHeHHbIX llITaTax) cocTaBisroT 3HaYH-
TEIBHYIO YaCTh HHTEpHET-10JIb30BaTeNel B CLIA.

Cutyanus B CUIA, cBszaHHas ¢ riiobanbHO# aH-
JIeMHuel «xopoHaBupyca», BecHoll 2020 roma ocraBa-
Jlach JIOCTATOYHO KPHUTHYECKOH. 29 Mas Mpe3uieHT

F

World Health
Organization
thanking china for
their efforts and

how they dropped
coronavirus cases
to zero

rocyaapcta — Jlonans JlxoH Tpamii, BEICTYNIUI ¢ pe-
YbI0, HA KOTOPOH B ouepenHoil pa3 ooBuHMI Kutaii-
ckyto Haponnyio Pecrybiuky B pazxuranuu riao6anb-
HOW MaHJEMUH, a TakKe 00BSBUII O Pa3pbIBE OTHOILIE-
auii CIHA ¢ Bceemupnodt  Opranuzamuein
3apaBooxpaHeHus, mockoidbky BO3 He cMornu peasu-
30Bath pedopmer, mpemioxkennsie llratamu. Taxoke
Mpe3uaeHT 3asBui 0 ToM, 4to KHP momHocThIO KOH-
Tponupyer opranm3anuto [1]. [lozgnee, a mMeHHO B
utonie 2020 rona, CIIA odunmansHo nokunyan Bee-
MupHyto Opranuzanuio 3paBoOXpaHeHUs.

Puc. 5—BO3 6razooapum KHP 3a ux ycunus u 3a mo, 4mo oHu c8enu Ciyuau 3a001e8anus «KopoHagupycom» K
nynio. KHP, epywas 06 ux cmamucmuxe.
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spre"a“fd_ing

~for rea':l}

Puc.6 — BO3, K020a 8UPYC HAYUHAEm PACHPOCPAHAMCS no-HacmoﬁweMy. BO3 ¢ gpunvmax.

Who do you trust more?

Organization
The WHO

dressed as
a doctor
e o

<

Puc. 7 — Komy evl dosepsieme bonvute? BO3 unu cobaxe 6 kocmome spaua?

Ha pucynkax 5-7 mpezacraBieHbl NMPUMEPHI HH-
TEPHET-MEMOB, HAIPaBJICHHbIE HA (JOPMHUPOBAHHE OT-
punartensHoro obOpasa Bcemupnodt  Opranmzanmn
3npaBooxpanenus u Kuraiickoit Hapoanoii Pecry6-
KA. OTYETIMBO MOKHO HPOCIEANTH CBSI3b cioB Jl.
Tpamna ¢ nganHpIMEH n300paxkeHusMu. Ha wHux BO3
NIPEACTaBICHA, KaK OpraHW3alus, HECHOCOOHas pe-
IIaTh BO3HMKIIME poOieMbl. Takxke 31ech ynoMuHa-
eTcs TeCHOe coTpyaHmuecTBo BcemmpHoit Oprannza-
nueit 3apaBooxpanenus ¢ KHP u coxpsiTie peanbHbIX
CTaTUCTUYECKHX JIaHHBIX 110 KKOpPOHaBUPYCY» Knurtaem.

IIpesnnentckue Bo10opsI B CIIA cTanm oganM n3
HauboJsiee 00CY)XJaeMbIX BO BCEM MHpPE COOBITHH BO
BTopoii momosuHe 2020 roma. EcTecTBeHHO, Takoe co-
OBITHE HE MOTJIO O0OOWTH CTOPOHOI HHTEPHET-COO0IIIe-
CTBO, KOTOpPOE OITyOJIMKOBAJIO OTPOMHOE KOJINYECTBO
MEMOB Ha JJaHHYI0 TeMaTHKy. Ocoboe BHIMaHHE ObLIO
IIPUKOBAHO K MPOTHUBOCTOSHUIO KaHAWAaToB PecmyO-

nukaHckod u Jlemoxparuyeckoit naptuii CILIA — Jlo-
Hanbaa Tpamna u /o baiinena, BOKpyr KOTOporo pas-
BEpHYJIaCh «MEMHas BOWHa» CpeJ CTOPOHHUKOB TOT'O
WIM WHOTO KaHaunara. MHTepHeT-mMembl, IyOiuKye-
MEIC B TaHHBIN ITEPHOJ, XapaKTEPU3YIOTCS 0COOBIM JH-
TY3Ha3MOM CO CTOPOHBI NI0JIb30BATEIEH, UTO HEYAUBU-
TENBHO, BENIb PE3YIIbTATHI «IIPE3UICHTCKON TOHKI KaK
MUHUMYM Ha OJrpkaiiiee 4 roja MOBIUSIOT HA BHYT-
peHHEe M BHEIIHEe MOJIUTHYECKOe pa3BUTHE TOCyAap-
CTBa, CJIEI0BATENIbHO, U HA KU3Hb CaMHX I0JIb30BaTe-
neii. MO>XHO BBIIENUTD CAEAYIOIINE KATErOPUU UHTEP-
HET-MEMOB, OITyOJMKOBAaHHBIX B XOJE€ TPEIBBIOOPHON
KOMITaHUU:

- MeMbl, HAPSIMYI0 CPaBHUBAIOLIUE ABYX KaH-
TUAATOB — n300paxkeHus 8—9. /laHHbIe MyOIMKaIMK
HaIpaBJICHbI, C OAHOM CTOPOHBI, HAa JUCKPEIUTAIIUIO
COIIEPHHKA, C IPYroil, Ha TOBBIMICHHE COOCTBEHHOTO
noyitudeckoro umuaka. To ecTp, co31aETCsl HEKOTO-
PbIil KOHTPACT MEXAY HUMH.
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2008

Puc. 8 — «Hosas nadexcoay, «Mmnepus nanocum omeemuulii yoapy, «Bozepawenue dxcedasy.

Pucynok 8 3arparuBaer Temy «zo6pa u 31a», oc-
HOBaHHYI0O Ha KHHOBCEJIEHHOW «3Be3/Hble BoOHHBI».
3necs, [lemokpatuueckas maptust CIIIA cpaBHUBaeTcs

C TIOJIOKUTEIBHBIMU NEPCOHAKAMHU KI/IHO(i)I/IJIBMOB, B

TO BpeMs Kak, PecrmyOnukaHckas maptus U JloHanbx
Tpamri, B 4acTHOCTH, H300paKalOTCs B OTPULIATEIIEHOM

KJIFO4€.

I'll Iét you

decide which
one is "sleepy."”

@BrianTylerCohen

(Biden was seen on a Bike
in the heat, with a MASK) & 3

CALLTO ACTIVISM <
Puc. 9 — A nossonio pewiums 6am, kmo u3z nux «counwiily. (baidena 6 macke eudenu na genocunede 6 sicapy).

PucyHok 9 siBisieTcs mpUMEpOM MeTamema U OT-
chUTaeT Hac K ¢pase «Sleepy Joe» — mpo3Buiiie, KOTO-
pbim Honansn Tpamn oxkpectun Dxo baiinena nocne
MyOMUKALUK psijia MEeIMaMeMOB, Ha KOTOpPbIX baiijgeH
SIKOOBI 3aChIMaeT BO BpEMs TEIEBH3MOHHOTO HMHTEp-
BbI0. B 3TOM ciiyuae HHTEPHET-MEM HCIOIB3YeT hpasy
TpaMma MPOTHB HErO CaMoOro W BHEAPseT B oOIie-
CTBEHHOE CO3HAHUE HJICIO O TOM, YTO, HA CAMOM JIeJe,

Baiinen oueHb CIOPTUBHBIN U BEIHOCIMBBIN YEIOBEK, B
OTJIMYUE OT €ro OMIOHEHTA.

- [losimTHYecKHe MeMbl, TOpOYALLME OHOTO U3
ABYX KaHauaaTtoB. KoHeuHo, OHU BCE Takke Hampas-
JIEHBI HA IPUHW)KEHUE OJTHOM CTOPOHBI M BO3BBIIIICHUU
JIpYroid, HO BTOpas CTOPOHA HAIPSAMYIO 3[IECh HE YIO-
MHUHaeTCsi. MeMbl U3 JaHHOW KaTeropuu MOTYT OBITh
OCHOBAaHEI Ha:

1. Cnyxax, xak Ha pucyHkax 10 u 11.
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DEMOCRATIC CANDIDATE

Joe Biden

| GANT REMEMBER

WHY I'M HERE

Puc. 10 — Kanouoam om demokpamos. oo batioen. « A ne mocy écnomuumeo, nouemy s 30eco .

PasroBopst 0 ToM, uro /o Baiinen oOnanaer BceMu NpuU3HaKaM¥ CTapYECKOH JIEMEHIIMN HAaYaluch emeE B
2019 rony. EcrecTBeHHO, 3TO HE MOTJIO MPONUTH MUMO CTOPOHHUKOB Tpamria u Ha Ty TeMaTHUKy OBLIO OITyOIH-

KOBaHO 0O0JIBIIOE KOJUYECTBO WHTCPHET-MCMOB.

TINE T0 60 T0 PRISON

Puc. 11 — Vey, gapemsa omnpaeﬂﬂmbc;z‘e MIOpoMY.

Ocennro 2020 rona razera The New York Times
ONYOJIMKOBAJIO paccieqOBaHUe, B KOTOPOM B OUepel-
HoO pa3 (mo1o0HbIe paccieaoBaHus BeIxoquiau B 2016,
2018, 2019 ronax) o6suamMna Jonansaa Tpamna B He-
yILIaTe MmoJ0X0IHOTO (eiepaTbHOTO HAJIOTA B TCUCHHE
nociuenaux 10 mer. ITlomuTuyeckme OMIMMOHEHTHI
Tpamria Ha"aIH PacpoCTPAHITH CIYXU O TOM, UTO IO-

CJie 3aBepIIEHUs] CBOETO MPE3UICHTCKOTO CPOKa, KOTO-
Ppblil rapaHTHPYET €My HEIPUKOCHOBEHHOCTb, JJOHAIb
Tpamn Oyner ocykIEH M OTIPaBiE€H B TIOPbMY 3a
HaJIOroBble MaxuHauuu. B MHTepHeTe Hayaiu mosiB-
JAThCS MYONHMKALMU, TPAHCIUPYIOIIUE UICK O TOM,
yTO TpamIl NPEeCTYNHUK, YTO HE MOIJIO HE TIOBJIUATH HA
€ro MOJINTUYECKUI PEUTHHT.
2. Abcypoe, kak Ha u3o0pakeHusix 12 u 13.
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Puc. 12 — Monooey [Pico, ecmv HYIICHO pmom, He HO2AMU.

"Ok so if chocolate cows don't exist,
explain chocolate milk.."
"Joe, go sit down"

Puc. 13
Jlaono, eciu utokoaaoHbIX KOPo8 He bvleaem, KaK mbl 00BACHUULL WOKOLAOHOE MOLOKO. oo, uou csiov.

Taxoii mpuém ucmonb3yercs st GopMupoBaHust 00pa3a CMEIIHOTO U HECEPhE3HOTO YEI0BEKa, KOTOPOMY,
Kak peOeHKY, HEOOXOIUMO OOBSICHATh OUCBHUIHEIC BEIIIH.
- MeMmbl, BbICMEHBAKOIIME CTOPOHHUKOB OJHO U3 CTOPOH — pUCYHKU 14 u 15.
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BUT How Do YoU
TALK wiTHoUT A

* LAUNCHIN
RE-ELECTION

Puc. 15 — Tpamn na écmpeue co céoumu cmoponnuxamu ¢ Opiando 3anyckaem c8ol nepe-uzoupamenbryio
xomnanuio 2020 2o0a.

B nepBoM ciryqae mpoBOAUTCS Mapaieiab MEXIy
nocnenoparensiMu JloHanpna Tpamna U nepcoHaxeM
JNETCKOM CKa3Kku «YIMBHUTENBHBIA BONIICOHUK U3
crpanbl O3» — «Ctpamunoi» (opur. Scarecrow), KOTo-
PBIF IO CIOXKETY MeUTal MOJIY9IuTh MO3rd. Bo BTopoM
ciaydae Tpamm U 101U, MOJIEPKUBAIOIIINE €T0, CPaB-
HUBAIOTCSI ¢ OOJIBIION TPYIIIOil KIIOYHOB.

Takum 00pa3om, UHTEPHET-MEMBI, 00J1a/1as KOMU-
YECKHM XapaKTepoM, B CHIIy KOTOPOTO JIFOIH BOCIIPH-
HUMAIOT MX Kak 0€300UIHYIO IYTKY, SIBIITIOTCS KpaifHe
3 PEeKTUBHBIM WHCTPYMEHTOM MAaHHWIYISIHMK 001Ie-

N

al

B 7+

(M ATRUMP
SUPPORTER!

~ ey Wape

6e3 mosea? A cmoponunux Tpamna!

CTBEHHBIM co3HaHueM. VX 3((heKTUBHOCTH OOBSICHS-
eTcsl CoYeTaHneM B cebe OOJIBIIOro KOJMYECTBA METO-
JMK MaHUITYJSIINH, KOTOPBIE B COBOKYITHOCTH CO3aI0T
BBICOKOI(()EKTUBHOE OpY)KHE UL CO3JaHMs B MOACO-
3HAaHUM JIOJIEH OmpeneNéHHOro o0pasa, BBITOIAHOTO
JUIsl TOM WIN UHOU NOJIMTUYECKON TPYIIIBI.

3akJroueHHe

[TogBoas UTOT BEIIECKA3aHHOMY, U3y4EHHE «HH-
TEPHET-MEMOB» B KOHTEKCTE MOJMTHYECKUX TEXHOJIO-
THH IPEICTABIISIET OOJIBIION MHTEPEC TS Pa3BUTHS MO~
autosiorud. Bee nmonuTHYeckue «MEeMbD» UMEIOT CXO-
KM€ YePTHI 1 Ha0OP TAKTHK, KOTOPbIE OBIIIH BBIACICHBI
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B pamMKax JaHHOU paboThl. [loTeHIMan UCmoIb30BaHUS
JaHHOTO (heHOMEHa B KauecTBE MHCTPYMEHTa BO3/ICH-
CTBUS Ha OOIIECTBCHHOCTh OOBsCHsCTCS ero 3hgek-
THBHOCTBIO, @ TaK)X€ COBPEMEHHBIMH TEHACHIIMSIMH
Pa3BUTHSI CPECTB MACCOBOM KOMMYHHUKAIUH, I03TOMY
Heo0X0AMMO JaNbHeHIIee pa3BUTHE 3TOTO HaIpaBJe-
Hus. HecMoTpst Ha TO, UTO TeNieBast ayqUTOPUS «IHHTEP-
HET-MEMOBY» — MOJIOJIEXb, BAYKHO ¥ HEOOXOAUMO Y4H-
TBIBaTh MHTEPECHI PYTUX COMUAIBHBIX TPYII, TaK KakK
MPaKTUYECKU Ka)bli MHTEPHET-T0JIb30BaTEIb B TOM
WM WHOW CTETICHH CTAKUBACTCS C JaHHBIM TIOHATHEM
BHE 3aBUCHUMOCTH OT €r0 B3IJISIOB U HHTEPECOB.
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The article discusses the psychological aspects of blood donorship motivation. More than one million units
of blood are taken from donors every year; however, this is still not enough to meet global demand and ensure
sufficient and timely blood supply. The probability of contracting infectious diseases, for example, hepatitis, is
much higher among paid donors. It is extremely important to involve gratuitous donors in donorship since they
are more responsible and disinterested financially. To attract voluntary donors who donate blood for free, it is
important to understand what attracts people, and what, on the contrary, causes concern and hinders this process.
Such types of motivation of prosocial behavior as altruistic, pragmatic, egoistic, self-importance, self-improve-
ment were identified. The leading life values of donors can motivate them to altruistic activities in order to help
others and gain approval and recognition from other people.

Keywords: prosocial behavior, blood donorship, motivation, altruistic behavior.

Blood donorship is a very urgent problem all over
the world, which requires attention and research in this
area. More than a million units of blood are taken from
donors every year, but this is still not enough to meet
global demand. It is extremely important to involve
gratuitous donors in donorship since they are more re-
sponsible [6]. Answers to the question "What motivates
a person to donate blood for free?" they allow you to
determine which people can become new donors, as
well as make predictions about potential donors [1].

Donors are usually divided into the following cat-
egories: voluntary, family and paid. Donors are often
classified in terms of donorship frequency: new or first
donors, sporadic or regular donors. The safest donors
are found among people who voluntarily donate their
blood once or twice a year solely out of altruism and
realize the impossibility of working as blood donors if
there is the slightest risk of harm to the health of blood
recipients [2].

According to the results of some studies, blood do-
norship correlates with the donor's gender, place of
birth, profession, and knowledge about donorship, as
well as social attitudes related to health, structural and
socio-economic incentives. Blood donorship can be
characterized as prosocial behavior, and donors often
cite prosocial reasons, such as altruism, empathy, or so-
cial responsibility, in connection with their willingness
to donate blood [3].

Trying to solve the problem of blood donorship
support, researchers have identified a few socio-demo-
graphic, organizational, physiological and psychologi-
cal factors that affect people's willingness to donate
blood. Although past research has mainly focused on
donor engagement, on demographic variables related to
blood donor behavior, the issue of donor retention is
becoming increasingly important. A growing number

of studies emphasize the role of psychological factors
in explaining, predicting, and encouraging blood donor
behavior [7].

The act of donating blood has been noted in the
literature as one of the most important gestures of "pure
altruism", since the person donating blood does not
know the person to whom it will be transfused, and
therefore cannot receive any compensation. Research
on this topic has focused mainly on personal character-
istics that can be predictors of gratuitous donorship.
Since the late 1990s, other models of interpretation
have been applied, for example, the study of motiva-
tional attitudes [5].

There are six types of motivations related to the
social sphere ("People close to me want me to donate
blood™), values ("By donating blood, I could do some-
thing for a cause that | consider important™), self-im-
provement (“"Donating blood will increase my self-es-
teem"), ego protection ("Donating blood will help me
overcome personal problems"), knowledge ("By donat-
ing blood, I can learn a lot™) and career ("As a donor, |
will be respected by many people™). This approach as-
sumes that people are driven by a complex combination
of motivational orientations that complement each
other. People are engaged in donor activity based on a
set of motives [4].

In the course of the study, P. Guiddi et al. found
that social motivation directly correlates with an in-
crease in the number of blooddonorships, i.e. persons
who consider donorship a form of accumulation of so-
cial capital and interaction donate blood more often
than persons with other motivation. At the same time,
women report a higher level of social motivation com-
pared to men. The motivation to protect the Ego is also
directly correlated with an increase in the number of
blooddonorships. New male donors have a low level of
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Ego protection motivation, which is enhanced when
they become regular donors. New female donors have
a fairly high motivation to protect the Ego, which re-
mains unchanged over time [4].

Numerous studies of donor motivation have
shown that donors consider altruistic motivation to be
the main reason for donorship. V. R. Steela et al. stud-
ied presumably such motivating factors as empathy, al-
truism and social responsibility, and compared them
with the frequency of blood donorship. In general, the
donors surveyed had high rates of altruistic behavior,
empathy, and motivation for social responsibility [8].

A large-scale study of donors conducted by I.
Butsuniene et al. allowed us to obtain data on the moti-
vation of donors. Paid donors accounted for 89,9%, and
unpaid — 10,1% of respondents. Research results show
that 93% of paid donors donate blood on a regular ba-
sis; while among non-paid donors, this figure was only
20,6%. The idea of the need for remuneration is sup-
ported by 78,3% of paid donors, while 64,7% of unpaid
respondents believe that remuneration is not required.
Paid donors reported that they were mostly inspired to
do this by certain personal considerations, such as a
willingness to earn some money, find out the results of
their blood tests, help relatives in need, or simply an
interest in trying blood donorship. Most of the gratui-
tous donors were motivated by a desire to help those in
need [2].

We conducted a study to identify the motivation
of the helping behavior of blood donors. The sample
included 63 donors with different donorship experience
from 1 year to 36 years, among whom 60,3% were
women, and 39,7% were men. The age of the donors
ranged from 17 to 64 years. 46% of donors are married
or do not have their own family, 6,3% are divorced.
74,6% of respondents have a permanent job, 23,8% are
studying, 1,6% are unemployed. Half of all respondents
donate blood more often than once every six months.

To conduct the study, a questionnaire was devel-
oped, including questions directly or indirectly charac-
terizing the prosocial motivation of donors. The follow-
ing psychodiagnostic methods were also used in the
study: M. Rokich's test of value orientations (list of ter-
minal values); S.S. Bubnov's method of diagnosing the
real structure of value orientations of a person; A.G.
Shmelev's method of diagnosing risk propensity.

According to the survey results, about half of all
respondents believe that the main reason for donorship
is to help those who need blood, i.e. the leading motive
is altruistic. About 20% believe that donors want to feel
their usefulness, i.e., with the help of altruistic behav-
ior, they improve their own opinion of themselves. Ap-
proximately 10% of respondents believe that it is good
for health, and it is possible to get rest days, i.e. demon-
strate pragmatic and selfish motives of prosocial activ-
ity.

More than half of all respondents (50,8%) would
like to know information about people who need help.
Such information makes their help not impersonal, but
specifically directed, allows you to understand whose
life the blood they donated helps to save. Here we can
trace the motivation of the value and protection of the
Ego.

39,7% of donors would like to have information
about the risks of donorshipto understand the risk to
their own well-being and health this activity carries.
The higher the risk for the one who is engaged in the
helping activity, the higher its significance and value in
the eyes of the helping subject himself. This is how the
motivation for self-improvement and self-importance is
manifested.

To the open question "What events do you think
will attract more people to donorship?" the donors gave
answers that can be combined into several groups:

- benefits — 27,2% (paid days off, the possibility of
vacation at any time of the year, sanatorium treatment);

- field events — 23,8% (various promotions, lec-
tures of doctors in schools and universities, mobile do-
nor points);

- souvenirs — 4,7%;

- advertising in the media — 50,8% (Internet, mag-
azines, television).

So, because of the survey, such types of motiva-
tion for the prosocial behavior of donors as altruistic,
pragmatic, egoistic, self-improvement and self-im-
portance were identified.

According to M. Rokich's test, among the first six
life values shared by most donors, family comes first
(67.5%), having good and loyal friends (65%), health
(60%), financially secure life (57,5%), public recogni-
tion (47,5%), active active life (42,5%). The values ob-
tained characterize donors as people who value social
relations, health, material prosperity, recognition from
other people and an active life filled with activity.
These values can motivate people to altruistic activities
in order to help others and get a good attitude from oth-
ers.

The results of the test diagnostics of the real struc-
ture of the value orientations of S.S. Bubnov's person-
ality show that the leading values in the surveyed group
of donors are help and mercy to other people (96,8%),
recognition and respect of people and influence on oth-
ers (92%), pleasant pastime, rest (85,7%), health and
love (82,5%). The results obtained confirm the results
of the M. Rokich test, indicating the importance of
recognition by others and the importance of social rela-
tions.

According to the risk propensity diagnostic test,
74,6% of the surveyed donors have an average degree
of risk propensity, and therefore their donor activity
cannot be considered as a form of risky behavior asso-
ciated with the motivation to get thrills.

Correlation analysis using Spearman'’s rank corre-
lation showed that the desire to obtain financial incen-
tives in any form is more common among younger (rs=-
0,42, p<0.01), and married (rs=0,38, p<0,01), donor
male sex (rs=-0,41, p<0,01).

As a result of the survey of donors, such types of
motivation for prosocial behavior as altruistic, prag-
matic, egoistic, self-improvement and self-importance
were identified. Leading life values of donors (social
relations, health, social recognition) they can motivate
them to altruistic activities in order to help others and
gain approval and recognition from other people.
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Based on the data obtained, we can offer the fol-
lowing recommendations for attracting donors and in-
creasing their motivation:

1. Social advertising of donorship should be car-
ried out more widely and on a larger scale, covering all
categories of the population from students to adults.

2. It is important to show people whose lives were
saved thanks to donated blood, so that donors feel their
involvement and the specificity of the assistance pro-
vided.

3. It is necessary that donors themselves also talk
about their activities, attracting not only relatives and
acquaintances, but also other people, increasing the so-
cial value of donorship.

4. Material gratitude, even purely symbolic
(badges, diplomas, honor boards) can increase the mo-
tivation of donors for whom public recognition is im-
portant.
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Abstract

A promising systemic methodology for solving a non-standard practical problem is presented - autonomous
error correction of sensors measuring the output parameters of an automatic control system (ACS). The main goal
of the proposed methodology is effective correction of measurement errors, the spectral range of which corre-
sponds to the spectral range of the useful signal. Such errors, within the framework of the existing ACS structures,
affect the control accuracy similar to the errors of the reference action, causing the corresponding deviations of
the controlled object (CO) actual trajectory from the specified one. At present, the decrease in the influence of
such errors on the accuracy of the ACS is associated either with an increase in the accuracy class of sensors (in-
crease in cost), or with the use of external sources of information (loss of autonomy). The structure of the solution
search model is a system of processes that includes the identification of the management process, an obligatory
element and the most significant stage in solving the problem. The proposed systemic methodology is based on
the identification of uncertainty factors in the conditions in which the control process is implemented, based on
the results of passive observation of the process over a finite time interval. The result of the identification process
is the formation of a deterministic model of the CO motion, which makes it possible to implement a simulation
method for estimating the CO state vector, which is invariant to measurement errors. To solve this problem, it is
necessary to apply a retrospective identification method, which is based on a search algorithm for optimizing the
proximity criterion of the real and simulated control process. The main feature of the proposed methodology im-
plementation is the instantaneous processing of the data array formed during the observation interval.

AHHOTaUMSA

Hpe,Z[CTaBJ'IeHa NEPCIICKTHBHAsA CUCTCMHAA MCTOAOJIOrUsA IJid pCIICHUA HeCTaHI[apTHOﬁ HpaKTH‘-ICCKOfI 3a-
Jaduu — aBTOHOMHOM KOPPEKIUU oIIn0oOK JaTYMKOB, U3MCPAOMIUX BBIXOJHBIC ITApaMETPbl CUCTEMBI AaBTOMATHYC-
ckoro ynpasnenusi (CAY). ['maBHas nenb npeiaraeMoil METo10J0Tuu — 3 GEeKTUBHAS KOPPEKIHS ITOTPELIHO-
CTel U3MEepPEHUM, CIIEKTPAJIbHBIN JUANa30H KOTOPHIX COOTBETCTBYET CIEKTPAIbHOMY JAMANa30Hy MOJE3HOTO CUT-
Haja. Takue MOTPEelIHOCTH, B paMKaxX CYLECTBYIOIIMX CTpYKTyp CAY, BIMSIOT Ha TOYHOCTb YHPaBICHUS
AQHAJIOTUYHO OIIMOKaM 3a/alOlIero BO3/ICHCTBHS, BBI3bIBas COOTBETCTBYIOIIUE OTKIIOHEHHS (PaKTUIECKOW TpaeK-
TOpHM ABWXeHUs o0bekTa ynpasieHus (OY) oT 3amaHHOHN TpaekTopuu. B HacTosIee BpeMst CHIKCHUE BIIUSHUS
TaKuX HOFpeHIHOCTeﬁ Ha TOYHOCTE CAY CcBsI3aHO 1100 € MOBBILIEHUEM KJIACCa TOYHOCTH JaTYUKOB (yBeJ‘II/I‘{eHI/IeM
CTOMMOCTH ), THOO C MCIIOJIb30BAaHNEM BHEITHUX HCTOYHUKOB HHpOpMaIuu (otepeit aBToHoMHOCTH). CTpyKTYypa
MOJCJIN MMOMCKa PEeHICHU — CUCTEMaA IMPOLUECCOB, BKIIKOYArOIas B cebst I/II[CHTI/I(bI/IKaIII/IIO mnpounecca yrmnpaBJcHUs,
00s13aTEJILHOI0 JIEMEHTA U HanOoJIee 3HAYNMOI0 dTara pemcHusA MOCTaBJICHHOM 3aJa4yu. Hpe,unaraeMaﬂ CHUCTCEM-
Has METOJ0JI0THUA 6331/Ipy€TC$I Ha I/I,E[CHTI/I(I)I/IKaLII/II/I (paKT OpPOB HCOIPEACIICHHOCTU YCJIOBI/Iﬁ, B KOTOPBIX pean30-
BaH MIpOLCCC yHpaBJICHHUA, IO PE3YyJibTaTaM MHACCUBHOI'O HaGJ‘HOI[eHI/ISI nmpouecca Ha KOHCYHOM HMHTCPBAJIC BpEC-
MCHH. P€3YJH>TaT I/II[€HTI/I(1)I/IK3LII/IOHHOFO nmponecca — (1)0pMI/IpOBaHI/Ie I[eTepMPIHPIpOBaHHOfI MOJACIN ABMIXXCHHA
OV, no3BoJsitonieit peann3oBaTh UMUTAIIMOHHBIN METO/1 OLIEHUBAHUS BeKTOpa cocTosiHus OY, KOTOpbIN MHBApH-
aHTeH K omunOKkaM u3MepeHui. {1 pemeHus moCcTaBIeHHON 3aJaqi He00X0AMMO MTPHUMEHATh PETPOCIEKTHBHEII
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METOJ UACHTH(UKAIINY, KOTOPBIA 0a3upyeTcst Ha MOUCKOBOM aJITOPUTME ONTHMHU3AIIMK KPUTEPHsI OJIM30CTH pe-
ATBHOTO M IMHTHPYEMOTO TIpoIlecca yrpasieHus. [ T1aBHast 0cOGEHHOCTh peaH3aliy peIaraeMoi MeTo10J10-
THH — M2HO6eHHas 00paboTKa MacCUBa TAaHHBIX, COPMUPOBAHHOTO HA MHTEPBAJIC HAOIIOACHUS.

Keywords: identification, state estimation, autonomous correction of measurement errors, retrospective iden-
tification method, simulation estimation method, instantaneous a posteriori estimation.

KaroueBrnle ciioBa: I/I,I[BHTI/I(I)I/IKaLII/IH, OLICHMBAHUC COCTOAHUS, aBTOHOMHAs KOPPCKIUA ommnboK HU3MCPCHUA,
peTpOCHeKTI/IBHHﬁ METOQ I/I}Z[GHTI/I(I)I/IKaL[I/II/I, I/IMI/ITaI_lI/IOHHI)II‘/‘I METOA OUCHUBAHHSA, MTHOBCHHOC allOCTCPUOPHOC

OLIEHUBaHUE.

Beenenne

Pabora mocesieHa MOCTAaHOBKE W TOUCKY IYTH
s¢dexkTuBHOrO penreHus GyHIaMEeHTaIbHON HaydYHOH
poOIIeMBI B 00JTACTH MPUKIATHOW TEOPUN aBTOMATH-
YECKOTO YIPaBIICHUS — CO30AHUI0 MEMOO08 AN2opUm-
MUYECKO020 cuHme3a UHGOPpMAYUOHHO-YNPAGNAID-
Wux cucmem, 6 KOMopovix peaniu3yenca oyeHusanue
eéexkmopa cocmoanua OY, nezagucumoe om nozpeui-
HOocmell usmepeHuii 6vIX00HbIX nepemennvix OV.
Peus uzer o mpakTHYECKOM HMCIIOJIb30BAHUN UMUTAIIH-
oHHOro MeToza oueHnBanus (IMO), KoTopslii 3akio-
YaeTcsi B MOJICJIMPOBAHUM Tporiecca (HOPMHUPOBAHUS
(a3oBoii TpaekTopuu croxacrudeckoro OV ¢ UCIob-
30BaHHUEM JIETEPMUHUPOBAHHON Mojenu [1]. Pemenne
npobiaemMbl CBOIUTCS K HAcHTHU(HUKaM (HakTopoB
anpUOPHON HEOIpPeIeIeHHOCTH HMMHMTALMOHHONW MO-
nenmu OV ¢ nenbro odecrieueHus: aleKBaTHOCTH JIeTep-
MHUHHpOBaHHOM Monenu. Ouenka coctosuus OV, mo-
JIydeHHas B MPOIEcCe MOJIENUPOBAHUS €r0 IBOJIOIUU
IO/ BO3ACUCTBHEM JETCPMHHHPOBAHHBIX BXOJHBIX
BO3JICHCTBUI HE 3aBUCHUT OT OIINOOK U3MEPEHHUIA, B OT-
JUYUEe OT OLEHKHU, KoTopas GOpMHpYEeTCS TUHAMHYE-
CKHAM HaO0IF0JaTeIeM COCTOSHHUS TI0 H3MEPCHHSM BEK-
Topa BeIxoga OV.

UcnonszoBanne MO mist nHGOPMAIIHOHHOTO
obecrieueHHsl Mpolecca yrpaBJIeHHs] — HOBBIH pe3epB
MTOBBIIIEHHUS] TOYHOCTH YIIPABIICHHS 32 CYET KOMITCHCA-
WU BJIVSIHUS HA TOYHOCTH CIIEKTPAIbHO HEOTIIMYMMBIX
OT IOJIE3HOTO CUTHajla MOTPEIIHOCTEW HM3MEPEHUH B
LIeNH TIIaBHOM oOpaTHOH cBsi3u CAY.

Ontumuzanus AuHaMudeckoit Tounoctu CAY te-
pseT 3hGeKTUBHOCTB, €CM HEe 00ECIEeYUTh YPOBCHB
HHCTPYMEHTANIbHBIX HorpemHocreit CAY He mpeBbI-
[IAFOIIUM YPOBHS JWHAMHYECKHUX TOTPEITHOCTEH. 3a-
MkHyTass CAY 10 OTHOIIECHUIO K OmMOKaM (HopMHPO-
BaHUS BXOJTHBIX TIEPEMEHHBIX U MOTPEIIHOCTAM H3Me-
PEHHIA B [IETH TJIABHOW 00paTHOW CBSI3H MPECTABISICT
c000# (UIBTP HWKHUX YacToT. IlodTOMYy HH3KOYaA-
CTOTHBIC TIOTPEITHOCTH U3MEPEHUI BBIXOTHBIX KOOP-
quHaT OY oTpabaThIBalOTCS KaK MOJE3HBIN CHTHAN U
P HYJICBOM CHUTHAJE OMIMOKH (PaKTHIECKAE KOOPIH-
Hatel OY 0TAMYaI0TCs OT 33/IaHHBIX Ha BETUYUHY YKa-
3aHHBIX NOTperHocTel. [Ipobiema KoMIeHCATH STHX
MOTPEHIHOCTEN CTPYKTYPHO-aITOPUTMUYECKUMHU Me-
TOAaMHU He paccMaTpuBaiach. CHIDKEHHE UX BIUSHHS
Ha ToyHOCTh CAY nocTUranock MoBBINIEHMEM Kiacca
TOYHOCTH H3MEpUTENIed WM 32 CYET NPUMEHEHHS
BHEIITHUX UCTOYHUKOB MH()OPMAITHH.

UnenTudukanus HEKOHTPOJIUPYEMBIX BO3JICH-
ctBuii Ha OY 1 omMO0K W3MEPEHHH ero BEIXOTHBIX I1e-
PEMCHHBIX Ha MHTEpPBaje HAOINIOJCHUSA, C YIETOM H3-
BECTHOHM peanu3aluu YIpaBIIIONIETO BO3JACHCTBUS B
peXUMe HOPMAJIbHOTO (PYHKIHOHUPOBAHHS OOBEKTa

Ha 3TOM MHTEpBaJe, IO3BOJISIET CKOHCTPYHPOBATh MO-
JIeTIb YIPaBIIsIeMOTO Tpoliecca, 00ecIeunBaloIylo pe-
anuzanuio UMO.

Wpentnduxanus MOAenn U OLCHUBAHUE KOOPIH-
HaT coctosHus OV ¢ mpumenenuem MMO, moxer
OBITH TPOBEAEHO TOJILKO IO 3aBEPLICHHH HHTEpBaja
Habmonenus. [loaTomMy /U1t HCHIOB30BaHMUS 3THX OIle-
HOK C IIeTIbI0 HcnpaBieHus ¢a3oBoit TpackTopun OV,
JUTITENBHOCTh OLICHMBAHMS JOJDKHA OBITH Cylie-
CTBECHHO MCHBIIC, 4YEM JJIMTCIBHOCTHL HWHTCpBalla
HaOmonenus. [l 3Toro pexxnma OleHUBAHUS ITpUMe-
HEH TEPMUH «MTHOBEHHOE allOCTEPUOPHOE OIICHHUBA-
Hue» (cokpamerno MAO) [2].

Jist perienust mpoOeMbl IPUMEHHMa TOJIBKO pe-
TPOCTIEKTHBHAsI  (TOCJICONBITHAS) HUACHTU(DUKAIIHS.
Mertoibl oriepaTHBHON MAECHTH(HUKALNH, ITPOBOANMOMN
B TCEMII€ MNOCTYIUICHUA HH(bOpMaHHI/I, HC TIO3BOJIAKOT
MIPOBECTH HEOOXOIMMYIO pa3lieNibHYI0 OLIEHKY I1apa-
METPOB MO/JIENIN BO3MYIIAOMUX Bo3AelcTBHUM Ha OY u
MOJEJH OIMHOOK M3MepeHHH [3].

ABTOHOMHAsT KOPpEKLUs OMIMOOK U3MEHEHHH B
pexxume MAO nuHAMHUYeCKH SKBUBAJICHTHA ITUKIAYC-
CKOW JTMCKPETHON KOPPEKIMH OT BHEIIHMX HMCTOYHH-
KOB HWH(OPMAIMK C TIEPHOIOM, COOTBETCTBYIOIIUM
JUTUTEIBHOCTH MHTEpBaIa HAOIIONCHHS.

ITocTanoBKka 3agaun

PaccmarpuBaetcst HaOIIOaEMBIH U YIIPaBIIEMBINA
nuHamudeckuit OY, coCTosiHUE KOTOPOTO OIpeesis-
eTcsi BEKTOPHBIM JuddepeHnnanbHbpIM  ypaBHEHHEM
BHJA!

dx
o Fwaw)|
X(ty) = X

n
3necs X € R" — Bexrop cocrosrus OY, X € X ,
rae X — o0nacTh JOMYCTUMBIX (Pa30BBIX TPACKTOPHU

oy; te[ty,t;]., rme

HAYaIbHBIA ¥ KOHCYHBII MOMEHT UHTEpBaJia HaOJIro Ie-

ty,t; — coorBercTBenmHO

HUsl, X — 3HAYCHHE BEKTOPA COCTOSHUSA B HAYAIIbHBIH

MoMeHT Bpemenu, U € R™- BEKTOP YIPABIAIOMIAX
BO3AeHCTBUH, THIEM <N ; a(x) (S Rk — BEKTOP HOMHU-
HalbHBIX mapamerpoB OV, W(a,t) eRl - BEKTOP
BO3MYMLIAOIIUX BO3AECHCTBUIA, TIe Ol — BEKTOP Cllydaii-
HBIX M1apaMeTpPoOB; W((l,t) €W | rae W — orpannues-

HOE MPOCTPAHCTBO HeonpeaeneHHocTu OY.
PaccmarpuBaercss BapuaHT TIOJTHOKOMITOHEHT-
Horo m3Mepenus cocrosHust OV [4, ¢. 45]. Monenb u3z-

MepeHI/Iﬁ HUMECT BUA:
X =h(x,B), )
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rae X — u3MepeHHbiil BeKTop coctosaus OV, B

— BEKTOP CIIy4allHbIX [TapaMeTPOB OLIMOOK U3MEPEHUII.
3aKOH yNpaBJeHUs — ONEepaTopHOE MpeoOpa3zoBa-

HHE BEKTOPA OIMOKH PEryTHPOBAHHS €, BHJIA:
u=U {g,,a(x)}, ©)

roe & =Xy —X, Xg— 3alaHHBIA TEKYIIUI

BeKTOp cocTosaHus OV.

OOmmit Bux 3akoHa ympaBieHus (3) COOTBeT-
CTBYET YCIIOBHIO JIOCTAaTOYHOCTH alpPHOPHOH HH(OP-
Maruu o mapamerpax OY s mocTkeHHs Tpelye-
Moro guHamudeckoro kauecrsa CAYVY.

3anava uccienoBaHus - pa3paboTka MEeToa amo-
CTepHOPHOTO OIlCHMBaHUS BekTopa coctosHua OV,
00ecrevnBaroIero aBTOHOMHYIO KOPPEKIHIO HHCTPY-
MEHTAJIbHBIX MOIPENIHOCTEN H3MEPEHUH KOMIIOHEHT
yKa3aHHOTO BEKTOpa.

Ipunuun ¢GpopMupoBaHNs OLEHOK COCTOSTHHUS
00beKTa ynpaBjieHUs, HHBAPUAHTHBIX K OLIMOKAM
HU3MepeHui.

[Tpn noxHOW anpropHOW MH(OpPMALUH O CTPYK-
Type, napamerpax OY 1 BO3ZMYIIAOIINX BO3ACHCTBIAX
peanusyeMa AeTepMUHUPOBAHHAS UMHUTALIOHHAS MO-
nerns OV, xoTopast odecriednBaeT GOPMHUPOBAHUE HAC-
AJIBHBIX OLIEHOK BEKTOpPAa €ro COCTOsSHUs. JleTepMuHu-
pOBaHHAsI MOJEJb YIPaBIsIEMOU CUCTEMbl UMEET BU]T
[4, c. 26]:

dx,
dt

IZle MHAEKCOM «M» 0003Ha4eH BEKTOP COCTOSIHUS
mojenu. BekropHoe nuddepeHunansHoe ypaBHeHHE
(4) cootBercTBYeT ypaBHEHHIO (1) mpu anpropHO U3-
BECTHOW peasM3anyy BeKTopa ol .

B ycnoBusix oTCyTCTBUS anpHOpHOI Heorpene-
nernoctd OY CAY MOKeT ObITh 3aMKHYTA IO COCTOSI-
HUIO (YHKIMOHHUPYIOIIEH B pealbHOM BPEMEHHU HMH-
tanroHHoU Moztenu OV, a peanbublit OV OyzneT QyHK-
LMOHMPOBATh B Pa30MKHYTOM KOHType. CTpyKTypHas
cxema CAY ¢ IMHTaTOpOM 0OBEKTa YIIpaBJIeHUS pe-
CTamjeHa Ha puc. 1.

=d(x,,ut), (4)

OBBEKT >

St X

PEI'YJISTOP

»| VIIPABJIEHUSI

UMUTATOP OY

lxj,(O)

X
= ®(XJ1 )u7 t) - >

A

\ 4

Puc.1. Cmpykmypa CAY ¢ umumamopom obvexma ynpaeienus

Cxema, mpeficTaBICHHAs Ha pHUC. | IEMOHCTpH-
PYET CYIIHOCTHh UMUTALITMOHHOI'O METOAAa OLICHUBAHUA
cocrostarst OY, 0CHOBaHHOTO Ha MOJISITUPOBAHIH IIPO-
1ecca ynpasieHus. [IpencTaBieH uiacaln3upOBaHHbIN
BapHAHT PEaNN3alliy MPOIIECcCca YIIPABICHHUS TUHAMHU-
YECKHM O00OBEKTOM, OCHOBAHHBIA Ha BO3MOKHOCTH TIO-
CTPOCHHS JCTEPMUHUPOBAHHOW MOJECIU 3BOJIIOLUN
OV. IIpu oM st peanusanuu B CAY npunnuna pe-
CYJTMPOBAHUS 10 OTKJIOHCHHUIO HE TPEOyeTCs IpUMEHe-
HUS TaTINKOB OOPATHBIX CBA3CH.

KiroueBoit 3eMEHT CUCTEMHOW METOI0JIOTUH
KOPPEKIINH WHCTPYMEHTAIBHBIX OMIMOOK, BIHSFOLIIX
Ha TOYHOCTh OLIeHHMBaHUs cocTostHus OY — moctpoe-
HUE AETePMUHUPOBAHHOW MOJIEIH IPOLIECcCa yIpaBiie-
Hus. Wnentudukanus (akTopoB HEOMPEACICHHOCTH
MPOIIECcca YIIPaBICHIS B paMKaX MOCTABJICHHOM 3a1aui
3TO OMNpEAENEHUE Peanu3aluil CiaydaillHbIX BEKTOPOB
o u B , KOTOpBIE 00eCIeYnBaIOT (POPMUPOBAHIE pea-
JU3aIUi BO3MYILCHUA U OIMUOOK M3MEPCHHUS B BUJIC
¢byukuui Bpemenn. [ nAeHTH(DHKAIIMOHHOTO IPO-
Iecca HeoOXOMMO CO3JIaTh MAacCHUB JAHHBIX O BXO/I-
HBIX M BBIXOJHBIX MepeMeHHbIX OY mo pe3ynbrataMm

HAOIOJICHUS] PESXKUMA €r0 HOPMAIBHOTO (DYHKIMOHH-
poBanms. UneHTudukanus O u B ¢ mocnenyoomen

KOPPEKTHPOBKON CHUTHAJIOB OOpAaTHBIX CBS3EH MO pe-
3yNbTaTaM HICHTH()UKAIIUN HAYMHACTCS B MOMEHT 3a-
BEpILICHHS HHTepBaia HaOmoaeHus. [ KaK a0l KOH-
KPETHOHM 3amgaun HEOOXOOMMO OIICHWBATh BIHMSHUE
ycTapeBaHusl HHPOPMAUU O KOPPEKTHPYIOLIIMX CHUT-
HaJIaX, CBSI3aHHOTO C JJIUTEIHHOCTBIO PEAIU3aLUH pe-
xkuMa wuneHTH(ukanuu. WHBIME CcloBaMH, KaxIOu
KOHKPETHOH 3a/1aue COOTBETCTBYET MaKCUMaJIbHasl 10-
IMycTUMasi BpeMEeHHas IIPOTSHKEHHOCTH pexknma MAO.

JomycTumblil ypoBeHb IOTpEIIHOCTEH u3Mepe-
HUW OTpeAersieTcsl YCJIOBHEeM HaxOXaeHHs (azoBoi
Tpaekropuu OY Ha MHTepBaJie HAOJIIOAEHNS B TIpe/e-
JlaxX JOMYCTUMOM 00JIaCTH TPACKTOPHH.

Ha puc. 2 mnpexncraBieHa anropuTMHYECKas
CTPYKTYpa Npoliecca HASHTU(DHUKALMH YOpaBIsIeMON
CHCTEMBI, BKITIOHatomIe B cebs Bo3MymaeMbli OY u
u3MepHTenb. PeanzoBanHble Ha HHTEpBaJe HaOIO/Ie-
HUS Cllyd4ailHbI€ TapaMeTpbl MOJENIN YIPABISEMOMN CU-

cremel (00 u [B) ompenensrorcs B pexume MAO c

MPUMEHEHUEM MTOMCKOBOTO aJITOPUTMA HACTPONKU MO-
JIEJI.
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I[TAMSTBH PETUCTPATOPA

wﬁm JU. ,,i‘m
AJI'OPUTM UHTEPITIOJIALIN X(T)
u(?) a(7) X, (0)
n —— x,(7) % (1)
D—] Fx, aou@rw @) [ s P20
W, (0 1 T
AJITOPUTM
w,(0,7) |« ou HACTPOVIKI [
MO/JIEJIN

Puc. 3. Cmpykmypa cucmemot uoenmugpuxayuu
8 pedlcume MCHOBEHHO20 anOCHEPUOPHO20 OYEHUBAHUS

MaccuB naHHBIX, C(DOPMHPOBAHHBIH Ha HHTEp-
BaJie HAOJIOAEHUS, XPAaHUTCS B MMaMATH PETUCTPaTopa
B BUJIC BPEMEHHBIX OCJIEI0BATEIBHOCTEN BEKTOPHBIX
nepeMeHHbIX. Ha prc.2 npuHATH cnenyromuye o0o3Ha-
YEHHs DIIEMEHTOB HAKOIUIEHHOTO MAaCCHBA JAHHBIX:

al_l — DJIEMEHT IIOCJIEA0OBATEIIbHOCTU BEKTOPOB

HOMMHAJIBHBIX TapamMeTpoB OV, BBIYMCICHHBIX O U3-
MEpPEHHBIM 3HAYEHHUSAM BEKTOpA COCTOSHHS (BBIXOJQ)
00BEKTa M HWCIIONB3YEMBIA JUTS pEaU3al[ii 3aKOHA
ynpasienus (3);

U,, — aneMeHT mocnefoBaTeNbHOCTH BEKTOPOB

YIIpaBJIeHUS], KaK TOYHO M3MEPSAEMbIX BEKTOPHBIX BbI-
X0JI0B perynsaropa [4,c. 231];

XLS — DJICMCHT IOCJICA0OBATCIIBHOCTH BCKTOPOB

N3MEPEHHBIX KOOpAUHAT cocTosiHusA OVY.

3neck L1, L2 u L3 — nnaexcsl nudpoBeIX Maccu-
BOB JIaHHBIX 3aPETUCTPUPOBAHHBIX IEPEMEHHBIX, KOTO-
pBI€ COOTBETCTBYIOT WX 3HAYCHUSIM B y3JIaX WHTEPIIO-
JISILIMH.

AJITOpPHUTM UHTEPHOIIALMHA ITPe0Opa3yeT 3HAUYCHUS
MEPEMEHHBIX B y3J1aX HHTEPIOJSMY B 3HAYCHUS ITHX
MIEPEMEHHBIX ISl TPOU3BOJIBLHOTO MOMEHTA MOJEIb-
HOTro BpeMeHH T. KaxIplif MOMEHT MOJETIBHOTO («CxKa-
TOTO») BPEMEHH COOTBETCTBYET MOMEHTY PEalbHOIO

BpPEMEHH Ha MHTEpBaJie HAOIIOJCHUS (Z’ = t) .

Bosmymaromuit Bxon moxenu OY mpuseneH k
YIPaBJIAIONIEMY BXOIy, YTO IIO3BOJISET IPUMEHUTH
€AMHYI0 MOJENIb BO3MYUICHUH Ui BO3AEUCTBUN pa3-
JTUYHOM u3nuecKkoil mpuposL.

IIpedurcom & 0003HAUCHBI CHUTHAIBI KOPPEKITUH
COOTBETCTBYIOLUX HACTPAUBAEMBIX BEKTOPOB B IIUKJIE
MIONCKA WX ONTHMAJbHBIX 3HAYCHUH, COOTBETCTBYIO-
KX dKcTpeMyMy (yHkunoHana naeHtudukannu. Omn-
TUMaJbHBIM OLIEHKaM pealn3aluil clydalHbIX BEKTO-

poB @ u [} cooTBeTCTBYET MUHHMAaNTBEHOE paccTOsHYE

B (DyHKIIMOHAJILHOM ITPOCTPAHCTBE MEXIY ABYMS BEK-
TOPHBIMU (DYHKIIUSIMHU, OTOOPAKAIOIIUMH PEATbHBIA U
MOJENUPYEMBIN BBIXOJ| YIPABISIEMOI CHCTEMBI:

p()?(r),)?M (r)) = ||)?(r) - Xy, (T)” — min,
rie ”)N((Z') — Xy (T)” — HOpMa Pa3HOCTH CPaBHHU-

BaeMbIX peasi3annii BEKTOPHBIX (QYHKIUI Ha KaXIOM

1are novcka. MieanbHplil pe3ynbTar uaeHTH(UKAIII
COOTBETCTBYET PABEHCTBY O ()~((2'), Xy, (z')) =0.

BapuaHThI 4YaCTHBIX CIydaeB IPUMEHEHUS BhIIIe-
U3JI0KEHHOH CHCTEMHOM METOJI0JIOTHH MPEICTABICHBI
B[5-8].

3akJr0ueHHe

[IpencTaBneH MepCHEeKTHBHBIA METOJ] aBTOHOM-
HOM KOPPEKIUHU MOTPEIIHOCTEN U3MEPEHUI

B CHUCTEMax aBTOMAaTH4ECKOTO YIPaBJICHHS, 1103-
BOJISIIOLMIA IMKIMYECKH (OPMHPOBATh OLEHKY BEK-
TOpa COCTOSIHHSI OOBEKTa YIPaBJICHHS, HE3aBUCHMYIO
0T OmMOOK JaTYMKOB 00paTHbIX cBsi3ei. [Ipennarae-
MBIl OJX0A K PEIICHUIO MpoOJieMbl OCHOBAaH HA pe-
TPOCIIEKTUBHOM MeToAe HICHTH(UKAMU (GakTopoB
HEOIIPEEIEHHOCTH YIIPABIsIeMON CHCTEMBI B pexXuMe
MI'HOBEHHOH 00pab0TKN MH(POPMAIIMOHHOTO MacCHBa,
HaKOIUICHHOTO Ha KOHEYHOM WHTEpBajie BpEMEHHU HOP-
MaJIbHOTO (DYHKIIMOHUPOBAHUS O0BEKTa yHIPaBICHHS.
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MIHIMIBALISA MACHU ITAJIMBHUX BAKIB PAKETU-HOCIA 3 PIIMHHUM PAKETHUM
JABUT'YHOM
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Abstract

The study of the influence of different materials and their combinations on the mass characteristics and
strength for the fuel tanks of a booster rocket with a liquid rocket engine was performed in the work. Materials
AMg6 and D16 as well as composite materials with reinforcing carbon fabric and their combination were selected
for the study. The wall is made of carbon fiber, and the power set of D16 in this scheme. Advantages and disad-
vantages compared to other materials and the scope of effective application are indicated. This design has ample
opportunities for modernization.

AHoTanis

B po6oTi BUKOHAHO MOCTIHKEHHS BIUIMBY Pi3HHX MaTepialiB Ta iX KOMOIHAII Ha MacOBi XapaKTCPUCTHKH
Ta MIIHICT U MaTUBHUX 0akiB paketn-Hocis(PH) 3 pigunauM pakerHum asuryHoM(PPJI). [ns nocmimkeHHs
06pano marepian AMr6 Ta 116 takoxx kommo3umiiiHi Matepiann(KM) 3 apMyrodoro BYTIeTKaHHHOKO Ta 1X KOM-
OiHaris.

Bcranosneno, mo g 6aky PH 3 Bkazanumu napamerpaMy HaHOTBIT ONITHMAIBHOIO € CXeMa, B SIKIM CTiHKa
BHKOHaHA 3 BYIJICIUIACTHKY, a CHIIOBHUI Ha0ip 3 J[16. Bka3zaHo mepeBaru Ta HEOJIKU MOPIBHSHO 3 HIIMMH MaTe-
pianamu Ta cepa epekruBHOro 3acrocyBanss. Ciai 3a3HaYuTH, 110 BKa3aHa KOHCTPYKILsE Ma€ IUPOKI MOXKIIH-
BOCTI IO MOJIepHi3aIrii.

Keywords: fuel tanks; launch vehicle; aluminum alloys; composite materials.
Karwu4oBi ciioBa: nanuBHi 0aku; pakeTa-HOCIH; aTIOMIHIEBI CIUIaBU; KOMITO3UIIIHHI MaTepiaim.

Bubip pauioHansHOi KOHCTPYKIIT Ta MiHIMIi3aIlis
MacH nanuBHUX OakiB PH € BakiMBHM eTarmom mpoek-
TyBaHHA. [lanmBHI Oaku TPU3HAYCHI UTS PO3MIMICHHS
KOMIIOHEHTIB TaJIMBa 1 MoJavi iX y JBUTYHHY yYCTaHO-
BKy([Y), a Takoxk A COpUAHATTS 1 Iepenadi HaBaH-
Ta)XCeHb, IO JAIF0Th Ha Kopiryc. [lanuBHi Oaku ckiama-
IOTh OCHOBHY YaCTHHY KOHCTPYKIIii piAKOIANUBHOI pa-
KeTH 1 6araTro B YoMy BU3HA4aIOTh 1i rabapuTHI i MacoBi
xapaktepuctuk. [1] [IpuHIMIIOBHM y ITpoIeci KOHCT-

PYIOBaHHSI KOPITYCIB MaJIMBHUX OakiB € BUOip Marepi-
any KOHCTPYKIii. BUX0As49H 3 BUMOT, 110 BUCYBAIOTHCSI
o OakiB y 4acTHHI JOCTaTHROI HECydol 3AaTHOCTI 3a
MIiHIMaJIHOT MacH, FepMETUYHOCTI 1 KOpO3iiHOT TPUB-
KOCTI, TEXHOJIOTTYHOCTi 1 BapTOCTI 3arajioM sIK KOHC-
TpyKuiiiHi. B mepmry uepry mMoxyrts OyTH pO3IIISAHYTI
AIFOMIHI€B] 1 THTAHOBI CIIaBH Ta BHCOKOMIITHI KOPO-
3IHHOTPHUBKI CTaII.
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Jocnimpkens Ha TeMy MiHIMi3anii Macu maauBHUX
6akiB PH mocraTHBO, IpoTe AyXe Maio 3 HUX 30cepe-
JDKEH1 caMe Ha BHOOpI OUNbII palioHaIbHOTO Marepi-
ary Ui TeBHOI KOHCTpykmii. Hampukman, meronmka
3HIDKCHHS MacH nanuBHuX OakiB PH Ha mpukimazi XxBo-
CTOBOTO BIJICIKY. AJITOPUTM ONTHUMI3AIlil B JAHOMY Me-
TOMI MOOYIOBaHMH 32 MPUHITUIIOM 3a0C3TICUCHHS TTC-
KPETHOI pIBHOMIIHOCTI OKPEMHUX IMTiIKOHCTPYKIIii. [2]

[pukian cTpyKTypH, IO CKIIQAAETHCS 3 OaraTbox
KOMIIO3UTHUX CCHIIBIY-TIAHEINICH, SKi BUKOHAHI 3 TBOX
mapiB BYIJICIEBUX CTIOKCHIHUX KOMIIO3HUTHHX BOJIO-
KOH Ta aIFOMIHIEBOTO s1pa. Taka KOHCTPYKIIis TpH3HA-
YeHa A 3MEHLICHHS CTPYKTYpHOi Macu Ta IOKpa-
IICHHS CTaTHYHOI Ta AWHAMIYHOI CTPYKTYpPHOI XKOPCT-
KOCT1 KOHCTpYKITii. [3]

[TepeBaru MaTepianis, ki HaifuacTilie 3aCTOCOBY-
I0Th 3QJIEKHO Bl THITy MaJIMBA: aJIOMIHIEBI CIUIaBU
AMr6 ta J[16(ta ix moaudikariii) Ta KM 3 apMyrouoro
BYIJIETKaHUHOIO HaBeieHO B [4]; B [5] mokazaHo mepc-
MIEKTUBHI Ta allbTepHATHBHI MaTepiamu. B poboti [6]
MIPOTIOHYEThCS 10 3acTOCyBaHHS B KoHCTpykuii PH
ATbTEpPHATHBHHUX cydacHHM AMr6 Tta J[16T anroMiHie-
Bux crutaBiB 1151 u 1545K.

Mertoro naHOi pOOOTH € TOCTIMKEHHS BIUIUBY Pi-
3HHUX MartepiajiiB Ta iX KOMOIHAIlif Ha BaroBi Xapakrte-
PHUCTHKH Ta MILHICTh ISl TAJMBHUX 0aKiB pakeTH-HO-
Cist 3 PIIMHHUM PaKETHUM JIBUTYHOM.

B nociimkeHH1 po3MIIIHYTO JUIsl KOKHOTO Martepi-
ary Ta iX KOMOiHaIl KOHCTPYKIIIIO MAJIMBHOTO 0aKy,
sIKa CKJIaJa€eThCs 31 CTIHKM Ta CHIOBOTO Kapkacy. st
JocTipKeHHsT 00paHo Marepiamun AMr6 ta J116 takox
KM 3 apMyro4d0r0 BYTICTKaHHHOKO Ta X KOMOIHAIIII.

[Tpouec mOCHiIKEHHST MOXKHA PO3IUIMTH Ha Ha-
CTYIHI eTalnu: BU3HAYCHHS T€OMETPHYHIX TTapaMeTpiB
Oaka s KOS)KHOTO MaTepiary, po3paxyHOK MacH KOH-
CTPYKIIii, pO3paxyHOK Ha MIIHICTh, aHAI3 OTPUMAHHUX
PE3YJIbTATIB.

Jlo manuBHUX 0aKiB BHCYBalOThCS HACTYIIHI BH-
MOT'H: MiHIMaJIbHa Maca NpH 33/1aHili Hecyuiil 37aTHO-
CTi; TEPMETHYHICTb, y T. 4. KOPO3iiiHa TPUBKICTh; Ha-
JIAHICTE (DYHKIIOHYBAaHHS B IpOILIECi HAa3eMHOI eKc-
IoTyartanii (Ipy 3arpaBlicHH] 1 3TMBaHHI KOMIIOHCHTIB,
TIPH KOHTPOJIi THCKY TOMIO), a TaKOX IpPH CTapTi ¥ y
MIOJTBOTI pakeTH (Ipu 3a00pi KOMIIOHEHTIB 3 MiHIMAaIb-
HUMU 3aJIAIIKaMH, TIPH HAJIYBi, IpeHaxi, nemidepy-
BaHHI KOJIMBaHb MTAMBA TOIIO); IPOCTOTA i TEXHOJIOTi-
YHICTh KOHCTPYKIIii. [1]

Jlisi pOeKTyBaHHSI BKa3aHUX EJIEMEHTIB CXEMH
6axa BHKOpPHUCTOBYBaloch pkepesno [1]. Xapaxrepuc-
THUKHM KOHCTPYKIIHNUX MaTepialiB HaBeAeHo B Taod. 1.

Tabmuns 1
XapakTepUCTHKH MaTepialliB
Martepian I'ycruna p, xr/m3 Monayns npyxsocti E, MIla | I'panunnsg minHocTi o8, MIla
AMreM 2,64x103 6,8%104 320
J-16 2,77x103 7,2x104 420
Spread Tow A-60 1.78x103 14,3x104 2263

Po3paxyHOK TeOMETpPUYHHUX ITapaMeTpiB HpoBe-
JICHO 32 PO3PaxyHKOBOIO CXEMOI0 0aka MaJbHOTO mep-
mioro crynesto PH BkazaHoro Ha pucyHky 1 mis amo-
MIHIEBUX CIUIAaBIB Ta BYIJICIUIACTHKY. BXinHi maHi oa-
HaKOBi ISl BCIX KOHCTPYKIIH: Maca KOPHCHOTO
HaBantaxeHHs1 Gk =200kr; Maca qpyroro crynetto G2
=1600kT; Maca MepIIOro CTYIEHIo 0e3 IPOCKTOBAHOTO
6aka 3 mampHIM G1 =5300kT; Maca mampHOTO B OaKy
G =2000xr.

Habmmxena oriHka mMacu BadenbHOTO cdepud-
HOTO JIHUINA, BUTOTOBJICHOTO METOJIOM MEXaHIYHOIO

(dbpesepyBanHs, MOKe OyTH 3/iliCHEHA 32 YMOBHOIO PO-
3paXyHKOBOIO TOBIIUHOO, OTPUMAHOO IIIJISIXOM PIBHO-
MIPHOTO «PO3Ma3yBaHHs» peOep Mo MOBEpXHI 000JI10-
HKkd. Take JHUIIEC Ma€ CTIHKY TOBIIMHOIO 60 , 3aKIHIi-
BKY JJIsl 3BapiOBaHHS 3 3aKIiHIIIBKOIO CTIHKU OakiB,

JIOBXKHHA SIKOT 133}{, a TOBIIMHA 5331{; CHJIOBHI HaOIp
MIPUIHHATO B (OpMi CiTKH axb , TOBIIHHOIO pedep Kop-
cTkocTi ~ o Ta BucoToro H. CriHka 6aka Mae aHAJIOTIYH1
mapameTpu(puc.l A), mpote apmyroua citka Gopmye
KBaJparT 31 CTOPOHOIO C. [1]
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Puc.1. Pospaxynxosa cxema nanurnoeo 6axa
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Konctpykiist 6aky 3 ByIJIEIIIaCTUKY JEUIO Biapi-
3HSETHCS, MO 300pakeHO Ha cxemi pucyHky 2. ITo-
JIOBXKHI 3aKiHIIIBKH BiJICYTHi, OCKUIBKH JETaNlb 3 Ta-
KUMH rabapuTaMi MOXIIMBO BUKOHATH LIISXOM HAMO-
TKH.

Jlns komOiHarlii MaTepiaiiB po3po0biieHa iHIIa po-
3paxyHKOBa CXeMa, 10 MMOKA3aHO Ha PUCYHKY 2.
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Puc.2. Po3paxynxosa cxema 015 6axy 8UKOHaAH020 3 KOMOiHayii gyenennacmuky ma AMe6

Po3paxyHkoBa cxema BadenbHOro chepruyHOro
JTHHIIA, BATOTOBJICHOTO 3 TAKO1 KOMOIHAIIIT MaTepialis,
BiPI3HSETHCS Bifl CXEMH, BUTOTOBJICHOT 3 OJTHOTO Ma-
Tepiany. Take gHHWIIE, OKPIM 3aKiHIIBKH UIS 3Bapio-
BaHHS 3 3aKIHI[IBKOIO CTIHKH 0aKiB, JOBXUHA JOBXHHA
SIKOT Iaa}ca a TOBILMHA 533}{; CHJIOBHI HaOlp mpuiimMa-
€MO B opMi CiTKH axb , TOBIIHHOIO pedep 5KOPCTKOCTI

o Ta BUCOTOIO H, Mae 11e 30BHilIHII 1ap BUKOHAHUI
3 BYTJICIIACTUKY, TOBIIHHA SIKOTO 61 Ta BHYTPIIIHIO

o

8y . Crinka 6aka Mae aHaJOTi9HI J0 0OWYaiKu mapame-
tpu(puc.2 A).

3a po3paxyHkamu B mporpami Matlab 2019 Gymno
BHUKOHAHO OOYMCIICHHS BCIX Ha3BaHUX MapaMeTpiB JUis
KO’KHOTO THITY Marepiany.

Hami B mporpamHOMy cepenoBumii SolidWorks
2016 noOynoBaHO MOJEb OaKy Uil KOXKHOTO MaTepi-
ay (puc. 3).

8

Puc.3. I[Ipocmopogi moodeni 6axig:
a— AmebM; 6 — /]16; ¢ — Spread Tow A-60; 2 — Spread Tow A-60+ AM=6M

BusHaueHHS MacCOBUX XapaKTEPHCTUK MPOBENEHO 3a JonoMororo iHcTpyMeHTiB SolidWorks 2016 (tabm. 2).



66 German International Journal of Modern Science Ne20, 2021

Tabnurs 2
MacoBi napameTpu OaxiB
AMroM J-16 Spread Tow Spread Tow +AMré6M
Maca, kr 53,892 56,814 39,018 48,131
0O06’em, M3 0,020034 0,020005 0.020583 0.019325

B momatky SOLIDWORKS Simulation npoBeieHo po3paxyHKu Ha MillHICTh(puc.4).
Crizx 3a3HaYNTH, 10 MaKCHMalbHA AedopMarris CcTIHOK OakiB B3OBX oci cuMmeTpii ckirana 15mm AMroM,
13 ]116, 4 mm Spread Tow Ta 6,2 mm Spread Tow +AMroM.

von Mises (N/m*2)
2.356e+008
2.160e+008

_ 1.964e+008

1.767e+008

- 1.571e+008
. 1.375e+008
1.179e+008
9.825e+007
7.863e+007
~_ 5.900e+007
3.938e+007
1.976e+007
1.375e+005

— Yield strength: 2.400e+008

von Mises (N/m*2)
2.221e+009

2.036e+009

1.851e+009

1.666e+009

1.481e+009

1.296e+009
1.111e+009
9.258e+008
7.407e+008
_ 5.557e+008
3.707e+008

1.856e+008

6.034e+005

— Yield strength: 2.263e+009

von Mises (N/fm*2)
2.776e+008
I 2.545e+008
. 2.314e+008
. 2.082e+008
. 1.851e+008
_ 1.620e+008
1.38%e+008
1.157e+008
9.261e+007
_ 6.94%9e+007
4.637e+007
2.324e+007
1.213e+005

—* Yield strength: 2.900e+008

von Mises (N/m*2)
1.917e+009
1.757e+009

1.598e+009

1.438e+009

1.278e+009

1.118e+009

9.585e+008
7.088e+008
6.391e+008
. 4.793e+008
3.196e+008
1.598e+008

7.942e+004

— Yield strength: 2.263e+003

2

Puc.4. I'paghiune 300pasicenus pe3yibmamis po3paxyHkis.
a — Am2bM; 6 — JI16; ¢ — Spread Tow A-60; 2 — Spread Tow A-60+ AMz6M

Amnai3 pe3ynbTariB J103BOJISIE 3pOOUTH HACTYITHI
BHUCHOBKH. KilacM4Hi MaTepianu mokaszamu CXOXki pe-
3ynbTaTH 3 mepeBaroro AMr-6. KoHcTpykiist 3 mporo
CIUIaBY Ma€ BUCOKI MacOBI IIOKa3HUKH, Ta CEPEHIH 1Mo-
Ka3HHK BUKOPUCTAHOTO MaTepiaiy, 110 He JO3BOJIUTH
36KOHOMHTH KOIITH. Takox Ui JOCIDKYBaHOT KOHC-
TPYKIIi TaHWi Mmarepian moka3aB HailOuTbIny nedop-
Marlifo, 10 HEraTMBHO BIUIMHE Ha cTaOuIbHicTH PH B
noJyiboTi. Haitbinbiny epexruBHicTh AMr-6 nokaxe B
KOHCTPYKIISAX cepeqHix Ta BenmukorabaputHux PH.

J116 Mae OuipIy Macy KOHCTPYKIIi Ta MEHIII 10-
ka3Huku Aedopmariii. Jlanuit matepian HaiOUTBII ede-
KTHBHUH JUISI CUJIOBUX €IEMEHTIB BEIMKOrabapHTHHX
pakeT HociiB. Ciij 3a3HaYUTH, 0 KOHCTPYKITT 3 Kia-
CHYHUX MaTepiajiiB HaOUTBII JOCTIIKEeHi 1 X po3pa-
XYHOK Ta BHUTOTOBJICHHS € OUIbLI MPOCTUMH MpOILe-
CaMHL.

Spread Tow A-60 — KM 3 apMyr0o4uM BYyIeBoJIO-
kHOM. OCKUIbKHM Marepiaa € aHi30TPOIHUM, TO KOHC-
TPYKIii OaKiB 3 CHIIOBIMH €JIEMEHTAMH CKIIATHO CIIPO-
eKTyBaTH TakK, 110 0 BOHA MpartoBaia e()eKTHBHO.
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[IpoTte nanmit Marepiai € HOBUM i TPOEKTYBAHHS ONTH-
MaJbHOT KOHCTPYKIIii 0aKy 3 HBOTO € aKTyaJbHUM iH-
YKCHEpHUM 3aB/IaHHsAM. Ha npakTuii ByriieniacTik 3a-
CTOCOBYIOTH [t Hajerkux PH, me BincyTHs HeoOXin-
HICTh B CHJIOBOMY KapKaci 0akiB. BUroToBieHHs Takux
KOHCTPYKIiH € CKIIaHUM TIPOLECOM.

Kowmb6inariss KM Ta anroMiHi€BOTO CIUTaBY IS BU-
rotoBieHHst O0akiB PH moxa3zana HaiOinby epekTrs-
HicTh. Taka KOHCTPYKIliI Ma€ HHU3BKi Macy Ta IOKa3-
HUKH nedopmanii koneTpykuii. Heponikamu € ckian-
HICThP TIPOEKTYyBaHHS Ta BHpoOHHWHTBa. IlpoTe
BHUTOTOBJICHHSI IIJISIXOM HaMOTKH BYIJICIIEBOT TKa-
HUHH/BOJIOKOH Ha TOTOBY aJIOMIHIEBY KOHCTPYKIIIO
Ma€ MIUPOKi MOXKIIMBOCTI JI0 ONTUMI3aIii MpH Maco-
BOMY BUT'OTOBJICHHI.

[nsixu onTEMI3aIlii: 3a OCHOBY Il ONTHMI3aIlil
MIPUHHATO KOMOIHAIIIFO BYTJICIDIACTHKY Ta aJIOMiHie-
BOTO cruiaBy. JIJist CIIpOLIEHHS! BUTOTOBJIEHHS Ta MPOe-
KTYBaHHS TaKO1 KOHCTPYKIIil CTIHKK 0aKiB Ta CHIOBHU
Ha0ip MO’KHA BUTOTOBIISITU 3 Pi3HUX MarepiamiB. Toni
CTIHKY 0aKiB CJTiJ] BAKOHATH 3 BYIJICIUTACTHKY 3 JI0JaT-
KOBHM T'€pPMETHU3YIOUHM INAapOM Ha BHYTPIIIHIA CTO-
poHi. Takox Uit CUIIOBOTO HA0OPY CITiJT 3MIHUTH MaTe-
piam AMr6 Ha /116 abo B95, ockinebku ocTaHHI MalOTh
BHIILY MIIHICTb, 1[0 3MEHIIIUTH PO3MIPHU CIIEMCHTIB Ka-
pKacy.

Pesynmpratn  onmrtumizamii  KOHCTpYKIii(puc.S).
[IpoekTyBaHHs 3IIHCHIOBANIOCH 32 aHAIOTIYHOIO JI0
KJIACHYHUX MaTepiajiiB po3paxyHKOBOIO CXEMOIO.

Puc.5. IIpocmoposa modens onmumizoearno2o 6axy

3a pe3ynbraraMu po3paxyHKiB(pHc.6) OTpHMaHO
Macy KoHCTpykii 41,203 kr Ta 3araabHHANA 00’ €M BUKO-
puctranoro Mmatepiany 0,017392 m3. Jledopmaris o
oci cuMmeTpii cknana 13 mm.

von Mises (N/m#2)
1.287e+009
1.180e+009

. 1.073e+009
. 9.653e+008
. 8.580e+008
. 7.508e+008
‘” 6.435€+008
| 5.363e+008
. 4.290e+008

. 3.218e+008

2.145e+008
1.073e+008
0.000e+000

Puc.6. I'paghiune 3006pasicennsn pe3yiomamis po3paxyHKie onmumizo8anoi mooeiui

Ha ocHOBI aHanizy iCHyrOUMX MarepiaiiB sl pe-
amizarii 6akiB s PH 3 PP/ mocmimkero xapakrepuc-
TUKY MOIOHMX MOJieNiell BUKOHaHUX 3 AMr-6M, J]16,
KM 3 ByrieueBumMu apMyrOdMMH BOJIOKHaMHU Ta iX
KOMOIHaIIii.

Bcranosieno, mo s 6aky PH 3 Bkazanumu na-
paMeTpamMH HalOUIbII ONTHMAIBHOIO € CXeMa, B SIKii
CTIHKAa BUKOHAaHAa 3 BYIJICIUIACTHKY, a CUJIOBUN HaOIp 3
J116. ITepeBaraMu TakoTo PillICHHS € CYTTEBA EKOHOMIS
12,7 xr macw, mo ckiagae 23.6% BITHOCHO MacH KOH-
cTpykii 3 AMr6; Ta OuTbIa >KOPCTKICTh KOHCTPYKIIIi.

Henoniku y BUTIISII CKIAHOCT] HPOEKTYBAHHS MOX-
JMBO KOMIEHCYBATH MAaCOBHM BHUTOTOBJICHHSIM TaKHUX
OakiB. BrkazaHa KOHCTpPYKIisl Ma€e IUPOKI MOKIIMBOCTI
JI0 MOJIepHi3aIii.
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