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Stresxczenie

W artykule przedstawiono wyniki badan skutecznosci mono- i biwalentnych inaktywowanych szczepionek
emulsyjnych przeciwko pryszczycy ze szczepéw O / Primorskiy / 2014 1 / lub A / Kuti / 2013 przy uzyciu
konkurencyjnego testu immunosorpcyjnego na fazie stalej (ELISA) wykonano przy uzyciu zestawow
diagnostycznych PrioCHECK® FMDYV ”oraz reakcj¢ neutralizacji (RN) przeprowadzong w linii komorkowe;j
pierwotnie trypsynizowanej z nerki $wini. Ustalono korelacj¢ miedzy ochrona a specyficzng odpowiedzia
humoralng. Wyniki badan surowicy krwi w PH i ELISA, a takze dane z kontroli zakazenia zwierzat byly ze soba
zgodne. Poziom przeciwciat specyficznych dla typu przy mianie przeciwciat 3,1-4,0 log2 w pH i $rednia wartos$¢
procentowego hamowania (PI) 57% w tescie ELISA odpowiadata 90% i 88% ochronie. Miano przeciwcial 5,1
logz i wyzsze w pH oraz warto$¢ PI 73% w tescie ELISA zapewniaty 100% ochrone zwierzat przed zakazeniem
homologicznym szczepem pryszczycy.

Abstract

This article presents the results of studies of the effectiveness of mono- and bivalent anti-FMD inactivated
emulsion vaccines from O / Primorskiy / 2014 and / or A / Kuti / 2013 strains using a competitive solid-phase
enzyme-linked immunosorbent assay (ELISA) performed using the PrioCHECK® FMDYV diagnostic kits ”, And
a neutralization test (NT) carried out in a primary-trypsinized cell line from porcine kidney. A correlation has been
established between protection and specific humoral response. The results of studies of blood serum in PH and
ELISA, as well as the data of control infection of animals, agreed with each other. The level of type-specific
antibodies at an antibody titer of 3.1-4.0 log. in pH, and an average value of the percent inhibition (PI) of 57% in
ELISA corresponded to 90% and 88% protection. With an antibody titer of 5.1 log2 and higher in NT and a PlI
value of 73% in ELISA, 100% protection of animals from infection with a homologous strain of foot and mouth
disease was ensured.

Stowa kluczowe: enzymatyczny test immunosorpcyjny, reakcja neutralizacji, prowokacja, pryszczycy typu
AiO.

Keywords: enzyme-linked immunosorbent assay, neutralization reaction, challenge, FMD types A and O.
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WPROWADZENIE

Pryszczyca jest wysoce zarazliwg, ostrg chorobg
zakazng parzystokopytnych rolniczych, domowych i
dzikich, wywolywang przez wirus 2z rodziny
Picornaviridae zawierajacy RNA [2]. Istnieje siedem
typow wirusa pryszczycy (FMDV), a mianowicie O, A,
C, SAT 1, SAT 2, SAT 3i Asia 1 [5].

Choroba ta charakteryzuje si¢ zatruciem i
pecherzykowo-erozyjnym  uszkodzeniem — blony
sluzowej jamy ustnej i nosa, korony kopyt, skory
szczeliny migdzypalcowej i wymienia. Choroba jest
zarejestrowana w wielu krajach Azji, Afryki i Ameryki

Potudniowej i prowadzi do duzych strat
ekonomicznych [5].
Najskuteczniejszym  sposobem  zwalczania

choroby jest profilaktyka szczepionkowa, majaca na
celu zapewnienie nierozprzestrzeniania si¢ infekcji i
trwalej odporno$ci na pryszczyce u szczepionych
zwierzat gospodarskich i domowych, co zapobiega
rozwojowi choroby [2]. Zwalczanie pryszczycy zalezy
od prawidlowego wyboru szczepu wirusa zawartego w
szczepionkach stosowanych na obszarach dotknigtych
pryszczyca. Poniewaz nie ma ochrony krzyzowej
mi¢dzy typami wirusa pryszczycy, a czesto miedzy
szczepami tego samego typu, wirus szczepionkowy,
pod wzgledem wlasciwosci biologii molekularnej,
powinien  odpowiada¢  wirusowi  terenowemu
wyizolowanemu w okreslonym regionie i zapewniac
ochrong przed zakazeniem [1, 2, 5].

Oceniajac skuteczno$¢ szczepionek przeciwko
pryszczycy, okresla si¢ poziom ochrony i
immunogennosci, ktére moze zapewnié¢ zastosowany
preparat szczepionki. Wiarygodng metodg testowania
skutecznosci szczepionek przeciwko pryszczycy in
vivo, okreslajaca 50% dawke ochronng i stopien
ochrony jak najbardziej zblizony do warunkéw
naturalnych, jest zwalczanie zakazenia szczepionych
zwierzat — epizootycznym  szczepem  pryszczycy.
Immunogenno$¢ szczepionek oceniana jest w testach
serologicznych in vitro [5], do najczgsciej stosowanych
naleza  reakcja  neutralizacji (RN) 1  test
immunoenzymatyczny (ELISA), ktore pozwalaja na
wykrycie przeciwcial swoistych dla serotypu [3].
Ponadto w PH oznaczany jest poziom przeciwciat
neutralizujacych, natomiast w tescie ELISA - cale
spektrum przeciwcial swoistych dla wirusa [6].
Pomimo tego, Ze na odpornos$¢ organizmu na dziatanie
czynnika zakaznego mogg wptywac rézne czynniki, nie
tylko poziom odpornosci swoistej, ale takze poziom
niespecyficznej  ochrony, indywidualne  cechy
zwierzgeia, warunki przetrzymywania itp. co do zasady
istnieje bezposrednia zalezno§¢ odpornosci zwierzat
podatnych na dziatanie wirusa pryszczycy od poziomu
swoistych przeciwcial. Swiatowa Organizacja Zdrowia
Zwierzat (OIE) zezwala na stosowanie testow
serologicznych in vitro do przewidywania stopnia
ochrony, jako alternatywy dla prowokacji in vivo, jesli
istnieje istotna korelacja miedzy ochrong a okre§long
odpowiedzia humoralng [5].

Celem pracy bylo ustalenie korelacji migdzy
ochrong przed pryszczyca, jaka zapewnia stosowanie
szczepionek przeciw pryszczycy typu A i O, a

poziomem odpornosci humoralnej, okre§lanym w
tescie ELISA i RN.

MATERIALY I METODY
Szczepionka. w niniejszym badaniu
przeanalizowano  wyniki  badan  skutecznosci

inaktywowanych mono- i biwalentnych szczepionek
emulsyjnych przeciwko chorobom jamy ustnej serii 22
opartych na inaktywowanym wirusie pryszczycy typu
A (szczep A | Zabaikalsky / 2013) i / lub O (szczep
O/Primorsky/2014) ,,ARRIACH-VAK” i ,,ARRIACH-
VAK PLUS” wyprodukowane przez FGBU
»ARRIACH” (Federacja Rosyjska, Wtadimir).
Monitorowanie immunogennosci i wlasciwosci
ochronnych szczepionki. Kazda partia szczepionki
zostata przebadana na $winiach z dawka szczepionki,
ktora chroni 50% zakazonych zwierzat przed
uogblniong pryszczyca (PD50). Testy kontrolne
przeprowadzono zgodnie z zaleceniami Wytycznych
OIE Terrestrial Guidelines for Diagnostic Tests and
Vaccines for Terrestrial Animals z 2018 r. [5].

Podczas  badania  kazdej  monowalentne;j
szczepionki 15 $wif zaszczepiono 2,0 cm® (1 dawka)
szczepionki zawierajacej r16zne ilosci antygenu

wirusowego szczepow O / Primorsky / 2014 lub A /
Zabaikalsky / 2013: pelna forma, rozcienczenia 1/5 i
1/25 (5 zwierzat na kazde rozcienczenie szczepionki).
2 glowy kontrolne nie zostaty zaszczepione.

Do  testowania  szczepionki biwalentnej
wykorzystano dwie grupy po 17 swin (n = 34): 15 §win
zaszczepionych w ten sam sposob i 2 kontrolne §winie
bez szczepienia na kazdy typ wirusa. Zwierzeta z
réznych grup trzymano w tym samym pomieszczeniu.

Przed szczepieniem i 21 dni po immunizacji od
wszystkich zwierzat pobierano krew w celu wykonania
testow serologicznych.

Zakazenie kontrolne przeprowadzono za pomoca
homologicznej szczepionki wirusa pryszczycy szczep
A [ Zabaikalsky / 2013 lub O / Primorsky / 2014 w
dawce 10* IDsp / 0,2 cm3. Wyniki prowokacji
rejestrowano siddmego dnia po szczepieniu na
podstawie objawdw uogoélnionej pryszczycy.

Surowica krwi. 561 probek surowicy od $win, w
tym 66 probek surowicy od niezaszczepionych
zwierzat kontrolnych, zebrano w 22 eksperymentach w
celu zbadania skuteczno$ci szczepionek przeciwko
pryszczycy. Probki badano za pomoca
enzymatycznego testu immunosorbcyjnego (ELISA) i
reakcji neutralizacji (PH): 443 probki surowicy badano
réwnolegle w obu reakcjach, kolejne 118 dodatkowych
probek surowicy testowano samym ELISA.

Reakcja neutralizacji (RN). Reakcj¢ neutralizacji
wirusa pryszczycy przeprowadzono na pierwotnej
trypsynizowanej linii komoérkowej $winskiej nerki (PR)
zgodnie z zaleceniami OIE [5].

Test immunoenzymatyczny (ELISA). Surowice
testowano w konkurencyjnym tescie ELISA w fazie
stalej przy uzyciu zestawoéw diagnostycznych do
wykrywania ELISA przeciwko FMDV typu O i / lub
ELISA PrioCHECK® FMDV typu A (Prionics
Lelystad B.V., Holandia) zgodnie z zaleceniami
producenta. Kazda probke surowicy badano w jednym
rozcienczeniu (1:10) i miareczkowano w  kilku
rozcienczeniach. Wyrazenie w logz wykonano poprzez
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matematyczng konwersj¢ liczby do potegi o podstawie
2. Podczas ustawiania reakcji procent hamowania (PI)
okreslano punktowo wedlug wzoru:

Pl =(1-)x 100, gdzie

Pl - procent hamowania (%),

OPS - gestos¢ optyczna badanej surowicy krwi,

OPKO to gestos$¢ optyczna kontroli negatywne;.

Podczas miareczkowania probek surowicy, miano
(punkt koncowy miareczkowania) obliczano przy
uzyciu krzywych kalibracji (kalibracji) pokazujacych
zalezno$¢ procentu hamowania i wspolczynnika
rozcienczenia surowicy. Aby wykreslic krzywa
kalibracji, na osi odcietych (Ox) i na osi rzednych (Oy)
zaznaczono znane rozcienczenia surowicy (1: 5, 1:10,
1:50, 1: 100, 1: 150), odpowiednie wartosci procentowe
hamowania, uzyskane w wyniku pomiarow zgodnie z
danymi gestosci optycznej. Wszystkie pomiary
wykonano trzykrotnie i kazdy zostat przeniesiony do
uktadu wspotrzednych. Biorgc pod uwagg, ze krzywe
kalibracji otrzymane dla surowic z roéznych serii
szczepionek moga nie pokrywac sig, krzywe kalibracji
zostaly przebudowane podczas analizy nowej serii
surowic  krwi. Po  skonstruowaniu  krzywej
kalibracyjnej okreslonej rownaniem y = kx + b,
okreslono punkt koncowy miareczkowania (K),
odpowiadajacy procentowi hamowania rownemu 50%,
zgodnie ze wzorem:

K =1/ (50k-b), gdzie

k - jest nachyleniem rownania wykresu kalibracji,

b - wspotczynnik rownania wykresu kalibracji.

Stopien ochrony. Procent ochrony okre§lono dla
réznych pozioméw przeciwcial na podstawie liczby
zdrowych zwierzat, ktore nie wykazywaly oznak
uogolnienia, zgodnie ze wzorem:

Stopien ochrony = (N/n) x 100, gdzie:

I13 - procent ochrony (%);

N to liczba zdrowych zwierzat;

n to catkowita liczba zwierzat.

Oczekiwany procent ochrony (IPR) i ochronne
miano przeciwciaf. Oczekiwany procent ochrony i
miana ochronnego przeciwcial okreslono poréwnujac
warto$ci mian przeciwciat w probkach surowicy z
wynikami zakazenia kontrolnego, w ktorym szczepione
zwierzgta nie zachorowaly na uogolniong postacé
pryszczycy.

Statystyczne przetwarzanie danych. Obrobka
statystyczna polegala na wyznaczeniu $rednich
arytmetycznych i wiarygodnosci statystycznej roznicy
miedzy Srednimi warto$ciami wyznaczonymi metoda
roznic Studenta-Fishera [7]. Roznice uznano za istotne
statystycznie na poziomie istotnosci p <0,005.

WYNIKI I DYSKUSJA

Podczas badania skuteczno$ci szczepionek
przeciwko pryszczycy, wyniki badania 561 probek
surowicy krwi od $win pobranych podczas badania
wilasciwosci  immunogennych i ochronnych
inaktywowanych mono- i biwalentnych szczepionek
emulsyjnych przeciwko wirusowi pryszczycy typu A i
/lub O z A/ Zabaikalsky / 2013 i szczepy O / Primorsky
analizowano. / 2014, odpowiednio, 22 serie w reakcji
neutralizacji w hodowli komérkowej SP oraz metoda

kompetycyjnego ELISA na fazie statej. Badania
prowadzono w latach 2016-2019.
Surowice krwi $winskiej pobrane przed

szczepieniem nie zawieraly przeciwcial przeciwko
wirusowi pryszczycy. Wyniki badania surowic krwi
zwierzat w 21 dniu po szczepieniu przed prowokacja i
dane dotyczace wynikow prowokacji przedstawiono w
Tabeli 1 i na rycinie. Dla réoznych zakreséw poziomu
przeciwcial specyficznych dla typu w zaleznosci od
liczby zwierzat, zdrowych i bez oznak uogolnienia
pryszczycy okre§lono procent ochrony.

Tabela 1

Wyniki badan RN i ELISA probek surowicy $winskiej w trakcie eksperymentow testujagcych immunogenne i
ochronne wtasciwosci szczepionek przeciwko pryszczycy

Liczba_pr(')bek surowicy $winskiej Catkowity
Metoda badania / typ Status Z mianem przeciwcial, log2
wirusa pryszczycy zwierzat 0-1111|21-|31|41-|51-|61-|71-
1 2 3 4 5 6 7 8
Calkowity 32| 29 | 49 | 57 | 56 | 29 6 1 259
RN, wpisz O (Sitr:)ori)éﬁ 32| 21 | 26 7 1 0 0 0 87
P 0 |27,6| 47,0 87,7|982| 100 | 100 | 100 -
ochrony, %
Calkowity 22| 25 | 45 | 39 | 37 | 16 | M- | -l- 184
RN, wpisz A (sitr:)(;)ri)éﬁ 22 | 17 10 3 2 0 1/ 1/ 54
0| 32 | 778|923 |94,6 | 100 | -//- | -lI- -
ochrony, %
Calkowity 40| 14 | 78 | 65 | 60 | 40 | 43 | -/I- 340
ELISA, wpisz O (s:tr(l)ori)éﬁ 40 | 14 | 53 6 3 0 0 -1l- 116
P 0 0 |321]908 950|100 | 100 | -//- -
ochrony, %
Catkowity 26| 9 42 | 57 | 47 | 31 9 -//- 221
ELISA, wpisz A gtfz)ori)éﬁ 26| 9 28 8 4 0 0 -1l- 75
p 0 0 |333|860]915| 100 | 100 | -//- -
ochrony, %

Uwaga: RN - reakcja neutralizacji, ELISA - konkurencyjny wariant enzymatycznego testu immunosorpcyjnego, ,, -
Il - - brak surowic o podanych wartosciach miana przeciwciat
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Z danych w Tabeli 1 i na rycinie wynika, ze
wyniki RN 1 ELISA podczas sprawdzania skutecznosci
szczepionki korelowaty ze soba, a takze z wynikami
zakazenia  kontrolnego  zaszczepionych  §win
homologicznymi szczepami wirusa pryszczycy. Miana
przeciwcial swoistych dla typu odpowiadajace >5 log2
(>1:32) warto$ciom okreSlonym w RN i ELISA
zapewnialy 100% ochron¢ zwierzat przed rozwojem
uogolnionej postaci pryszczycy. Przy poziomie
przeciwciat 3,1-4 log, (1: 9-1: 16) odsetek ochrony
wynosit srednio 90% w RN 1 88% w tescie ELISA, co
wskazywalo na wysoki poziom ochrony przed
homologicznym szczepem wirusa pryszczycy, jak dla
typu O i dla typu A.

Sposréod 16 zwierzat, ktére w teScie ELISA
wykryty miano 1: 8 specyficznych dla typu przeciwciat
przeciwko pryszczycy, 13 gtéw zachorowalo na wirusa
pryszczycy typu O po zakazeniu kontrolnym, 3 glowy
nic mialy oznak uogdlnienia pryszczycy. W
doswiadczeniach z zakazeniem zwierzat szczepionych
wirusem pryszczycy typu A na 12 uodpornionych
zachorowato 5. Odsetek ochrony byt bardzo niski i
wynosit odpowiednio 18,75% i 58,00%. Jednak przy
mianie przeciwcial ELISA 1: 9 procent ochrony
gwattownie wzrdst i wynosit juz 80% (2 na 10 gtow z

objawami uogolnienia po zakazeniu wirusem
pryszczycy typu O) i 87% (1 glowa na 8 z objawami
Whpisz O
S0, % 60 N,
100 259 gloy

90 50
80 :
70 40
60 N
50 34
40 20
30
20 10
10

0 8 A _

0-1 112 213 314 415 516 617 718
Miano przeciwcial, log2
Wpisz O
S0, % 50 N,
100 P 45 184 glow

90 - 40
L
50 25
40 20
30 15
20 10
10 5

0o B 0

01 11-2 21-3 3,14 415 51-6
Miano przeciwcial, log2

RN

uogolnienia po zakazeniu wirusem pryszczycy typu A),
co zgodnie z zaleceniami OIE wystarczylo do
zapewnienia pelnej ochrony zaszczepionych zwierzat i
zapobiezenia rozprzestrzenianiu si¢ zakazenia W
stadzie.

Zgodnie z danymi uzyskanymi podczas RN na 17
zwierzat z mianem przeciwcial przeciwko wirusowi
pryszczycy typu O 1:8 zachorowalo 9 glow, co
odpowiadato 47% ochrony. Z mianem przeciwciat
przeciwko wirusowi pryszczycy typu O przy RN 1:12
13 zwierzat, tylko jedno nie przezylo prowokacji
(ochrona  92,3%). Przy poziomie przeciwcial
przeciwko wirusowi pryszczycy typu A 1:8 - 1:12
zachorowalo na 30 zwierzat 1, co stanowilo 96,7%
ochrony, natomiast na 33 $winie z mianem przeciwciat
oznaczonym w RN 1:4- 1:7 11 zwierzat (ochrona
67,7%) wykazywato oznaki wuogodlnienia wirusa
pryszczycy.

Gdy zwierzgtom wstrzyknigto antygen o roznej
zawartosci biatka wirusowego: w pojedynczej dawce,
dawce 1/5 i 1/25 standardowa dawka szczepionki
calkowicie chronita zwierzeta w 100% przed
zakazeniem homologicznym wirusem pryszczycy o
srednim poziomie humoralno$ci przeciwciata w tescie
ELISA 1:52 dla typu O i 1:39 dla typu A, odpowiednio
w PH - 1:31 i 1:24. Zadne zwierz¢ nie zachorowato w
tym samym czasie (Tabele 2, 3).

Wpisz O
S0, % 90N,
100 S=® 30,
®
0 70
80
70 60
60 50
50 40
40 30
30 20
20
10 10
0 @ © 0
01 1,12 2,13 3,14 41-5 51-6 6,1-7
Miano przeciwcial, log2
Whpisz O
S0, % N, 221()%0“',\,
100 O
90 50
80
70 40
60
30
50
40 20
30
20 10

10 I
0 —8 0

0-1 11-2 2,1-3 3,1-4 41-5 51-6 6,1-7

Miano przeciwcial, log2

ELISA

Obrazek. Odsetek ochrony zwierzqt zakazonych wirusem pryszczycy szczep O/ Primorsky / 2014 lub A /
Zabaikalsky / 2013, w 21. dniu po szczepieniu szczepionkq przeciw pryszczycy jedno- lub dwuwartosciowq
opartg na O/ Primorsky /2014 i/ lub A / Zabaikalsky / 2013, okreslone w trakcie testow prowokacji 22 serii dla
swin wykazujgcych rézne poziomy przeciwciat swoistych dla typu w reakcjach serologicznych (RN, ELISA):
@» - chory; e - zdrowy; @me- stopiefn ochrony (SO), %
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Tabela 2

Poziom odporno$ci humoralnej, okreslony w tescie ELISA 21 dnia po szczepieniu $win oraz procent ochrony,
gdy zwierzgta sa zakazone wirusem pryszczycy

. Status zwierzat (n = 561)
Typ wirusa pryszczyty Miano przeciwcial w Procent
(dawka szczepionki) tescie ELISA (Tcp.+Tco) Chory Zdrowy ochrony
O (cata dawka) 1:52,01+£27,25 0 100 100%
O (1/5 dawki) 1:21,23+14,29 27 73 73%
O (1/25 dawki) 1:12,19+7,29 49 51 51%
O, kontrola Menee 1:2 40 0 0%
A (cata dawka) 1:38,68+17 0 65 100%
A (1/5 dawki) 1:20,87+15 19 46 71%
A (1/25 dawki) 1:17,94+13,69 30 35 54%
A, kontrola Memnee 1:2 26 0 0%

Uwaga: Tcp. — $rednie miano przeciwcial; Tco — odchylenie od $redniego miana przeciwcial; n — liczba zwierzat.

Tabela 3

Poziom odpornosci humoralnej, okreslony w PH 21 dnia po szczepieniu §win oraz procent ochrony, gdy
zwierzgta sg zakazone wirusem pryszczycy

. Status zwierzat (n=443)
Typ wirusa pryszczycy Miano przeciwciat w Procent
(dawka szczepionki) tescie ELISA (Tcp.+Tco) Chory Zdrowy ochrony
O (cala dawka) 1:31,03+£1,91 0 78 100%
O (1/5 dawki) 1:12,15+1,93 21 53 71%
O (1/25 dawki) 1:7,72+1,87 34 41 55%
0, kontrola Memnee 1:2 32 0 0%
A (cata dawka) 1:23,93+1,71 0 55 100%
A (1/5 dawki) 1:8,26+1,83 15 39 72%
A (1/25 dawki) 1:6,05+1,53 17 36 68%
A, kontrola Menee 1:2 22 0 0%

Uwaga: Tcp. — srednie miano przeciwcial; Tco — odchylenie od $redniego miana przeciwcial; n — liczba zwierzat

Probki szczepionek w dawce 1/5 i 1/25 dawaty
efekt ochronny przeciwko wirusowi pryszczycy typu O
odpowiednio w 73% i 51% ($rednie miano przeciwciat
w teScie ELISA odpowiednio 1:21 i 1:12) w stosunku
do wirusa pryszczycy. 71% i 54% ze $rednim mianem
przeciwcial odpowiednio 1:21 i 1:18 (Tabela 2).
Podobny obraz zaobserwowano po wynikach RN:
szczepionka w dawce 1/5 chronita zwierzeta przed
wirusem pryszczycy typu O i A odpowiednio 0 71% i
72%, w dawce 1/25 - 0 55 odpowiednio% i 68% (tabela
3).

Generalnie, w przypadku podania standardowej
dawki antygenu szczepionkowego, ten poziom
przeciwcial swoistych dla danego typu pryszczycy
powinien gwarantowa¢ oczekiwany procent ochrony
powyzej 75%, wskazany przez OIE jako wystarczajacy
do ochrony zwierzat w stadzie, o ile zostat okreslony w
Badania szczepionek przeciwko pryszczycy na 16
zaszczepionych zwierzgtach. W doswiadczeniach z
zakazeniem 30 zaszczepionych zwierzat dopuszczalny

jest oczekiwany procent ochrony wynoszacy 70% [2, 3,
4].

Do masowych badan przesiewowych surowicy
zwierzgcej w tescie ELISA, w wielu laboratoriach
praktykuje si¢ punktowa metod¢ nanoszenia probek.
Wyniki testow w tescie ELISA z uzyciem zestawow
diagnostycznych z probek surowicy krwi PrioCHECK
495 od doswiadczalnie szczepionych §win w
rozcienczeniu 1:10 przedstawiono w Tabeli 4. Dla
kazdej surowicy okreslono procent hamowania (PI).
Zgodnie z instrukcjami dotyczacymi zestawoéw do
wykrywania przeciwciat przeciw FMD ,,PrioCHECK®
FMDV typ O ELISA” i ,,PrioCHECK® FMDV typ A
ELISA” wartosci PI > 50% uznano za pozytywne. Jak
mozna zobaczyé w Tabeli 4, surowice majace miano
przeciwcial 3,1-4,0 log2, ktore zapewnialy 88%
ochrony, podczas badania przy rozcienczeniu 1:10,
wykazywaly wartosci PI S$rednio 57,24 + 4,38%
($rednia PI £+ o), ze 100% ochrong i mianem
przeciwciat 5,1-6,0 log2 - 73,22 + 3,33%.
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Tabela 4

Zgodno$¢ miana przeciwciat i procent hamowania przy stosowaniu zestawow diagnostycznych ,,PrioCHECK®
FMDV” do wykrywania przeciwciat przeciwko FMDYV typu A i O w probkach surowicy krwi swin
immunizowanych emulsyjnymi jedno- i dwuwarto$ciowymi szczepionkami przeciw pryszczycy

Procentowe Miano przeciwcial, log2 (punkt koncowy miareczkowania), n = 495
hamowanie
przy 1,0-2,0 2,1-3,0 3,1-4,0 4,1-5,0 5,1-6,0 6,1-7,0
rozciefnczeniu (1:2-1:4) (1:5-1:8) (1:9-1:16) (1:17-1:32) | (1:33-1:64) (1:65-1:128)
1:10
Pl oznaczact o | 15,61+£6,72 | 40,16+6,64 | 57,24+4,38 | 68,52+3,02 | 73,22+3,33 76,9+6,37
CV 43% 16,5% 7,7% 4,4% 4,5% 8,3%
Pl min-max 5,79-20,96 | 21,34-52,36 | 46,05-66,16 | 56,26-74,45 | 64,02-76,29 62,73-86,63
n=23 n=120 n=122 n=107 n=71 n=52

Uwaga: n to liczba probek surowicy swinskiej; o to odchylenie standardowe; CV - wspolczynnik zmiennosci: dla
wynikow dodatnich, statystycznie istotnych, CV<20% uznano za akceptowalne, CV>30% - niedopuszczalne

W ten sposob ustalono korelacje migdzy
poziomem swoistej odpornosci humoralnej, okreslane;j
w teScie ELISA i RN, a stopniem ochrony przed
prowokacja podczas testowania mono- i biwalentnych
inaktywowanych szczepionek emulsyjnych przeciw
pryszczycy z O / Primorsky / 2014 i / lub A / Szczepy
Zabaikalsky / 2013. Wyniki testow byly ze soba
zgodne. Poziom przeciwcial specyficznych dla typu
przy mianie przeciwciat 3,1-4,0 log2 w pH i $redniej
wartosci PI 57% w tescie ELISA okreslato
odpowiednio 88% i 90% ochrony. Przy mianie
przeciwciat 5,1 log2 w pH i wyzszym oraz wartosci PI
73% w tescie ELISA zapewniono 100% ochrone, ktora
gwarantowata oczekiwany wysoki procent ochrony
zwierzat w stadzie.

WNIOSEK

Badanie skuteczno$ci stosowania Szczepionek
przeciw pryszczycy typu A i O przy uzyciu
kompetycyjnego testu ELISA na fazie stalej w
okreslaniu procentu hamowania za pomocg zestawow
diagnostycznych  ,,PrioCHECK®  FMDV” w
poroéwnaniu z danymi z reakcji neutralizacji i zakazenia
kontrolnego §win.

Ustalono korelacj¢ miedzy ochrong a specyficzna
odpowiedzig humoralng.

Stwierdzono, ze wyniki badan surowic krwi w
reakcji neutralizacji i tecie immunoenzymatycznym
oraz dane z kontrolnego zakazenia zwierzat byly ze
soba zgodne. Poziom przeciwciat swoistych dla danego
typu przy mianie przeciwciat 3,1-4,0 log2, zar6wno w
teScie ELISA, jak i PH, oraz $redni procent hamowania
57% w tescie ELISA, okre$lal odpowiednio 88% i 90%
ochrony przy mianie przeciwciat 5,1 log2 i wigcej, a
warto$¢ PI 73% zapewniata 100% ochrong.
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IKOJIOTO-IEHOTUYECKHU AHAJIU3 BUJOB KJIACCA LILIOPSIDA BO ®JIOPE CEBEPHOI'O
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AHHOTAN NS

Sultangazina G.
A. Baitursynov Kostanay Regional University,
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B crathe mpeacTaBiieHBI pe3ysbTaThI pactpeenacHus BuaoB knacca Liliopsida ¢iopsr Ceseproro Kazax-
CTaHa 110 3KOJIOr0-I[EHOTUYECKUM IPYIIaM. Y CTAHOBIIEHO, YTO OOJIBIIMHCTBO BUIOB OIHOJIOJIBHBIX, IIPOU3PACTa-
OIIX Ha I/I3y‘1aeM0ﬁ TCPPUTOPHHU, ABIAIOTCA KOMIIOHCHTAMU CTCIIHBIX, JIYT'OBBIX, JICCHBIX U PAa3IMYHOTO THUIIA

BOJHBIX 3KOJIOTO-HEHOTUYCECKUX rpynr[.
Abstract

The article presents the results of the distribution of species of the Liliopsida class of the flora of Northern
Kazakhstan by ecological-cenotic groups. It was found that most of the monocotyledonous species growing in the
studied area are components of steppe, meadow, forest and various types of aquatic ecological-cenotic groups.

KiroueBble ciioBa: OKOJIOTO-IICHOTHUYCCKAA I'pyIia, JICCHbIC COO6H.[€CTB8., PaCTUTCIBHOCTD CTel‘[efI, COJIOH-

qakoBast (1opa, pyAepaibHas pacTUTEIbHOCTD.

Keywords: ecological-cenotic group, forest communities, steppe vegetation, saline flora, ruderal vegetation.

JIrobGast Ouonoruueckas cucteMa SBISETCS AWHA-
MHUYECKOW, B HEW MOCTOSHHO NMPOTEKAET MHOKECTBO
MPOIIECCOB, YacTO CHJIBHO pa3IMYAroOIIUXCsS BO Bpe-
MeHH. [1J1s1 OTCIe)KUBaHUS ITHX IPOIIECCOB M IIPOHUCXO-
JSIIAX B CBSI3U C HUIMU H3MEHEHH, 00eCIIeYeHUS MIPH-
HATHS CBOCBPEMEHHBIX YIIPABICHUYECKUX pEIICHUH
MPUMEHSIETCSl CHCTeMa MOHUTOPHHTa OHOpa3HOOOpa-
UL

OCHOBHBIMH (DYHKIHSIMM MOHHUTOPHHI'A SIBJISIETCS
KOHTPOJIb 32 COCTOSIHHEM OMOpa3zHOOOpasus Ha BUO-
BOM, MOMYJISIIIMOHHOM ¥ KOCHUCTEMHOM (MHOT000pa-
3U€ OPraHU3MOB, TOIMYJIAINMA, cOOOMECTB, TaHaIad-
TOB) ypoBHsix [1].

B HacTosmee Bpemsi 10CTaTOYHO OOJBIIOE BHH-
MaHHe yAeIIeTCs MpodiieMaM COXpaHEeHUs OMOIOTHYe-
CKOTO pa3HO00pa3usi, HO COBPEMECHHBIC HCCIICIOBAHU
0 paCIpOCTpPaHEHHH, COCTOSHHH, CTPYKTYpe MHOTHX
BUJIOB OTCYTCTBYIOT.

Cesepnnlil Kazaxcran Bkmouaer Cesepo-Kazax-
cranckyto, [laBromapckyro, AxmonmHckyo u Kocra-
HaKCKyI0 00J1acTH U MPOTATHUBAETCS MpUMEpHO Ha 350
KM ¢ ceBepa Ha for 1 Ha 1100 kM ¢ BocTOKa Ha 3amaf.
OcnoBHyo vacTs CeBepHoro Kazaxcrana gpopmupyet
foro-3amnajgHas 4acTh 3amnagHo-CuOupcKoil paBHUHEI,
Typraiickoe miaTo Ha Oro-3amnaje TeppUTOPUU U ce-
BepHast 4acTh KazaXxCTaHCKOrO MEJNKOCOIOYHHKAa Ha
1ore pernoHa. Bece perronsl, kpome AKMOJIMHCKOI 00-
nacTtu rpannyar ¢ Poccuiickoit denepanueit u otinya-
IOTCS PE3KO KOHTHHEHTAJIBHBIM KIUMAaTOM C YKapKUM
JIETOM U MOPO3HOM 3MMOH. 3HAUUTEIbHYIO €r0 4acTb

3aHMMAIOT PaBHUHHBIE CTEIH, XOTS B LIEHTPE BBLACIS-
erca Oojee XOJIMMCTBIH PErHOH, MOKPBITHI COCHO-
BBIMH Jiecamu [2].

OOBbeKTaMH  MCCIICAOBAHUS  SIBISIFOTCSL  BUBI
knacca Liliopsida ¢ioper CeBeproro Kazaxcrana. [Tpu
MIPOBEJCHUH (DIOPOIIEHOTHYECKOTO aHallu3a HCIOJb-
30BaHBI COOCTBEHHBIE TepOapHBIe COOPEI, PIIopUCTHIC-
CKHE U reo00TaHMYECKNE ONMCAHUS, a TAaKXKe PabOTHI
ILT. IlyraueBa (1994), I')K. CynradrasuHoit u ap.
(2014), I'K. Cynranrasunoir u A.H. Kympuszosa
(2020), A.H. KympusiroBa (2020) [3,4,5,6]. 'epbap-
HBI MaTepraj XpaHUTCs B KOJUIEKIUH Kadeapsl OHo-
Joruu u xumun KocraHalickoro permoHajabHOTO YHH-
BepcuteTa UM. A. baliTypchIHOBa.

OnHUM U3 BaXHBIX aCIIEKTOB aHaIHU3a (IIop SBII-
eTcsl paclpesieieHle BHJOB 0 3KOJOTr0O-IEHOTHYE-
CKUM TpyIIaM. DKOJIOTo-IIeHOTHYECKHH aHalu3 T03-
BOJISIET HM3YYUTH 30HAJBHBIE OCOOEHHOCTH, MCTOPHUIO
(OpPMHPOBaHUSI U AHTPONOTCHHYIO TpaHC(HOPMALUIO
(bnops1, HanboJIee YETKO MOKA3BIBAET €€ CBSI3b C PACTH-
TENbHBIM IIOKPOBOM. JIaHHBIN aHAIW3 Yalle BCEro Ho-
CHT YCJIOBHBIW XapakTep, T.K. OOJIBIIHHCTBO BHJIOB 5B~
JISIFOTCSI COCTABIISIOIIMMH DJIEMEHTaMH Pa3JINuHbIX TH-
IIOB PACTUTEIHHBIX COOOIIECTB.

Ha tepputopun Ceseproro Kazaxcrana s
kiacca Liliopsida mpenmyiecTBeHHO MOXHO BbIIe-
JIMThH JIECHYIO, CTEIHYIO, JIyTOBYIO, OOJOTHYIO, BOJ-
HYI0, IPUOPENKHO-BOHYIO U PYAEPATbHYIO 3KOJIOTO —
LEHOTHYECKUE TPYIIIIEL.
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Z[J'IH COCTaBa JICCHBIX COO6III€CTB XapaKTCpHbI:
Brachypodium pinnatum, suger poxa Calamagrostis
(C. arundinacea, C. langsdorfii, C. neglecta, C. ob-
tusata), Dactylis glomerata, Festuca gigantea, F.
pratensis, Polygonatum odoratum, Iris ruthenica, Al-
lium hymenorhizum, Iris sibirica, Poa nemoralis, Lil-
ium martagon, Luzula pilosa, L. pallidula, Asparagus
officinalis, Hekoropsie mpencrasutenu poaa Carex (C.
caryophyllea, C. montana, C. muricata, C. pallescens,
C. tomentosa, C. vaginata).

HpeL[CTaBI/ITeJ'II/I KJlacca OOHOAOJIbHBIC B CeBep-
HoM KasaxcTane Hanbosee 00raTo mpeCcTaBICHbI B CO-
CTaBe€ CTEMHOM 3KOJIOr0-LIEHOTUYECKOH Ipynnbl. Bax-
HYIO POJIb B COOOIIECTBAX CTENEH OTBOIAT BHIAM Ce-
meticta Poaceae Barnhart: Koeleria cristata, Phleum
phleoides, Helictotrichon desertorum, sce BuabsI poma
Stipa (S. pennata, S. capillata, S. dasyphylla, S. les-
singiana, S. praecapillata, S. rubens, Stipa tirsa), Poa
stepposa, Festuca valesiaca, Festuca pseudovina,
Achnatherum splendens, Avena fatua, Bumst pona Ag-
ropyron (A. cristatum, A. desertorum, A. pectinatum) u
ap.

Hacrosiiue u cyXoI0JIbHBIE JIyra Ha TEPPUTOPUU
CesepHoro KazaxcTtana BcTpeuaroTcst O OIyIIKaM Jie-
COB M B MEKCOIOYHBIX MoHIKeHusx (Poa pratensis,
Alopecurus  pratensis, Calamagrostis epigeios,
Eltyrigia repens). Bunsr Carex melanostachya, Juncus
compressus, Agrostis gigantea, A. tenuis, A. stolonif-
era, Alopecurus aequalis, Dactylorhiza incarnata
BCTpEYAlOTCS MO OeperaM pedek © pydeB. Ha
COJIOHLICBATBIX  JIyrax  pacmpoctpaHenbl — Carex
songorica, C. dulita, Iris halophila, Fritillaria
meleagroides.

B coctaB 0OJOTHOW 3KOJIOrO-IIEHOTHYECKOU
IPYNIBI BXOJST BHJbI, IIPOU3pACTatOIIne Ha charHo-

BbIX U OCOKOBO-TPOCTHHUKOBBIX 60J'IOTaX, a TaKoKeE B 3a-
OOJIOYEHHBIX COCHOBBIX M OEpe30BBIX corpax. B oty
rpynny Bikmodensl: Corallorrhiza trifida, muorue
Bunbl ocok (Carex canescens, C. buxbaumii, C.
chordorrhiza, C. diandra, C. limosa, C. loliacea, C.
elata subsp. omskiana, C. cespitosa, C. juncella), Dac-
tylorhiza fuchsii, D. russowii, Eriophorum gracile, E.
polystachyon u ap.

B rpynne BogHBIX pacTEHUH IIUPOKO IPEACTAB-
JIeHbI BUIIBI pojia paect — Potamogeton crispus, P. pec-
tinatus, P. perfoliatus, P. alpinus u ap. Ilpunamiexa-
MU K JaHHOW TPYIIe TaKke sABIsAoTcs Lemna mi-
nor, L. trisulca, Spirodela polyrhiza.

Mmuorue Bus! Kitacca Liliopsida mupoko pacrpo-
CTpaHEHBI O Oeperam JIECHBIX, CTEHHBIX 03ep, PeK,
JIECHBIX PYYbEB U TIeCUaHsIx oTMelsix: Phragmites aus-
tralis, Carex acuta, C. vesicaria, C. rostrata, C. pseu-
docyperus, C. bohemica, Eleocharis uniglumis, Phala-
roides arundinacea, Scirpus sylvaticus, Sparganium
stoloniferum, Typha angustifolia, T. latifolia, Juncus
bufonius, Butomus umbellatus. Hekotopsie Bumsl xa-
pakTepHBI Uil COJOHOBATHIX 03ep — Bolboschoenus
martimus, Carex secalina, Scirpus tabernaemontani,
Phragmites australis. JlanHble pacTeHUs BKIIOUCHBI B
MIPUOPEKHO-BOIHYIO IKOJIOTO-IIEHOTUICCKYIO TPYIIILY.

MamnounciieHbl NpeACTaBUTCIIN COJIOHYAKOBOM
(Puccinelia gigantea, P. hauptiana, P. tenuiflora, P.
tennuisima), merpodutnoii (Allium oliganthum, A.
rubens, A. subtilissium) u pyaepanbroii (Bromopsis
inermis, Echinochloa crusgalli, Eragrostis pilosa,
Hordeum jubatum, Panicum miliaceum, Puccinelia
distans, Setaria viridis) 3ko10ro-1IeHOTUYECKHUX TPYIIIL.

Pacnipenenenue BuaoB kiacca Liliopsida o sko-
JIOTO-UEHOTUYCCKHUM TrpylmaM IMIpEeACTaBICHO B Ta6-
ymne 1.

Tab6muma 1

Dkosoro-rieHoTH4ecKue rpymibl kiaacca Liliopsida Bo dope Ceseproro Kaszaxcrana

O Komx-Bo BuoB % OT 00IIEro Koa-Ba
[IpubpexHO-BOTHAS 38 15,38
Bonnas 20 8,10
BomorHas 28 11,34
JlyroBas 51 20,65
JlecHnas 42 17,00
Crennas 54 21,86
CononyakoBas 4 1,62
[etpodurHas 3 1,21
PynepanpHas 7 2,83

Taxum 00pa3oM, CTOUT OTMETHTB, YTO PEICTABU-
tenu knacca Liliopsida na teppuropuu Ceeproro Ka-
3aXCTaHa LIMPOKO IPEACTaBICHBl B PAa3IUYHbIX THIIAX
pacTuTensHBIX coobmecTB. HecMoTpss Ha JOMUHHpPO-
BaHHE CTEMHOM 3KOJIOTO-IIEHOTHYECKOM IPYIIIbI, Pe-
CTaBUTENIX KOTOPOH IPEUMYIIECTBEHHO BHUJbI CEMEM-
ctBa Poaceae, oHOOMBHBIC XapaKTEPHBI TAKKE IS
JIECHBIX, JIYTOBBIX U PAa3JIMYHOTO THUIIA BOJHBIX 3KOJIO-
TM4ECKUX KOMIIOHEHTOB.
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PaccMoTpeHO COCTOsSHME METHON MpOMBINUICHHOCTH B PecmyOmuke Ka3zaxcraH,0CHOBHBIC CTaaud U

MNpeuMymieCcTBa JaHHOTO IIpoHecca a TaKKE OCHOBHBIC (I)aKTOpI)I,

BIMSIOIIAE HA MPOLECC KYYHOTO

BBIIIC/IAYMBAHUS, & IMEHHO KOHIICHTPAIIMS BBEJICHHOTO PEarcHTa, pacipeIe/icHHs pacTBOpa 10 MTabelt0,BhI00p

OPOCHTGHBHOﬁ CHUCTEMBI U FpaHyJ’IOMeTpI/I‘IeCKI/Iﬁ COCTaB.

Abstract

The state of the copper industry in the Republic of Kazakhstan, the main stages and advantages of this process,
as well as the main factors affecting the heap leaching process, namely, the concentration of the introduced reagent,
the distribution of the solution over the stack, the choice of the irrigation system and the particle size distribution

are considered.

KaioueBble ciioBa: MeqHasi IPOMBIIUICHHOCTD, (DaKTOPbI, Ky4HOE BhILIEIaYHBaHKE, IPEUMYIIECTBA, ITAIIbI

nporecca.

Keywords: copper industry, factors, heap leaching, advantages, process steps.

Beegenne

MenHast IPOMBIIUIEHHOCTh - OZIHA U3 KITIOYEBBIX
otpacnei B Kazaxcrane. MecTopokaeHus CTpaHbl CO-
JIepxar 6% JOKa3aHHBIX MHPOBBIX 3arlacoB MEAH.
[IpombInuIeHHOE 3HAYCHHWE WMMEIOT MECTOPOXKICHUS
MEIHO-TIOPGHUPOBBIX PYJ, MEAUCTHIX MECYaHHKOB M
MEJIHOTO NMUPUTA, & TAK)KE CKAPHOBBIX M KBAPI-CYIIb-
(UAHBIX pYI.

B ocHOBHOM pa3pabaThIBAlOTCSI MECTOPOXKICHHUS
MEJHBIX NIECYaHUKOB U KOJIYeJaHHO-TIOJIMMETaIUInde-
ckux pyx [1].

Camoe KpynmHOE MECTOPOXK/IEHHE MEIHBIX Iecya-
HuKoB B Ka3axctane Haxonutcs B JKe3kasraHckoi 00-
JIacTH.

Pynel MecTopoxkaeHUsT XapakTepU3yIOTCs MOJH-
METAUIMYECKUM COCTaBOM (IPOMBILIICHHBIE —3JIe-
MEHTBI: OCHOBHblE - Cu,Pb,Zn; comyTcTByromme -
Ag,Re, Cd,S) [1, 2].

MecTopoXIeHNST TOTHMETAIUIMYECKOT0 HHPHUTa
cocpenoroueHsl B Boctounom Kazaxcrane, raoe oHH
00pa3yloT MHHEpaJU30BaHHBIE paloHBI JIeHHMHOTOP-
ckuit, 3pIpstHOBCKUH 1 [IpunpTeimickuii [1].

OCHOBHBIMH TIPOU3BOAMTENSIMH Menu B Pecry0-
mke Ka3zaxcran sBisitorest banxamickuii u XKeskasran-
CKUI MeJEeIUIaBUNIbHBIE 3aBOABI, TJE PyAbl NMOABEpra-
I0TCS  KOHLEHTPHPOBAHMIO (HIIOTAIMHY, ITOJyYESHHBIN

KOHIIEHTpAT HampaBJseTcs] Ha mepepadoTKy MO MUpPO-
METAJUTYPrHYECKON TEXHOJIOTHH.

Ha JKeska3raHCKOM MeNEIUIaBHIIBHOM 3aBOJE
(’)KM3) miTeiiH BBIILIABISIOT B TEPMUYECKHX PYIHBIX
revax.

[Ipouecc nnaBku BaniokoBa BHepeH Ha banxaru-
CKOM MeJIeTIaBIIIbHOM 3aBojie (BM3).

HecbanancupoBaHHble TOJIE3HBIE HCKOIMAEMbIe
HAKaIUTMBAIOTCS HA CBAJIKaX M OCTAIOTCS B HEJPaxX Me-
CTOPOXKJICHUI KaK MOTEePHU MPH JOOBIUE MOIE3HBIX HC-
KOMaeMBbIX.

Yka3aHHOE ChIpbe OIICHMBAECTCS B HECKOJIBKO
MUJTMAPJIOB TOHH, COJAEPKHUT MWUIHOHBI TOHH I[BET-
HBIX METAJLIOB.

Canku HecOaTaHCHPOBAHHBIX W HEKOHIUIIHOH-
HBIX TIOJIC3HBIX HCKOMIAEMBIX,  TAKXKe JTOOBIThIE MECTO-
POXJIEHUS SIBJISIOTCSI HCTOYHUKOM 3arpsi3HEHUsI OKpY-
JKaroleil cpenbl U3-3a CaMOIPOM3BOJIBHOIO BhILIEA-
YUBAHUS MEJH, IMHKA, CBUHIIA, MOJTUO/IeHA, MBITIIbIKA
U APYTUX TOKCUIHBIX SJIEMEHTOB.

[ToaTomy mpobnema pa3paboTKH palOHAIBLHBIX
TEXHOJIOTHI U3BJICUCHHUS IICHHBIX KOMIIOHEHTOB U3 Py
U TIOJTMTOHOB OCTAeTCsI aKTyanbHOH [1].

DaxkTOpbl, BIUSIONIHE HA MPOIECC BbINIETAYH-
BaHHA

Kyuynoe  BblmienauuBaHue - 3TO  METOJ
XUMHYECKOTO WA OaKTepUATBFHOTO BEINICIAYHBAHUS
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CJIly4alHO JOOBITBIX HECOANIaHCHPOBAHHBIX U OEIHBIX
KPYMHO3EPHUCTBIX Y[, XpaHSIIUXCA Ha IMOJUTOHAX,
U3 KOTOPBIX TIOJIE3HBIC KOMIIOHCHTBI H3BIICKAIOTCS
OOBIYHBIMU METOIaMH oOorateHns WIH
THAPOMETAUTYPrUH  (BBIIIETAaYMBAHHE B IaTYakax,
aBTOKJIaBaX MW JApYyrux ycrpoiictBax) [2]. Kyunoe
BBIIIETAYNBAaHUE NMEET PSAJ MPEUMYIIECTB, Omaroaaps
KOTOPBIM 3TOT METOJI HaOHpaeT MOIYJISIPHOCTh CPeIu
MaiHEpOB.

OCHOBHBIE IIPEUMYILECTBA TEXHOJIOTHU Ky4HOTO
BBILIETaYHBAHHUS:

- CHmKeHue WHBECTHLIMOHHBIX
9KCIUIYaTalHOHHBIX PACXOI0B;

- BricTpblii IEproa BOCCTAHOBIIEHMUS,

- OrcyrcTBHe HEOOXOAMMOCTH B XpaHCHUH
OCTaTKOB;

- I[IpocToTa KOHCTPYKINH U OCHAIICHHUS;

- IloHwkeHue BO3IEHCTBUS Ha OKPYKAIOLIYIO
cpeay;

- BBICTpBII 3Tall CTPOUTENILCTBA;

- Huskoe notpebieHne 3Hepruu U BOJHI;

u

TpumMeHeHKe pacTsopa

- IlpumenumMo JuIi pyA HHU3KOIO KayecTna,
XBOCTOXPaHHIIMII U TTOJUTOHOB.

CeromHst KydHOE BBIIIETAYMBAHHE YCIIEIIHO
UCTIONB3yeTCs I U3BIICUCHNUS 30J10Ta, cepedpa, MeaH,
HUKEJIs, ypaHa U Jaxke Hona.

OOBIMHO TpoIecc KYYHOTO —BBIMICTAYUBAHUS
COCTOHT M3 CIIEAYIONIHNX JTAIIOB:

1. [loGbrua pyns;

2. lpobienue pyasl (pyu HEOOXOJMMOCTH);

3. Pamenbuenue pysl (IpyU HEOOXOIMMOCTH);

4. Pa3menieHue pyabl Ha JIMHEHHOW MIIOCKOCTU
(mwrrabenupoBaHue);

5. Ob6paboTtka pyIBI IO IXOISIIIAM
BBIIIETAYNBAOIINM ar€HTOM ISl PaCTBOPCHIUS;

6. COOp BBIMIENOYEHHOTO NpPOAyKTa (OOTaTHIi
pacTBOp) B Py WM Pe3epBYyap;

7. O6pabotka  ©oraToro
BOCCTAHOBJICHUS METAJIJIOB;

8. Bo3Bpar HemeTauIM4ecKOro pactopa (c
BBINIENIAYMBAIOIINM areHTOM) B Ky4y [2].

pacTBopa U

PacTsop peareHta

=[]
OlOM(

\ Soramn acTeOp

\‘\‘ \ \\

Wseneuenne | Metann
—I—l—)\—) T

yya

FE*W aAnR
pacteopa

PMC_)/HOK 1- NPURHYUNUATbHASA CXeMA U3BNeUEeHUS Memalla KYYHbIM ebliyeradueanuem

TeHIeHIMH Ky9HOTO BhIICIaYnBaHUS

braromapst yka3aHHBIM BBIIIE 3KOHOMHYECKUM
NPEUMYIIECTBAM KOJIMYECTBO NMPUMEHEHHH TEXHOJIO-
THH TTOCTOSTHHO yBenuunBaeTcs. Hanbonpmuii s3¢dext
NPOSBIISIETCS NMPU I00BIYE JPAroleHHBIX METaJLIOB.
HenaBHuii cniajy Ha TOBAPHOM PBIHKE CTHMYJIMPOBAI
BBOJI B DKCIUIyaTal[Ml0 HOBBIX HMPOEKTOB KYyYHOTO BbI-
IIENaYuBaHUs 110 BCEMY MUDY.

YCTaHOBKM Ky4YHOTO BBIIIENAYMBAHMSA PabOTAIOT
B PA3IMYHBIX TeorpapuIecKuX yCIOBHAX M JOKa3aJld
CBOIO 3 (PEKTUBHOCTH BO BCEX THIAX KIMMaTa, OT ApK-
THKH JI0 TPOIIHKOB.

Ilo maHHBIM, Ha ceroaHs HacUUTHIBaeTCs 235 ak-
TUBHBIX YCTAaHOBKH KYyYHOT'O BBIIIETaYNBaHMs, enie 39
HaXOJATCS B CTaAMU pa3paboTky, a 133 Haxoxsrcs Ha
CTaJUH OIIEHKH IIOKAa3aHHBIX Ha pUCyHKe 2 [2].

300
283

LparoLeHHsle MeTanms!

123

OcHOBHbIe MeTannb!

Bgemen 0 NPUOCTAHOBNEHSI/
Ha TEX00CTY XHBAHWH
= OueHka

= B pa3spaboTke

u [leiicTeyiowme

24

Apyroe (ypak n7.n.)

Pucynok 2 — Obwvexmol KyyHo20 8bluyerauusanus. Pacnpedenenue no cmamycy u muny npooyKyuu

Bynymee Ky4HOTO BBIIECTaYNBaAHHS

B 2014 roxy oxono 150 xpynHeHWIIHMX MHPOBBIX
MPOU3BOUTENEH 30J10Ta U cepebpa 100U oKoIo 15
MWIJIMOHOB 30JI0Ta C HCHOJb30BAHUEM TEXHOJIOTUU
KYYHOTO BblllleJaunBanus [3].

B mocnegHue roasl KydHOE BBILIEIAUYUBaHUE
YCIICIIHO MCHONb3YyeTCs IS U3BJICUCHHS METalla 3

XBOCTOB U cBaJoK [4]. [Toka3zaTenyn mponu3BOIUTENBHO-
CTH JIEMOHCTPHUPYIOT HEOCHOPUMBIN yCHEX 3TOTO HpU-
MeHeHHus 3Toi TexHonoruu. Mapsxka EBITDA no nepe-
pabotke xBocroB ¢ pynHuka Koynpan B Kazaxcrane
cocraBmwia 62,4%, a 1o nepepaboTKke XBOCTOB C py/I-
nuka [Tappan B Mekcuke cTonMOCTb YHITM cepedpa B
JIOJUTAPOBOM DJKBHWBAJIEHTE cocTaBuia 4,29 momnapa.


http://mining-info.ru/wp-content/uploads/2015/08/Uproshhennaya-obshhaya-shema-kuchnogo-vyshhelachivaniya.jpg
http://mining-info.ru/wp-content/uploads/2015/08/Risunok-4.-Obekty-kuchnogo-vyshhelachivaniya.-Raspredelenie-po-statusu-i-tipu-produktsii.jpg
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JUISl YCIICIIHOTO NpuMeHeHust B OynymeM. [lepcrnek-
THBBI €r0 WCIIOJIB30BAHUS AJSI U3BJICUCHHS OOJBIINX
00BEMOB IParoleHHBIX W IIBETHBIX METAJUIOB U3 XBO-
CTOB U cBaJoK. Kpome TOro, HemaBHHME DPa3pabOTKH
MIO3BOJISIT MCIIOIB30BaTh KyYHOE BBIIIEIAYNBAHNC IS
nepepabOTKH MEPBUYHBIX CYIb(QUIHBIX PYH, YTO AACT
UMITyJIbC €IIe Oojee MIMPOKOMY pacHpOCTPaHEHUIO
TEXHOJIOTHH, TOCKOJIBKY 0K0JI0 80% pya UMEIOT CyJb-
¢unnyto npuponay [5].Bo MHOrOM 3¢ dekTHBHOCTE pa-
0OTBI YCTAaHOBOK OIPEJENseTCs] XapaKTePUCTUKaMU |
NoKasaTessiMu ux nojiusa. Opoulenue mradenei Kyd-
HOTO BBIILEJIQUYMBAHUS OCYIIECTBISIETCS 10 pas3iny-
HBIM TEXHOJIOTHYECKHM peIIeHusAM. Paboume pea-
TEeHTBI, UCTIONIb3yEMbIE IPH KyYHOM BBIIICIaIHMBAHNIH,
pa3IMYaroTCs B 3aBUCUMOCTH OT THIIA METAJJIOB, JI0-
ObIBaeMbIX 13 pyA. Tak, I U3BJICUEHHS 30JI0Ta U Ce-
pedpa B OCHOBHOM HCIOJNB3YIOT LHAHWA HATPHUS
(NaCN) i nmanng kamust (KCN) ¢ koHIEHTpanumei
0,01-0,05%; memp, HUKENb, YpaH U Jp. - CEpHAasl KHC-
nota (H2SO4).

B aTOoM city4ae BblleNaunBarOIe PACTBOPHI BbI-
MOJIHSIFOT CJICAYIOIIHE (DYHKIIUU:

- obecreunTh OIaronpusATHOE CMavyMBaHUE KyC-
KOB PYyJIbl [UIs TOCJIEAYIOIIETO BHIIEIaYUBAHUS AParo-
IIEHHBIX METAJUIOB;

- MaccolepeHoC NMPOAYKTUBHBIX PacTBOPOB, CO-
JepKaIluX METaIbl, TOA JEHCTBHEM COOCTBEHHOTO
Beca [6].

[epeuncnennble (HU3UKO-XUMHUYECKHE (QYHKIIHU
TEXHOJIOTHYECKUX PACTBOPOB MMEIOT pEIIaoliee 3Ha-
YeHHEe JJIsI MOBBINICHUS A(P(PEKTUBHOCTH H3BJICYCHUS
MeTauioB U3 pyn. Cienyer OTMETUTb, YTO CTENEHb U3~
BJICYEHHS METAJUIOB M3 PYJl 3aBUCHT OT MHOTHX IIepe-
MeHHBIX. OZIHAKO caMoe Ba)KHOE - 9TO PaBHOMEPHOE
pacnpeeneHie pacTBOPOB Ha MOBEPXHOCTH U BHYTPH
nakera KB 17151 oGecrieueHns €ro NoJHOTO HaChIEHUS
W, CIIeJJOBaTEIbHO, OJIArONPUATHOTO BhIIIECIadYNBAHUI
metaiuia. [ToaTomy mmpu nmpoBeeHNH MeTola Ky9HOTO
BhIIIENaYnBaHus B mTadene KB cienyer moanepxu-
BaTh IIOCTOSIHHOE 3HaUeHHE HEOOX0MMOIl KOHIICHTpa-
IIMM PEareHTOB B TEXHOJIOTHYECKHUX pacTBopax. Obec-
MEYEHNE ONTHMAIIHOTO HENPEPhIBHOTO JBHKECHUS
pacTBopa 1maHuna BHyTpu Imrabens KB sBusercs
OYEeHb BAKHOM YaCThIO KyYHOTO BBIIIEIAUYUBAHUS 30-
JIOTa, KOTOPOE MOXET 3HAYUTENILHO CHU3UTh YPOBEHb
UCTIapeHHs] TEXHOJIOTUYECKUX PACTBOPOB M3-3a OTCYT-
CTBHSI MIX 3aJIepKKH Ha ToBepxHoCcTH cronku KB. On-
HaKo JiayKe B TeX CJIydasix, KOrJia pacTBOp NMPeaocTaB-
JsIeTCsl IPEPBIBUCTBIMU IIUKJIAMH, BOJa ¥ PEareHT Bce
paBHO HEM30EKHO TepsIOTCs. B CBsI3M ¢ 3TUM BO3HH-
KaeT HeOoOXOAMMOCTh J10OAaBIIEHUS BOABI M PEareHTOB
JUISL KOMITEHCAIK TIOTeph M3-3a UCIIapeHMs, NHPHIb-
Tpalyy, Pa3NYHbIX HENPEIBUACHHBIX XHMHUYECKUX
peaKIuii, NPOUCXO/IINX B Macce IITabess], a TaKxKe
JHOOBIX JIPYTHX IOTEPh TEXHOJIOIMYECKUX PAcTBOPOB
BO BpeMsi Ky4HOT'O BbIlLIEJIaYuBaHus. Y IpaBJIeHHUE TeX-
HOJIOTUYECKHMH PELICHUSIMA BO MHOT'OM 3aBHUCHT OT
croco0oB moJiiBa [6].

[ToMuMO rpaHyJIOMETPHYECKOTO COCTaBa OIpesie-
asiercst 3pQeKTUBHOCTH BHIOOpPa OPOCHUTENBHOM CH-
CTEMBI C y4ETOM SKOHOMHUYECKOT0 (hakTopa, reorpadu-

YECKHX U KIIMMATHYCCKHUX YCIIOBHMA, CHUITBI BETPA M CKO-
pOCTH BBIOpOCA MPOAYKTUBHEIX PACTBOPOB depe3 6azy
KB.

OpHako He MeHee BaXKHBIM (PaKTOPOM SBIACTCS
TTOBBIIIEHUE IKOJIOTHICCKOW 0e30MmacHOCTH (BKITIOUast
3aIUTY MOI3EMHBIX U IOBEPXHOCTHBIX BOJHBIX PECYp-
COB OT TEXHOJIOTHYECKHUX PACTBOPOB) 3a CUET yCTpaHe-
HUSI MCIIAPEHUS PaCTBOPOB U PEareHTOB, a TAKXKe CHH-
JKCHHUS BO3JICHCTBHS aTMOC(hepHBIX ocankos [10].

BoiBoabI

B nmaHHOH crarbe pacCMOTPEHbI OCHOBHBIC
HATIPABJICHUS PA3BUTHS MEIHOUN MPOMBIIUICHHOCTH, B
YaCTHOCTH, KyYHOTO BBIIIEIAYMBAHUSI MEIHBIX PYA B
Kazaxcrane, m3y4eHBI (DaKTOpPBI, HETIOCPEICTBEHHO
BIISIFOIINE HA MPON3BOICTBEHHBIN MPOIIECC, PACCMOT-
PEHBI TOCTOMHCTBA M HETOCTATKN METO/IA.

B 3axmoueHIH MOKHO MTOITBEPAUTH YTO aKTyalb-
HBIM JUJIsl JaJBHEHIIETO Pa3BUTHS METOAOM H3BIICUe-
HUSL MEJHBIX PYI SBJISETCS KYYHOE BBIIICIAYHUBAHUE,
TaK KakK ﬂaHHbIﬁ METOIA UMECT pAd MPEUMYIIECTB, I'JIaB-
HBIMU U3 KOTOPBIX ABJIANOTCA U3BJICYCHUEC LICHHBIX MC-
TaJUI0B M3 3a0alaHCOBAaHBLIX U HCKOHIUIIMOHHBIX PY,
nepepaboTKa Kak OKCHIHOM, TaK U CyIb(QUIHON pybl,
YTO B CBOIO OYEPE/b SIBISETCS KaK IKOHOMHUYECKH, TaK
1 9KOJIOTHIECKH IIeTIECO00Pa3HBIM CIIOCOOOM H3BIICYE-
HUS METAJIJIOB.
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MCHOJIb30BAHUE YJIOBPEHU B PACTEHUEBOJICTBE IEPMCKOI'O KPASI

Cmapxoesa O.
K.o.1., doyenm
Tepmckuil eocyoapcmeennbill azpapHo-mexuonocudeckuti ynusepcumem um. [.H. lpanuwnuxosa

USE OF FERTILIZERS IN PLANTS IN THE PERM KRAI

Starkova O.
associate Professor
Perm state agrarian and technological University. D.N. Pryanishnikova

AHHOTALUA

B cratee paccmoTpeHa mpobieMa HCIOIB30BaHUS YAOOPEHHH B OTpaciu pacTeHmeBozicTBa. OOOCHOBaHA
H606X0,I[I/IMOCTB KOMIIJICKCHOT'O HMCITIOJIb30BaHUS METOI0OB I/IHTeHCI/I('I)I/IKaI.II/II/I pacT€HHUEBOACTBA. Brrssieno COKpa-
LIEHHE [TPOU3BOJCTBA NPOAYKLIHH PACTEHUEBOACTBA B CEIbCKOXO03MCTBEHHBIX OpraHu3anusx [lepmckoro kpas ¢
2015 roga o 2019 rox. [TpoBeneH aHATH3 TUHAMUKHA POU3BOICTBA OTJACIFHBIX BUAOB MPOAYKIIUH PACTCHHEBOI-
CTBa. HpOBeILeH aHaJIN3 BHECCHUI MUHCPAJIbHBIX U OPTaHUYCCKUX y;[O6p€HI/II>'I B CEIIbCKOXO3IHCTBEHHBIX opranum-
sanusix. Chaenano conocraBieHue npuMeHeHus ynoopenuii B Poccutickoit @enepanuu u B [lepMckoM kpae.

Abstract

The article deals with the problem of using fertilizers in the crop production industry. The necessity of com-
plex use of methods of intensification of crop production has been substantiated. A decrease in crop production in
agricultural organizations of the Perm Territory from 2015 to 2019 was revealed. The analysis of the dynamics of
production of certain types of crop production is carried out. The analysis of the application of mineral and organic
fertilizers in agricultural organizations has been carried out. A comparison is made of the use of fertilizers in the

Russian Federation and in the Perm Territory.

KnroueBble ciioBa: MUHEpalbHbIE YAOOPEHHs, OpraHMYECKHe yIOOpeHHMs, IPOAYKIHS PacTEHHEBOJICTBA,

IMOCCBHEIC ILIOMIIAIH.

Keywords: mineral fertilizers, organic fertilizers, crop production, sown areas.

Beenenue. 3emienenue Ha NPOTSHKEHUH Beel Hc-
TOPHUH Pa3BUTH YeIOBEUECTBa 00ecreunBaIo Hacese-
HHe 3eMJIH MpOoayKTaMHu nuTaHus. Beerma cymecTso-
BaBIIIME HEOJIATONPHUATHBIE TOTOIHBIE YCIIOBHSA, 3aCyXH
W HABOJHEHMS JETal0T PAaCTCHHUEBOJCTBO PUCKOBAH-
HBIM BHJIOM JIeATeIbHOCTH. OJTHAKO BEIYIIINM CIEPKH-
BalOIIMM (DaKTOpaM SBISETCS OTPAaHWIEHHOCTH 3e-
MEIBHBIX PECypCOB, IPUTOJHBIX AJSI BEJCHUS 3eMIe-
genus. B mpomecce  MCIONB30BaHMS  [TOYBBI
WCTOLIAIOTCS, TEepSIOT cBoe Iurogopoaue. [losTomy
B)KHEHIIINM yCIIOBHEM Pa3BUTHS PACTEHUEBO/ICTBA SIB-
JISIETCS COXPAaHEHHE U YBEIMYEHNE CIOCOOHOCTH 3eMIIN
naBath ypoxail. Kyxapes O.H., Kaceiakuna O.M., Ko-
mensieB B.B. 000CHOBBIBAIOT yBeIHUEHUE YPOKAHHO-
CTH B3aMMOJEHCTBHEM TEHOTHUIIOB M yHOOpeHuit
[1,¢.29-33]. Coiues B.I'., Munamenko H.3. u Hladpan
C.A., paccMaTpuBasi MyTH peanu3anuu ['ocyrapcTBeH-
HOHM NpOrpamMMBbl Pa3BUTHS CEIBCKOTO Xo3sicTBa Poc-
cuiickoil ®enepanuy, BaXKHEHIIIMM CUMTAIOT pacIupe-
HHE BOCHPOM3BOJCTBO IIOAOPOAUS MOYB U IMOBBIIIE-
HUS yPO)KaHHOCTH B CPEAHEM JI0 3 T/Ta U J0BEICHUS
cpenHeBanoBoro cobopa 3epHa 10 145-150 muH. TOHH.
ITo nx MHEHUIO, IO]] 3ePHOBBIE KYJIBTYPhI HEOOXOTUMO
BHOCUTH 7,4 MIIH. TOHH MHUHEPAIbHBIX yIO0OpeHuil, B
ToM uwncnie 3,2 MIIH. TOHH a30THBIX ymoOpenuid, 2,1
MJIH. TOHH (hocopHbIX ynoOpenuit, 2,1 MiH. TOHH Ka-
JUHHBIX yAOOpeHUH. DTO 00eCIeunT yBeINIeHHE YPO-
KAWHOCTH M Ka4eCTBA MPOAYKIUH, TMOBBICUT OKyIIae-
MOCTh y1oOpeHHH NMpuOaBKOW ypoxas 3a cHeT pocTa
OKYJIFTYPEHHOCTH IIOYB M OOIIEH KyIbTyphl 3eMiese-
aus [5, ¢.18-19]. Peruonsl Poccuiickoii ®enepauunn

pa3pabaTbIBal0 CBOM MPOTPAMMBI PAa3BUTHS CEIILCKOTO
xo3aiictBa. Hampumep, B PecnyGiuke Tarapcran B
T'ocynapctBenHolt nporpamme «Pa3BUTHS CeJIbCKOTO
XO3SIICTBA U PEryJMpPOBaHUs PBIHKOB CEJIbCKOXO3sIi-
CTBEHHOW IPOJYKIIMH, CHIPBS U NMPOJOBOJIBCTBHSY, Ha
psAdy ¢ IpyTHMHU 3ajjadyaMH, ONpPEIeIeHbI CIeAYyONHe:
BOCITPOM3BO/ICTBO M IOBBIIICHUE d(PEKTUBHOCTH HC-
MOJIb30BAHUSI CEIIbCKOXO3SIMCTBEHHBIX 3€MENb U ApY-
THX PECYPCOB C TOYKH 3PEHHUS JKOJIOTU3AILMH IPOU3-
BOJICTBA, YBEJIMYEHUE MPOU3BOJCTBA MPOAYKIUH pac-
TEHHEBOJACTBA BO BCEX KaTeropusx xossiicts. Ilo
mHeHuto [1lapunosa C.A., as pemieHns 3TUX 3a1a4 ¢
Y4eTOM OTPHULATEIFHOT0 6ajgaHca 3JIeMEHTOB MUTAHUS
B IT0YBAX TPeOyeTCs UCTIONb30BaHUE JOMOTHUTEIBHBIX
PEeCypcoB Ui MOJyYEHHs 3KOJOTHMYECKH YHCTHIX BU-
JIOB PAaCTEHUEBOAUYECKON MpONyKUuU. MHOrue BH[bI
yIoOpeHnit HeIOCTYNHBI 10 MPUYMHE JOPOTOBU3HEL,
MI03TOMY aBTOpP PEKOMEHJAYET Iepexo]| K Ouoyoruye-
ckoit cucreme 3emnenenus [6, c.18-24]. Tocynap-
CTBEHHAsl IPOrpaMMa Pa3BUTUS CEJILCKOTO XO3sHCTBa
U yCTOMYMBOIO Pa3BUTHS CENbCKUX TeppuTopuii [Tepm-
CKOTO Kpas (pMHaHCHpyeTcsi B OOJIbIICH CTENeHH 3a
CYeT BHEOIO/KETHBIX MCTOYHHUKOB, JONIS KOTOPBIX B
2014 roxy cocrasisuta 69%, a 82019 roay —cokparu-
nack 10 67%. B pamkax nporpammbl copMHpOBaHa
moxnporpamMMa «Pa3BuTHE MOJOTPACIN PACTEHHEBOA-
CTBa, MepepaboTKH M peann3aliuil OPOIyKIIMH pacTe-
HHUEBOJICTBa», OJTHOM U3 3a/1a4 KOTOPOH SABJISIETCS yBe-
nuvyeHre 00beMoB npousBoacTsa [4, ¢.101-104]. Oxn-
HAKO yBEJIMYEHHUE MPOU3BOJCTBA JOCTUTAeTCs 3a CUET
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9KCTEHCHBHOTO (h)aKTOpa — yBEIUUEHHS TOCEBHBIX I1JI0-
manaei, kotopsie B Ilepmckom kpae Boipociu ¢ 2014
roga o 2018 rox na 35,5 Teic. ra. JlansHeidimee yBeu-
YCHHUE MPOU3BOCTBA 32 CYET HAPAIIUBAHUSI 3eMETbHON
IUTOIIA/I OTPAHUUYCHO CYIECTBEHHBIMU 3aTpaTaMH Ha
ocBoeHHE 3a0pomeHHBIX B Hadane 90-X To10B 3eMenb.
YpoxalfHOCTB 3€PHOBBIX M 3¢pHOOOOOBEIX KYIBTYp 3a
TOT ke mepuoa cumsmnack Ha 1,3%[3, ¢.25-28], mo-

9TOMY aKTYaJIbHBIM SIBJISETCS HOBBIICHHE (D PEKTHB-
HOCTH 3€MJIC/ICNINS 33 CUET HHTCHCUBHBIX ()aKTOpPOB, B
TOM YHCIIE U UCTIONB30BaHuUs ynoopenuii. llenpto nan-
HOTO HCCIICIOBAHUS SIBISCTCS aHAIN3 MCIONb30BAHUS
ynoOpenuii B pacteHneBoCTBe [lepMckoro xpasi.

OcHoBHas 9acTb. PaccMOTpUM JMHAMUKY HpOU3-
BOJICTBA MPOAYKIMM pacTeHHeBoicTBa B [lepmckom
kpae(tabi.1).

Tabmuna 1
ITpon3BOACTBO MPOAYKIMH PacTeHHEBOACTBA B [IepMCKOM Kpae, ThIC. pyo.
ITokazaTenu 2015r. 2016 . 2017 r. 2018 r. 2019 .
Bcero, B 1.4 128112 | 125395 | 12922,7 | 146805 | 11802,8
B cenbckoXx03sCTBEHHBIX OpraHu3alysaxX 4285,7 3613,1 4803,3 4906,2 38214
B kpectpsHcKuX((pepMepcKux) xo3siicTBax 796,0 916,4 1067,8 1074,3 855,8
B xo3stiicTBax HaceJIeHus 7729,4 8010,0 7651,7 8700,0 7125,5

(coctasneno mo [2])

AHanu3upysl 1mokaszarei MpOU3BOACTBA MPOIYK-
UM PacTeHHEBOACTBA(Tab.1), MOKHO CKa3aTh, U4TO B
2019 roxmy mo cpaBuenmro ¢ 2015 rogom o6beM mpouns-
BojcTBa cHu3WiIcA Ha 1009 mimH. py06., xota B 2017 u
2018 romax aTOoT MOKa3aTens yBennunBaics. Hanbomee
OmarompusaTHEIM ciexyet npusHatb 2018 rox, B KoTo-
poM 00BEM NPOHM3BOJCTBA PACTCHHEBOAYESCKON MPO-
JIYKIUH BBIPOC BO BCEX OpPraHM3alMOHHBIX (hopMax: B

CEIIbCKOXO3SICTBEHHBIX OPTraHM3alMsIX, B KPECThSIH-
ckux((epMepcKrX) X03HCTBAX U B XO3SCTBaX Hace-
nenus. PaccMoTpuM 00BeMBI IIPOM3BOJCTBA MPOIYK-
MM PAacCTeHUEBOJCTBA B HaTypaJbHO-BEIICCTBEHHBIX
MOKa3aTeNsIX YTOOBl MCKIIOYHTH LEHOBOH (akTop
(tabm. 2).

Tabnuma 2

HpOI/ISBOI[CTBO OTACJIBHBIX BUAOB MPOAYKINU PACTCHUCBO/ICTBA B CEIIbCKOXO035MCTBEHHBIX OpraHmsalnusx B

IIepmckoM Kpae, ThIC. TOHH

ITpounsBoncTBO 2015. 2016 r. 2017 r. 2018 r. 2019r.
3epHO 303,6 246,9 3541 371,2 299,8
KapTodesb 302,0 264.0 201,9 276,0 239,5
OBOIIN 137,1 136,1 138,1 147,0 137,4

(cocrasneno 1o [2])

JanHpie TabIMIBl 2 TOBOPAT O TOM, YTO MPOU3-
BOJICTBO OCHOBHBIX MPOJYKTOB PACTEHHEBOJCTBA B
CeNTbCKOXO3SICTBEHHBIX ~OpraHu3aiusx IlepMckoro
Kpast COKpAIaeTcst He TOJIbKO B CTOMMOCTHOM BBIPaXe-
HHUH, HO ¥ HATypalibHO-BEIIECTBEHHOM. 3a MEPHOJ C
2015 roga mo 2019 rox mpou3BOACTBO 3EPHOBBIX KYIIb-
TYp COKpaTHioch Ha 3,8 ThIC. TOHH, KapTodens — 62,5
TBIC. TOHH, IPOM3BOJCTBO OBOIICH CYIIECTBEHHO HE

m3MeHmock. B omaronpustaeiii 2018 ron mponsBoa-
CTBO BCEX BHUJIOB MPOAYKIMH BBIPOCIIO, MOITOMY CIIa]
B 2019 roxy ObLT CymIeCTBEHHBIH: MPOU3BOJICTBO 3€p-
HOBBIX KYJIBTYp COKpaTHIOCh N0 cpaBHeHmio ¢ 2018
rojoMm Ha 19,2%; kapTodens — Ha 13,2%; oBomieit — Ha
6,5%.
PaccMoTpuM npuMeHeHne MUHEpaIbHBIX Ya00pe-
HUH B CENTbCKOXO3SMCTBEHHBIX OpraHu3anusax(Tadin.3).
Tabnuma 3

BreceHne MuHepanbHBIX YI0OPEHH B CeIbCKOX03HCTBEHHBIX OPTaHU3AIIHSIX

TToxa3zarenu

| 2015r. | 2016r. | 2017r. [ 2018r. | 2019r.

Poccuiickas @enepanust

Bcero, maH. T

2,0 2,3 2,5 2,5 2,7

Ha 1 rakr 42 49 55 56 61
Efél/fec IUIOIIA A C BHECEHHBIMHM MUHEPAILHBIMH YI00PEHHUAMH, 48 53 58 59 61

Ilepmckuii kpait

Bceero, TIC. T

7,6 79 8,4 7,9 7,1

Halra, kr

13,1 13,8 17,0 16,3 154

B%

Y 11.BeC IUIONIAAM ¢ BHECEHHBIMU MUHEPAJIBHBIMH YIOOPEHUSMH,

29,6 34,1 40,3 36,2 34,6

(cocrasneno 1o [2])

JanHbie TaOMUIBl 3 CBHICTEIHCTBYIOT O TOM, B
Poccuiickoit ®denepanyi BHECCHHE MHHEPAIbHBIX
ynoopenuii ypenmmumioch ¢ 2015 roma mo 2019 rox Ha
35%, B TOM YHCIe B pacyeTe Ha OJUH reKTap MOCEBOB

—Ha 45%. Y nenpHbIi Bec II0IaA1 ¢ BHECEHHBIMHU MU-
HEpaJbHBIMH YIOOPSHHSIMHU OT BCEH IMOCEBHOM ILIO-
mramu yeenrawmiics ¢ 48% B 2015 roxy no 61% B 2019
rogy. B IlepMckoMm kpae maHHBIE MOKa3aTelH CyIIe-
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CTBCHHO Xyxke. OOmuii 00beM BHECCHHBIX MUHEPAIIb-
HBIX yaoopenwuii ¢ 2015 roma mo 1019 rox cokparmics
Ha 7%. OnHaKo B CIENCTBHE COKpAIICHHS MOCEBHON
IUTOLIA/IM, B PacyeTe Ha OJUH T'a 3a JIaHHbIC MEPUO/]
BHECEHHE MUHEPAIbHBIX YIOOpEHHH BBIPOCIO Ha
17,6%, 4TO CyIIECTBEHHO MEHBIIIE, YEM B CPEIHEM II0
Poccuiickoit @enepanuu. Y enpHbI Bec IUIOMIAMU C
BHECCHHBIMU MUHEPAILHBIMHU yIOOPEHUSIMHE BBIPOC, HO
3HAYUTEIBHO MCHBINE, YeM B cpemHeM mo Poccum.
MOKHO OTMETUThL, YTO HAMUOOJIBIIEE HCIOJIL30BAaHUE
MHUHEpPAIBHBIX yHoOpeHuit umeno mecro B 2017 rony,

a TaK KaK yZ0OpeHust BHOCSAT B OCHOBHOM OCEHBIO O]
yposkaii OyyIero roja, To yBelnuueHUe IPOU3BOACTBA
NPOIYKIMH pPacTeHHeBOACTBa B IlepMckoM Kpae B
2018 romgy MOXHO OOBSICHUTH, B TOM YHCJE, U IIPHMe-
HEHHEM MHHEpANbHBIX yIOOpeHUil B OONBIIEM KOJIH-
4ecTBe, YeM B JPYTUe rojbl. DKOJIOTNYECKUE BOIPOCHI
CTAQHOBATCS BAaXHBIMH B IIOCIEIHHE TOJBI, IO3TOMY
YCUIIMBAETCSl UHTEPEC K NPUMEHEHUIO HE MHUHEpPalb-
HBIX, @ OpPraHWYecKux ynoOpenuil. PaccMorpum, kak
BBITJISIIUT BHECEHNE OPraHUYecKuX ynoOpenuii B Poc-
cun u [TepmckoM kpae(Tadi.4).

Tabmuua 4

Brecenne opraHndeckrux yIoOpeHnH B CeNbCKOX03IHCTBEHHBIX OpPraHM3alHsIX

TloxazaTenn

| 2015r. | 2016r. | 2017r. | 2018r. | 2019r.

Poccuiickas ®enepanust

Bcero, MiH. TOHH

64,2 65,2 66,8 68,8 70,7

Halra, 1

13 14 15 15 1,6

aMu, B %

VY. Bec mIomany ¢ BHECEHHBIMU OpPTaHMYECKIMH yI00pEHH-

8,4 9,3 9,2 9,4 9,5

[lepmckuii kpait

Bcero, ThIC. TOHH

1156,0 | 1185,0 | 1191,0 | 1188,0 | 1142,0

Halra, 1

2,0 2,1 2,4 2,5 2,5

aMmu, B %

Y,I[. BEC MJiomaan ¢ BHCCCHHbBIMU OPraHNYCCKUMHU y,I[O6peHI/I—

4.4 4,6 48 4.7 4,6

(cocraBueno mo [2])

B Poccwuiickoit @enepanun(tadbi.4) 3a mepuon c
2015 roma mo 2019 rox BHECEHHE OpraHUIECKHUX YA00-
peHnwuii Beipocio Ha 10%, HO ynenbHbIH Bec miomanen
C BHCCEHHBIMU OPTaHUYCCKUMHU YIOOpEHHUSIMU B 00-
el TUIOIa U MOCEBOB CEIbCKOXO3SIICTBEHHBIX Opra-
HU3allM{ HE BEJIUK M COCTABHJI B CPEIHEM 3a MATH JIET
toabko 9,1%. B IlepMckoM Kpae mokaszarenb oOiiero
o0BpeMa BHECEHHWsI OopraHmdeckux ymobpenuit ¢ 2015
roga mo 2017 rox uMmen TeHACHIHIO K pocTy, a B 2018-
2019 rr. cran cHmkaThes. OJHAKO B IIETIOM B pacdeTe
Ha OJIH T'a IUIOMIAI BHECCHHUE OPTaHNIECKUX yIoope-
HUH BBIPOCIIO U TPEBBIIIAET ATOT IMTOKA3aTeNb 1O CPaB-
HeHuto ¢ Poccuiickoit denepauueii B uenoM. OnHako
JIOJIS TUTOIIAJIel C BHECEHHBIMHU OPraHUYeCKUMH YI00-
peHHUAMU B 00111eM 00beMe ITOCEBHBIX IUTOMAAeH celb-
CKOXO034MCTBEHHBIX OpraHu3aliii Majia 1 MEeHbIIIE, YeEM
o Poccuiickoii @enepaliuu B CpeHEM B J[Ba pas3a.

BriBonbl. PacTeHnMeBOACTBO sIBiISETCS BeAylIeH
OTpacibl0 CEJIBCKOTO XO03ficTBa. MHTeHCcHUKausa
MPOM3BOJICTBA TPeOYyeT NPUMEHEHHS COBPEMEHHBIX
TEXHOJIOTHH, B TOM YHCIIC — HCIIONB30BAHUS YI00pe-
HUi. [Ipon3BOACTBO TPOAYKIMH PACTCHHUEBOJCTBA B
ITepmckom kpae He uMeeT ycroitunBoro pocra. OnHoit
W3 MPUYUH 3TOTO CICIyeT MPHU3HATH HE JOCTaTOYHOE
UCIIOJIE30BaHUE YIOOPCHUH TPHU BBHIPALIMBAHUU IIPO-
IyKuuu. B pernonanbHON nporpaMmme NoAAepKKU pas-
BUTHSI CEIBCKOTO XO3SMCTBA HEOOXOAMMO YCHIIHTH
MepBI IOJICPIKKH, CBI3aHHBIE C HECEHUEM YI00PCHHMIA.
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This study is an attempt to apply the known methods of assessing competitiveness to companies in the
telecommunications market in Russia. The authors present the theoretical basis of competitiveness assessment
methods in the form of a single table of methods described by different authors. As the main method for assessing
competitiveness authors will use a modified method of dynamic assessment of a company's competitiveness,
developed by economists D.S. Voronov, P.P. Korsunov and V.V. Krivorotov. The research object is the Russian
telecommunications company MegaFon. Based on the analysis results, the competitiveness of MegaFon relative
to competitors can be characterized as acceptable with a downward trend. The method applied in the study can be
used for further research on ways of formation of competitive advantages of telecommunications industry

companies.

Keywords: competitiveness assessment, competition, telecommunications industry, telecommunication

companies, methods for assessing competitiveness.

Assessing the competitiveness of a company is an
important aspect in the development of an organization.
Analyzing positions of a company is a kind of rethink-
ing of the achieved result, the search for problems in
the development of the company, new ways to imple-
ment ideas and plans.

Despite the need for periodic assessment of com-
petitiveness and analysis of competition in the market,
there is no single generally accepted algorithm for such
an assessment in the economic literature. At the same

time, a number of analysis methods are available to or-
ganizations, and each company has the right to choose
any of them and, in particular, apply its own methods
developed inside.

Based on the works of V.I. Koroleva, Yu.N.
Lapygina, G.D. Antonova, A.G. Mokronosova, E.S.
Zhdanova, E.V. Shumilina and other authors, we com-
plied the classification of methods for assessing the
competitiveness of an enterprise, presented in Table 1
below. [5, 6, 7, 8, 9, 10]

Table 1.

Classification of competitiveness assessment methods

Method . : Methods and instruments
group Description Advantages / Disadvantages within the group
This group of methods is a Advantages: simplicity and vis- . :
visual interpretation of the ualization, objective assessment sBeC(IB\/Igt?}QX’Sr%IIEI '\rﬂgg(ér
Graphical results of assessing the com- | Disadvantages: generalization Hgfer Schéndel matrix '
and Matrix | petitiveness of the organiza- | of results, difficulties in identi- SWOT analvsis. PEST
methods tion, as well as the strengths | fying the sources of competi- analvsis Co):n atitiveness
and weaknesses of the activ- | tiveness and specific ways to ol y on P
ities of the studied company. | form competitive advantages polyg
This group includes methods
based on finding out the
opinion of experts and ex- Advantages: simplicity, the op-
pert groups on specific is- portunity to get a practical as-
sociological sues about the company's sessment, a fresh look from the Expert judgment method,
methods competitiveness. Based on outside o questionaries, polls
the results of the methods Disadvantages: high risk of '
used, a database is formed, subjectivity, risk of formation of
on the basis of which the irrelevant survey, human factor
current state of the company
is determined.
Advantages: accurate result Market share calculation,
: based on quantitative assess- Assessment based on the
;I'rr;ebr;]gg%dns ggrﬂ;])ljtgtri(z)%%l ment; the ability to track the norms of consumption,
analysis of specific indica- sources of competitiveness and | Assessment based on the
tors of the effectiveness and determine the benchmark for the | theory of effective compe-
Analvti s ) formation of competitive ad- tition cost, evaluation
ytical | competitiveness of the or
methods ganization. The essence of vantages . method based on the deter-
the methods is to determine Disadvantages: the complexity | mination of operational ef-
the assessment base and then of the calculation, the complex- | ficiency and strategic posi-
calculate the competitive- ity of determining the basis for | tioning, business valuation
ness indicator the analysis, the complexity of method, factor analysis
: the combination of qualitative based on econometric
and guantitative factors modeling
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The most famous methods for assessing the com-
petitiveness of an organization can be described within
three groups: graphic and matrix methods, sociological
methods and analytical methods. All of them have their
own advantages and disadvantages, therefore, when
carrying out the analysis, it is recommended to use a
combined approach using methods from different
groups. Thus, the results obtained will reflect the most
complete picture of the current state of an organization.

As part of the application of methods for assessing
the competitiveness of companies, we will apply the
method a modified dynamic competitiveness assess-
ment model. This method was developed by econo-
mists D.S. Voronov, P.P. Korsunov and V.V. Krivo-
rotov, who considers the effectiveness of a company's
use of available resources. [11] The indicator of the
level of competitiveness includes the product of three
factors: operational efficiency, strategic positioning
and financial condition. The general formula of the
model is presented as follows (1) [11]:

K =Kp*K; * K, @

where K — competitiveness indicator; Kr — opera-

tion efficiency coefficient; K, — strategic positioning
coefficient; K. — financial condition coefficient.

To obtain the coefficients, the following formulas
are applied (5) — (11) [11]:

Kp =24, )
Rs

where Ra — operational efficiency of a company;

Rs — operational efficiency of competitors;

N
RA = é, (3)

where Sa — revenue (or sales) of a company for the
reporting period; Ea — expenses of a company for the
reporting period.

In this case, the difference between a company's
revenue and a company's net profit for the reporting pe-
riod is taken as a cost. At the same time, if there is a
need to analyze the impact of operating activities only,
operating profit should be taken instead of net profit.

s
R = E_i’ (4)

where Ss — aggregate revenue of competitors for
the reporting period; Es — aggregate expenses of com-
petitors for the reporting period.

Hereinafter, where it is necessary to find the ag-
gregate value of competitors' data, we will use a simple
addition of the necessary values. That is, in formula (4),
in the numerator, it is necessary to indicate the total rev-
enue of competitors, and in the denominator, the total
costs of competitors. At the same time, if the company
under study is compared with one competitor, then the
calculation of indicators is performed only for the com-
petitor company.

K, =2 )

15’
where 1 — index of changes in a company's reve-
nue for the reporting period; index of changes in a com-
petitors’ revenue for the reporting period;
=34, (6)
where Soa — revenue of a company for the previous
reporting period,;

Is =25 (7)

- 1]
Sos

where Sos — aggregate revenue of competitors for
the previous reporting period,;
L

K, =2 (8)

= Z’

where La — liquidity of a company for the report-

ing period; Ls — aggregate liquidity of competitors for
the reporting period;

Ly=52 ©)

CLy'
where CAa — current assets of a company; CLa —

current liabilities of a company;
= s
Lg = Lo (10)
where CAs— aggregate current assets of competi-
tors; CLa — aggregate current liabilities of competitors;
Then, taking into account formulas (2), (5), and

(8), we can formulate the following equation:
—Ra, la lLa

= : (17)
Rs Is Ls

According to the authors' idea, the higher the K in-
dex, the more competitive the company is in relation to
the competitors included in the model. If 0 < K < 1, the
competitiveness of a company relative to the selected
competitors is low. If K = 1, the competitiveness of a
company and the competitors under study is the same.
If K> 1, a company's competitiveness is higher than
that of competitors. [11]

The authors propose to take into account several
periods in the process of analyzing competitiveness,
since in this case the dynamics of changes in the indi-
cator will be reflected. In addition, the authors propose
to assess the competitiveness of the indicator K through
the analysis of the dynamics of the coefficients of the
efficiency of resource use. [11] So, according to expres-
sion (11), the numerator and denominator can be con-
sidered separately, as coefficients of efficiency (12),
(13):

Ky =Ry * 1, x Ly, (12)
where Ka — coefficient of efficiency of using the
resources of a company;
Ks = R * Is * Lg, (13)
where Ks — coefficient of aggregate efficiency of
using the resources of competitors.
In this case, the competitiveness indicator can be

presented in another form (14):
=22 (14)
Ks

Thus, the graphical display of the indicators of ex-
pressions (12) — (14) for a certain period will give an
idea of the competitiveness of a studied company in the
context of the objects of comparison, that is, in compar-
ison with competitors. So, on the graph you can see the
dynamics and understand whether the dynamics of
competitiveness was justified by a decrease in a com-
pany's efficiency or a decrease in the effectiveness of
competitors.

A similar analysis can be carried out in the context
of sources of competitiveness, interpreting the results
of expressions (1), (2), (5) and (8) in the form of a graph
with a certain period. Then it will be clear due to what
kind of indicators there was a decline or decline in effi-
ciency in a competitive year.

The telecommunications industry is an industry
that offers a wide range of information and communi-
cation services. Traditionally, this includes fixed and
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mobile communications, as well as broadband Internet
connection. With the development of technology and
the increasing role of mobile phones in everyday life,
fixed communication, which is a wire telephony, is
gradually becoming a thing of the past, giving way to
cellular communication and the Internet. At the same
time, the development of fast Internet access technolo-
gies is calling into question the future of cellular com-
munications.

The Russian telecom market is an oligopoly.
There are four main players here: Mobile TeleSystems
(MTS), MegaFon, VimpelCom (Beeline) and Ros-
Telecom. Until recently, there was another telecommu-
nications company, Tele2 Russia, but since March 16,

2020, it has been owned by the state-owned Ros-
telecom.

We choose MegaFon as the object of our research,
since this company is one of the smallest players in the
market, based on the data on the volume of revenue.
The period under consideration will be 2016 — 2020.

Firstly, let us collect the data necessary for the
analysis. We will consider the following telecommuni-
cation groups as analyzed companies: MegaFon, MTS,
Rostelecom, VimpelCom. We will take data for analy-
sis from income statements, as well as from the balance
sheets of companies. Below are Table 2 and Table 3
with the data sample of companies.

Table 2.
Revenue and Net profit (loss) of telecommunications companies
Company / Year Revenue

2015 2016 2017 2018 2019 2020
MegaFon 313 383 316 275 373 297 335541 348 961 332 159
MTS 426 639 435 692 442 911 446 238 470 605 494 926
Rostelecom 297 355 297 446 305 329 320 239 475752 546 889
VimpelCom 375 238 355 850 341 422 349 741 347 416 328 168

Company Net profit (loss
2016 2017 2018 2019 2020
MegaFon 25 589 5325 32 854 8179 26 772
MTS 48 450 56 590 7 832 55 099 62 073
Rostelecom 12 249 14 050 15012 21878 25 348
VimpelCom 12 732 8 203 9351 17 435 5829
Table 3.
Current assets and current liabilities of telecommunications companies
Company / Year Current assets
2016 2017 2018 2019 2020
MegaFon 78 513 99 125 87 079 114 305 94 649
MTS 90 994 146 032 268 934 194 588 262 354
Rostelecom 68 226 70990 87 672 108 955 130080
VimpelCom 107 154 141 648 133 397 128 378 87 402
Company Current liabilities
2016 2017 2018 2019 2020

MegaFon 107 978 136 430 111 603 113593 155 966
MTS 127 545 156 671 295471 348 457 328 614
Rostelecom 134 060 95175 137 269 238 354 208 141
VimpelCom 156 018 104 783 103 111 133 959 141 076

In accordance with formulas (1) — (14), we will calculate coefficients and the indicator of the competitiveness
of MegaFon. The calculation results are presented below in table 4.

Table 4.

Indicators of the competitiveness of MegaFon company in comparison with the enterprises of telecommunica-
tions industry

Indicator Year

2016 2017 2018 2019 2020
Kgr 1.015 0.941 1.077 0.949 1.014
K, 1.019 1.180 0.877 0.897 0.899
K 1.140 0.722 0.853 1.679 0.857
Ka 0.798 0.870 0.777 1.072 0.628
Ks 0.678 1.085 0.965 0.749 0.804
K 1.178 0.802 0.806 1.430 0.781




POLISH JOURNAL OF SCIENCE Ne 40, 2021

23

Based on these calculation results, according to
the coefficient K, we can say that the level of competi-
tiveness of the company relative to the sample of com-
petitors is low, but close to their values. For greater
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clarity, let us build a graph of the dynamics of Mega-
Fon's competitiveness.
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Figure 1 — Dynamics of competitiveness of PJSC MegaFon

As mentioned earlier, if the value of the coefficient
K is in the range from 0 to 1, then the company is con-
sidered less competitive relative to competitors. More-
over, if K> 1, then this indicates a higher level of com-
petitiveness of the company relative to the sample. Ac-
cordingly, the closer the indicator value is to zero, the
less competitive the company is; the closer the value is
to one, the higher the competitiveness. As we can see
in Figure 1, in the period from 2016 to 2018, the com-
petitiveness of MegaFon relative to competitors gradu-
ally decreased to the level of 0.806, but in 2019 there
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was a leap upward, after which in 2020 the value of the
indicator fell even lower to the level of 0.781.

In general, the value of the indicator is close to
one, which indicates the company's ability to compete,
but the negative trend, excluding the jump in 2019, in-
dicates that this ability is decreasing. To identify the
reasons for the significant fluctuations in the competi-
tiveness indicator of MegaFon, we will conduct an
analysis in the context of sources of competitiveness.
Figure 2 below shows a breakdown of the competitive-
ness indicator by source.

2018

2019 2020

- <Ki Kl

Figure 2 — Dynamics of competitiveness by source

Based on the data in the graph, we can conclude
that the growth in the level of competitiveness in 2019
is due to a sudden increase in the level of financial con-
dition. This happened due to a slight increase in the li-
quidity of MegaFon against the background of falling
liquidity of competitors. In particular, MegaFon in-
creased its current assets in 2019 through an unusual

increase in cash and cash equivalents compared to pre-
vious periods (93% growth). [1]

Next, we will analyze the competitiveness of Meg-
aFon in the context of the objects of comparison,
namely the coefficients Ka and Ks. This will allow us to
look at the dynamics of the level of competitiveness
from the point of view of competitors' activity. Figure
3 describes this trend below.
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Figure 3 — Dynamics of competitiveness in the context of objects of comparison

The graph shows that the level of resource man-
agement efficiency of MegaFon is below the level of
competitors. With a strong growth in the industry from
2016-2017, the company showed only a small increase,
after which the efficiency began to decline. At the same
time, the efficiency of the company fell along with the
industry. In 2019, there was a leap, after which the ef-
ficiency of resource management fell even lower, form-
ing a new minimum.

Based on this, we can conclude that the competi-
tiveness of MegaFon relative to competing companies
— MTS, Rostelecom and VimpelCom, can be character-
ized as acceptable with a tendency to stagnation. The
negative trend may be associated with the economic ac-
tivities of competitors. That is, while competitors grow
while improving their resource management, MegaFon
is focused on maintaining the results achieved.

MegaFon is the second largest mobile operator in
Russia, slightly behind MTS in terms of subscriber base
in mobile communication segment. Within the interna-
tional competition among telecommunications compa-
nies, the organization occupies a middle position, but
continues to effectively manage the business, not infe-
rior in this regard to competitors.

Based on the modified dynamic method for as-
sessing the competitiveness of companies, further re-
search of the telecommunications industry can be car-
ried out to determine the opportunities and ways of
forming competitive advantages.
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COUNTY CONGRESSES OF PEASANT CHIEFS. (XX CENTURY BEGINNINGS)
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Maxkamazga 1902 xsutet Kazakcranma mapyanap 6acThIKTapbl HHCTUTYTHIHBIH CHTI31Tyl Typabl OassHaanamb.
[Mapyamap OacTBIKTapBIHBIH AJKAIBIK OPTaHBI PETiHAEC KYPBUIFaH IMIapya OaCTHIKTAPBIHBIH YE3MiK Che3NepiHiH
KBI3METiHE Taljay Kacajabl )koHe COHBIMEH Oipre OoJbIC OacKapyIIBIIapBIH, CEJI0 CTAPOCTANIAPHIH JKOHE aybII
CTapIIBIHAAPHIH OackapyAa oOKIMINUTIK OKUIeTTUTIKKe He OOJNFaHIBIFBI capajaHaibl. Ye3miK Che3IepliH
MOXITICTEepiH/Ie KapacThIPBIIFaH MACENCNISP/IiH 1€ JKalIIbl OpTaK OaFbIThl aHKbIHIAIAIbL.

Abstract

The article describes the introduction in 1902 of the institution for peasant chiefs in Kazakhstan. The activities
of the county congresses for peasant chiefs, established as a collegiate body of peasant chiefs are analysed, as well
as their administrative powers in the administration of the county governors, village chiefs. The general direction
on the issues considered at the meetings of the county congresses is also determined.

Kiar ce3mep: mapyanap OacTBHIKTApBIHBIH YE3[iK Che3Aepi, OONBICTHIK Oackapma, OOJBICTBHIK COTTHIH
HIeHIiMiHe MIaFeIM OUTAIpY, OOJIbIC OacKapymislIaphl MEH aybUl CTapIIBIHAAPBIHBIH IC KYPTi3yiH TeKcepy,
«ITapyamap 6acTeIKTapbl Typajsl YaksiTma Epexeriny eHri3inyi, KOFaMIbIK dKYMBICTapIbl YHBIMIACTEHIPY, JKepre

OpHAIACTHIPY JKoHE T 0.

Keywords: county congresses of peasant chiefs, regional administration, appeal of the decision of the town-
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1902 >xputer 10 mMaycbimzarsl Jlanmanblk eJkene

«Ilapyamap  0OacTBIKTapsl  Typajisl  YakbITIIA
Epexeniny Herizinge Axmoina, Cemeii, Opan, Topraii
OOJIBICTApBIHBIH ~ ayMarblHla IIapya OacTBIKTapbl

MHCTUTYTHI eHrizineni. lllapyamap OacThIKTapbIHBIH
ANKaNBIK OpTaHBl peTiHIe mapya OacTHIKTAPBIHBIH
ye3mik cwe3zepi  Ooibic  OacKapymIBLIApBIH, CEJI0
CTapOCTANIAPBIH  JKOHE  aybUl  CTapIIBIHAAPBIH
Oackapyna alTapibIKTail OKIMIIUIK OKIJIETTITIKKE He
OOJIBIT OTHIPAEL.

[apyamap OacTHIKTapBIHBIH ye3[iK Che3lepi
OOJIBICTHIK OACKapMaHBIH JKaJIIbl MKUTICI OCKITKEH
KecTere coiikec eTeTin 00abl. Che3aiH MyIenepi yes
0acThIFbI, MApya ydYacKeJIEPiHiH OaCTBIKTaphl, CAJBIK
MHCIIEKTOPBI, XaTIIbl OOJIBI TaObUIIBI.

Cbe3iH  OTBHIPbICBIHA  OOJIBICTBIH ~ OCKEpH
ryOepHaTopel, op OOJBICTBIH KOHBICAydapy ici
MEHrepyIIiiepi e KaTeica adaTthiH 00sabl. 1903 sKbUIbl
KaHTapIblH asFelHOa AKTeOene ©OTKeH Iiapya
OacTeIKTapbIHBIH - che3iHe KaThicKaH Toprait
OOJIBICBIHBIH 9CKepH I'yoepHaTops! A.A.JlomaueBckuii:
«Ilapya 0acTBIKTapbIHBIH CbHE31 AlIbUIIbI, JalaHBIH
KaHa OKUIJepiHe Ka3aK XaJIKbIHbIH «aMaHIBIFbD) )KOHE
«KOpIIi OpBIC XAJIKBIMEH JIOCTBHIK OalIaHBICHIHY
JIaMBITYFa KYII camyapbl Kaxery. -aemi. [1,10]

[Tapyanmap 6acTHIKTapbIHBIH Ye3[iK Cbhe3iHiH
MaHbI3ABl KbI3MeTi Jlanmajielk oOMbICTapabl Oackapy
typasiel Epexenin 138-139 6a0piHa colikec caibIK
WHCIICKTOPBIH ~ KATBICTHIPA  OTBIPHIN,  MIapyanap
OacTBIKTapHI MABIHIAN YCHIHFAH [IaHBIPAK HEJICPiHiH
TI3IMIH ~ OTKEH JKbUIJApAarbl  KOPCETKIIITepMEH

calbICTBIpY, opOip Oosibic  OOWBIHIIA  IIAHBIPAK,
UeJIepiHiH CaHBIH ecenke any (KON KelreHAepMeH
KOLIIN KEeTKeHAEPIiH Ti3iMi), op OOJBICTAaH TYCKEH
CaJIBIKTAp/IbIH JKAJIIbl KOJEeMiH KepCeTe OTBIPHII,
OOGJIBICTHIK GackapMara Tanceipais [2, 43-m].
MasxkinicTepae ayKpIMIbl Macelenep KapajaaThiH
OoNgpl: OONBICTHIK COTTHIH MICHIIMiHE, IIapyaiap
0acKapyIIBUIAPBIHBIH ~— [ICMIiMiHE  [IaFeIM  alTy,
KeJCIMAEPl e3repTy, CaNBIKThl TOJIEMEreH Karaanaa
MYIIIKTEp/Ii caTy Typauibl, a3blK TYJIK HECHECIH airyra
oTiHIII Oepy Typaibl, Jaya3bIMIBl TYJIFaIapAbIH
KOFaMJIbIK Oackapybl koHe T.0. Ye3ik che3miH Te3
apaja LIeUIy/i KaKeT eTeTiH ICTepAl KapacThIpraH
HIYFBUT MOXKUIICTEPl JIe OTIN OTHIP/bI, COHBIH ILIIHJE
yyacke ayMarblHIarbl  KOFaMIBIK  JKYMBICTap.Ibl
yiBIMAacTeIpyFa OaitmanbicTsl. Mbicansl, 1909 Kbutsl
Kocranaii yesiHiH mapyanap OackapylIbUIapbIHbIH
ye3/IiK Che3iHiH MaKiTicTepinae 612 ic GOJBICTHIK COT

nremimise HIaFbIM aury, 54 mapya
GacKapylIbUIapbIHBIH nrenriMaepine LIaFbIM
Oinnipinren ictep KapaimraH. Ocbl IIaFBIMAAPIBI

KapacTbIpa OTBIPHIN MBIHA/Ial IISIIiM IIBIFapbUIFaH: 03
kymiage Kangsipeurradbl 220 ic (33%); GOIBICTHIK
COTHEH  Imapya  OaCTBIKTApBIHBIH  HIeIIiMAepi
e3reptinreH 106 ic (16%); memnriM e3repTuTin xkoHe iCTi
KalTa Kapayra xibepinreni 237 ic sruu (35,5 %); exi
JKaKTBIH ~KeJliciMre KeiayiMeH OelOIiT asKranraH
marsiMaap 30 ic [3, 2-4-mm.].

1911  xputel  blpreI3  ye3iHiH  1mapyanap
0acTBIKTApBIHBIH Ye3/iK Cbhe3iHiH 9 ke3ekTi xoHe 30
TOTEHIIe MaXiIici eTkeH. byn wmoximicrepae 144
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xarTamMa KaObUlgaHraH. XaTTama KayJbulapblHa
capanrTama jkacaili OTBIpcak, COHBIH imnume 40- TaH
acTaM xaTTama KayJblUIapbl OOJIBICTBIK JKOHE aybUIABIK,
CTapIIBIHIAPABIH KBI3METIHE apHAJFaH SFHHU OJapFa
TONICHETIH JKaJaKbl, OONBICTapHarbl ic OKYpri3ymi
yiBIMIacTIpyFa KapakaT Oeiy, Ka3aKTapra HecHe
Oepy sxone T.0 apmamraH. Conpaii-ak 19 xemicim
blpre3 yesiHze InaHpIpaK CaHbIH KakTa ecenteyre
oarpitTanran [4, 134-m.]. ConeiMen Oipre Ilamkap
xoHe KapaOyTakrarbl acThIK caTaThIH MarasuHICPIiH
KYPBUIBICHI TYPaJIbl MaceNeNnep KapacThIpbUIFaH.

apyanap OacTBIKTapbIHBIH YE3IiK CHE3iHIH
KY3BIPBIHAA TOMEHZETIEH Mocenenep KapalaThlH
Oonmer, Oompic  OacKapymsDIapel  MEH  yes3[
OackapyImbUIapsl ©3 yaKbITBIHIA Che3]l OTKi3yJepiHe
JKOHE iC KYpri3yai yHBIMAacTBIpylapbiHa OaKeuay
’kacay 00 TaObUIaIel. MBICANbI, AKMOIIA Iapyajap
OacTRIKTaphIHBIH ye3mik che3inme 1903 sxputer 15
HaypbI3Jarbl  OTBIPBICHIHIAA  MBIHaAal  (Qaxriiep
KeNTipingi, OonbIic OacKapylIbUIApBIHBIH Che3l KbLI
0OlBl OTKI3UITCH JKOK OFaH TOMEHCTI Karmainap
cebern OoabL:

a) AKMoua ye3iHiH ayMmarbl YJIaH - Failblp jkep/i
QJIBII JKATThI )KOHE OOJBICTAPBIH ye3] OpTaJIbIFbIHAH
aNpIc KAaTybl SFHH, KOIIIeNi eMip epeKIIeIiKTepiHe
0alJIaHBICTHI,

9) KbICTBIH KaTThI OOTybIHA OaIaHBICTHI KapIblH
KaJbIH Tycyl xabap xkibepyre MyMKIHIIKTiH O0TMAayHI;

0) 6obIc OGacKapyIIBLTAPBIHBIH ChE3iHe MAKBIPTY
MYJIIEM MYMKiH OOJIFaH )OK;

B) 0apJIbIK Iapya O0acTHIKTaphl 63 KbI3METTEPiHIH
aNFallIKbl  COTTEpIHAE  KBI3METTIK  MIHACTTEPIiH
aTKapyJa  KUBIHABIKTApAbIH  maiiga  OoiyblHa
OalnaHpICTBl JKOHE OOJBICTHIK Cbe3re KaThICyFa
yakbITTBl OonMaybl cebenm  Oongel.  JKorapblaarsl
JKarainapra OaifIaHBICTHI Axmona mapya
0acTBIKTApBIHBIH ye3[iK Che3l OONBICTBIK CBhe3Mi
Axmora KanacklHIa KoHCTaHTHHOBKA XKOpMEHKECIHIH
aIIBLTYbIHA OalIaHBICTHI SIFHHU 00JIBIC OaCKAPYIIBIIAPHI
MaJJapblH MEH MaJ OHIMICpiH OTKi3y VIIH >XoHE
Ka3bIHaFa CaJbIK TeJIey YIIIH KEeJETiH a3 Me3TLTiHIe
OTKi3y Kaxer memri. [4, 15-17-nm.].

[lapyamap OaCTBHIKTAPBIHBIH YE3MIK CbhE3iHIH
KbI3METiHIE OO0JbIC OacKapyubulapbl MEH aybLl
CTapIIBIHIAPBIHBIH ~ KbI3METI MEH  OJapiblH  iC
KYprizyiHe aca ken KeHin Oeminii. MpIcanbl, cbe3[
OTBIPBICTAPBIHBIH KYH TOpTIOiHE MbIHA/IAil Macesesnep
KOUBLUIIBI.

- iC XKYPri3yiH KoHE BEIOMOCTTAPIBIH OipBIHFal
(hopMachIH eHri3y;

- IIYFBUT XabapiiaMalap bl TOJBIK Ti3iMIeMECiH
xKacay;

- KaHJal KarJai/la aybll CTapoCTachl KOFaMIbIK
ictep OoifbIHIIIA KyoITiK Gepe anaisl;

- OOJBICTBIH  Jlaya3bIMJbl  TYJIFAJapblH  ic
KYprizyMeH TaHBICTBIPY SFHU 6obIC
OackapyubuIapbiH OOJIBICTBIK JKUBIH JKOHE CEJIOJBIK,
KWBIHJIA iCTepi XKYprizy TopTiOiMeH TaHBICTHIPY T.0.
[4, 21-22-nm.].

Ocbl Macenenepre Tanjay skacay Oi3re Oosblc
JKOHE aybul CTapIIBIHAAPBIH IIBIH MOHIHAE iC
JKYpri3yre YHpeTy IpOLECiHIH >XKYPreHiH, Lapyanap
GacThIKTapbIHA ecenl Oepy NMpHHIMITEPiH koHe Peceit

KBI3METIHJICT] IICHEYHIKTIH Oenrini Oip IaFabIChIH
KaJIBIITACTBIPY IbIH OoNFaHIbIFBIH KepceTes.
ConbiMeH Oipre Oo0JBIC OacKapyIIbLIAphI, XaTIIBLIAP,
aybul —CTapUIBIHAApHl IHapyajgap OacTHIKTapbIHBIH
ye3miK CBhe3iHe JKHi MIAKBIPBUIBII OTBHIPABIL, SFHH
OOJBICTHIK OHE ayBUIIBIK JKUBIH OTKI3y/e Olap YIIiH
Oy ynri 6omysl TricTi exi. MyHaH na Gacka OOJbIC
OackapylibulapblHa CaJIBIKTap/Abl JKUHAYIbl PETTey
MIHJIETTeP1 XKYKTeIN oThIpbl. MbIcaibl, 1915xbuts 5
xentokcanna Cemell OOJBICTHIK OacKapMaCHIHBIH
KaJIbl MOXUTICiHIE OCKeMeH ye3iHIH 3 ydacKeHiH
mapyaiap OacTHIFBIHBIH oHE TalbIHTBI OOJBICHIHBIH
6obIc 6acKapyIIBICEIHEIH iC XKYPTi3yiH Tekcepy ecedi
Kapangel. Tekcepy >kymbicTapbH kyprisreH Cemeit
OONBICHIHBIH KOHBIC ayJapy ici MeHrepymiciHiH
kemekmrici CaeHKO OOIbI, 0N Tekcepy OapbICHIHIA
OCHI ye3[IiH 3 y4JacKeciHiH mapya 0acKapyIIbICHIHBIH ic
KYPTi3yli YHBIMIACTHIPYBIH KaHAFaTTaHAPIBIK JIeTl
ecentTenl. TalbIHTEI OOJIBICBIHBIH 0oJIBIC
Oackapymibichl AskeH benribaeBka eckepTy Kacalibll
JKOHE €Ki all IiHAe «KOepPCEeTUINeH KEMIILTIKTepAi»
JKOK TanceIpbuiabl [5, 233-234-mm.]. Kemmimiktep
TOMEHJIET1 cumaTTa OOJIIbI; Kacca KiTabbl ©3 OpHBIHIA
OonMail WIBIKTHI, Kipic KiTaOblHIa 85 ic TipkenreH
Oipak oJapAblH OpPBIHIAIFAHBI JKOHIHAETI OaraHIa
Oenri KoWBIIIMaraH, TYPFBIHIAPAAH TYCKEH aybI3lIa
mIaFeIMIap — Ti3iMaeMe — KiTaOblHA — TipKeJIMEreH,
XaTTaManapbl JKOK, aybUINBIK JKUBIHHBIH 5 YKiMi
TIpKENreH aj OJNapAblH OpBIHAIFAaHBI KalbIHIA OeNTi
YKOK, TYPFBIHIAPIBIH Ti3iMi andaBuT OOHBIHIIA, IICHI
MEH JIiHM YCTaHbIMBbI OOWBIHINA XYiieleHOereH »oHe
T.0. [4, 230-235-mmn.]. 11l MoHIHIE OYIT ecKepTyiep
Myparar Ky)XaTTapbl KOpceTKeHAeH Oip FaHa 00JIbICKa

eMec, OapiblK OOJBICTAp MEH OOoNbICTapFa TOH
kemuririk  Oomabl. CoHmpikranma, J[ama reHepai-
ryOepHATOPNBIFBIHAA  OOJBICTBIK ~ OacKapMaHbIH

MOXKUTICTEpiH/IE IIapya O0acTHIKTAPBIHBIH «iC XKYPri3yai
IYPBIC YHBIMIACTHIPY YIIIH THICTI HYcKay Oepyi»
Kaxet O0omapl. COHBIMEH Oipre OOJBICTHIK OKIMIIIIIK
mapya OacTBIKTapbl ©3 KbI3METTEpiH Kem arjaaiina
«THUICTI Jopexene» OpBIHAAMAWABl Jem KepceTTi [5,
235-m.].

Illapya  0acTBIKTApBIHBIH  YE3IiK  CHE3iHIH
KapayblHa OOJIBICTBIK CBE3IEp/iH YKiMi OOHbIHIIA
JKMHAJIFaH a3bIK —TYJIK KallMTaJIbl Kapaiabl. MbIcalsbl,
Kocranaii yesinix Jlambap OOJIBICBIHBIH a3bIK TYJIK
kanuransl -1609 pyons, bectebe GonbichiHbIH -1081
pyons 87 TuwiH, AMaHKaparail OONBICHI-2222 pyOib
Kypassi [6, 9-m.].

[lapya GacTBIKTapBIHBIH Ye3/iK ChE3iHIH KbI3METI
KYHJEJIKT] )KYMBICTap/laH ©3re eTriH IIBIKNai KaJFaH
KBULAAPHI TYPFBIHJIApFa KOMEK KOpCEeTy MakKcaThIHIa
KOFaMJIBIK JKYMbBICTAp/Ibl YHBIMIACTBIPY JKOHE a3bIK —
TYJiK KOMIIAHMSUTAPBIHBIH KBI3METIH KYpPTi3yiMeH,
SFHU, KOWMalap caiy, TYKbIM, aCThIK JaibIHIay HKOHE
T.0. Mpsicansl, 1909 xputet Kocranaii yesiniy 248
MTOCEJKECIHEe YHBIMIACTHIPBUIBL. TypreiHAap
IUIOTHHA TYPFBI3YMEH, CYJbl XXHHAWTBIH OpJiap, araril
KOHE  Tac  KYJBIKTap,KbIpa,e3eHAEpIiH  YCTiHE
Keltipiiep,0ereTTep xoHe cy OacaThlH xKepJepre YHiH/I1
TYpPFBI3Y T.0. Bapibik ockl sxymbicTapra 23108 ordacs
KYMBULABIpBUTEI, 1603 629 pyOnbaiH KYMBICBIH
aTkapasl [6,112-m].
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VYe3mik cbesmep Oip Me3rime asblK -TYIIK,
TYKBIMABIK ~ KOMMamap cally  MOocelelnepiH e
KapacTBIPABI.

ConpmMeHn Oipre, Toprail OONBICHIHBIH OCKEpH
ryOepHATOPBIHBIH TATICEIPMACcBIMEH CHE3J MYIIenepi
TYPFBIHIAPIABIH KAXKETi VINH a3bIK -TYJTK JKOHE
TYKBIMABIK Ommail caTeill anmel. Meicansl, bIprei3
ye3iHiH Iapya OacTBHIKTApBIHBIH Ye3/iK Che3l acThIK
melknarad 191 1keuisl  OaraHbl ycTam TYpy YIOiH
cailmaynbuUIapIblH OOJIBICTBIK CHE3IHIH IICIHIIMiMEH
6300 myr Oupaii »xeHe 750 myT aprma caThll axyabl
yitrapabl. ACTHIKTHIH Oip Oediri [lankapra (1800 myT
Ompmaii), Oip Oemiri Kapabyrakka (900 myr Owmmaii)
JKOHEINTLNII, KaJFaH Onmail KojMa- KOJI akKiiara caTy
yuin blprena cakranras [6, 135-1.].

Mapya OacteikTapsl >kbul caifbiH  [lapyamap
OacTeIKTapsl Typaisl Yakeitmia Epexenin 59 6a0piHa
coifkec yesmik cwe3re ecem Oepim oTeIpapl. Ecemntig
’k00ackl TOMEHJICTICH OOJIIBI:

L. XKamnsr Mamimet

(Ka3ak KoHE OpbIC OONBICTAPBIHBIH —aTaybl,
GonpicTap OOMBIHINIA ayBIIAAPABIH CaHBL, OpPBIC
OOJIBICTApBIHIAFBl KOHBICTAD MEH XyTOpJjiap CaHbl,
OonpICTapIarbl IIAHBIPAK CaHBI, OTOACBUIBIK Ti3iM
OOMBIHIIA 9ife]T MEH ep aJaMIap.IbIH CaHBI XKOHE T.0.)

II. BoeIcTHIK OacKapMaHBIH KEKe KYpaMBbl

(bomic OacKapyIIbLIapBIHBIH OJapIbIH
XaTIOIBUTAPBIHBIH  Ti3iMi, ayBUI CTapIIBIHOAPBIHBIH,
Ka3aKTapIarbl XaJblK COTTApBIHBIH Ti3iMi, OOJBIC
CTapIIBIHAAPBIHEIH, OOJBICTHIK CYABSIAPABIH Ti3iMi
JKOHE OJIap/bIH KEHCECIHE KETKEH IIBIFBIHBI, KOFAMIBIK
KO¥iMa KapaybUIIbIIAPBIHBIH Ti3iMi T.0.)

[I. KemmemninepaeH TYCETIH CaJbIK KeJeMi.
(OosbicTap OOMBIHINA CATIBIK BEIOMOCI.

IV. Opsic TypFbIHIapbIHAaH TYCKEH CaJbIK
KOJIeEMI.
V. Mekren ici.(OOMBICTHIK JKOHE ayBUIIBIK

MEKTENTep CaHbl, cayaT ally MEKTENTEepiHIH CaHbI,
OKYIIIBI Oaanap MeH KbI3Iap.IbIH CaHHI T.0. )

VI. Canurapmelk skarmaiiel. (iHIeT, Mmapya
OacTBIFBIHBIH ~ amaTka OaifylaHeICTBI  KaObLIaraH
mapanapsl. )

VII. ©pr cenaipy ici. (OpTTiH caHbl XoHE OFaH
KETKEeH Kap Kbl 11apya OacTBIFBIHBIH ©PT COHIIPY iCiH
JAMBITYyFa JKOHE OpTTI OoyjblpMayFa KaObULAaraH
mapasnapsbl.)

VIII. XansIK coTTapsl koHE OOIBICTHIK COTTap.

IX. BomeicTapaarsl TeKcepicTEepIiH CaHBI JKOHE
GoutbICTapFa NIBIKKAH JKOJICATIAP/IbIH CAHBI.

X. VYwuyackene xKaHmai kacim Typiepi 6ap ( Man
MIapyallbUIBIFBI  MEH eriH  eryaeH Oacka, apa
IIapyallbUIBIFbl, OPMaH [IapyambuIbIFe, Oay - Oakiia,
KoJieHep T.0.)

Xl.  CoT-oKIMIILTIK KbI3MET.

XIl. Konsic aymapy ici. (>xkaHazaH
YHBIMIACTBIPBIIFAH  MOCENKENEP/iH CaHbl, €CelTi
KBULIAFbl KAHIIA aybUIIBIK KOFaM YHBIMIaCThIPbLIIBL,
€CeNTi JKbUIJAaFbl KOHBIC ayAapylIbUIapJblH CaHbl,
OpHaJacIaraH >KYPriHLIJIEPAIH CaHbl, OpHAJIACKAH
KOHBICAYAapyIIbLIApIbIH caHbl T.0.) [7, 3-6-nm].

[apyanap OacTHIKTapbIHBIH YE3liK Cbhe3iHIH
JKOHE 6ip aTKapraH KbI3METTEpPiHIH 6ipi
OTBIPBIKIIBUIBIKKA KOIIKICI KEeJIETIH Ka3aKTapFa KOHBIC

ayJapylsuiap YUIH OeNruleHreH HOpMaMeH Xep
yaecin 0epy KyKbIFbl 00i11bl. OChl Ke3/ie eTiHIIiTiKKe
XKapaMmzbl €H KYHapjbl KeplepiHEH albIPhUIBIT KAy
KayIiH Ce31HreH Ka3aK CHIITi >Kargaiga OTBIPBHIKIIBI
eMip canTblHa Oip JKojla KemIyre KeMeK cyparl,
OKIMIIIJIIK OpPBIHAAPBIHA aphI3 )kKa3a OacTaibl.

Kaszak mapyamapsiH kepre OpHaJacTeIpy ici
ocipece 1909-1910 >xpuTgapsl KeH KeJeMAE >KYpPIi.
Oran Heriz Oomran 1909 xputkl 9 MayckiMaa
Munuctpnep Kenecinin Axmona, Cewmeitr, Toprait
xoHe Opai obusicTapbiHaa XKepre opHaacTeIpy XKoHE

KOHBICTaHJBIPY MEKeMellepiHe OepreH  HyCKaybl
0O0JIaTBIH €.

CoHbIMEH Oipre ockepu  ryOepHaTOpFa
Ka3aKTapAbl JKepre OpPHAIACTBIPY JKYMBICHIH OpBIC

mrapyaisapslH  KOHBICTAaHABIPYMEH KaTap O KYpri3yzi
yeoiHgst [4, 81-1.].

Anramkpira Akmona o6mpics!, Kekmeray yesiHig
OTBHIPBIKIIBUIBIKKA KOIIYTEe TIIEK OLIIipreH Ka3aKTaphl
KOHBIC ayAapylibuiapMeH Oip JCHreiae »aH OachiHa
15 necsituHa *xep yieciH anyra eTiHin oepeni. OcbiFral
opaif Kexkmeray ye3iHiH Ka3aKTapbIHBIH
nalijananyblHa  KOHBIC  ayJnapylibuiapMeH — Oip
JeHreiie kan OackiHa 15 necsTHHAAAH xep Oepiii.
XKepre opranactsipy xoHe Erinmrinik bac backapmacsr
Imki Ictep MuHHCTpIiTIMEH Kemice  OTBIPHII
KazakTapipl Jkepre opHajacTelpynsl  Kekmeray
ye3iHe CeHTI3UIreH TopTinmeHeH Oacka oOipIcTapiaa
Tapatyasl ycbiHansl. OceiFaH OaiimaHeicTel Toprait
ryoepHaropsl 1909 xputel 1 xenTokcaHma mapyanap
Oackapyuibuiapbiibl — KocraHait  yes3mik  chesiHe
KazakTapra KOHBIC ayJapylibliap VIIiH OeKiTiireH
HOpPMaMEH JKep YJieCiH Oepy TopTibi Typasibl HycKay
XaTbIH JKOJIAaNBL.

VYe3mik cbe3m OChl KaylblFa COWKeC Miapyanap
0acCTBIKTApBIH Ka3aKTapIbl XKep YIIeCiH aayIblH TpTioi
MEH MOHIH KeHIpeK TYCIHAIpyre YHICY TacTayra
wakbipasl [4, 50-1.].

Conrpimen Oipre Toprail oOIBICTBIK OacKapMachl
1910 JKBLJIBI MayCbIMHBIH 11-ne mapya
OacTeIKTapbIHBIH ~bIpFeI3  ye3mik cbhesi  xkibepreH
KaTbIHAC KarasJblH  HerisiHje Ka3aKTap/blH
OTIHIIITEPIH KOJNJAy TOPTIOI Typajbl MaceleHi
Kapasibl.

OO0bIcThIK OackapMa Ja OChl MOceleHl Kapar
TeMeHeriiei memimre keneni: «/Janansik Epexxeniy
11,120,122,127,128  OGanTtapblHa  ColiKeC  KBICKBI
KBICTayJap CHUSAKTHI JKas3Fbl jkaimaymapna Oenrimi 6ip
OOJIBICTBIH HEMece aybUIABIK KOFAaMHBIH HeNiriHge
00JTYBI MYMKIH, XKailayFa apHAIFaH XKepJepi airy coi
Kep THeciIl KaybIMHBIH KeliciMiMEH jkacaly Kepek.
Kanpaii xarmaiija MyHZIAW skepiepIi aimy akbIPFBI
JKaFaiaa JKy3ere achIpblly THIC. A, Ka3aKTapblH
OTIHIIITEPi OJapFa >KaKbIH YKIMET CaHAJaThIH Iapya
0acTBIKTapbIHA JKOJJIAHYBI KaXeT JEeTiHI.

[Mapyamap OacTHIKTapBIHBIH Ye3MiK CbHe3iHIH
OTBIPBICH aiibiHa Oip peT eTeTiH OONABI, COHAH -aK
icTepai IIYFBIT IIemly KakeT OOJFaH JKarjaija
KE3EKTeH ThIC Che3Ziep e OTil OTbIpaasl. Toprait
razeridin 1903 keurrer Nel  cambrHma  Toprait
OOJIBICBIHBIH mapya 0aCTBIKTAPBIHBIH ye3ik
CbE3ZIEpPiHIH  MOXKUICTepiHIH  yaKbIT  KecTteci
xapusutaaael. Kecrene eTeTiH MOXITICTIH aibl, KYHI,
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y4acKeHIH peTTiK CaHbI JKOHE miapya
0OacKapyIIBICBIHBIH aThl - JXOHI op ye3a OOWBIHIIA
Kepcetimi. VYe3mik che3gep Akrtebe, KocraHai,
blprez, Toprait ye3mepi OoifprHma 1903  >KBIIBI
KaHTapablH 28- i, akmaHHBIH 21- i, HaypeBROeH 21-
i,coyipaig 22- i, MaMBIpABIH 22-i, MaycHIMHBIH 20- 1,
nrinaeHiy 23- i, TaMeBOBIH 21- 1, KBIpKYHekTiH 23-i,
Ka3aHHBIH 23- i,KapamaHbly 25-, ®KeITOKCaHHBIH 18-
HE xocmapiaHsl [8, 4-0.].

CoHBIMEH, OOJBICTHIK OacKkapMa JKbUI CaHbIH
mapya OacCTHIKTApbIHBIH Ye3/iK Che3iHe TeKcepy
JKYPTi3ill OTBIPABI, MICHIIM IIBIFAPJBI KHE O31EpiHiH
YCBIHBICTapbIH kacanel. Illapyamap 0acThIKTapbI
OapibIK JKOFapbl HMHCTAHIMSIAPIAH KOJAAYy TaybIl
OTBIPIIBI JKOHE ©3 MACENeNiepiH IMISIIye OJap/IblH

Ommiktepi com aymakra okyperiH. Illapyamap
0acTBIKTapBIHBIH ~ YE3MiK  Che3iHae OJIapIBIH
KapaMarblHAAFBl  ayMaKTBl — Oackapy  Mocenernepi
Kapangpl: a) OOJIbIC, aybuLAap apachIHIAFbl Kep

KATBIHACTAPBIH PETTEY; ) JKaHa KOHBIC ayAapy
ydackeJepin YHBIMIIACTHIPY; 0) mapya
0acCTBIKTAPBIHBIH €CENTEPiH KaObUIAay; B) OOJIBIC JKOHE
aybUI CTapIIBIHAAPBIHBIH iC KYPTi3yiH YHBIMIACTEIPY;
I) TeKcepy  KOPBITBIHIBUIAPHI  THIHAAJABL,  J1)
[rapyagapMeH Ka3aKTap/blH [IaFbIMIapbl Kapajibl.
1IeH MoHIHAE, Tapyanap 0acTBHIKTAPBIHBIH KBI3METIH
0aKBUTAUTHIH MaHBI3/IbI OPTaH OOJBIN TaOBLUIIEL.
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An integral part of a democratic state governed by the rule of law is effective and independent financial
control exercised on behalf of and in the interests of society. The centralized accumulation of funds in the state
budget and their distribution to finance public expenditures give rise to the need for an effective system of control
over the safety of budget funds and the proper procedure for their use. State audit is developing dynamically, its
subject is expanding by including new areas of activity. The article examines the legal basis of state audit - the
International Organization of Supreme Audit Institutions. Continuity and development in accordance with modern

tasks is shown.
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The supreme bodies audited and are designed to
promote good governance. They play a key role in im-
proving the efficiency of the public sector, yavl yayas
basics of their national democracies. In the 21st cen-
tury, the processes of globalization, the development of
society and information technologies are accelerating
and becoming more complex. At the same time, amid
the pandemic of the new coronavirus infection COVID
-19, Supreme Audit Institutions are faced with new
global and national problems and challenges to im-
prove public administration.

In the context of rapid changes, the emergence of
new threats to the financial stability of states and the
well-being of citizens, an objective regularity is the in-
crease in the roles of Supreme Audit Institutions and
the acquisition of qualitatively new functions by them,
which means an increase in the expectations of them to
work on the part of citizens - the main beneficiaries of
audit bodies.

The International Organization of Supreme Audit
Institutions (INTOSAI, eng INTOSAI ), being an inter-
national community consolidating a single expert opin-
ion, the Supreme Audit Institutions of different coun-
tries, when building a paradigm for their further devel-
opment, adheres to an evolutionary rather than a
revolutionary approach. A la INTOSAI characterized
by the gradual development, during which it is possible
to trace the succession. This thesis is confirmed by the
fact that the provisions of the final documents of sub-
sequent INTOSAI Congresses are based on the provi-
sions of those agreements and declarations that were
adopted earlier. So, in a strategically th Plan ie
INTOSAI for 2005-2010 of dy it says that the
INTOSALI, outlining the course for the future, basing it
on past successes. The Abu Dhabi Declaration also in-
dicates that the foundation of the XXII Congress is the
past initiatives and achievements of INTOSAI.

INTOSAI declarations are international docu-
ments, in particular, for the Russian Federation they
have the status of an international principle. It is worth
noting the special legal status of individual INTOSAI
declarations - Lima and Mexican. In a 2011 resolution,

the 66th UN General Assembly instructed UN member
states to apply the principles set out therein in accord-
ance with their national institutional structure. D This
position was subsequently reiterated in the Resolution
of the 69th General Assembly ex GS H in 2014 [1]. In
view of what these declarations acquired the status of
acts of international law, UN documents. In this regard,
the implementation of the key principles of governmen-
tal audit in Russia has acquired a clear legal basis. By
virtue of the priority of acts of international law en-
shrined in Article 15 of the Constitution of the Russian
Federation, the principles of these declarations were to
become part of the national legal system. It was the
adoption of the Resolution of the UN General Assem-
bly in 2011 that served as an impetus for the develop-
ment of a new version of the law on the Accounts
Chamber of the Russian Federation, in the explanatory
note to the draft of which it is said that it provides for
the implementation by the Accounts Chamber of state
audit in accordance with international legal principles
of independent audit, set out in the INTOSAI declara-
tions [2]. Therefore, Article 3 of the adopted Federal
Law stipulates that these international principles are
part of the legal basis for the activities of the Supreme
Audit Institutions of the Russian Federation.

Analysis document s INTOSAI Congress reveals
new functions and roles of the SAI, the dynamics of the
significance of the elements of continuity between the
last adopted in the framework of INTOSAI Moscow
Declaration in 2019 and prior acts.

At the XVII Congress of INTOSAI in 2001, the
Seoul Accords were adopted [ 3 ]. The clause of the
Agreements substantiating the continuity of the views
of the members of the audit community is the words in
the preface that the main task of our time is to success-
fully adapt to new conditions, and that these Agree-
ments demonstrate the readiness of INTOSAI members
for future challenges. This clause corresponds to the
central provision of the Moscow Declaration that Su-
preme Audit Institutions must respond to emerging na-
tional and global challenges.
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One of the themes of the Congress was devoted to
the issue of the role of Supreme Audit Institutions in
the implementation of administrative and government
reforms, based on the results of the discussion, the par-
ticipants concluded that Supreme Audit Institutions
should strive to make their positive contribution in this
area by performing certain functions. The choice of a
specific function depends on the powers of the Supreme
Audit Institutions, its institutional capacity and, in fact,
on the nature of the reform itself. So, in this area BOA
can function uu ay Ditor, consultant, researcher and de-
veloper, and can also serve as a model of good govern-
ance. It is important to note that, according to the Seoul
agreements, regardless of the function performed in the
reforms necessary to ensure the proper independence of
the Supreme Audit Institution and to take special care
to Supreme Audit Institution have not been directly in-
volved in public policy-making process, which is the
prerogative of the legislative and the executive branch.
The third provision of the Moscow Declaration en-
shrines a similar idea: by providing audit recommenda-
tions, Supreme Audit Institutions can exercise an advi-
sory function without jeopardizing independence; Su-
preme Audit Institutions must protect independence by
avoiding involvement in decision-making, program de-
velopment and policy development.

In its role as auditor ( auditor role ), BOA can be
audited at the end of the planning phase and the imple-
mentation of reforms. The Agreements note that by
conducting an audit at the stage of reform planning, the
Supreme Audit Institutions can present their findings as
the reform moves towards its integration into the cur-
rent government activities, thereby allowing timely ad-
justments to the reform implementation process. The
role of the consultant ( adviser role ) involves research,
consultation, presentation of preliminary reports, may
also include work on committees with government
agencies. The presentation by Supreme Audit Institu-
tions of their professional opinion in the early stages of
reform implementation can be used in shaping the re-
form program.

Taking over the function of research and develop-
ment ( researcher and developer role ), Supreme Audit
Institution may be reports on best practice, some "man-
ual» ( guide ) to inform the relevant branches of gov-
ernment, to carry out assessment studies to help deter-
mine which measures are effective and which - no. This
feature is attributable to the sixth position of the Mos-
cow Declaration: BOA can support experimental, ie ap-
proach s of search in innovative ways to achieve results
; about EFINITIONS of "what works" and "what does
not work" in the state first policy, giving to understand
how effective the measures of the government.

In addition, SAls can function as a model of good
governance by introducing best governance practices in
financial management, strategic planning, and
knowledge sharing. At the XVII Congress, it was
agreed that SAls should practice what they proclaim:
some SAls indicated that they follow the principle of
leading by example and proactively apply the practices
and recommendations that they present to other organ-
izations.

In 2007, the XIX INTOSAI Congress took place,
the resulting act of which was the Mexican Agreements
[ 4]. During the Congress, the decisive role of SAls in
the field of key national indicators was confirmed - a
system of indicators that allow assessing the level of
socio-economic development of the state in accordance
with national values and strategic goals. In this area,
SAls can perform the following functions.

SAls can justify the importance of developing and
using such indicators and a system for assessing the
state's progress in a particular area. In this case, there is
a risk of participating in the development of policy and
thereby going beyond the mandate of the Supreme Au-
dit Institutions, however, Congress participants noted
that the Supreme Audit Institutions should point out to
policymakers about the benefits and risks of using the
KNI, leaving them the right to make a decision. on the
feasibility of developing such a system. For example,
KNI can serve as a basis for assessing government pro-
grams, strategic planning, and public awareness. Since
SAls should not be directly involved in the selection of
the KNI, they can limit themselves to expert advice at
the design stage without being involved in the actual
selection of indicators. Another function of the SAI can
be to coordinate the process of developing key national
ones, to ensure its balance and opportunities for citizen
participation, and to assess the availability of infor-
mation on indicators to society. In addition, the Su-
preme Audit Institutions are empowered to audit the re-
liability and quality of information on indicators, to de-
termine the relevance of this information. In essence,
this function is an assessment of the reliability of the
data obtained using the indicators. By doing so, the Su-
preme Audit Institutions can provide reasonable assur-
ance to the governing bodies that this information can
serve as the basis for their decisions. The Agreements
also highlight the function of assessing SAIs based on
indicators of national progress in certain areas and pre-
paring the corresponding reports. However, some SAIs
have expressed concern that such a function carries
risks of overstepping and that SAls should only sum-
marize indicators, providing an overview of govern-
ment performance, but making judgments about the
country's situation and progress. leave in the compe-
tence of those who make political and managerial deci-
sions.

The Moscow Declaration also emphasizes the im-
portance of indicators: Supreme Audit Institutions need
to pay special attention to the stage of development of
state programs, at which a link is formed between them
and indicators of final results, as well as to the actions
of authorities and their consistency with key indicators.

It is worth adding that the second theme of the
XIX Congress was the audit of public debt, which, ac-
cording to the Mexican agreements, should be active -
forward-looking and proactive. Within the framework
of this audit, the reports of the Supreme Audit Institu-
tions on the medium and long-term consequences and
risks of public debt management, on the rationale for
financing costs through borrowing are valuable.

The XX INTOSAI Congress 2010 was marked by
the adoption of the Johannesburg Agreements [ 5 ],
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which speak of expanding the range of functions of Su-
preme Audit Institutions and, accordingly, their value
and benefits. Environmental audit and audit of sustain-
able development were identified as the central theme
of the XX Congress. The most important function of
the Supreme Audit Institutions is to audit the commit-
ments made by governments under multilateral envi-
ronmental agreements. The Congress was the necessity
of a large-scale holding joint inspections of the question
s environmental protection and sustainable develop-
ment at the global and regional basis as an effective tool
for identifying cross-border issues. There are also many
national environmental programs, the legitimacy of the
use of funds for which the Supreme Audit Institutions
must ensure, in accordance with the principles of ecol-
ogy and sustainable development.

The Beijing Declaration [ 6 ], adopted in 2013 at
the end of the XXI INTOSAI Congress, proclaims the
global importance of Supreme Audit Institutions, rein-
forcing their desire to contribute to the implementation
of the provisions of the UN Millennium Declaration.
The document declares the important role of the Su-
preme Audit Institutions in the fight against corruption
and the prevention of fraud, consolidates the focus of
SAI efforts on improving the quality of life of people,
promoting the provision of equal opportunities for all
citizens, including vulnerable groups of the population.
The Moscow Declaration develops the principle of in-
clusiveness in socially significant areas, in accordance
with the UN 2030 Agenda.

Let's consider the provisions of the declaration
from the standpoint of comparative analysis. According
to the Beijing Declaration, independent audits enable
Supreme Audit Institutions to ensure the long-term sus-
tainability of a country's financial policies, in particular
by focusing on systemic issues. The seventh paragraph
of the Moscow Declaration develops these provisions:
Supreme Audit Institutions should identify systemic
risks of failure to achieve national goals and manage
systemic risks in the field of public administration. The
Beijing Declaration speaks of the increasing complex-
ity of public administration, which is why the national
audit must innovate to solve problems. The Moscow
Declaration also proclaims the search for innovative
ways to achieve goals.

Finally, the XXII INTOSAI Congress in 2016
ended with the adoption of the Abu Dhabi Declaration
[ 7 ], built mainly on the topic of auditing the imple-
mentation of the Sustainable Development Goals,
which underlie the UN 2030 Agenda. The Congress ex-
pressed the importance of auditing the achievement of
the Sustainable Development Goals, and also defined
INTOSAI's aspiration to become an ‘“authoritative

voice” in solving problems related to the planning and
implementation of the SDGs. The development line re-
lated to the Sustainable Development Goals found its
continuation in the Moscow Declaration: the members
of the XXIII Congress confirmed the intention, set out
in the Abu Dhabi Declaration, to contribute within the
framework of the UN Agenda. One of the three direc-
tions for the development of the community by the Su-
preme Audit Institutions at the 2019 Congress was the
provision of independent control over the achievement
of the Sustainable Development Goals.

Thus, a chronological consideration of the main
provisions of the final documents of INTOSAI Con-
gresses allows us to make sure of the continuity of the
key directions of development of the Supreme Audit
Institutions laid down in them, the inviolability of the
fundamental values of the community of external audi-
tors, but at the same time the dynamism and flexibility
of the institution of state audit itself.
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AHHOTAN NS

B MoTHBaLMOHHO# cepe moIpocTKa MPOUCXOAIT 3HAYMMbIe peoOpa3oBaHusl. B conepkani MOTHBOB Ha
HepBbeI IJIaH BBICTYIIAIOT MOTHUBBI, KOTOPBIC CBA3AHBI C (I)OpMI/Ip}f}OH.II/IMCH MHUPOBO33PpCHHUEM U C IJIaHAMU Ha
6yz(y1_uee. OHH CTaHOBATCS TJIaBEHCTBYIOIIIMMH B UCPAPXHUU MOTHUBOB. B cratpe paccMaTpruBarOTCA 0COOEHHOCTH
MOTHBAIIOHHOH C(epHI MOIPOCTKOB; B3aNMOCBS3b (P PEKTUBHOCTH YICOHOH NeATEIFHOCTH OIPOCTKA U U3Me-
HEHHH B HCPAPXUU BCAYIIUX MOTHUBOB, a TAKKC BbICKA3bIBAIOTCA PCKOMCHAANH 10 ONTUMH3AIUN yqeGHoro Ipo-
aecca ¢ yuetom 0coOeHHOCTEN Be;[yl_ueﬁ ACATCIbHOCTH, aKTyaJIbHbIX MOTHBOB U COLMAJIbHBIX Tpe6OBaHHI>'I K y4e-
HUKY CpEIHEH LIKOJIBIL.

Abstract

Significant transformations are taking place in the motivational sphere of a teenager. In the content of the
motives, the motives that are associated with the emerging worldview and with plans for the future come to the
fore. They become dominant in the hierarchy of motives The article examines the peculiarities of the motivational
sphere of adolescents; the relationship between the effectiveness of the educational activity of a teenager and
changes in the hierarchy of leading motives, and also makes recommendations for optimizing the educational
process, taking into account the characteristics of the leading activity, current motives and social requirements for

a secondary school student.

KiroueBble cioBa: MOTHUBaN A, Be,IlYH.II/Iﬁ MOTHB, HEpapXuss MOTHUBOB B HNOAPOCTKOBOM BO3pacCTe,
HalpaBJICHHOCTb MOTHUBOB, CTPYKTYpPa MOTHBAILIUH, HOZ[pOCTKOBLIﬁ BO3pacT, JTUMYHOCTHOC pa3BUTHUC, HICHHOCTH.

Keywords: motivation, leading motive, hierarchy of motives in adolescence, the direction of motives, the
structure of motivation, teenage age, personal development, values.

Modern psychologists and teachers are united in
the fact that the quality of performance of a particular
activity and its result depend, first of all, on the motiva-
tion and needs of the individual, its motivation; it is mo-
tivation that causes purposeful activity, which deter-
mines the choice of means and methods, as well as
ways to achieve the goal. Thus, motivation is the
"launching mechanism”(l. Zimnaya) of all human ac-
tivity: whether it is work, communication or under-
standing.

Students without motivation to learn simply do not
exist. Any cognitive activity of students, along with op-
erational components (knowledge, skills), includes mo-
tivational components (motive, interest, attitude). Mo-
tivation is a source of activity and orientation of the in-
dividual to the objects and phenomena of reality, as a
result of which there is activity. External motives that
lie outside of educational activities can be both positive

and negative. Positive motives are due to a sense of
duty to their loved ones, ideas about learning as a way
of mastering the great values of culture, getting an ed-
ucation. Negative motives are caused by a threat, pun-
ishment, reprimand, accusation, or bad evaluation.
The well-known fact of the decline in student per-
formance during the transition from primary to second-
ary school is still a zone of increased attention of teach-
ers, psychologists, and parents. The reasons are consid-
ered as the peculiarities of age, and the shortcomings of
the organization of the educational process. Teachers
and methodologists develop and implement new meth-
ods of conducting lessons, call for the use of various
pedagogical technologies, including: problem-based
learning, the use of group methods of work in the class-
room, differentiation of learning, and others.
Objectively, the situation of falling interest in ed-
ucational activities is caused by a change in the leading
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activity of the child in early adolescence. On the thresh-
old of a crisis, educational activity loses its leading
character. Its place is occupied by communicative ac-
tivity. Communication and all the socialization pro-
cesses associated with it come to the fore in the daily
life of a teenager. In other words, correspondence in so-
cial networks will be preferable for a child of a given
age to reading a given work or solving problems. In this
situation, we are talking about a decrease in learning
motivation and a change in the hierarchy of motives

The disclosure of the issue of the development of
the motivational sphere of adolescents should begin
with the reproduction of the dynamics of the develop-
ment of the motivational sphere of the child at the early
stages and highlight growth that is the beginning of car-
dinal changes in the motivation of the teenager. When
analyzing the motivation of a teenager, it is necessary
to take into account: biological changes (puberty), psy-
chological changes (complications in the forms of
thinking, the development of self-consciousness, the
expansion of the sphere of volitional activity), the so-
cial context of a teenager's life. The main attention
should be paid to the changes concerning the organiza-
tion of the system of motives, as well as the conse-
quences of their greater awareness by adolescents. In
adolescence, a hierarchical system of motives is cre-
ated.

Active mental development of a teenager causes
significant changes in the motivational sphere of his
personality. First of all, this is noticeable in the for-
mation of a new internal position, the emergence of
special needs, in particular, trying to overcome the lim-
its of school in their self-realization and join the life and
activities of adults. Based on these needs, the teenager
begins to focus on goals that he sees outside of his pre-
sent. All the experiences, interests, and aspirations of a
teenager are focused only on the problems of school
life, which indicates a certain violation (delay) of per-
sonal development, unwillingness to move to a new age
stage.

The new inner position of the teenager is also man-
ifested in the emergence of the need to meet not only
the requirements of those around him (typical for
younger students), but also their own requirements and
self-esteem. Communication of a teenager with peers,
comparison of themselves with others, interest in their
own personality, their abilities, capabilities, their as-
sessment determine the importance of the need to find
and take their place in the society of peers, to assert
themselves. To satisfy this desire, teenagers try to get
into emergency situations, create extreme conditions
for self-manifestation, often committing ill-considered
actions. The thoughtlessness of their actions is often
due to the instability of motivation. It is an age-specific
feature of adolescents, so at this age, such actions are
often observed.

The intensive development of the consciousness
of adolescents, which manifests itself in the formation
of personal reflection, self-esteem, criticality, the emer-
gence of the need for new information, especially so-
cio-psychological, often give rise to doubts about the
acquired experience, adult behavior, as well as a prob-
lematic worldview situation that requires a revision of

values, solving worldview problems. However, due to
the limited scope of knowledge, abilities, they can not
solve them. In such a situation, the advice, help, and
participation of adults are especially valuable, espe-
cially the teacher, whose attention should be directed to
the formation of the teenager's worldview as the basis
of his beliefs - conscious needs that encourage him to
act according to value orientations, according to A. N.
Leontiev.

In the formation of educational motivation, of
course, interest is particularly important. A teenager's
interest in the surrounding world and a particular aca-
demic subject is a necessary prerequisite for learning.
If there is a stable interest, the process of developing
cognitive (cognitive) functions and vital skills is greatly
facilitated.

Thus, it is relevant to work with adolescent chil-
dren to determine the direction of motives. Two trends
can be distinguished: the motive for achieving success
and the motive for avoiding failure. Students who are
motivated to achieve success usually set themselves
some positive goal, actively participate in its imple-
mentation, and choose the means aimed at achieving
this goal. Teenagers who are motivated to avoid failure
behave differently. Their thoughts and actions are sub-
ject to the tendency of withdrawal, detachment from the
situation, avoiding any activity. At the same time, the
student is not sure of himself, he is afraid of criticism.
With a job in which failure is possible, he has only neg-
ative emotions associated with it. The motive for avoid-
ing failure is associated with self-doubt, low self-es-
teem, and disbelief in the possibility of success. Any
difficulties cause negative emaotions.

Another important factor is the overall level of
motivation. The optimal level of motivation is often
crucial for the organization of the activity, its beginning
or success. This indicator depends on many factors. Ac-
tivity is motivated not by one, but by several motives.
The more motives determine the activity, the higher the
overall level of motivation. For example, when an ac-
tivity is motivated by five motives, the overall level of
motivation is usually higher than in the case when a
person's activity is determined by only two motives.
Much depends on the motivating power of each motive.
Sometimes the power of a single motive prevails over
the influence of several motives. In most cases, how-
ever, the more motivations are actualized, the stronger
the motivation. If you manage to use additional mo-
tives, then the overall level of motivation increases.

The structure of the motivation of an early child is
characterized by the absence of a stable hierarchy of
motives. The system of motives available to the child is
a series of motives that follow each other in a relatively
random order. Vital needs and whims are often not yet
differentiated by the child and sometimes acquire
equally high significance for him. Motives change over
time, not yet subject to a single conscious-volitional
control.

The need for informal, unregulated communica-
tion with parents in adolescents is revealed no less than
in communication with peers. The unwillingness, un-
willingness, inability of parents to understand and ac-
cept the ever-growing desire of children for adulthood,
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independence, is the reason for the dissatisfaction of ad-
olescents with communication with their parents. This
is primarily due to the desire of adolescents to com-
municate with peers who are more responsive to the
needs and needs of young people. Thus, there is a ten-
dency to search for close friendships based on deep
emotional attachment and common interests. Two mo-
tives predominate in the definitions of friendship:

- the demand for mutual assistance and loyalty;

- the expectation of sympathetic understanding on
the part of a friend.

Dissatisfaction in communication can lead to the
formation of a number of negative tendencies in the be-
havior of adolescents, up to the development of delin-
guent (deviant, illegal) behavior.

The formation of oneself as a strong, strong-willed
personality, able to cope with both internal psycholog-
ical obstacles and external ones, to a large extent be-
comes the goal in itself of the child's activity in adoles-
cence. This explains the tendency of adolescents to as-
sert themselves, the negative reaction to the
"authoritarianism" of adults, and so on. In adolescence,
during the period of active will formation and self-edu-
cation, there is a tendency to deliberately set tasks of
purely dynamic overcoming of certain needs and de-
sires, regardless of their content. So, the teenager sets
the task of "learning™ to overcome hunger, fear, hobbies
and other powerful urges. At the same time, he does not
always refer to the content and assesses which motiva-
tions are positive in content and which are negative. It
is important for him to learn to overcome any urges, to
put his will above any desires.

One of the most important aspects of the emerging
consciousness is the intensively developing self-con-
sciousness, that is, the function of consciousness that is
associated with the analysis, control over one's own
system of motives, the formation and strengthening of
reasonable ones and the overcoming of undesirable
ones. This stage of motivation formation consists in the
development of a whole system of their own rigid con-
scious-volitional  requirements:  self-requirements,
rules, norms of behavior, principles of life and the main
focus of activity.

Without a doubt, it is very important to understand
the hierarchy of motives of both an individual student
and their group (class). The hierarchy of motives is not
an absolutely stable motivational complex, it changes
with time and age (depending on the circumstances and
the influence of people). Knowledge of the motiva-
tional field will allow you to adjust the organization of
the educational process and build relationships within
the framework of educational activities with the maxi-
mum use of the leading motives and updating the nec-
essary potential resources of the motivational sphere.

The main task of building the educational process
in a teenage school is to show the student the possibility
of meeting their own needs in the field of cognition and
self-learning, as well as to build relationships with the
child in such a way that cognitive (educational) motives
are actualized as early as possible, pulled up by the fact
that they will meet the urgent needs for communication
and self-affirmation. The result of solving this problem
will be the ability of a child-teenager to independently
build their own educational route and independently
regulate their own educational activities.
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Abstract

In the article of Polumeeva I. N. the question of the positive influence of the contact established between the
teacher and the student on the educational process is considered, the need for feedback is indicated, attention is
drawn to the difficulty of maintaining a favorable supportive climate in the group when switching to distance

learning.
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Introduction

Each lesson given by the teacher has certain goals
and objectives, and the exercises are aimed at develop-
ing certain skills. The qualitative formation of skills de-
pends on a number of conditions fulfilled by the teacher
and the student. The teacher and the student are two im-
portant figures in the learning process and the creation
of a favorable supporting climate in the group has a
positive impact on both the teaching process and the
learning process. With a favorable climate, the poten-
tial of the student is better revealed, interest to the sub-
ject is shown, the desire to show results, and the teacher
begins to establish contact with students from the first
acquaintance with the group. This is especially im-
portant for practical classes, where in addition to indi-
vidual tasks there are also group tasks. A favorable cli-
mate leads to a good relationship that can continue be-
tween the teacher and the students even after the end of
the course.

As a result of the current situation, there is a tem-
porary transition from full-time to distance learning this
academic year too. At the same time, the teacher's
workload increases, it would seem that it should be the
opposite, the distance learning process is mainly based
on the independent work of students [1], but this does
not negate the importance of personal communication
between the student and the teacher. Moreover, if con-
tact with students has already been established, you
should not limit yourself to online classes on a sched-
ule. In order for the students not to feel left to them-
selves, classes held on educational platforms are sup-
plemented with consultations in messengers. For exam-
ple, | created groups in WhatsApp and Viber for all
study groups, so that students could receive messages
in real time. The teacher and the student were separated
due to the epidemiological situation not only geograph-
ically, but also in time (different time zones). Different
questions appear, especially before the reporting pe-
riod, test or exam, and it is important for both parties to

see that the message is delivered and read. When con-
ducting classes online, you may encounter such a prob-
lem as an unstable Internet connection, both on the part
of the teacher and the student. Intermittent speech or the
presence of extraneous sounds not only interfere with
the perception of information, but also make it impos-
sible. And what if the student does not have the oppor-
tunity to participate in online classes at all. Thus, ac-
cording to Rosstat (as of the end of 2018), 79.7 % of
households in urban and 67.1% in rural areas have the
opportunity to use the Internet [2]. There were not a few
students in my groups, and we solved the problem of
completing tasks that were sent to the email provided
by the students.

Feedback from the teacher has a positive impact
on the learning process and the motivation of students,
and there are many studies that prove this. But feedback
is not a one-way process. Good feedback practice en-
courages teacher-peer dialogue around learning, en-
courages positive motivational beliefs and self-esteem,
and provides the teacher with information that can be
used to shape teaching [3]. So, groups of students were
offered a survey to evaluate the types of tasks offered
at webinars and as home assignments on a 5-point sys-
tem. When asked which homework tasks contribute to
better feedback from the teacher, the highest score was
more often than others, namely 80%, given to the task
of reading, translating and completing tasks on the text,
online tests-40% of the highest score, listening and lex-
ica-grammatical tests-20% each. When asked which
tasks at the webinars were most effective for you, 70%
of the highest score was again given to the task of work-
ing with text, 30% was given to listening, 20% to online
tests and 10% to lexical and grammatical tests. A ques-
tion was also asked about independent work, namely,
what attracts you to independent work. The choice was
made from the proposed options, also distribute the
points from 1-5 and 80% of the highest score was given
to the option-the opportunity to replenish and deepen
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knowledge, 50% - the desire to test their knowledge,
and 10% - the desire to get a mark and the desire to
receive praise from the teacher. An open question was
also suggested — which tasks best promote contact with
the teacher. Watching a video with a subsequent discus-
sion, performing tests online, working with text, and
others were mentioned, but several answers can be
combined into the following-all types of tasks contrib-
ute to contact with the teacher, since after completing
any task, there is an opportunity to ask questions or
clarify something, or put a topic for discussion, the
main thing is a positive attitude.

Conclusion

This article did not discuss the advantages of dis-
tance learning, the additional opportunities offered by
modern technologies, but rather expressed concern that
the computer screen would not cause the loss of such

an important contact in the learning process as a teacher
and student.
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CraTbsa 3aTparuBacT NCUXOJIMHIBUCTHUICCKUEC OCHOBBI YCBOCHHS PYCCKOT'O A3bIKa KaK MHOCTPAHHOI'O. Onpe-
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JIMHTBUCTHYCCKOTO IMOJAX0Ja B METOAMKE MPEIOJaBaHUA PYCCKOT'O fA3bIKa KaK MHOCTPAHHOI'O MO3BOJIACT Ooiee
TMOJIHO p€aIN30BaTh KOMMYHHUKATUBHYIO HAlIPABJICHHOCTH 06yqu14$[ HNHOCTPAHHBIX CTYJ€CHTOB HOBOMY A3BIKY.

Abstract

The article touches on the psycholinguistic foundations of mastering Russian as a foreign language. The basic
methods of teaching foreign languages based on psychological concepts are defined. The study examines the main
factors that affect the success of mastering Russian; it identifies regularities of an interaction between a native
language and a foreign one. The use of the psycholinguistic approach in the methodology of teaching Russian as
a foreign language allows us to more fully implement the communicative orientation of teaching foreign students
a new language.
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Pycckwii I3bIK 11 HHOCTPAHHBIX CTYACHTOB, 00Y-
yaronmxcst B Poccun, npuoOperaer cratyc si3bIka I10-
CpeIHMKA B OOIIEHUH ¢ POCCUsTHAMU. [[1 moHMMaHUs
PYCCKOM pedH MHOCTPaHIbI JOKHBI HE TOJIBKO YCBO-
UTb CUCTEMY $3bIKa, HO U YMETb MCIIO/Ib30BaTh €€ B
Ipolecce ayAUpOBaHUsl U pedeBoil aesaTenbHoCTH. [lo-
HUMAaHHUE PEUYU HE SIBJIETCS BPOKIAEHHBIM, €0 MOXKHO
COBEPILUEHCTBOBATh, T.€. OHO SIBIAETCS PE3YyIbTaATOM

paboTBl ONpeneNéHHBIX TICUXUYECKUX MEXaHHU3MOB.
Hanpumep, B mporecce BocnpusiTHs pedn codecen-
HUKA PENHIINEHT JOJDKEH MOHATh IPOHU3HOCHMBIE
3BYKU. [Ipyrumu cioBamMH, HPOHCXOIUT y3HABaHUE
YCIBIIIIAHHOTO ¥ CPaBHEHHUE TOTy4IeHHON HHpOpMauu
C UMEIOIUMHCS (POHETHYECKUMH, JIEKCHYECKHMH |
rpaMMaTHYeCKUMU naTTepHaMu. IloHuManne peun Mo-
JKeT MPOU30MTHU ITPU YCIIOBHH, €CIIU B TAMATH YEI0BEKA
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umerotes «pusndeckue cieas» [4, C. 107]. Cnenosa-
TEJIbHO, MHOCTPAHEL] MOXET PACIO3HATh 3BYYalllylO
pedb, eciiu y Hero c(hopMUpOBaHa ONpeIeaEHHAs S3bI-
KoBas 0a3a.

B 3anaun npenonasatens PKU Bxonut hopmupo-
BAaHUE Yy MHOCTPAHHBIX CTYJEHTOB SI3bIKOBOM, KOMMY-
HUKAaTUBHOHN U KYJbTYPOBEIYECKON KOMIIETCHIIUH.

B pesynbraTe 00y4eHns SI3BIKY CTYJCHT-HHOCTpa-
HEIl JOJDKCH OBJIAJZICTh PYCCKOM peubl0 Kak Mcuxodu-
3MOJIOTHYECKUM IPOLECCOM MOPOXKIAECHUS U BOCIPHUS-
TUSL PEUYEBBIX BBICKA3bIBAHUM, a TaKXkKe DPA3IUIHBIMU
BUAaMU U hopMaMH peueBOi KOMMYHHKAIINH.

[Ipu 00y4eHUU PYCCKOMY SI3BIKY KaK MHOCTpaH-
HOMY Ba)XHO IIOMOYb CTYAEHTaM PAaCKpPbITh MUp U3y4a-
€MOT0 SI3bIKa, KOTOPBIM COCPEOTOUEH Ha MOCTHKEHUU
COBOKYITHOCTH BHESI3BIKOBBIX (PAaKTOB, TO €CTh T€X CO-
UUOKYJIBTYPHBIX CTPYKTYpP U €IHUHUI], KOTOPHIE JIEKAT
B OCHOBE SI3bIKOBBIX CTPYKTYP U €IMHULL U OTPaXKaroTCs
B SI3BIKOBO# KapTHHE Mupa [6].

B ocHoBe MHOTHX 0a30BBIX METOIUK OOyUYCHHS
WHOCTPaHHBIM SI3bIKa JIeXKAT Pa3IUUHbIe ICUXO0JIOTHYe-
ckue koHnenuu. Cpenu Hamboliee pacmpoCTpaHEH-
HBIX MOXHO Ha3BaTh ayAHOJIMHIBAIbHBIA METOJI, KOTO-
PBIii CBOJIUIT OBJIAICHHE SI3BIKOM K ITpoIieccy hopMHPO-
BaHUS HAaBBIKOB B PE3YyJIbTaTE 3aKPEIUICHHBIX peaKLui
MPU YCJIOBUU TOJIOKUTENBHOTO Mojakperuienns. Ko-
THUTUBHBIE METOAMKH AENAIOT aKLEHT Ha MO3HAHWUU
SI3pIKA C TIOMOIIbIO YMCTBEHHBIX MPOIIECCOB C MPHUMeE-
HEHUEM pPa3jIMYHBIX CTpaTeruil ydeHHsl Kak [O3HaBa-
TEJbHOU JesATEeNbHOCTH. METOo I CyrrecTone i OCHO-
BaH Ha CO3[aHUU OJAaroNMpHATHONH aTMOC(Eephl pelak-
Caliy 3a CYET BKIFOUCHHSI B yUeOHBIN MPOLIECC MY3bIKU
JUIsL CTUMYJISIIMM YMCTBEHHBIX IpoueccoB. Crenyer
OTMETHTh, 4TO Ha 0a3¢ CYITECTONEINH MOSIBHINCH UH-
TEHCHUBHBIC METO/IBI O0YUCHHS, IPEUMYIIIECTBEHHO Me-
tox ['.A. Kutaiiropoackoii, KOTOpbIil OHa caMa Xapak-
TEepU30BaJla KaK SMOLMOHATbHO-CMBICIOBOM.

B npornecce npenonaBanus pyccKoro si3bIKa WHO-
CTPaHHBIM OOYYarOIIUMCS CIEAYEeT YYUTHIBaTh HE
TOJIBKO JIMHTBUCTHUYECKHUE (PAKTOPBI, HO U TICUXOJIOTH-
YECKHUE MEXaHM3Mbl peueBol aesrenbHocTU. Tak, bo-
nysH ne Kyptens, paccmarpuBas S3bIK Kak MCHXUYE-
CKO€ SIBJIEHUE, BBIAEISI B HEM CIIEAYIOLIUE COCTABIIS-
1701117 (H ¢donaruio, T.e. MpeJICTaBICHNE
(hM3HOTOTHYECKOTO TBMYKCHUS; MICUXUICCKAN KOMIIO-
HEHT, T.€. aKyCTUYECKHUI pe3yabTaT (HU3H0JOTHIESCKUX
JIBIDKEHUI; nepedparuro [2].

JlelicTBUTENbHO, S3BIK SIBISIETCS MHOTOKOMIIO-
HEHTHOU CcTpyKTypod. OH CBfI3aH C IICUXOJIOTHEH,
JUHTBUCTUKON, PYTUMH HAayKaMH, OTpa)kaeT MeHTa-
JUTET U KyJbTYpPY Hapoza, SBJISETCS Ba)KHBIM YCIIO-
BUEM MbICIHM U obmieHus [1]. Bonbmoe 3HaueHue B
SI3bIKOBOM JIEUCTBUTEIILHOCTU UTPAET TNUHBIN )KU3HEH-
HbIii oneIT. HanpuMep, eciiu mpenogaBaresib Mpou3He-
CET CJI0BO «KHUTA, TO Y KAKIOTO CTYJCHTAa BOSHUKHET
CBOSI accoIManus. ITO MOXeT ObITh MaJCHbKAas JIeT-
CKasi KHM)KKA WIJIM CKa3KH, a MOXKET OBITh U OTPOMHBII
AHATOMHYCCKUI aTiac win pomaH. Beé Oyzer 3aBuceTh
OT COIMAJBHOTO OIBITA, YPOBHS OOIIETO W TCHUXHYE-
CKOTO pa3BUTHUS CTyleHTa. [Ipu u3ydeHun MHOCTpaH-
HOTO sI3bIKa HEBO3MOKHO YCBOUTH BCE S3BIKOBBIE CPEJI-
CTBa, O3TOMY CJICAyEeT OTOMPATh HAanOOJIee YaCTOTHEIC
peUeBble €UHUIIBI U S3BIKOBBIC STUHUIIBI.

OBJlaieHre HHOCTPAHHBIM SI3BIKOM CBSI3aHO C Dsi-
JIOM JIMYHOCTHBIX (DaKTOPOB, TAaKWX KaK CaMOOIICHKA,
MOTHUBALUsI, YCTAaHOBKAa Ha peub W Jpyrue. Ycrer-
HOCTB YCBOCHHS SI3bIKA 3aBHCHT HE TOIBKO OT YMCTBEH-
HBIX KOTHUTHBHBIX TPOIECCOB, HO U OT a)(heKTUBHOMN
cdepsl (IyBCTB, IMOIHN).

Ha HawyanpHOM 3Tame oOy4YeHUS WHOCTpPaHHBIC
CTYACHTHI HENIPAaBIWIHHO MPOM3HOCHT 3BYKH, & COOTBET-
CTBEHHO U CJIOBA, CTPOAT HEIIOJIHBIE IIPEIIOKEHHUS, U3~
OeraroT yroTpeOaeHus IJ1arojoB. D10 0OBICHIETCS OT-
CYTCTBHEM C()OPMHUPOBAHHBIX ATTEPHOB.

W3BecTHO, YTO YCBOGHHE BTOPOTO SI3bIKA 3aya-
CTYIO MIPOUCXOJUT C OTIOPON HAa POJHOM A3BIK U 00yUa-
IOIIHUICS HEPeIKO oOpamaercs K ero CHCTeMe, K TeM
SI3BIKOBBIM KAaTETOPHSM, C MOMOIIBIO KOTOPBIX 00BEK-
THUBHAs JeHCTBUTENFHOCTH MPEJIOMIISIETCS B €r0 CO3Ha-
Huu [5].

OpHako y4eT pOIHOTO S3bIKa B OOYYEHHH HHO-
CTPaHHOMY SI3BIKY MPEAYCMAaTPUBAET HE CTOJBKO IIPsi-
MOE€ COTIOCTaBJICHHE TPaMMATHUYECKUX SBICHUI IBYX
SA3BIKOB HJIM HMCHOJIb30BAHUEC POJHOIO sA3bIKa WK
SI3BIKA-TIOCPEHUKA, CKOJIFKO HM3y4YCHHE B3aMMOJICHi-
CTBUS S3bIKOB B CO3HAHUHU 00y4aeMOro, KOTOPOe Haxo-
JIUT OTPaKEHHE B MEXKBSI3BIKOBOM IepeHOCe (TI0JI0KH-
TEJIFHOM BO3ICHCTBUH YCBOCHHBIX HABBIKOB Ha OBJA-
JICHUE IPYTUMH) U UHTepdepeHIun (OTpULaTeIbHOM
BIIMSTHAW POJHOTO S3bIKa HA YCBOCHUE HOBOTO).

be3ycioBHO, Henb3s OBNAAeTh WHOCTPAaHHBIM
SI3BIKOM HCKJTIOYUTEIIFHO B IIPOIIECCE TOBCEIHEBHOTO
OOILEHNS, T.€. TOCPEACTBOM KOAMPOBAHUS U JIEKOIM-
pOBaHHUS pedYH, MOCKOJIBKY WHOCTPAaHHOMY CTYACHTY
JUISL 9TOTO MOTpedyeTcst OONBLION Psiy KOMMYHUKATHB-
HBIX CHTYaIlli, 4TO 3alMET MOCTATOYHO MHOTO Bpe-
MeHH [3].

Takum oOpazom, st GopMHUPOBaHHS COBPEMEH-
HOT'O MOJX0Jia K 00y4EeHHI0 PYCCKOMY 3bIKY KaK MHO-
CTpPAaHHOMY HECOMHCHHO Ba)KHBIM SIBIIICTCS yUET IICH-
XOJIMHTBUCTHYECKHX OCHOB, TaK KaK OH 00ecreyrBaeT
MEXTUCIUIUTMHAPHBIA XapaKTep IEeNeBBIX YCTaHOBOK
B pCIICHNU MECTOJUYCCKUX U JUAAKTUYCCKUX 3a1a4.

CHnmcok JJuTeparyphbl

1.benstaun B.I1. Tlcuxonunrsucrtuka / B.I1. bens-
HuH. — M.: @mauata: MIICH, 2004. — 232 c.

2.bonysn ne Kyprens A.W. 30paHHbIie TPYIBI 110
obmieMy s3piko3Hanmio. T. 1. M.: 1963. — 384 c.

3. Kunkun H.W. I1cuxomorunueckue 0COOEHHOCTH
CIIOHTaHHOU peun. // TICMXOIOTHYEeCKHE OCHOBBI He-
POIHOMY SI3BIKY: xpecroMarus / cocraB. A.A. JleoH-
TheB. — M.: W3narenbcTBO MOCKOBCKOTO MCHUXOJIOTO-
colajgbHOro HHCTHUTYTA, 2004. - 448 c.

4.00mas ncuxonorus: yueonoe mocobdue / Ilox
penaknueii Koctunoi JI.A. — Actpaxanb: M3aarens-
ctBo 'BOY BIIO AT'MA, 2012. — 286 c.

5.CarperaunoBa A.X. KoHTpacTHBHBIN aHAIU3 B
00y4EeHHH PYCCKOMY SI3BIKY KaK HHOCTpaHHOMYy // Lin-
gua mobilis. 2010. Ne 2 (21). C. 193-197.

6.CarpernunoBa A.X. JIMHIBOKYJILTYPOJOTHYE-
CKUH TIOAXOJ B MPEHOJaBaHUH PYCCKOTO S3bIKa Kak
HMHOCTpaHHOTO // JIMHIBUCTMKA B COBPEMEHHOM
mupe. Marepuans! || MexayHapo HO#l Hay4HO-IIpaK-
THYecKo KoHbepeHmmu. [lom HaydHOW pemakuuen
E.B. lllyroBoii. Mockga, 2010. C. 98-102.


https://www.elibrary.ru/contents.asp?id=33596976
https://www.elibrary.ru/contents.asp?id=33596976
https://www.elibrary.ru/contents.asp?id=33596976&selid=15122448
https://www.elibrary.ru/item.asp?id=29341555
https://www.elibrary.ru/item.asp?id=29341555
https://www.elibrary.ru/item.asp?id=29341555

38 POLISH JOURNAL OF SCIENCE Ne 40, 2021

PHILOLOGICAL SCIENCES

O JUOOEPEHIIMALIMU JONNOJHEHHUA 1 HECOI'JTACOBAHHOI'O OITPEJIEJIEHU A

Kum C.®.

cmapuwiuil npenooasament,

Camapranockuil 20cy0apcmeeHblll YHUgepcument,
Pecnybnuka Y3oexucman, . Camapxano

ABOUT DIFFERENTIATION OF OBJECT AND INDEFINITE

Kim S.

Senior Lecturer,

Samarkand State University,

The Republic of Uzbekistan, Samarkand

AHHOTALUA

Cratps nocBsimeHa npobieMe muddepeHIranii BTOPOCTEIIEHHBIX WICHOB NPEATIOKCHHS, HACHTHYHBIX 0
CHOCO6y BBIPpAXKCHUA CHUHTaKCHYECKOM CCMAHTHKH, IIPpHU OIPECACIEICMOM CJIOBE — UMCHHU CYHICCTBUTCIBHOM — 3TO
MpUCYyOCTaHTUBHO-CYOCTAaHTHBHOE OTIPEIeIICHUE U TOTIOHeHe. BHIMaHNe oOpameHo Ha (hakTopsl, 00yCIOBIH-
Baromue 3aTpyAHCHUA UX CHUHTAKCUYECKOU KBaJ'II/I(l)I/IKaLlI/II/I, 1 NIPUHIOUIIBI pa3srpaHUYCHUA HA YPOBHE CCMAaHTUKH
— JIEKCUYECKOU U IpaMMaTHYECKOM.

Abstract

The article is devoted to the problem of differentiation of subordinate parts of the sentence (SPS), which are
similar as method of expression of syntactic semantics and attributes as definition of SPS words (noun in oblique
case)- presubstantive-substantive attribute and object. The main attention is paid to the factors which define the
difficulties of its syntactic qualification and principles of differentiation of SPS data on the level of lexical and

grammatical semantics.

KiroueBble cioBa: Cy6CTaHTI/IB, JICKCUYCCKAA U IrpaMMaTHYCCKass CEMAHTHKA, MOpq)OJ'IOFI/ISOBaHHHﬁ / He-
MOp(OJIOTH30BaHHBIH, TPEIUKATHBHBIN / aTpHOYTUBHBINA TPU3HAK.
Keywords: substantive, lexical and grammatical semantics, morphologized/ unmorphologized, predicative/

attributive feature.

B mpakTuke aHanm3a NpeIOKESHHS OMpPEeIeH-
HYIO TPYIHOCTh BBI3BIBACT CHHTAKCHYECKass KBamu(pu-
Kalusi BTOPOCTETICHHBIX WIECHOB npeanoxenus (BUIT -
Jlasiee) TpH ONpeAesieMOM CJIOBE — UMEHH CYILECTBH-
TeNbHOM. JTO 00YyCIOBICHO TeM, uTo Kaxkmeid BUII
croco0eH BBIpakaTh CBOIO (PYHKITHIO IOCPEICTBOM O/l
HOM, OOIIeH I HUX, YaCTH PEYH — UMEHH CYIIECTBU-
TENEHOTO B KOCBEHHOM IQJIEXKe C MPEIOTOM TN Oe3
Hero. OOIIHOCTH YACTEPEYHOW NPHUHAMICKHOCTH
OTIPENIeNIIEMOTO CIIOBA U CII0CO0a BBIPa)KEHUSI IIPHBO-
JIUT K KOJIeOAHUSIM B YCTAHOBJICHUM MX QyHKIuH: 1.
JIOTIONTHEHWE 3TO WJIM ONIpeAesieHHe; 2. TONOJHEHHE
WK OOCTOSITENBCTBO; 3. OMpeNeNeHne Win 00CTOsI-
TEJIBCTBO.

B HacTosmieil cratbe Mbl OCTAaHOBHUMCSI Ha BO-
Mpoce, BHI3BIBAIOIIEM, C HAIlIeH TOYKH 3PEHHS, 0COOBIN
MPaKTUYECKUH HHTEPEC, — BOIPOCE Pa3TPaHUYCHUS
MPEJIOKHO- U OECTIPEIOKHO-TIAACKHBIX (POPM CYIIIe-
CTBUTENBHBIX (CyOCTaHTHB — jayiee) B QYHKIHHU TIPH-
CyOCTaHTHBHO — CyOCTaHTUBHOTO JIOTIOJTHEHHS U HECO-
TJIACOBAHHOTO OIIPEICIICHHSI.

PaccmoTtpum crenyroniue npemsioxeHusi: Ma-
JIEHbKULL YeNI08EK 6 KOJICAHOM Kapmy3e u (pu3osoil
wiuHenU 8blulesl U3 mejecu U nowesn 60 gauzens K npu-
kasuuxy; Kusonucey npeocmasun sceHuuny 6 6enom
ympenHeM Rnaamove, ¢ ajiol0 po3ow é eonocax, Cma-
PUHHDBIL €A C TURAMU, RPYOOM U ... AILIEAMU He NO-
HPABUJICSL KHA3IO; ... Yepe3 MUHYMY MOJ000U 4e108€K 8
60enHoll wiunenu u 6 6enoll Pypasicke gvluen K CMOmM-

pumenio..; Ha opyeoti 0env 6ecmsv 0 nosxcape pasmec-
Jaack no ecemy okonomky; Pazzoeopul o pazboiinukax
6360IHOBANU €20 B0O0bpadicenue; oKono  bviau
pasbpocanvl  Oepegenckue u3dbl ¢ 020po00amMu  u
Konode3amu;... Braoumup ysuden bepesosyro powy u
671660 HA OMKDLIMOM Mecme CepeHbKUll O0OMUK ¢
Kpachow Kpoenew, Ona omodpara Jaucm om
PACXOOHOU KHUZU U NPOOUKINO8ANA NO8Apy XapumoHy
... hucvmo u ap. A IlymkuH [1].

KakuM d9rmeHOM TpesioKeHHs SBISIOTCS 31eCh
BBIJIETICHHBIE MTPEIJIOKHO-TIAeKHbIE (GOPMBI CyOCTaH-
THBa’?

YroObl OIpeAeuTh UX (GYHKIHIO, HY)KHO (KaK 3TO
OOBIYHO MBI JIeNIaeM — 10 TPAJHILIUH), 331aTh K HUM BO-
npoc. B maHHBIX MpeIoKeHUsIX K paccMaTpUBaeMbIM
(hopmMaM MOXHO IIOCTaBUTh BOTIPOCHI 00OHX THUIIOB: Ye-
JI0BEK 6 KOJICAHOM Kapmyse u pu3060u WiuHeU,
JiceHwuna 6 naamoe(Kakas? u B ueM?); gecms 0 no-
Jcape, pazeosopwl 0 pazdoitnukax (Kakoit? u o uem?);
JoMUK ¢ Kpoenero, uzdvl ¢ 020podamu...(kakoit? u c
yem?); aucm om Kuuzu(kakou? u ot yero?). ITa IBOM-
CTBEHHOCTh BbI3BaHA OCOOCHHOCTSIMH WHIUBHYallb-
HOT'O BOCHPHSTHUSI HA3BaHHBIX ()OPM, X MOXHO pac-
CMaTpuBaTh (€CiIM YYHTHIBATH CYNIECTBOBAHHE IIHU-
POKO  pacHpOCTPaHEHHOTO B  SI3BIKE  SIBICHUSA
CHHKPETH3Ma, TPU3IBAIOIIETO BCKPHIBATH B S3bIKOBOM
(haxTe Bce CMBICIIOBBIE CTOPOHBI SIBJICHUS, OTTEHKH OC-
HOBHOI CEMaHTHKH B TOM YHCJIC) U KaK OIpeIeICHus,
Y KaK JOTIOJTHCHUS.
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[Tono6HbIe BaKThI S3bIKa TO3BOJISIOT YTBEPKIATh,
YTO «TPaHHULBI MEXAY PAa3HBIMH «BTOPOCTETIEHHBIMHU
WICHAMI» 9aCTO OKa3bIBAIOTCS HE TOIBKO HEYETKUMH,
HO ¥ BooOIIIe HeonpeaeTnMBIMI» [2, 9, 541].

Hcxoas U3 3T0ro nonoxeHus, B pycCKoi rpaMmma-
tuke — 70, 80 BUII He paccmaTpuBaroTcs BooOmImIe B
CBSI3M C OTKAa30M aBTOPOB PadOT OT MX BBIACICHUS B
MPEJIOKEHUH.

Onnako npo6iema pasrpanndenus BUIL, onpene-
JICHUSI ¥ IOTIOJTHEHHS B YaCTHOCTH, ITPU TAKOM IT0JIX0/1€
K JaHHOMY BOIIPOCY HE MOXKET ObITh paspemieHa. He
BCE YUYCHBIC-CHHTAKCHUCTBI COTVIACHBI C TaKHM pellle-
HHEM NPOOJIEMBI — OTKa3aThCsl OT BBIACIEHUS B CTPYK-
Type mpemnoxenuss BUIL. TpeOyercs, cunTaroT OHH,
YCTaHOBHTH YETKHE KpUTEpHU AU PEpeHIIHANT pac-
CMaTPUBAEMBIX MX NMPHCYOCTAHTUBHBIX ONpPENCICHUI
Y IPUCYOCTaHTUBHBIX JOMOTHEHHH.

B nuHreuctuueckoil nurepatype, BBIIEISAIOTCS
(baxTOpBI, BIUAIONINE HA Pa3rpaHMYCHUE ONIPEaeICHUs
u gononHeHus [3, 49, 61,508, 517, 134, 188,71, 7, 19],
OJTHAKO CYMTATh MX YHHBEPCAJILHBIMU HE MPECTaBIIs-
€TCsI BO3MOKHBIM.

1. Jlekcuko-rpaMMaTuyecKast
HOCTh PacHpPOCTPaHSEMOro cJI0Ba

B cTpykrype npennoxenus kaxaeiii BUIl, onpe-
JIeTICHNE U JOTIOJIHEHNE B YaCTHOCTH, PACTIPOCTPAHSET,
KOHKPETH3UPYET, YTOUHSET CIOBO ONpPENEeICHHON Ya-
CTH pEeYH: JIOTIOJHEHHE OTHOCHUTCS K CIIOBY CO 3Hade-
HHEM JCWCTBHS, Mpolecca, MPOTEKAloIero B MO-
JaTbHO-BPEMEHHOM IUIaHE, T. €. K IJIaroiy, ero ¢op-
MaMm; OIpeziesieHHe He MOXKET OTHOCUTBCS K TJIaroixy 1
MpuIaraTeIbHOMY B CHIIY CBOEH IpUpPOABI — OHO 000-
3Ha4yaeT MPU3HAK IpeaAMeTa, II0ITOMY ITOCTaHOBKA BO-
mpoca Kaxkoli? HeBO3MOXKHA. DTO 00sI3aTEIBHO TOKHO
OBITH CIIOBO CO 3HaUYEHHEM IPEAMETHOCTH, a UMEHHO:
uMms cyuiectBurensHoe. Takas 3aBucumocts BUII B
MpeasIoKeHUH yctaHoBieHa eule bycnaessim @. U. [4].

[No3uis UMEHN CYIIECTBUTENBHOTO MPHU MUMEHHU
CYIIECTBUTENLHOM (CylI + KOCB. Maj. CYIll. C MPeJIL.)
Gosiee yHuBepcaibHas. B maHHoOW mo3wnmu cyOcTaH-
THUBHBIE CJIOBAa BBIPa)KalOT BCE THUIBI OTHOLICHUH,
HaOJIOMAIONINXCST B MPEAJIOKEHUH. OTO BBI3BIBAET
HEOJ/IHO3HAYHOCTh ~KBATU(QHUKALUK JIOMOJHEHUS U
OTIpesieNeH s, T. K. OHH 00a BBIPAXKAIOTCA UMEHEM CY-
IIECTBUTEIBHBIM U 002 OTHOCATCS K UMEHH CYIIIECTBU-
TeabHOMY: Hekoz0a Oviiu oHU moeapuuiamu no
cayacoe (kaxumu? no yemy?); Tym dice naxoouncs na-
3apem  0na  OoabHLIX  coOaK  (Kakou?  Ons
K020?); Meoicoy umu [nucomamu] nonanca Baaoumupy
naxem ¢ naonucwvio ... (kaxou? c uem?) (Tan xe, c. 86);
Onu [yuumens] npeocmasun Kupuny I[lemposuyy ceou
ammecmamsl U RUCLMO OM POOCMEEHHUKA (KaKkoe?
om xoeo?) Tpoexyposa ... v 1ip.

Wrak, eciii B KauecTBE MPHUCYOCTAHTUBHOTO pac-
MPOCTPAHMUTEN BBICTYNMAeT MPEIOKHO-TIaAe)KHAS
(hopma-CyIIeCTBUTENFHOTO, TO BCET/Ia BOSHUKAET BO3-
MOYHOCTh TPAKTOBKHU MX KaK JIOTIOJTHEHHS WU KaK He-
COTJIACOBAHHOTO OTIpeJieNIeHNsI. 3HAUNT, TaHHBII KpHU-
TEpUi HE MOXKET 4eTKO U (PepeHINpOBaTh JOTOHE-
HHE U HECOIIaCOBAHHOE OINPEIENICHUE.

2. KareropuanbHo-ceMaHTH4YeCKOEe 3HAYCHHE
onpeaensieMoro (rJiaBHoOro) CyuecTBUTEILHOr0

NMPUHATEXK-

PacnipoctpaHsis WMsl CYIIECTBHTENBHOE, NPEA-
JIO)KHO-TIaZIeXKHast popMa CyOCTaHTHBA MOYXET BBIpa-
KaTb ¥ 0ObEKTHBIC OTHOIIICHHUS, T. €. BBITOTHATH (PYHK-
LOUIO JIOTIOTHEHWS, OTOABUTAs Ha 3aIHUN (BTOPON)
IUTaH OTHOIIEHHS aTpUOyTHBHBEIE. DTO 00YCIOBICHO
TE€M, YTO CpPEAH CYIIECTBUTEIHHBIX BBIACIAIOTCS HE
TOJIFKO COOCTBEHHO IpeAMETHBIC, HO M 00pa30BaHHBIC
OT TJIAarojOB M MPWIAraTelbHBIX M 00O03HAYAOIIUC
onpenMeyeHbIC ICHCTBHS WIN TPU3HAKU: HPOCbOA 00
omnyckKe — Bpocums 00 Oomnycke, Ha0eicoa Ha npu-
MupeHue — HA0eAmvbca Ha npumupenue;, OAUIKUIL K
00My — OIU30CHLL K OOMY; PAOOCHIHBLIL 0N 6CIpPEyU —
padocmy om ecmpeuu; epaxcoa ¢ Tpoekypoevim —
epasicooeams ¢ Tpoekyposvim, ompeuienue om 61a-
cCmu — Ompewumsca om 61acmu, cCmpeud ¢ meoge-
dem — ecmpemumuca ¢ medgedem u np. B Takux ciy-
4asx 00OBEKTHOE 3HAYCHHE (IOTMOJHEHHE) BHICTYIAeT
Ha NEPBBIM IUIaH — 3TO 3HAUYEHUE, CBOWCTBEHHOE IJIa-
TOJILHOMY CIIOBOCOYETaHUIO: npocbOa (Mpocuth) (0
yeM?) 060 omnycke — NOTOTHEHUE; Haodexcoa (Haje-
AThCsI) (Ha YTO?) HA npumMupeHnue — NOTIOHEHUE; O~
30cmb (0u3Kui) (K yeMy?) K 00My — TOTIOJIHEHHE; pa-
docmu (pafocTHBIN) (OT uero?) om ecmpeuu — NONOI-
HeHue; @padcoa  (BpaxmgoBath) (¢ kem?) ¢
Tpoekypoevim— NOTIONHEHNUE; gcmpeud (BCTPETUTHCS)
(c keM?) ¢ medeedem — nomnonHeHNE U T. 1. Onpenenu-
TEJIbHBIC OTHOIICHUSI OKA3BIBAIOTCS BTOPHUYHBIMH, TO-
3UIUOHHBIMU.

Takum 00pa3oM, TOJBKO COOCTBEHHO IIPEIMET-
HBIC CYIICCTBUTEIBHBIC MOTYT NPHCOCIUHATh K cebe
HECOIJIaCOBaHHOE ONpeeICHHE.

3. OTTeHKH CeMaHTHYECKOTo 3HAYEHHS MOsiC-
HAIOLIEl MPeAIoKHO-NAIe;KHOH  cyOCTAHTHBHOI
(opMBI B COOTHOIIEHNH € CEMAHTUKOM MOSCHSIEMOM
¢opmbl cy6cTaHTHBA

[pu pasrpaHmdeHIH ONIPECIICHISI U JOTTOTHCHUS
CIIEAyeT YIUTHIBaTh CEMAHTHKY, OTTCHKH 3HAYCHHUS HE
TOJIBKO TOSICHSIFOIIETO CJIOBA — MPEII0KHO-TIATCKHON
(hopMBI cyOCTaHTHBA, — HO W MOSCHSAEMOTO CYIIeCTBH-
TEJIEHOTO, TaK KaK COOTHOIIICHHE OOBEKTHBIX U OIpe-
JETUTEIHHBIX OTHOIICHUI He Bceraa oquHakoBo. OHO
[cooTHOIIEHUE]| PA3IUYHO: BO-TIEPBBIX, JJIS Pa3HBIX
HPEUI0KHO-TIaZIKHBIX (OPM; BO-BTOPBIX, OJIHA U Ta
xe popma KBaIM(UIHMPYETCs TO KaK OINpeAesieHue, TO
KaK JIOTIOJTHEHUE.

B Hmxecnenyomumx MpeayiokKeHusx Habioaa-
I0TCSL CIIOBO(OPMBI TBOPUTENILHOTO T1ajIexka C MPesio-
T'OM ¢, CEMaHTHKa KOTOPHIX JAJIEKO HE TOXKICCTBEHHA:
1. Mysicuuna ¢ KpacHviM TUKOM ... KDSKHYIL U RPOUSHEC
Xpunavim eonocom..; 1. Braoumup yeuden bepezosyio
Powy u 671€60 HA OMKPBLIMOM MeCHe CEPeHbKUli 00MUK
¢ KpacHoio kpoeneio; 3. Oxono pasbpocansi 6vinu 0e-
peseHcKue uzonvl ¢ ozopooamu u Konooezamu, 4. Hc-
NPABHUK CMUPEHHO NOSONCUTL 8 KAPMAH C80I0 bymazy u
MONUA NPUHANCA 3a 2yca ¢ Kanycmout;, 5. JKusonucey
npeoCcmasul HCEHWUHY ... € AJ1010 PO30I0 8 8010CAX U
ap.

C oHOM CTOPOHBI, BO BCEX CITyYasiX BbIICICHHBIE
CJIIOBO(OPMBI MOTYT OBITH PACCMOTPEHBI KaK HECOTJIa-
COBaHHOE OMpeeNicHHe M Kak gononHeHue: 1. Myorc-
yuna ¢ Kpacuvim auyom (kakoit? u c uem?); 2. Jomux
¢ Kpoenero (kakon? u c yem?); 3. H36w1 ¢ ozopodamu u
konodezamu (kakue? u ¢ yem?); 4. I'yev ¢ kanycmoi
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(kakoii? ¢ uem?); 5. Kenwuna c posoro (xakas? c
yem?); ¢ IPYrod CTOPOHBI, €CJIM BHUMATEILHO pac-
CMOTPETh CEMaHTHKY COYETAIOUINXCSI CIOBOGOPM,
MOJKHO 3aMETUTh: B 1-OM ciiydae mpeo0iagaioT onpe-
JISITUTENFHBIC OTHOIIEHUS, TaK KaK MPH3HAK HEOTHe-
JIUM OT €ro HOCHUTENS; BO 2-OM U 3-eM TakKe ompese-
JUTEIbHBIE, XOTA IPU3HAK OTACINM OT IIpeIMeTa U SIB-
JSIeTCsl  ero  OTIMYMTEIbHOW JeTansio; B 4-M
npeoxkeHny GopMa ¢ Kanycmoi TpaBuiibHee OyneT
paccMmarpuBarh Kak JOTIOJIHEHHUE; B 5-OM — M KaK OIpe-
JIeJICHUE, ¥ KaK JOTIOJIHEHHE.

PaccMOTpeHHBINM CEMaHTUYECKUN KPUTEPUH, BIIU-
SFOIMA Ha pasrpaHUYCHHE OTPENEICHUS U IOMOTHEe-
HUS, OJHAKO TAaKke HE MO3BOJSIET YETKO MPOTHBOIO-
CTaBUTH UX 10 OTHOIICHUIO APYT K APYTY.

Cremyer 3aMeTHTh, UTO aHAIM3HPYEMBIE IIpel-
JIOXKHO TaIeKHBIe (POPMBI CyOCTAaHTHBA CHHOHUMIYHBI
C UIMCHAMHU TIPIIIATaTEIIEHBIMU: MYMHCUUHA C KPACHbIM
JAUYOM — KDACHOIUYBLL MYICUUHA; OAMA C CEObLMU 80-
Jocamu — ced08010Cas 0ama, Cmapuk ¢ 60poooi — 6o-
POOamulii CMApuK, C6UMep U3 Wepcmu — uepcmsauou
ceumep; Kpecio 01 pabomel — pabouee Kpecio.

CHHOHUMHYECKHE OTHOIICHHUS peaJIOKHO-TIa~-
JCKHBIX q)OpM C UMCHaMU NpujaarateibHbIMU IPHUBO-
IIT K BO3HHKHOBCHHIO CHHTAKCHYECKOTO IIapaiiiie-
JI3Ma  CIOBO(GOPM, XapaKTEePH3YIOMIETOCs OIWHAKO-
BBIMH CHHTaKCHYECKAMH CBOWCTBAMH MapajuIebHBIX
(hopM, UX «CTPYKTYPHO-CMBICTIOBOM OJIH30CTHIO, C BO3-
MO’KHOCTBIO B3aMO3aMEHBI B OJTHOM ¥ TOH e CHHTaK-
cudgeckoit pyHKmmum» [5, 109].

Kak n3BecTHO, UMS NpUiIaraTeibHOE B COCTaBE
MPCAJIOKECHUA MOKET BBITIOJIHATE IBC CUHTAKCUYCCKUE
(GyHKIMHM — OmlpejeNeHHe NPH CYIIECTBUTECIBHOM U
CKa3yeMoe B COOTBETCTBYIOIIEM OE3rIIarojibHOM Npeji-
noxeHun. CrefoBaTeNbHO, TaKUMH ke (yHKIHO-
HAIIbHO-CUHTAKCUIECKAMHU BO3MOXXHOCTSAMHU JOJDKHA
001a1aTh ¥ CHHOHUMHIYHAS €MY TIPEITI0KHO-TIaeKHAS
(hopMa UMEHHU CYIIECTBUTEIEHOTO: MYyMCUUHA C KPAC-
HbIM TUYOM (KPACHOAUYBILL) — MYHCUUHA ObLT C Kpac-
HbIM AUUOM (KPACHOIUYBIU, KPACHOAUYBIM), 0AMA C
ceobimu 6oocamu (cedogonocas) — oama Oviaa ¢ ce-
OblMU 60710CaAMU (Ce008010CaAsl, CeO0B80I0COLL); Cma-
PUK ¢ bopoooit (bopooamulii) — cmapuk ovLa ¢ 6opo-
0ot (bopodamvlii, 60poOamvim); c6UmMep U3 uiepcmu
(wepcmanoii) — ceumep 0vl1 U3 wWiepcmu (WepcmsHoll,
wepcmanvim) U T. A.

3Ha4UT, CBOWCTBA HECOTJIACOBAHHOIO OIpejesie-
HUS MOXXHO YCTaHOBHUTPH ITyTEM aHaJM3a ero CHHOHU-
MHUYECKUX CBS3EH C COTJIACOBAHHBIM OIPEICIICHUEM.

Hcnonp30BaHNe CHHOHUMUHY TIPH pa3rpaHAYCHUN
OIIpEIeTIUTENLHBIX OTHOIICHHH (OTpe/IeNIeHns]) U OTHO-
IIeHUH OOBEKTHBIX (JIONOJIHEHMs) HE BCEraa IpHeM-
JIEMO, TaK KaK Ha CHHTAKCHYEeCKOM YPOBHE 3TO SIBJIe-
HHE CJIOHOE, MHOT0ACIIEKTHOE; Ha Hee BJIMSET LEIbIi
KOMIUIEKC pa3IW4yHBIX (akTopoB: 1. MecTo cioBa
Cpeny pa3InIHBIX CEMAHTUYECKUX TTOACHCTEM; 2. 0CO-
6GHHOCTI/I, yXoaAmue B UCTOPHUIO PA3BUTUA JTaHHOTO
cJoBa; 3. 3aKOHBI COBPEMEHHOTO YMOTpeOneHus; 4.
CJI0BOOOpa3oBaTeNnbHble  BO3MOXKHOCTH.  [loaTomy
(hOopMBI, TTOCTPOEHHBIE 10 OJHOW MOJENH, OKa3bIBa-
IOTCS pa3IIMYHBIMU 110 CBOMM CHHOHUMHYECKUM CBOW-
crBaM. CpBH.: pyKku 6 eéecHywkax (=secHyurnamoie),

HO: PYKU 8 3AHO03aX;CIApuK ¢ 60opoodou (=b6opooa-
molil), HO: CMAPUK ¢ KHYMOM, GYMbLIKA U3-N00 MO-
JIOKa (MOJIOYHAsL), HO: OYMBLIKA U3-N0O COKA.

U Bce e OTCYTCTBHE PETYISPHOTO IMapajuieIn3Ma
paccMaTpuBaeMBIX TPEINIOKHO-TIAIC)KHBIX (popM ¢
MpUIaraTeIbHBIMI HE MeEIIaeT UM OOBEOUHATHCS C
JAHHOM YacThIO PEYH M BBHIIIOJHATH OJMHAKOBBIC CHH-
TaKCHUYECKUE (DYHKITHH.

Utak, ompeneicHHEM MOXKHO CUYUTATh TaKYIO
(dopmy, KoTopas criocoOHa CBS3BIBATHCS C OINpeaessie-
MBIM CYIECTBUTEIBEHBIM TMOCPEICTBOM MPEINKATHB-
HOU CBSI3H, T. €. BBINOJHATH QYHKIIHIO CKa3yeMOro.

[IpemmoxxHo-anexHpie  GOpPMBI  CyOCTAaHTHBA,
pacmIpoCTpaHsIOMIKE TJIaroll, a TaKKe OTIJIATOJIbHBIC U
OTaIbEKTUBHBIE CYIIECTBUTEIBHBIC, HE MOTYT CBS3HI-
BaThCS C HUM NPETUKATHBHO, T. €. HE MOTYT OBITH CKa-
3yeMbIMH. B CBSI3U ¢ 3THM maHHBIE (OPMBI, JTOJKHEI
KBaTU(UIHUPOBATHCS KaK 00BbEKTHBIE (POPMHEIL, T. €. KaK
JIOTIONTHEHUS: yX00 3a demvmu (3a kKeM?) — JOMOJHE-
HUE; yX00 0bl1 3a OembMU — HENb3s TaK CKa3aTh; HeHa-
eucmop K épazy (K KoMy?) — IOTIOJIHEHUE; HEHABUCHb
Oblna K 6pazy — cKa3ath TaK HENb3S.

OOCTOATENBCTBO TAKXKE HE MOXKET TpaHC(HOpPMHU-
poBaTbesi B ckazyemoe. OHO HaXOJUTCSl TIPH TJarolie
WM CYIIECTBUTEIFHOM C a0CTPAKTHBIM 3HAUCHHEM.

Takum 00pa3oM, MPemI0KHO-TIAACKHBIE (POPMEL,
MIpUBEJICHHBIC B Hayalle maparpada, mpu BCEM HX JICK-
CHYECKOM pa3HOO0Opa3uu (YHKIMOHATHHO OJHMHA-
KOBBI: BCE OHH JOJDKHBI OBITH OTPEAEIICHBl KaK HEco-
TJIACOBAaHHBIE OTIPEIeNICHNUs, TIOCKOJIBKY CIIOCOOHEI 3a-
HUMATb IpU CYIIECTBUTCIBHOM MPECAUKATUBHYIO
MO3UIHIO, T. €. SBJSITHCS CKazyeMbIM: Yenogek (bLi 6
Kapmyse u wiunenu, Kenwuna oviina 6 6enom ympen-
Hem naamove, Becmo 0bLia 0 noxycape; M36a dwvina ¢
020podamu u Konodesamu; Jlomux QbLL ¢ KPACHOW
Kpo6.ieio.

3HAYNT, CHHOHIMUYHOCTE OMpEICICHHA — MOp-
(oNOTH30BaHHBIX U HEMOP(HOIOTH30BaHHBIX — H CIO-
COOHOCTh  /HECTIOCOOHOCTh  TIPEAJIONKHO-TIaCIKHBIX
¢opM cyOCTaHTHBA 3aHUMATH TPEAUKATUBHYIO ITO3H-
[IUIO, T.€. BEICTYNATh B ()YHKIIMU CKA3yeMOTO, Ha HaIll
B3IJIA4, MOTYT CYUTATbCA B onpeueneHHOﬁ MEpPE YCT-
KUMH KpuTepusMu JuddepeHimanum HecoriacoBaH-
HOT'O ONPE/IENICHNUS U JIOTIOJTHEHUSL.

C TOouKH 3pCHUA CEMAHTHUKHU TMPCATIOKHO-TIAACHK-
Hble (JOPMBI CyOCTAaHTHBA KIIACCU(PHUIUPYIOTCS Ha Clie-
AYIOIMNUE CEMAHTUYCCKUE TUIIBI: 1. 3HaueHME HATUYNS
MPEeIMETHOTO MpHU3HaKa — GopMa «c + me. n.», «8 +
npeon. n.», «npu + npeon. n.»: (2yco ¢ Kanycmou, ue-
n06eK ¢ wuHeu, oguyep npy wnaze); 2. 3HaYCHUE
OTCYTCTBUsI IpU3HaKa — popma 6e3 + poo.n.» (cropmyxk
0e3..an0aent); 3. ONpeNelicHHe YacTH MO IEIoMY —
bopma «om + poo. n.» (nyzosuua om_0Jy3Ku, Koy
om._0oma); 4. onpeleseHre M0 MECTOIOJIOKECHHIO —
pasTuIHBIMU (OopMaMU C JIOKATHBHOW CEMaHTHKOM
(bepes3ku 0xo10 3000pa, 6bIX00 U3 POWMU, OKHA B_CAJI,
CKameiKa 34 00MOM, RPOZYIKA NO_CAOY).

N3yueHne 3aKOHOMEpPHOCTEH M CEMaHTHYECKOMH
CTPYKTYPHl ~ B3aMMOJICHCTBYIOIIUX CyOCTaHTUBHBIX
CJIOBO(OPM MO3BOJIUT BBIJICIUTH BCE THITHI OIpeelie-
HUH, BRIPOXKCHHBIX IMEHAMH CYIIECTBUTEIEHBIMU, YTO
MIPUHECET HECOMHEHHYIO MPAKTUIECKYIO TIOMOIIIb.
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B cratse paccMaTpuBarOTCS METOANYECKHE PEKOMEHAALNH 110 U3YYEHHIO OJJHOCOCTaBHBIX OE3JTMUHBIX NPE-
JIO)KEHUH B CTYAECHYECKOH ayAUTOPHUH, LIeJIb KOTOPBIX —PaCCMOTPETh HA 3aHATUSIX BCE CTPYKTYPHO-CEMAaHTHYE-
CKHE THIBI OE3THMYHBIX KOHCTPYKIIMH U PACKPBITh OOraTCTBO SA3BIKOBBIX CPENICTB, CIIOCOOHOCTh BBIPAXKAaTh TaKUE
TOHKHUE CMBICIIOBBIE OTHOILIEHUS, IEPEAATH KOTOPBIE HE MOTYT JABYCOCTABHBIE IIPEIOKECHUSL.

Abstract

The article presents the methodological recommendations for the study of one-part impersonal sentences in
the student audience, the purpose of which is to consider all the structural and semantic types of impersonal con-
structions in the classroom and to reveal the richness of language means, the ability to express such subtle semantic

relations that two — part sentences cannot convey.

KiroueBble ciioBa: Cy6CTaHTI/IB, JICKCUYCCKAasA U IrpaMMaTHiYCCKass CEMaHTHKaA, MOpq)OJ'IOFI/BOBaHHI)Iﬁ / He-
MOpP(]OIIOTH30BaHHBIN, IPENKATUBHBIH / aTpHOYTHBHBIN NPH3HAK.
Keywords: substantive, lexical and grammatical semantics, morphologized / non-morphologized, predicative

/ attributive attribute.

OpHOCOCTaBHBIE OE3TMIHBIE TPEATIOKECHNUS BBI3BI-
BAlOT HEMAJIO BONPOCOB Y CTYAEHTOB, HO, MOXKalyH,
9TOT THUII IPEJIOKEHU N, KAK HUKAKOM APYroi, oKa3bl-
BaeT OOraTCTBO S3BIKOBBIX CPEJICTB PYCCKOTO SI3BIKA,
€ro CIIoCOOHOCTh BBIP@)XKaTh CaMbleé TOHKHE CMBICIIO-
BbI€ OTTEHKH HE TOJIbKO C IIOMOIIBIO JIEKCUUECKOTO U

(hpa3eosIornIecKoro cocTaBa sA3bIKa, HO U IyTEM HC-
TOJIb30BaHMS UX apCeHalla CHHTAKCUYECKUX KOHCTPYK-
IUH.

OmHOCOCTaBHBIC OC3MUYHBIC MTPEUTOKEHUS SBIIS-
FOTCSl SIPKAM BBIPA3UTENIBHBIM CPEICTBOM PYCCKOTO
s13pIKa. YacTO OHM BBICTYMAIOT KAaK CHUHTAKCHUYECKHE
CHHOHUMBI JBYCOCTABHBIX MPEIJIOKEHHUH, OTINYasICh
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OT HHUX HEPEAKO OOJIbIIEH CTENEHbI0 AMOIMOHAIBHO-
CTH, SKCIIPECCHBHBIMH OTTEHKaMH, a Takxke chepoit
ynotpebaeHus.

CrtpeMIieHHE CTYICHTOB HATH B IFOOOM TIpeasio-
JKCHHH TIO/IJIeKAIIee U CKa3yeMoe M HaXOJUTh MX Jake
TaM, TIe UX HeT W OBITh HE MOXET, 00yCIOBJICHO, HA
HAIll B3TJIST, TEM, YTO, IPENOaBaTeNb, OOBSICHSIS CTPO-
eHre OE3TTMYHBIX NPEeII0KEHUH, BO-TIEPBBIX, HE aKIIEH-
TUPYET BHUMaHHE CTY/ICHTOB Ha CII0c00ax BBIPAYKCHUS
rpaMMaTHYeCKOW OCHOBBI Pa3HOBUIHOCTEH Oe3nny-
HBIX IPEAJIOKEHUH — INIABHOTO YJI€HA, COOTHOCHUTEIIb-
HOTO T0 CTPYKType(1o cBoei (opMme) co ckazyeMbIM,
BEIpA)KaEMBIM  ONPEACICHHBIMH,  CBOMCTBEHHBIMH
TONBKO OE3MMYHBIM TIPEIJIOKECHUAM (GOopMaMu Tia-
rojia, a TaKke JPYTUMH YacTSIMH PEYH, B YaCTHOCTH,
CIIOBAaMH KATETOPHH COCTOSHHUS, MOIANBHBIMH CJIO-
BaMU MOMCHO, HYHCHO, Helb3A, HAOO0, CIOBOM Hem, BO-
BTOPBIX, CHOPaIUIEeCKHd HMPOBOINUT (a TO M BOBCE HE
MPOBOJIUT)CPAaBHUTEIHHO-COIOCTABUTEIbHBIN  CTPYK-
TYpHBII aHaJIU3 IPaMMAaTU4YECKOU OCHOBBI BCEX THUIIOB
OJTHOCOCTaBHBIX TJIArOJIBHBIX IMPEATIOKEHUH, TOT1a KaK
MMEHHO CII0CO0 BBIPAXKSHUS TJIABHOTO WICHA SIBJISIETCSI
ApkuM Au(pPepeHINaTbHBIM CTPYKTYPHBIM MOKa3aTe-
JIEM 3TOT0O BUJA MIPEIJIOKEHUN.

Kak >xe opraHm3oBaTh 3aHATHSA CO CTYICHTaMH,
MOCBAICHHBIC OC3TMYHBIM TPEIIOKCHUAM, YTOOBI
PacKpeITh UM MHOTOOOpPa3HYyIO, pa3BETBICHHYIO ce-
MaHTHYECKYIO0 CTPYKTYPY IAHHBIX CHHTaKCHYECKHUX
KOHCTPYKIWH, TOJYEPKHYB MX HE TOIBEKO CTPYKTYPHO-
CEMaHTHYECKHUE, HO U CTIITUCTHICCKHIE CBOMCTBA, U J0-
OUTHCS OCO3HAHHBIX OTBETOB IIPU ONPEICICHUN CTPYK-
TYPHBIX M CEMaHTHYECKUX OCOOCHHOCTEW ATUX Mpea-
JIOXKEHUN?

IIpexne ueM nepelTH K HalIMM PEKOMEHAALMAM
M0 M3YYCHHUIO TAHHOTO THUIA OJJHOCOCTAaBHBIX MpPEJIo-
JKeHHI, 00paTHM BHIMAaHHUE CTYCHTOB:

1. Ha OTJIMYHE TITABHOTO YJICHA IIIarOJBHBIX OTHO-
COCTaBHBIX TIPEIJIOKCHUH, OC3MHMYHBIX B YaCTHOCTH,
o (opMe COBMANAIOMIETO CO CKAa3yeMbIM, H TJITABHOTO
YIIeHa — CKa3yeMOr0 — JBYCOCTAaBHOTO MPEAIOKCHHUS.

PasHuma ux B TOM, 4TO CKa3yeMoe IByCOCTABHOTO
MPEVIOKEHUST COOTHOCHUTCS BCETAa C IOAJIEeKAINM,
KOTOpOE I'paMMaTHYECKH MOAYUHSIET CKa3zyeMoe, BBI-
paXkaeTcs NpPU3HAK, OTHECEHHBIH K CYOBEKTy Jei-
cTBHs. UTO ke KacaeTcs INIaBHOTO YiIeHa OJJHOCOCTaB-
HOTO IIPEUIOKEHHSI, TO OH SIBJISIETCS BCErja He3aBUCH-
MBIM, BBIP@KEHHBIII B HEM IPHU3HAK HE OTHECEH K
cyobekty npemnoxenns. «[loatomy, — cuutaer JIekaHT
II.A., — Ha3pIBaTh TakoON YJIEH CKa3yeMbIM HeIpa-
BIJIBHOY U TIpEJUIaraeT IpH aHAIIN3e TpaMMaTHIecKOi
OCHOBBI TJ1aroJbHOTO OJAHOCOCTABHOIO IMPEIOKEHUS
M0JIb30BaTHCSI TEPMUHOM «TJIaBHBIN wien» [1, 19]. Mbl
K€ BCJIE/T 32 YUCHBIM HAa3BIBAE€M €0 «TJIaBHBIM UJIECH B
(hopme ckazyemMoroy, T.e. IUIIb MO CTPYKTYpeE (a He ce-
MaHTHKE) COOTHOCHUTEIBHBIN CO CKa3yeMBbIM;

2. HA TPYAHOCTH MPH pa3rpaHUUYCHUH TPEI0Ke-
HHUH OTHOCOCTABHBIX U IBYCOCTABHBIX.

J11s1 CTyIeHTOB TPYAHOCTH BBI3BIBAIOT OE3/IMYHBIC
MIPEATI0KEHHS, B COCTaB KOTOPBIX BXOIUT:

1) obOpamenue (€ro MOBOJBHO YacTO MPUHUMAIOT
3a mojyiexarniee). Cbii, TeOC He ucnvimams MOUX
TpyaHocteit! CTyneHTHl He BUAAT P aHAIIN3E TI0H00-
HBIX IPEIIOKEHNH, 9YTO OTCYTCTBYET IpaMMaTHIECKast
CBSI3b MEXKAY CIOBOGOPMAMHU CbIH W UCHBIMANb, YTO
HE CBOMCTBEHHO Ul IIOJUIKAINET0 M CKa3yeMoro,
MEXAy KOTOPBIMHU BCerja HaOJI0aeTcsi rpaMMaTHie-
CKO€ COTJIacOBaHHE. 3arsTas, CTOsAIlas Mpu ooparie-
HUH, TAK)KE HUKAK HE BIUSET Ha XOJ] PACCYKACHHS CTY-
JICHTOB IPY OIIPEIEIICHUH: IO IIeKalllee 3TO HiIH 00pa-
mieHue?

2) mpsiMoe IOTOTHEHHE, COoBIanaromiee ¢ hopmMoi
HMEHUTENBHOTO  mazexa: Cmanynoauuo.
CTYACHTOB B TaKWX CIydasx oOpameHo Ha (opmy
BBIPaKCHUS WICHA MPEJIOKCHUS, TOTa KaK CIexyeT
COCPEIOTOYUTECSI HAa CEMAaHTHKE MPEATIOKEHHA: He
AuWo coBepuIaeT JAEHCTBUE CHAHYA0 — OHO
HCIIBITBIBACT ATO JCHCTBUE;

3) KOCBEHHOE IONOJIHEHUE B (hopMe IaTesTbHOTO
WM TBOpUTEJbHOro mnanexa:He oOvieambeMy B
roctiuHO#! CTyIEHTBI OINpEneNsAloT MoAJeKalee
CIIOBOOPMY emyKaKNoAJIeKallee (OH Ke CoBepliaeT
JeHCTBHEC He Obleamsb, YTBEPKAAIOT OHU) H
COBEPIIEHHO 3a0BIBAIOT O TOM, YTO IOAJIEXKAIIEE UMEET
CBOIO, 3aKPEIVICHHYIO 32 HUM (OpPMY BBIPaKCHUS —
(hopMy NMEHHUTENBHOTO TTaAeXKa.

Omnpenensisi THIN JaHHBIX MPEATIOKEHHH 10
COCTaBy, IPETOIaBaTeNb JOIKEH OOpaTUTh BHUMAHHUE
CTYACHTOB Ha TO, YTO B 6e3HI/I‘-IHOM MPEAJIOKCHUN
rpaMMaTHYEeCKOr0 IOJUIKAINEr0o HEeT W ObITh He
MOXKET, TOTJa KaK MPOM3BOANUTEINH ACUCTBUS (CYOBEKT)
JIOBOJIGHO 4YacTO YyKa3aH B JONOJHEHHH — Qopme
JIaTeILHOTO WIIn TBOPHUTEILHOTO
nanexa:... Muexouemcs eam HedicHoe «0OMI0» CKA-
Henv3a cKpuimbea om 2ubenu, Huxyoasammenvsn
yiimu om gpaza [2].

B nporniecce 00BsICHEHHST CTYIEHTHI TOJDKHBI TI0-
HATB: 1. rpaMMaTHYecKOe MoJyIeKalee 1 CyObeKT ne-
CTBUS — IOHATHUS Pa3HbIX YPOBHEH: IpaMMaTHYECKOTO
— omnpeacisieM NnpeAMET BBICKA3bIBAHUSA, BBIACISACM
HOJyIeKalIee, JOTHIECKOTo — OIpeaessieM, KTO COBep-
IaeT JieficTBre, HAaXOAUM CYOBEKT JaHHOTO JACHCTBHS;
2. TpeaMeT BBICKAa3bIBaHUS U CYOBEKT NeHCTBUA HE
BCET/Ia MPECTABISIOTCS B IPAMMATHYECKOM I0JIeXKa-
meM; 3. B OE3JTMYHBIX MTPEATIOKEHUSIX TPAMMAaTHIECKOE
TIoJJIesKallee He Ha3BaHo, €ro HEeT U OBITh HE MOJKET, B
TaKMX MPEAJIOKEHHIIX BXKHO CaMo JIeiCTBHE, a HE TOT,
KTO €T0 COBEpIIIaeT.

Ha mepBBIX 3aHATHAX, HOCBSILEHHBIX OE3JIMYHBIM
IPEIIOKCHUAM, BHUMAHUE CTYACHTOB JOJDKHO OBITH
HAlpaBJieo Ha O3HAKOMJIGHHE CO CIIOCOOAMU BbIpaxe-
HUSI TPaMMaTHYeCKOil OCHOBBI, IPEICTABICHHON Of1-
HUM TJIaBHBIM YJICHOM B ()OpMe CKa3yeMoro.
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Be3nynble MPeII0KeHNs ¢ TIABHBIM WIEHOM B (hopMe CKa3yeMoro, BLIPasKeHHOT0:
. |Z€TOM paHo ceemaemu TIO3/THO|
1. 6E3TUYHBIM TIAr0JIOM:
emneem.dloomopasicusano. Cmepkaemes.

2. TMYHBIM TJIAr0JI0M B 0€3IMYHOM 3HAYCHHM:

Beem npepHelt Topnoro mevaneo  (HO.JlpyHuna);
Xnnecmano B oxHa noxaukoMm kockiM (B. TymHoBa);
II[unnem rnaza. Kowcem s361K. Cmanyno KOxy.

rJIaroJioM B HEompeesieHHOH Gopme (1w 6e3 Hero):

3. CJIOBOM KaTErOpHH COCTOSIHUS B coueTaHuu clXopowto B Taxoe Bpems acums!.. (C.Ecenun); 3emiro)

MO>KHO paeM cdenams... (C. lunaues).

4. I/IH(I)I/IHI/ITI/IBOM C OTpULATCIILHBIMU CJIOBaMU
MCCTOMMCHUSAMU U HAPCUUSAMMU

Hexozo nonpocums, He K KOMY 00pamumscs.

5. HHOUHUTHBOM:

Tonbko 6 pyku npunosycumoymensie!.. He 6vi6ams emyl
B roctunoii! (I1.); 31ecy HaM He acumos!

0E3IIMYHBIX KOHCTPYKIIH:

ITonsarue O6€3MHMYHOIO MPCAJIOKCHUA MOXKHO PACKPBITH ITYTEM CONOCTABJICHHUSA COOTHOCUTEJIbHBIX JIUMYHBIX U

JIuvHble (IByCOCTABHbIE)

be3inuHble (0JHOCOCTABHbIE)

Bosnyuiaas gojng paspyuiuia HECKOIBKO 3MaHUH.

Pefenok cnaako cnum B YIOTHOHM KOJNBIOEH.

B ropoze Ha ynumax #si10 Xopoiiee 9CeeUICHUE.

B ropoze Ha ynumax He 6bi10 XOpOIIEro
OCBCIICHNA.

ITpn comocTaBUTENHHOM aHANM3€ JAHHBIX IpeJ-
JO)KEHUH BBIACHACTCS,YTO MPEIJIOKEHHS C IPaBOi
CTOPOHBI HE UMEIOT OAJIEKAIIETO — IPAMMAaTHIECKOTO
JUIa— ¥ caMOM CBOEH CTPYKTypOH HE IOIMYCKAalOT €ro
BCTaBKH, OJTHAKO CYOBEKT (IIPOU3BOIUTENH) ACHCTBHU
Ha3BaH B JIONOJHEHUH — ()OpME KOCBCHHOTO Majexa:
TBOPUTEIILHOTO, JATENILHOTO, poAnuTenabHoro. Crenosa-
TEJNBHO, 3TU MPEUIOKEHUS] TOXAECTBEHHBI C IBYCO-
CTaBHBIMM II0 CEMaHTHKE (CMBICIY) M Pa3IH4YHBI IO
croco0y ee BbIpakeHHs. [Ipu 3aMeHe B IByCOCTaBHBIX

TIPEATIOKEHUAX(POPMBI MMEHHUTEIBHOTO Tajea KOc-
BEHHOU MaNeXHOH (POpPMOI M3MEHSETCS THUI TPEAJIo-
KEHUs 10 COCTaBy: Iepesl HaMH MpPEeACTaeT OJHOCO-
CTaBHOE OE3JIMYHOE MPEUIOKEHHUE, TJIe HET TpaMMaTH-
YEeCKOro JIMIa — MOAJIekKAIIET0, HO eCTh (hOpPMaIIbHO
BBIPAQKEHHBIN B KOCBEHHOM IaJIeKe — JOMOJHEHUH —
CyOBEKT (MPOU3BOAMTEID) NCHCTBHS.

bonee neranpHO HAaOMIOAATH CTPYKTYpHBIE OCO-
OEHHOCTUTPEX CTPYKTYPHBIX THIIOB OE3JIMYHBIX TpeEl-
JIOXKEHUH TakXe IMO3BOJISIET HW)KE NPHBEACHHAs Tal-
JIMIa:

DaKyJIbTATUBHBII
Cnoco0 BbIpaskeHHs IJIABHOI'O YJIeHa Ipumepsbt
KOMIIOHEHT

Boooii (T.11.) CHec10

npsMoOe  JOTOJIHEHWe W | — — - .

. JEpeBSIHHBIA MOCT (B.I) = 2-
| .TM4HBIH TI1aroJ B 6€37TMYHOM 3HAYEHUH KOCBEHHOE IIOTIOJIHEHHE B

YCOCTaBHOMY

TBOD.TAJIKE
MIPE/TI0KEHHIO

2.0€3IMYHBIH TIIAT0JI C CYPPUKCOM -Cs

KOCBEHHOE [IOIIOJIHEHHE B
JaT.majaexe

Ieme(n.m.)xouemcs
nocmynump B WHCTHTYT =2-
YCOCTaBHOMY TIPEUIOKEHHIO

3.0e3nu4HbIe  (DOPMBI TIIATOJIOB  Oblmb,
cmams, X6amamv,HeOOCMAsaAmsc He,
yKa3bIBaloIe Ha OTCYTCTBHE YEro-ibo

KOCBEHHOE [IOIIOJIHEHHE B
pOIUT.MaiexKe

B 3tux mMectax e 6b110 TpHOOB
(p.mm.) = 2-ycocTaBHOMY
TpeuToKeHuIo (0e3 He)

Crnemyer cHOBa OOpaTHTh BHHMAaHHE CTYICHTOB,
YTO B CTPYKTYPHBIX THIIaX pacCMaTPUBAEMBIX Oe37TH4-
HBIX TPEAJIOKESHUH MPU TJIABHOM YJICHE — TJIaroje-cKa-
3yeMOM 110 PopMe — MOIKET HaXOTUTHCS TOTIOTHEHNE —
MPsIMOE WJTH KOCBEHHOE — KOTOPOE TaK ke, KaK U TJIaB-
HBI YJICH MO3BOJISIET MPABUILHO OMPENEIUTh CeMaH-
TUKY O€3TMIHOTO MPEI0KEHNUS.

3aKpenuTh JaHHBIC CBEJCHUS MOXHO ITyTEM BHI-
MOJTHEHHUs TPAaMMAaTHYeCKUX 3a1anuil: 1. BeiBemure u3
cocTaBa JaHHBIX MPEIUIOKECHUH (POPMY HUMCHUTEIb-
HOTO TMaJIeXa, 3aMEHUB ¢ KOCBCHHOW MaJeKHOH (pop-
Moil. Uto npu sToM uzmeHurcs? 2. JlaHHble 0AHOCO-
CTaBHBIC TPEIJIONKEHUS TpaHCPOPMUPYHTE B IBYCO-
craBHble. Kakum o0pazom BBl 3TOro mo0werecs? 3.

Omnpenenure B JaHHBIX HPEIUIOKEHHUAX I'paMMaTnye-
ckoe uio. Kakum 4ieHoOM HpeasioKeHns: OHO SIBIISIS-
etca? Tpancopmupyiite X B Pyrou THII MPEI0Ke-
HUS TI0 COCTaBy, COXpaHHWB HMX ceMaHTHKY. 4. Co-
CTaBbTE OIHOCTABHBIC OE3JIMYHBIC MPEIUIOKEHHS 10
JIAHHBIM OTIOPHBIM KOMITOHEHTaM: 1.nar.

3HAY.BUHUT. 00beKTa. 4. TBOPUT. CYObEKTALILB
figﬁ.ﬂ. 3HaY..

I[anee nepexoaguM K pacCMOTPCHUIO 6€3J'II/I‘IHLIX
KOHCprKHI/Iﬁ CO CJIOBaMM KaTeropmu COCTOSAHHSA B

COYeTaHUH ¢ MHPUHUTHBOM HIIH Oe3 Hero.
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B posiu ri1aBHOTO WiieHa —

CJJOBO KaTE€ropum COCTOsIHMA HA —0

CJI0BO KAaTEropu COCTOSAHUSAHA -0
B COUYCTAHUU C l/IH(l)HHI/lTI/lBOM

[Ha HU3KHM OKHOM...

1.,Kanko CONHBIIIKO MHE, Mcaiko Mecdl, sKankoTorolb

UI100umsb UIIb MOMHCHO TOJBKO pa3s...

2.Kak xopouwo xpyrom...

'pycTHO Jcumb OIUIAKAaHHOI HEBecTe. ..

3.V Hac 37ech Tenepb HECHOKOUHO. ..

Xopouto ¢ 10OUMO Ha T10JIE 3AmepAmbCA. ..

4. Tuxo, muxoB OOXKHIYHOM YTy ...

Humery TBOIO 6udems 6Honvno W Oepesam, u
TonossM. .

5.Bam Ho1pno, AHHA, 32 Ball XyTOPCKOH pazop?

[He odeHb arcecmko cnams TaM Ha CKaMEHKe. ..

6.He HyscHbl MHE KOOBLT KOpaOJIM U Mapyca BOPOHBH. . .

Ho Bce e B IUIOXHE MHHYTH HPUAHIHO
py3eliumems...

7.06uono0 MHE 3a Balllk NIbSIHBIE 1€0OIIH. ..

Tak npusmno W Tak J/1€2KOMHE GUOEMbMATH U
TOCKYyIOIHX Kyp..[2].

B xone ananu3a BBICHSIEM: TJIaBHBIM WIEH B 3TUX
KOHCTPYKIUAX BBIPAXKACTCSI CJIOBOM KaTETOPUU COCTO-
STHUS Ha -0 WJIM OHO BBICTYIAeT B COYECTAHHH C MH(DH-
HUTHBOM M XapaKTCPU3yeT COCTOSIHUEC OKPYKAroIei
cpensl WM dYenoBeka ((u3MuecKkoe WM HPABCTBEH-
HOE).

JJis1 3aKpeTuieHIsI JTaHHBIX OC3TIIMIHBIX TPEIIOKE-
HHUHM MOXHO JaTh cleaytomue 3afanust: 1. Onpenenunre
croco0 BBIPaXCHHUS TITABHOTO WiIeHa OC3IMIHBIX TIPeI-
JIOXKCHUH. 3aMEHUTE €ro, TJe 3TO BO3MOXKHO, CIIOBOM
KaTerOpUH COCTOSIHUS B COUYCTAHUU ¢ HHP)(OUHUTHBOM
i 6e3 Hero. 2. CocTaBbTe MPEIOKEHHSI CO CIIOBAMHU
KaTerOpUH C CEMAaHTHKOH a) COCTOSHHS 4elloBeKa; 0)
COCTOSIHUSI OKPYIKAIOIIEH Cpepl; B) COCTOSIHUS HPH-

pouxsl. 3. Tparchopmupyiite naHHBIe OE3THYHBIC TIPEA-
JIOKEHHS CO CJIOBAMHU KaTETOPHM COCTOSHUS B JBYCO-
CTaBHbIC. VI3MEHHTCS 1 IIPH 3TOM CEMaHTHKa MPeAIo-
xenuit? 4. Onpenenure B MPEAIOKEHUIX CYOBEKT Nei-
cTBHUs. B KakoM usieHe npeno)keHus OH IPEICTaBICH?
Bo3MoxHO 1M 0Tpa3uTh ero B mojiexamem? Msme-
HUTCS JIM TIPU 3TOM THII IPEATI0XKEHHS 10 COCTaBy?

Co cieyIoIuM TUIIOM O€3TMYHBIX TIPEI0KEHN I
CTYZICHTOB MOKHO O3HAaKOMUTbD, NIPEJIOKHB UM COCTa-
BUTH IIPEJIOKEHUS C HECKOJIBKUMH OTPHULIATEIbHBIMU
MECTOMMEHHBIMH ¥ BOIIPOCHUTEIBHBIMH  CIIOBAMH
(MecrouMeHMsAMH M HapeuusimMu) c¢ ynapHo HE —
npucraBkoil mian HE — dactunell B KOCBEHHBIX
Hajexax ¢ IpeJyloraMu Win 0e3 HUX:

Hawm He3auem BcTpeuartbcsl.

He c xeMm 1mocoBeToBaThHC.

Herne npucecTs.

He o yem Ham TOBOPHTb.

Hexorma oTapIXaTh.

Heuem 3aMeHUTE.

Hexyna nerbest.

Heuero nenatsb.

HeOTKyI[a B3ATbHCA yCIICXAM.

He ¢ xoro CIIpaIInBaTh.

ITon pyKOBOACTBOM IIperojaBaTelisi CTYACHTHI
MPUXOAAT K BBIBOAY: CTPYKTYPHOH OCOOEHHOCTBHIO
9THX OE3MMYHBIX NMPEAJIONKEHUH SBISETCS HAJMYUE B
cocTaBe MpeUI0KEeHNS OTPULIATEIFHOTO CJIOBA € yaap-
HOIHe-, KOTOpOe HE JOMYyCKaeT yrnoTpeOJeHus TpaMm-

MaTHYECKOTO Mojexamero (¢.AM.I.) H, CieloBa-
TEJIbHO, SBJISICTCS MOKa3aTelieM Oe3JMYHOro MPeasio-
JKEHUS.

s ompeneneHuss IpaMMaTHYECKOro, MOIalib-
HOT'O B YaCTHOCTH, 3HAYEHHUS CTYACHTAM CIIE/IyeT Ipe/i-
JIOKHUThH TAOJIHITY C PSJIOM O€3JTUUHBIX KOHCTPYKITHIA:

1.Hawm teneps cmosams B peMOHTE;
TyT Bam nogopauusams. ..
(TOJIKEHCTBOBAHHE)

MHe 6t TONBKO cMompems Ha Tebs1..; MHE 0b1 ycHymb Ha
uacok; Coamb Ovl F5K3aMEH Ha OTIIMYHO; Bepuymuca ovt
XOTh HEHAJIOJTO B JIETCTBO (XKEJIATEeIbHOCTD)

2.3aznanyms B 11332 U, KaK Ipyry, HOMCANb
Kperrie pyKy, U 10 UMEHH Ha36amb, ¥ yaady
noscenams (FKeNaTebHOCTD)

Kax 6vt HaM B siMy He y2ooumb; Kak 6t He omiubumocas
CBOMX MPOTrHO3ax (OMaceHue, MPeJoCTePekKEeHUE)

3.C coBecThlO He pazmuHymucs; JIMIOM K Iy
i He yeuoams; MHe HEKOTO HO36aMb Y HE C KEM
nodenumupca (HEBO3MOXKHOCTh)

BaM 0b1 TONIBKO I'yMaHHBIC HAYKH BPEnooasams, a He
cmpenams (11eecoo0pa3HOCTh)

4.bstmosB nopore Oelne (HEH30eKHOCTD)

IBam 01 TONBEKO omOvbixame ¥ HE padomams! (CoxalcHHE)

5.Ha HoCckM He nacmynamp; TyT
nocmasumupkpoBath (TpebOBaHME)

IPeaypHOE NeiicTBUE (HET YaCTHUIIBI OBI)

DKenaemoe pelicTBue (ecTh yacTHia Obl)

CryzneHThl JOJKHBI OTBETUTh Ha PAJl BOIPOCOB,
KOTOpBIE TOMOTYT UM Pa300paThCs B CTPYKTYPE ITHX
npeuioxkeHuii: 1. Yem BbIpakeH INIaBHBIN UJIEH Npef-
noxxenus? 2. Kak BbI gymaete, IeCTBUE B OTUX MPEJ-
JIOXKCHUSAX peaybHbIC (IPOUCXOMAAT) WIH HepealbHbIC
(He mpoucxoasT B AercTBUTENbHOCTH)? 3. Kakum mo-
JIaTIbHBIM TJ1arojIoM BbI ONpEJeIUTe HepealbHble NeH-
cTBus?

OtBeuas Ha JaHHBIE BOIPOCHL,CTYIEHTHI OX Py-
KOBOJICTBOM IIPENOAANBATENS JTOJKHBI MIPUNTH K 3a-
KIIIOYEHUIO:B NPEAJIOKEHHUAX CleBa ACHCTBUSA peab-
HbIE, HA CAMOM JI€JI€ IPOUCXOJSIINE B JEHCTBUTEIBHO-
CTH, CIIPaBa — HEPEAIbHBIE, OHH JKEIAITCSI, MBICIIATCS
KaK JEHWCTBUS XKEJIAeMble, KOTOpbIE MPOU30UAYT IpPH
olpeNeNIeHHbIX ycaoBUsAX. CTPYKTypHBIM MOKa3aTe-
JIEM 3THX 3HAYeHUH — PeaIbHOCTh / HEpeaTbHOCTh Jeii-
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CTBHA — ABJIACTCA YaCTHUIa Obl: €€ HaIM4YKE B npeajio-
JKE€HUU YKa3bIBAa€T Ha PEAJIbHOCTH HeﬁCTBHH, OTCYT-

CTBUC — UPPCAJIBHOCTDH HeﬁCTBHH.

CpaBHUTENBHO-CONOCTABUTENIBHYIO  XapaKTepu-
CTHKY BCEX THUIOB OJHOCOCTABHBIX INIarOJIbHBIX IPEN-
JIOKEHUH MOXKHO IPOBECTU CO CTYAEHTAMU HAOCHOBE
pa3pabOTaHHBIX B IPOLIECCE MPOBOAUMBIX 3aHITHI an-
TOPUTMOB U TaOJIHIL:

Pazzpanuyenue 0e31uuHbIX U UHQUHUMUGHDBIX NPEOSIOHCEHUTI NO CEMAHMUKE
1. BeinenuTe riiaBHbIN YJIEH MPEII0KEHHS.
2. YCTaHOBUTE MOJAJILHOCTD JEHCTBUS U CIOCO0 €€ BbIPAXKEHUSL.

l

dopma HaKIOHEHHUS
riaarona:
U3BsSIB. HAKIL - €
pcanbHOC ACHCTBUC,
YCIOBHOC HAKII. -
HppeanbHOC ACHCTBUC

dopmoobpasyromas
yacTuua Obl
IPH TJIaroJje:

HET — PEalbHOE;
€CTh — HPPEAIBHOC

3 Onfeﬂenme BPEMEHHOM IJIaH JIEHCTBUS U CTIOCO0 €T0 BHIPAYKEHUS:

BpeMeHHO# niaH uMeeTcs.
JleiicTBUC COBEPLIACTCS:

peyH — MPOILL. BpeMS;
B) IIOCJIC MOMCHTA peuu — Oya. Bpemst

Q) B MOMCHT PCUH — HACT. BpeMs; 0) 10 MOMCHTA

BpeMeHHO M1aH ONpeaeauTh HETb3d, T.K.
JCHCTBUC MBICIUTCS Kak TpeOyemoc (uH(UHU-
THB B 3HA4. TJI-1a TOBE. HAKJ.) MU KEIAEMOE
(OBI + HH(. = yCIIOB. HaKI-€)

BriBona: l

0€3JIMYHOE MPEATIOKEHUE:
1. Jly4ymie 06110 MOruOHYTH 1.
HaM TaM U JIeYb. ..
2. ...MHe x04eTrcs BaM HEXKHOE

CKa3aThb.

3. 3amaxHeT CMOJIMCTOM CMOJIOH.

l

UHOUHUTUBHOE MPENIOKEHUE:
MHe€ 6BITOJIEKO CMOTPETH
Ha Te0s,
Bujers 1i1a3 351aTo-Kapuii
OMYT.
2. JInuom k nuny JIuna He yBuaarn[2].

Pazepanuuenue 6e31uuHbIX U UHHUHUMUGHBIX NPEOSIONHCEH UL

no cmpykmype

1. Beigenure TpaMMaTH4€CKyr0 OCHOBY OAHOCOCTABHOI'O TJIaroJIbHOTO

IPEUI0KEHHUS.

2 Onpeﬂenme, YEM BBIPAKCH TJIABHBIN YJICH MPEATIOKECHUA.

a) COUYETaHHEM MOAAIBHOrO CJI0BA C HHH-

a) HE3aBUCUMBIM UH(QUHUTHBOM;

HUTUBOM; 0) coueTaHHEM OBITh C UMEHEM
0) coueTaHHEM KaTETOPUU COCTOSIHUS C UH- B) COYCTAHMCM UH(MHUTHUBA C OTPULATCILHBIM
(buHUTHBOM CIIOBOM

BbiBoOa: i l

0€3JIMIHOE TIPEIOKEHHE:
1. BoabHO, 00JbHO MHE ObITH IleT-

poMm,

Korpna kpoBb u ayuma EmenbsHoBa.
2. MHe HyHO ObI KPaCHbII OpP/ICH

3a xpabpocTh MOIO HOCHTb.

3. MHe rpycTHO Ha Te0sl CMOTPeTh,

Kaxkas 00J1b, Kakas kaJioCTh!

VH()UHUTUBHOE TPE/TIOKEHHUE:
1. BbITh B 1OpOre O€exe.
2. KoMy-TO NSITKaMU YK€ He MATBIO
pomam.
3. Hukyna BaM He CKpBIThCS OT rudenu,
Hukyna ne yiiTu ot Bpara [2].
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Cemanmuueckas cmpykmypa 6e31udHbIX U UHQUHUMUBHBIX NPEON0HCEHUT

Tun lo-cocras-
0ro rjar-oro
0e31-oro mpes-
JI0K-5

Cnoco0 BbIpa:keHHust
rjasHoro Il

CeMaHTHKA NPeATOKeHUs

IIpumepsbt

Be3iuunoe mnpen-

a) Oe3J1. r1aro;

0)mu4. TI. B OE3TUIHOM
3Ha4YeHHH; B) B popme 3-To
J. el. 4. HacT. M Oyx. Bpe-
MEHHU U3bSIB. HAKII. M MPOIIL.
Bp. €. YMClia M3BSABUT. U
YCIIOBHOTO HAKJIOHEHHS; T)

[Moanesxanero HeT U ObITh HE MO-
JKET, MOJCTAHOBKA IOJJICKAIICTO
(TpaMMaTHYECKOTO JIHIA) HEBO3-
MOJKHA, XOTSA CYOBEKT JeicTBUS

a) TemHeeT B Oepe-
30BBIX pouliax. Yxe
cBeTaer, KpacKou
TapakaHbed  max-
HeT.

6) CyxoBaroil mu-
noi IlaxHer OT KO-
nec.

B) MHe xorenoch
Obl, Kak MaJjb-
YHIIKE,  KYBBIpP-
KaTbCsl 110 30JI0TY
Tpas.

r) Ho He J100uThH
Te0s1, HE BEPUTH He-
BO3MO’KHO.

B) MHOUHUTHUB + OTpHUIA-
TEJILHOE CII0BO

HOH MOJAJIbHOCTBIO.

JI0KeHue MOJIaJIBHOE CJI. ¢ UH(D-0M; 1T)
MOXKeT ObITh Ha3BaH B JatenbHOM, | 1) Tuxo B dame
CJIOBO KaT. COCTOSIHHS C MH-
P — TBOPHUTEIILHOM CyObBEKTa, BBINOJI- | MOXOKEBENs Mo 00-
’ HSIOIIEro (DYHKIIMIO AOTIONHEHHUS. | phiBYy. CKY4HO MHE
€) CIIOBO Hem, . o
%) Kp.b.CTpajaT. mpua ¢ Ttobou, Cepreit
p-Q-C1p - P Ecenumn, IlogsimaTs
CTHSA ex.d.cp.p. B
r7asa...
cou.cuH(}.u Oe3 Hero.
¢) Kons HeT 1iBeTOB
cpemu 3uMbl, Tak u
TPYCTUTH O HUX He
HAJIO.
x) CyXKIeHo H3Ha-
YaJllbHO MHe B3ie-
TETh B HEMYIO ThMY
[2].
Huskuit nom ¢ ro-
TyObIMH CTaBHSIMU,
. He 3a0biTh MHE
HE3aBUCUMBII
TEOS HUKOT/IA.
a) NH(UHATUB,; |
I1o cemanTuKe BuITh Oepe!
HUudpunuruHoe | 6) OBITH + UM B KOCBEHHOM .
TOKIECCTBEHHBI OC3NMMYHBIM Tiped- | BbITh Benmkoil mo-
NpeAIoKeHne maJiexe; N :
JOXEHUSIM C pealbHOi/uppeansb- | Tepe!

Tenepp Obl OpbI3-
HYTh B HeO60 Bur-
HEBBIM COKOM
CTHX...
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Cemanmuueckas cmpyKkmypa 00HOCOCMABHBIX 2N1AZO0JbHO-TIUUHBIX NPEOSIONCEHUTL

Tun rjarojbHo-
JIMYHOTO MpeIJIoKe-
HUA

Cnoco6 BbIpa:KeHHs IJIaB-
Horo YII

CeMaHTHKA NpeJI0Ke-
Hust

IIpumepbi

a) 1 u 2-e oUIO en. W MH.
Yucna HacTosero u Oyny-
[Ier0 BPEMEHH H3bSBUTENb-
HOT'O HAaKJIOHEHUSI,

0)bopma TrIarona IMOBEIH-
TEJIbHOTO HAKJIOHEHHUS

OmnpeneneHHo-any-
HO€ Mpe/1JI0KeHne

JleficTBHE COOTHOCHUTCS C
CyOBeKTOM JeHCTBUSL.
MpeICTUTCS  KOHKPETHOE
JIUIIO: THI, BB, 51, MBI,

Wx moncTaHoBKa B Kaue-
CTBE TMOJJIEKAIIEr0 BO3-
MOJXKHA

Boccransb, npo3pu u
BbLKAN!
Heockazyem
POK.

Xoau, MOU ChIH, KUBH
6e3 kpoBa, 30pIo¥i U MoJI-
JAHION y KycTa.

Eny na 6apxace, Teraychb
B Oepera.

Ioiiny B ckypre cmu-
PEHHBIM HHOKOM. ..

(aBTOP.)

a) 2-e JHIO €. U MH.Y. U3b-
SIBUTEIIBHOTO HAKJIOHCHUS;
0)riarosl B MOBEJIUTECILHOM
HAKJIOHCHHU;

B) 3-€ IUII0 MH. YUCJIa U3b-
SIBUTCJIBHOTO HAKJIOHCHHUS

O000MEeHHO-THY-
HOE TpPeII0KeHne

JlelicTBHE COOTHOCHTCS C
0000ILEHHBIM JINIIOM, JIH-
IIOM BOOOIIE: THI, BBl KaK
00001IEHHOE JTUIIO.
[MoncranoBka cyObekTa
JIeNCTBUS BO3MOXKHA

Xopouryo Jo1maab

€O JIBOpa He CTOHMIIb.
Hukyna ne ckpoembcst
oT Tubenu,

Hukyna we yiimems ot

Bpara.

JluuoMm Kk nuny nuna He
yBuaMmb  (He  YBH-
aathb)[2].

a) 3-e JIMII0 MH. YKCIia HACTO-
SIIIEero 1 OyAyILIero BpeMEeH!

U3bSBUTEIILHOTO  HaKJIOHE-
Heonpenenenno- HUS;

JIMYHOe mpenioxke- | 6) ¢opma MH. Yucna mpo-
HUe LICANIET0 BPEMEHH H3BSB.

HAKJIOHEHWS;
B) ¢hopMa MH. YKCIa YCIIOB-
HOTO HAKJIOHCHUS

JlelicTBHE COOTHOCUTCS C
HEOIIPEICICHHBIM JTHIIOM
MH. YHCTIa.

Ero moncranoBka (oHH,
JIOAH, IETH U T.J1.) B Kade-
CTBE MOJUIEXkKAIETO BO3-
MO>KHA

AX, 4TO 3a JTommaab!
Eg, nasepHoe,
B ['epMaHuy Kynmuim.

...Jloxoponst MeHs
Koe-KaK.

Mumo OkoH TeOs IoHe-
cyT

XOPOHHUTb.

...Jlo pexkpyrctBa rope

MasuId, A Tereph CIoJIHa
ryJabHyT[2].

ITo 3aBepiieHNH W3y4YEHUS] BCEX CTPYKTYpPHO-CE-
MaHTHYECKUX THUIIOB OC3IHYHBIX TPEIIOKCHUH CTY-
JIEHTBHI JOJDKHBI TIPUATH K CIIEYIOIIUM BBIBOJAM:

1. rpaMMaTHYecKasi OCHOBA B OE3ITUYHBIX MPEIIO-
JKEHUSIX TpeACTaBlieHa OJHUM TJABHBIM YJEHOM B
(hopMe ckazyemoro. B HUX HeT moaeKaero, ¥ camoi
CBOEM CTPYKTYPOU OHH HE IONYCKAaIOT €ro BCTaBKH, TO-
r/1a KaK MPOM3BOIUTEIh ACUCTBUS (CYOBEKT) JOBOJIHHO
94acTO yKa3aH B JIOMOJIHEHUH — (pOpMe TaTeIBHOTO HITH
TBOPUTEIHHOTO T1aJICKA;

2. BBIETISIETCS TIATh CTPYKTYPHO-CEMaHTHUECKHUX
TUTIOB OE3ITUYHBIX MPEIIOKEHUI: 1) TIaBHBIN WieH B
(hopme ckazyeMoro BeIpaKeH B HUX: 1) JTMYHBIM TJIaro-
JIOM B OC3JIMYHOM 3HaYCHHM; 2) OS3TMIHBIM IIIaroioM
¢ cyhdurcom -cs; 3) 6e3MUIHBIMU (OPMaMU TIIAr0JI0B
OBITH, CTaTh, XBATaTh, HEJOCTABATHC HE, YKA3BIBAIOIHE
Ha OTCYTCTBHE 4ero-inbo; 4) CIOBOM KaTETOPHH CO-
CTOSIHHSI B COUYETAaHUM ¢ WHOUHUTHBOM WM O€3 HEro;
5) oTpHULIATETEHBIMU MECTOMMEHHBIMH U BOTIPOCUTEITh-
HBIMH CJIOBaMH (MECTOUMEHUSIMU M HApEUYHsSIMH) C
yIapHOI HE — MPUCTABKOW WITH YaCTUIICH B KOCBEHHBIX
najiexax ¢ mpeyioraMu Win 0€3 HUX B COYETaHUH C H-
(uHNTHBOM;

3. Oe3nMYHBIE TPEIIOKEHUS ITO3BOJIIOT BBIpaA-
3UTh Pa3HOOOPa3HYK) CEMAaHTHKY: COCTOSHHUE NpH-

POIIbI, OKPYIKAIOIIEH Cpebl, MICUXUIECKOe U (hru3mnde-
CKOE COCTOSTHUE Y€JIOBEKA, BOCIIPUSTHUS, IEPEKUBAHUS,
MOJAJIbHO-BOJIEBBIC OTHOIIICHUS H}Oﬂeﬁ; OTCYTCTBUE
KOTO- WJIM Yero-mudo B OIHKCHIBAEMOW CHTYallUH;
OLICHKY AeHCTBUS.

CTyaeHTbl JOJKHBI YBUAETh W MOHATh: OJAHOCO-
CTaBHbIE OE3JIMUHbIE MTPEAJIOKEHHsS, KaK HUKAKOW JIpy-
TOUTHII, TTOKA3bIBAIOT OOTAaTCTBO S3BIKOBBIX CPEICTB
PYCCKOTO 513bIKa,0HH CTIOCOOHBI BBIpaXKaThCaMmble TOH-
KHE CMBICTIOBBIC OTHOIICHMUS, (DYHKIIMOHAIBHO-CTHIIH-
CTUYECKHUE U IMOI[MOHAIbHO-3KCIIPECCUBHBIE OTTEHKH,
KOTOpBIE HE MOTYT OBITH TIEpEIaHBI JBYCOCTABHBIMHU
NPETI0KEHUIMU.

CHnucok 1uTepaTypsl
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B nanHoi#t paboTe npencTaBieHbl pe3yibTaThl HCCIeJOBaHHs (POTONMOMHUHECIEHIIMN KpucTaiuia EuGasSs:Co
JJIA OTIPEACIICHUS MEXAHU3MOB TTOTJIOIEHUA U HpeO6paSOBaHI/IH HOHBOHHMOﬁ OHCPIUU B CBETOBYIO, a4 TAKXKE IJIA
YCTaHOBIICHHUSI IIPUTOHOCTH UCIIOIb30BaHus Kpuctaia EuGa S4:Co B cBeTonmoaax.

Abstract

This paper shows the results of a study on the photoluminescence of EuGa;S4:Co crystal with the purpose of
determining the mechanisms of absorption and conversion of the supplied energy into the light energy as well as
for establishing whether the EuGa,S4:Co crystal is suitable for use in light-emitting diodes.

KiroueBble cjioBa: XAJIbKOICHUAHBIC TOJTYIPOBOJAHUKH, q)OTOHIOMI/IHeCL[eHL[I/ISI, HOH KO6aJ'ILTa, KWHCTHKA,

HMHTCHCUBHOCTD U3JIyUCHUA.

Keywords: chalcogenide semiconductors, photoluminescence, cobalt ion, Kinetics, radiation intensity.

BBenenue

HHTepec k koOambTOCOAEpKAINIUM MaTepHaliaM
00yCIIOBJIEH, MPEXIE BCETO, HATMUHUEM Y HUX ITUPOKHUX
10JI0C JIIOMHHECILICHIIUN KaK B BUIMMOM, TaK U B OJIMIK-
Herl mHppaxpacHoi (UK) obnactax. Hlupoxomosoc-
HOCTB JIIOMHUHECIICHITUH 00YCIIOBIICHa BHOPOHHEBIM B3a-
MMOJIEUCTBUEM HMOHA-aKTUBATOpa W PELIETKH KpHU-
ctajura Matpuupsl. B obmactm  1,75-2,5 MM
peann3oBaHa reHepalys npu KOMHATHOM TeMieparype
BO (DTOPHIHBIX KPUCTAIUIAX, COACPIKAIIUX OKTOKOOP-
JUHUPOBaHHBIC NOHKI KobanbTa [1]. JIroMuHECTICHITHS
B BuauMoi u ommxHeit UK (0,8-1,5 Mkm) nuanazonax
xapakTepHa 1 HoHOB Co?*, 3aHUMAIOIIHX TeTPadApH-
YeCKHE MO3UIKH. B CBSI3M ¢ 3TUM B KaueCcTBe ITOTEHIIN-
aJBHBIX JIA3EPHBIX MATEPHAIOB MIUPOKO HUCCIIECIYIOTCS
KOOaIIbTCOIepIKAIIe KPUCTALIBI, B KOTOPBIX IMPO-
CTPAaHCTBEHHAs] CHMMETPHSI OKPYKEHHsI KoOaybTa sB-

JSIeTCs. MPEUMYIIECTBEHHO TeTpadapuyieckoi [2, 3, 4,
5].

Coenunennst EuGa,Ss BepBbie mosyueHs! B [6] 1
MIPUHAISKAT K OOIUPHOMY KJIaCcCy BEIIECTB C 001Iei
dopmynoit ABL CYT (rne A=Eu, Yb, Sm; B=Al, Ga, in;
C=S.Se,Te). D10 coemmHeHHE OTHOCHUTCS K TETpParo-
HAJIBHOW CHHTOHMU (TIpocTpaHCTBeHHAs Tpymma Fddd)
Y IApaMETPHI €r0 KPUCTAILTHYECKOU CTPYKTYPHI PaBHEI
a=2-,716, b=20,404 u c:12,2001&. B EuGaySs aToMbl
Eu Haxomsarcs B OKpY)XEHHH BOCBMH aTOMOB S, a
aTtoMbl Ga B TETpadApuIecKoM OKpykenunu [7,8,9]. Oc-
HOBOM KpUCTJLIMYECKOW CTPYKTYpbl COEAMHEHUMN
tuna EuGasSy siBnsieTcs: kapkac, COCTaBISHHbINA U3 aH-
TUIPU3MBI (TOMCOHOBCKHE KyOnr) atomoB P30. Terpa-
SAPUYECKUE CETKH C KapKacoOM CTPYKTYPHI 0000IIEHBI
oOIIMMU TpaHSIMU U BepmuHaMu. CBs3b MEXTy HJICH-
TUYHBIMU CETKAMH-CIIOSMU TaJIHEBBIX TETPadAPOB OCY-
mecTBisgercs nocpeacrsoM P30 monusapos. AHanus
MEXAaTOMHBIX PACCTOSHHIA TOBOPUT O MpeoOIagaHuu
HOHHOM COCTaBJISIOLIEH B CMEIIAHHOM HOHHO-KOBa-
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JICHTHOM cBsA3U B cTpyKType EuGasSs. MonHocts 0Opa-
3yeTcs 3a cdeT mepeaad Ha 6S2 2IeKTPOHHYIO CTPYK-
Typy HHEPTHBIX Ta30B, MEXKIY aTOMaMH TAJUTHS M XaJIb-
KOTE€Ha YCTAaHABJIMBACTCS IIPEHMYIIECTBEHHO KOBa-
neHTHBIA THI cBs3u. Cucrema EuS-GarSz sBnsercs
KBa3HMOMHAPHOH U COEPKUT TOIBKO OJHO COCIMHEHUE
EuGaySs, KOoTOpOe KOHIPYPHTHO IUIABHTCS TIpHU
1215°C.

B pabote [10] ucciaenoBaHbl CIEKTPBI BO30YXK/IC-
HUSL U U3Ny4YEHUs, aHTUCTOKCOBas JIIOMHUHECLIEHIUS,
MOCTPOEHA CXeMa PEKOMOWHAIIMOHHBIX MPOLECCOB
CTOKCOBOM M aHTHCTOKCOBOM JIIOMUHECLEHIUH, a
TaKXKe YCTAaHOBJIEH MEXaHH3M aHTUCTOKCOBOW JIOMHU-
HecueHIun B Kpuctauiax EuGa Ss:Er m nepenaum
SHEPTHUU PEeIKO3eMEeTbHBIM HOHAM.

Pabora [11] mocesmmeHa MCCIEIOBAHUIO TEPMO-
JmoMIHecHeHnnn KpuctauioB EuGaySs:Er, onpenene-
HUIO ITapaMeTPOB JIOKAJTBHBIX YPOBHEH.

B [12] paccMOTpeHbI TIOMUHECHEHTHBIE CBONCTBA
kpuctamioB EuGa,S(Se)s:Nd, nokazano, uro nons Nd
B EuGa,S(Se)s Bo30yk1aroTcest Kak 4epe3 MaTpuily, Tak
u yepe3 nosocsl nornomenus Nd. CriekTpsl norsorie-
HUs B MOoHOKpHcTaiuiax EuGa,Ss n EuGasSs:Co uccie-
JloBaHbl B padore [13].

[Mpumecu nepexoansix (3d) 311eMEHTOB CO3/1AI0T B
3amperieHHoi 30He momynpoBoauukos ABYCY! rmy-
OOKHe JOKaJbHBIC YPOBHH M IICHTPHI CBEUCHUS, 00Y-
CJIOBIMBAIOIINE BBICOKYIO (DOTOUYBCTBHTEIBHOCTH U
s dekTHBHYIO JTIOMUHECIIeHIHI0. OHU 00J1aIal0T TEM-
neparypHoil cTaOMIIBHOCTBIO U3JTyYaTeIbHBIX CBOWCTB
(criekTpa W WHTEHCHBHOCTH (POTOJIIIOMHHECHIEHIINU
(DJI), neMOHCTPUPYIOT BBICOKYIO YCTOWYMBOCTD OJIO-
JKeHHS U (POPMBI CIIEKTpa M JINHEWHOCTh WHTCHCUBHO-
cty OJI B IMPOKOM UHTEpBaje ypOBHEN UMITYJILCHOTO
ONITUYECKOTO BO30YKIICHHS BILIOTH JI0 10* Br/cm2.

B manHO# paboTe mpencTaBleHBl Pe3yIbTaThl UC-
CIIeZIOBaHUS (oTOMOMUHECIICHITHA KpHcTaia
EuGaySs:Co aist onpeneieHUs. MEXaHU3MOB TIOTJIONIE-
HUS U IPeoOpa30BaHUs TIOABOJMMOM SHEPTHUH B CBETO-
BYIO, @ TAKXKE JUIS YCTAHOBJICHUS MIPUTOJHOCTH €T0 UC-
MOJIF30BAHUS B CBETOINOAX.

JKcnepuMeHT M 00cy KAeHne pe3yJIbTaTOB.

Coemunenne EuGaySs cHHTE3UPOBAIOCH TBEPIO0-
TeNbHOW peaknueil OWHapHBIX coeanHeHnid EuS n
Ga,Ss. Ipumecs Co npu koauuectse 0,1mMon% mobdas-
JSUTACH K IIFXTE.

Hagecku BemiecTB B3BEMIMBAINCH Ha aHAUTHYC-
CKHX BECaX C TOYHOCTEHIO 70 107r. Marepuaisl cuuTe-
3UPOBAINCH B OTKAYaHHBIX 10 10™*MM.pT.cT. B 3amasH-
HBIX KBaplLEBBIX aMIyjiax AuaMeTpoM 16-24 MM, uu-
Hoi 120-140MM. Awmmynel mepen 3aloJHEHUEM
MIPOMBIBAIMCH KOHIEHTPHPOBAHHONW a30THOM KHCIIO-
TOHN U JUCTWIMPOBAHHOM BOJOM. B Liensax ycrpanenus
B3aMMOJICHCTBHS KBapla ¢ CHHTE3UPYEMBIM MaTepHa-
JIOM CTE€HKH aMITyJI TPapUTH3UPOBAIIHCE.

Cunre3 coenunenusi EuGaS4:Co mpoBoamics: B
cremyronieM pexxume: TemnepaTypa B Iedd HOTHUMA-
nace MeaneHHo oT 300 mo 900 K ¢ nByxdacoBoi BbI-
nepxkoit mpu 900 K. ITocne aToro BKIrodancs BUOpa-
TOp, U Jajiee TeMIepaTypy MOBBIIAIN CO CKOPOCTHIO
50 rpan./dac. C 1eJbi0 IOJHOTO MPOXOXKICHHUS pPeak-
uuu coctaB BoiaepxkuBaics npu 1200 K B teuenue 4

4acoB. 3aTreM TemIiepaTypa Ie4d MeUIEHHO IOHMXa-
JIaCh 10 KOMHATHOM. BpeMsi CHHTEe3a B OXJIaKIEHHUS CO-
craBisuto 12-14 gacos. [TosiHOE OTCYTCTBHE HAa CTEHKAX
aMITyJIbl BO3TOHA M COXPAaHEHME Beca IOCIE CHHTE3a
SIBISIETCST IOKA3aTEIbCTBOM IOJTYYEHHS COCAMHEHHUS
3aJaHHOTO cocTraBa. [ (HOTOHHOTO BO3OYKIEHHS C
A=337.1aM OBUT IPUMEHEH UMITYJIBCHBIN a30THBIN JIa-
3ep Laser Photonics LN 1000.

Ha puc.l. npencraBieHsl CIEKTP JIOMHUHECIICH-
UMM TPY KOMHATHOHM TeMmmepaTtype M Asos=337,1HM.
Cnextp obOxBateiBaeT oOnacth jumH BosH 400-1000
HM, KOTOPYIO MOYKHO Pa3feiINTh Ha TPU YCJIOBHBIC Ya-
ctu: 450-500 M, 500-600 HM 1 850-950 HM. B mepBoit
oOmacTi HaOIIONAIOTCS TPU Y3KHE JTMHUH C MaKCUMY-
Mamu 482 HM, 486 HM U 490 HM, KOTOpBIE 00YCIOB-
JICHBI Pa3peIICHHBIMU IO CIIUHY MEPEXOIaMHU U3 OJl-
HOT'O U TOTO %e Bo30ysxkaeHHoro coctosinus E(%F) Tet-
PaKOOPANHUPOBAHHOTO HOHa Co? B
HIDKEPACIIONIOKEHHOE  BO30YXKJICHHOE  COCTOSTHHE
4T1(*F). Cocrosanue “T1(*F) paciuenisercs Ha YeThIpe
ypoBHs: I's, ['g,I'7 11 Is.

DHepretuueckas guarpamma Co?*, oTHoCsAmAsCS
K IepBOW 00JIaCTH M3Jy4YeHUs, MOoKazaHa Ha puc.2a.
Makcumym mpu 482 HM COOTBETCTBYET MEPEXOAY
2E(%F) —*T1[(T6),*F], 486 M - 2E(°F)— “T1[(['s),*F] u
490 am-’E(%F)— *T1[(T'7),*F]. Bropas 061acTh COCTOMT
13 OJTHOM IIMPOKOH IMOJIOCHI C MAaKCUMyMOM 544 HM,
cootBercTBytoleil nepexony -4f-5d uomos Eu?*
[14,15,16]. TpeTbs 9acTh CIEKTpa HAXOIUTCS B OJIMK-
Helt nadppakpacHoit (MK) obmactu, KoTopas COCTOUT
U3 TUHUK ¢ Makcumymamu 875 uM, 887 uM, 900 HM U
912 HM, COOTBETCTBYIOIIUX nepexoiam
2E(?G)—*T[(I's),*F1,’E((G)—*T2[(Ts,*F] u 2E(*G)—
4T,[(T'7),*F]. Puc.26. oTpaskaeT SHEpPreTUYEcKylo aua-
rpammy noHoB Co?* It TpeThel YacTu creKTpa.

Ha puc.3a. mpencraBiieHbl CIEKTPBI TIOMHUHECIICH-
MU MOHOKpHCTAIIa EuGa,S4:Co** 8 UK obnactu
(1400-1650 uM) TpH pa3HbIX 3HAYEHHSAX JUIMHBI BO3-
Oyxnmaromiero ceeta: 951 um, 952 HM u 981 M. Kak
BUJ/IHO M3 PUCYHKa, CIIEKTP COCTOHMT M3 CEpHH II0JIOC.
Hanbonee WHTCHCHUBHBIM JIMHHUSAM COOTBETCTBYIOT
MaKCHUMyMBI Tipu JauHe BoiH 1408 uM, 1510 HM, 1537
HM, 1555 am u 1587 HM. DT nuHUU 00YCIOBIICHBI TIe-
pexomamu 4T1[(Ts),*F]—*A2(*F),
T F1-%ACF),  “Ti[(Te) FI~*A(F)  n
T4[(Ts),*F] nonor Co?* [17,18]. Ha puc.36. nokasana
9HepreTUyuecKas AuarpaMma THX Nepexo/ioB.

3aki04eHue

Hanuuue B cexrpax ®JI o6pasuos EuGaySs:Co?*
WHTEHCHBHOM TIIOJIOCHI, OXBATHIBAIOIIEH JHana3oH
quH BoH 450-600 kM u 800-950 HM, mO3BOISET
YTBEPXK/aTh, YTO JIAHHBIC XaJIbKOT'CHUIHBIE ITOTYIPO-
BOJHUKH HEPCHEKTHBHBI I 3((EKTHBHOTO BO30YXK-
JICHUSI B HUX JIIOMUHECHCHI[MH B CHHE-3€JICHOM Jihara-
30He m3mydeHneM kommMmepueckux GaN u InGaN cae-
TOJMOMOB W JIa3epHBIX B WHQpPaAKpacHOH oOiacTu
CIIEKTpa.

JlanHast paboTta BbBITIONHEHA MpW (UHAHCOBON
nojpaepxkke donna Pazsutus Hayku npu Ilpesunenre
Asep6aitmkanckoit Pecry6uku - I'pant Ne EIF-BGM-
3-BRFTF-27/2017-15/01/1-M-04
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2 1,5 10 MKM 4T1[(F7),4F]—>4A2(4F)
3. 1,537 mxm “T1[(Ts),*F]—*A(*F)
4 1,555 mxm “T1[(Te),*F—*A2(*F)
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YPABHEHUE IIPEJUHIEPA - OCHOBHOE YPABHEHME BCEJIEHHOM
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THE SCHRODINGER EQUATION - THE BASIC EQUATION OF THE UNIVERSE

AHHOTAIHSA

Chernukhin K.
I.A. Bunin YSU in Yelets

B crartbe PacCMOTPEH BLIBOJ YpaBHCHUSA L[IpezLHHrepa U MPUMCHEHUE DTOTO0 YpaBHCHUA [JId ONUCAHUSA
CBOWCTB KBAHTOBBIX OOBEKTOB. PaCKpI:ITLI ACIIEKTHI €0 BAXXHOCTH U YHUKAJIBHOCTH.

Abstract

The paper considers the derivation of the Schrodinger equation and the application of this equation to describe

the properties of quantum objects.

KuroueBble cioBa: kBaHTOBas pusuka, onepatop Jlamnaca, oneparop ['amunbpToHa, BoTHOBas (QYHKIHS, TH-
note3a Jie bpoiisns, KBaHTOBBIN pOTaTOP, KBAHTOBBIN OCLUILIATOP.
Keywords: quantum physics, Laplace operator, Hamilton operator, wave function, de Broglie hypothesis,

guantum rotator, quantum oscillator.

Berymiienue

Tena knaccuueckoil pU3NKH, KOTOPbIE MBI OyieM
Ha3bIBaTh MAKPOOOBEKTAMH, MOYKHO HA0JIIOaTh HEIO-
CPeICTBEHHO, 0e3 crenuansHOW ammaparyphl. [
Ha aBTOMOOWIIb, MBIDKYIIUHCS MO IIOCCE, MBI BHIUM
HETIOCPEACTBEHHO aBTOMOOMITH OIIPEeIICHHOTO IIBETA,
o0amaromuil onpeneneHHo CKOPOCThIO, TTepeIBHUTa-
IOLLUICS B ONPEAEICHHOM HANpaBiICHUU. Y HETO €CTh
TPaeKTOpPUSl JBUKEHHs, OH IMPOXOJUT 3a KaKOoe-TO
BpeMs KaKOM-TO IIyTh, HA HETO IEUCTBYIOT CUJIBIL, KOTO-
pble BIUSIOT Ha IBH)KEHHE. ABTOMOOWIIB 001agaeT Me-
XaHWYECKON DJHEpruei, HENpPEpbIBHO MEHSIOLIEHCS,
MPU YCIIOBUHU, YTO HEMPEPHIBHO MEHSETCS €ro CKO-
POCTh | TIOJIOKEHHUE B MpocTpaHcTBe. Habmrogarens u
aBTOMOOWIIb B 3TOM CiTy4ae — 00a MaKpOOOBEKTHI.

B xBaHTOBO# (u3mke HaOmOaTedh U OOBEKT
HaOJFOICHUS HAXOIATCS Ha pa3HBIX YPOBHAX. OMHUCHI-
Basi COCTOSIHUE MUKPOOOBEKTa, MBI HE MOYKEM OKOHYA-
TENBHO a0CTParupoBaThCs OT MO3ZUIUHN KIIaCCHYECKOU
(u3ukn. MBI TUIITE UCKa)kKaeM KITACCHYECKUH ITOIXO0]
[OJ1 IPU3MOH SKCIIEPUMEHTAIbHBIX OTKPBITUI U TEOpe-
TUYECKUX TIPEIONOKEHUH, CAECNaHHBIX B 001acTh
KBAaHTOBOI MexaHUKHU. I'oBOps 00 3KCTepHMEHTe, He
CTOMT 3a0bIBaTh O CYOBCKTHMBHOCTH HAOJIOICHUS.
Benb, 4T00BI 0OBEKTUBHO CYIUTh O KaKMX-TO MPOIIEC-
cax U SIBJICHUSX, MPUCYIINX 00BEKTAaM MHKPOYpPOBHS,
HY>KHO HETNOCpPEICTBEHHO HaOmonath ux. Ho, MBI He
CMOKEM, HallpuMep, YMEHBILUTLCS 10 Pa3MEPOB JJIEK-
TPOHA U CTaTh CBUAETENSIMU KBAHTOBOIO cKauka. Mbl
MOKEM JIMIIb CYJUTh O KBAHTOBOM CKa4Ke, PETUCTPHU-
pysl U aHAIU3UPYS PHEPTETUYECKUH CIIEKTP aTOMa.

IToaTomy, 31ech U aanee, u3narasi TEOPETHUECKUE
TIOJIOKEHUS, JIenasi OnpeelieHHbIE BBIBOIBI M yMO3a-
KITIOYeHHs, OyJIeM MMETh B BUAY CYOBEKTHBHYIO JO-
CTOBEPHOCTh HAITUX 3HaHWH. Benb, 4TOOBI TOBOPUTH,
KaK YCTpPOEH MHp, He0Os3aTeNbHO 3HATH TOHKOCTH
CTPOEHUS] KAXKJOTO aToMa M TPACKTOPHUIO JIBIKEHUS
KaXXJ0ro 3JIEKTPOHA, JOCTaTOUHO UMETh CBOM HE3aBH-
CUMBIH B3rJIsi, CHOPMHUPOBABIIUICS ITyTeM HOAPOO-
HOTO U3yYCHHS U OCMBICIICHHUS CYIIECTBYIONIMX O0IIIe-
MPUHSTHIX MMOJIOKEHUMH.

VIMeHHO TakOMy MPUHIUITY U CIIE0BaJl aBCTPHil-
ckuii ¢pusmnk-reopetrk DpBuH lllpenunrep, koraa, Bbl-
CTymasi C JIEKI[He O COBpeMEHHON (hU3HKE Mepest CTy-
JEHTaMHU, BbIBEIl CBOE 3HAMEHUTOE YpaBHEHHE.

Bynyun npusepkeHIEM KOHCEPBATUBHBIX B3IJIf-
JIOB, OH HE MPHUHUMAaI runotesy ae bpoiins, cormacHo
KOTOPOH, JIF000H CBOOOIHO ABIKYIIEHCS YacTHUIIE CO-
OTBETCTBYET IUIOCKash MOHOXPOMAaTHYECKas BOJIHA,
olnpenesionas cocrosHue gactuupl. [llpeannrep nel-
TaJCsl ONPOBEPTHYTh OOLICHIPUHSTHIC MOJOXKEHHUS O
BOJIHOBOHM NpUpPOAEe MUKPOOOBEKTOB M, CaM TOTO He
OXKHJast, TPEIJIOKII HOBBIM YHUKAIIBHBIA CIIOCO0 pe-
IICHUSI OCHOBHOHM 3allayd KBaHTOBOM MEXaHUKU —
HaxO0X/JICHUS BOJIHOBOW (DYHKIIMH.

BonHOBast GyHKIMS MCUEPIIBIBAIONIE OIMCHIBAET
COCTOSIHHE MUKpPOOOBEKTa. C IOMOIIBIO HEe, HCIOJIb-
3ysl OMEpaTopbl KOHKPETHBIX (PU3NYECKHX BEIMUHH,
MO>KHO HalTH 3TH BeIU4UuHbI. U, B 0TIIM4KE OT ypaBHe-
Hus ne bpoiins, ypaBuenue lpenunrepa He orpaHu-
YUBAJIO YACTHUIy OTCYTCTBUEM CTOPOHHHUX CHII M HO-
JIeH, BIUSIOMUX Ha ee ABmxkeHne. Haobopot, ycnosus
HECBOOOIHOTO JBIDKEHUS, SBSUTUCH OTPEACISIONIUMH
B TIpOIIECCe HAXOXKICHNU HCKOMOH (QyHKIIHN.

Ienb Moeli cTaTbu — HE IPEJIOKUTh KAKOM-TO HO-
BBIH B3IVISA HA 9TO YpaBHEHHE, a yOeIUThCS B €T0 YHU-
KaJbHOCTH, B KpacoTe M TOYHOCTH MaTeMaTHYECKOTO
amnmnapara, 4yepe3 KOTOPBI OHO BBIPAXKAETCSA U MPOUTH
o BceM 3TamaM, KoTopele npeononen IIpenunrep,
MIPEeXk/Ie YeM MOIydUTh OCHOBHOE ypaBHeHUe BceneH-
HOM.

BriBox ypaBHenus lllpennnrepa

BomHoBass ¢yHKIMS yHUKadbHAa TEM, YTO cama
OHa He uMeeT (uzmdeckoro cmeicna. OHa sBIAETCA
JIUIIB YacThIO MPEAIolaraéMbIX MaTEMaTHYECKUX BbI-
YHUCIICHUN 110 HAXOXIEHHIO KOHKPETHBIX (HH3UIECKUX
BEJTHYHH.

Beimetmm B mpocTpaHCTBE  Maiblii  00BeM
dV=dxdydz. ITycTp B npenenax BbIACICHHOrO 00beMa
BojiHOBasi ¢yHkums W He mensercs. BeposithHocts dP
HaXOXICHHSI YaCTHIIBI B 3TOM 00BbEME MPSIMO IIPOIIOP-
LUOHAJIBHO €MY U 3aBUCUT OT MOAYJISl KBaJ[paTa BOJIHO-
BOM (yHKIMH:


https://yandex.ru/maps/?source=wizbiz_new_map_multi&text=%D0%B5%D0%B3%D1%83%20%D0%B8%D0%BC%20%D0%B1%D1%83%D0%BD%D0%B8%D0%BD%D0%B0%20%D0%BE%D1%84%D0%B8%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9%20%D1%81%D0%B0%D0%B9%D1%82&ll=38.5015455%2C52.61819411&sll=38.5015455%2C52.61819411&sctx=ZAAAAAgBEAAaKAoSCVad1QJ7PENAEQd40sJlTUpAEhIJQoASEad2sz8RWW%2F%2BZQqkpz8iBQABAgQFKAA4AEDZU0gBYjByZWFycj1zY2hlbWVfTG9jYWwvR2VvL0hvdGVsQm9vc3Q9ZXhwZXJpbWVudGFsXzFiN3JlYXJyPXNjaGVtZV9Mb2NhbC9HZW8vUmVxdWVzdFVnY0ZvclBvc3NpYmxlT3duZXJzPXRydWVqAnJ1cAGVAQAAAACdAc3MTD6gAQGoAQC9ASCAF0%2FCATmkkbuQBJm%2F8Mj0A6Tmy8y2BIS8sZS1BaWkvb7tBJyC0akG9ci9%2BpMGgcqjgAWFvO%2F79AbSqciy8gXqAQDyAQD4AQCCAjjQtdCz0YMg0LjQvCDQsdGD0L3QuNC90LAg0L7RhNC40YbQuNCw0LvRjNC90YvQuSDRgdCw0LnRgooCAA%3D%3D&spn=0.032418%2C0.019682&sspn=0.032418%2C0.019682
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dP = |¥Y2|dV ¢))
CrneoBaTesbHO,
w2 = )
av

[omyuaercsi, 4ro KBagpar MOJIYJS BOJHOBOM
(yHKIIMH paBeH IUIOTHOCTH BEPOSITHOCTH, TO €CTh OT-
HOIICHHIO BEPOSTHOCTH HAXOXK/ICHHS YaCTHUIIbI B HEKO-
TOpoM 00BEME K ITOMY 00BEMY.

[IpounTterpuposas BeipakeHue (1) mo odvemy V,
HOJTyIHM:

v2
P = |, 1¥¥"|dV (3)
®opwmyna (3), toe V" — hyHKONSA, KOMIDIEKCHO CO-
NPsDKCHHAS ¢ BOJIHOBOM, O3BOJISICT ONPEESIIUTh BEPO-
ATHOCTD HaXOJKICHUS YaCTUIIBI B HEKOTOPOM oObeMe.

[TycTh B MOMEHT Havaja u3MepeHHd (B MOMEHT
Bpemenu t = 0) pynkuus ¥ (x,y,z,0) sBugercs Boi-
HOBOW M OJTHO3HAYHO ONHCHIBAET COCTOSIHUE YACTHLIBI.

[IpoBenem m3mepeHne uyepe3 HEKOTOPOE BpEMSI.
Torgat > 0. B aToM ciyyae COCTOSIHME YacTHULIBI U3-
MEHHTCS M OyOeT  ONUCHIBaThCs  (YHKIHEH
¥Y(x,y,21).

Kak cBs3ansr Mexxy coboit pynknuu ¥ (x,y, z, 0)
n¥(x,y,zt)? Tak kak BoJHOBas (YHKLHs IOJHO-
CTBIO XapaKTepU3yeT COCTOSHHE YacCTHLI, TO, CO-
IJIACHO TPHUHLUIY NPUYMHHOCTH, JNEHCTBYIOIIEMY B
KBaHTOBOM MEXaHWKe, OHa JOJDKHA OIpPEACIATh |
JlanbHelIee N3MEHEHHUE 3TOI0 COCTOSTHHS.

Paccmorpum W(X,y,z, At), npu At, GeckoHEUHO
6mmkoM k t = 0:

¥Y(x,y,z,4t) = ¥(x,y,2,0) + %dt (4)
0¥ (x,y,Z,t)

at
mareea m3 ¥ (x,y,z,0) , T0

% = L(x,y,2,0) ¥(x,y,2,0), (5)

rae L(x,y, z,0) — HekoTopas onepaiusi, HeoOXo-
m u3 ¥(x,y,z,0). D10

Tak kak JAOJOKHO OJHO3HAYHO ompeac-

JuMasd U1 oJIy4YCHU L

OTIepaTop CMEIIEHHS BO BpeMeHH.
Tak xak MoMeHT BpemeHH t = 0 B3iT mpowms-
BOJIHO, TIOJTy4aeM

WOVED — Lix,y,z,0) ¥(ny, 20, (6)

Ioctynupyem omnepaTop L, Tak kak OH He ornpese-
JSIETCSI U3 TIPUBEACHHBIX BBIIIE TTOJIOXKESHHUH.

CorylacHO NIPUHIMITY CYTIEPHO3UIMN COCTOSHHH,
(IpUHIMIT CYTIEPIIO3UIIUK COCTOSHUI B KBAHTOBOM Me-
XaHUKE COCTOUT B TOM, YTO, €CIIM KBAaHTOBBIH OOBEKT
MOXET HaXOAUTHCS B COCTOSIHUSIX, OIHMCBIBAIOIINXCS
BOoNHOBbIMH GyHKIMAMU Yy, Vs, ... , ¥, , TO ¢uznde-
CKH JJONYCTUMOM OyJeT ¥ CyNepHO3UIIHs 3TUX COCTOS-
HUH Y =0O% + G¥Y, + ... + C,%,,
rae C,C,, ... ,C,,— TPOU3BOJBHBIE  KOMILIEKCHBIC
YHCIIa) 3TOT ONEPaTop JOJDKEH OBITH JIMHEHHBIM.

OH He MOXET COAepKaTh NEPBYI0 MPOU3BOAHYIO
o t, MOTOMY 4TO OIepaTop L BhIpakaeT MEepPBYIO MPO-
n3BoAHYIO 110 t yepe3 ¥ (x,y, z, t).

Taxoxe, ecir ObI OH COZIeprKajl IPOU3BOIHBIE BBIC-
MIMX TIOPSIZIKOB TI0 t, TO ypaBHeHuE (6) ctano Obl ypas-
HEHHeM Ooiee BBICOKOTO TOPSAIKA, YeM IEpBBIA. A,
CIIeZIOBATENILHO, JUIA ONIPEEIICHISI COCTOSIHUS B TIOCIIEe-
JIYIOII[Fie MOMEHTHI BPEMEHH, HYXXKHO OBUIO OBl 3HATH
npu t = 0 He Tonpko ¥ (x,y,z,0), HO ¥ IPOU3BOAHBIC
no Bpemenu ot ¥. To ectb, BoaHOBas (YHKIUS HE

A =

orpezaesiaa Obl OTHO3HAYHO COCTOSIHUS CHCTEMBI, YTO
IIPOTUBOPEYHT HAIIEMY OCHOBHOMY YTBEPKICHHUIO.

Hanmumne mHTETpana no t o3Hadano Obl, 4TO AJIsS
MIOCJIEAYIOMIETO UTPAET POJIb 3HAUCHHE IICH (PYHKIINU
Ha LEJIOM OTpe3Ke BPEMEHH, TO €CTh HUCTOPHA IPO-
necca. YTo 3KCIIepUMEHTAIIBHO ONIPOBEPTHYTO.

Taxum o6pa3om, oneparop L moxer comepxkats t
JIUIIB KaK IMapamerp.

PaccMoTpuM CcBOOOJHOE IBM)KEHHME YACTHUIIBI C
OTIpe/IeJICHHBIM 3HAa4eHHeM HMIyibca p. BoaHoBas
(YHKIWA, OMHCHIBAIOIIASI COCTOSIHUE TaKOW YacTHIBI
€CTb BoJIHa 2 bpoiis:

Y(r,t) = cel@=kn )

I'me r— pannyc-BeKTOp MNPOU3BOJBLHOW TOYKHU
IIPOCTPAHCTBA, W) — YaCTOTA PACIPOCTPAHEHUS BOJIHBI,
k — BoyTHOBOI1 BEKTO.

IIpu sTom

E = hw (8)
P = hk 9)

B namewm ciyuae:

Y(x,y,zt) = cei[(%_(%)] — cer(BtP) (10)

YuutsBas p = p, + Py + D, , noNy4yaeM:

Y(x,y,zt) = ce%(Et_px_py_pz) (11)

e E = r _ PxtPy+Dz

2m 2m
BrimmoranM TIOACTAaHOBKY. OHYCTI/IM TIPOMEXKY-

TOYHEIC BEIUHCIICHHE. B I/ITOl"e NOJTYyYnM:

v _
v o
ne  A%Y = ax2 57 %— omeparop
Jlamnaca.

JlaHHBII onepaTop MOKHO BBIpasHTh B cepuue-
CKHX KOOpILI/IHaTaX'

sin@— ( Zaw)+ae(51n9 L9 w](13)

m [ ar sm 0 d¢p?
OTMGTI/IM, 4TO, CorjiaCHoO Hamei a6CTpaKL[I/II/I, qa-
CTHIIA JBIDKETCS CBOOOIHO M BBEIEM CIEAYIONIHNA Ma-
TeMaTHYECKUHA oreparop, Ha3bIBaCMEIN TaMHUJIBTOHHA-
HOM JIBIDKEHHUS CBOOOJHOM YaCTHIIBI:

N h_2 2
fi=-(2)a (14)
VYpasuenue (11) mocnie mocTaHOBKY MPUMET BUI:
oy 1 A
% = HY (15)

VYuaureiBas (6), moaydaeM onepaTop CMEIEHHUS BO
BPEMEHH UL CBOOOIHOTO JIBH)KEHHMSI:
1 A

L =—=H 16
(19)

B kBaHTOBOM MeXaHMKe BBILLIEONMCAHHBIN onepa-
TOpP CUMTAETCSA YHUBEPCAIbHBIM. Toraa Mbl MOKEM Ie-
penmcath ypaBHeHue (6), yunTbiBast ypaBHeHue (15):

. 0¥ A

VYpasuenue (16) ecTh BpeMEHHOE YpaBHECHHE

IlIpeaunrepa. B packpbITOM BUIE, YUUTHIBAS

i=-(B)a2 +u
= - (E) + U(x,y,z,t), OHO mnpHUMET
BUJL:
.. 0¥ h?
ih— = —(E)AZ‘P + U(x,y,z,t) ¥ (18)
I'ne muoxurens U(x,y,z,t) 0003Ha4aeT MOTEH-

IMUAJBHYKO DHEPIUIO 110JI1, B KOTOPOM YacTHhla JIBH-
KETCA.
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IIpumenenne K KBAHTOBOMY rapMOHHYECKOMY
OCHUJLIISITOPY

Onnomeproe ypaBHenue Illpenunrepa, wu3Ha-
YaJbHO 3alMCaHHOE B CIICAYIOMICH (bopMe:
9%y
(zmo) St (E-W)Y = (19)
HpI/IBeZleM K BUJLY:
_ 2
Tr W = (20)
I/ICHOHL?)yﬂ 3aMeHy Cﬂe[[y}OIHI/IX HepeMeHHLIX:
2 _ 1 _ h
2=ty = [ @

YpaBHeHue (20) nMeeT cnez[yfomee oOriee perre-

g =G Jon
Vx0 V2T iV

KoropoMy oTBe4aloT COOCTBEHHBIC 3HAUCHUSL:

sn=(2n+1)

Wy B HCXOIHBIX 0003HAUCHHUSX !

En=hao(n+5),n=0,12

Takum 00pa3oM, Mbl YBHJEIH, YTO TOJHAS SHEP-
TSl MEHSIETCS] HE HEIIPEPBHIBHO, a MOPIIMOHHO MJIH JHC-
KPETHO. DTO NPHCYIIE TOJIBKO KBAHTOBBIM OOBEKTaM.

BennunHa N ecTh He YTO UHOE, KaK IJIABHOE KBaH-
TOBOE YHCIIO, ONPEACIIAIONICE YHCIO Y37I0B BOJHOBOH
¢yaxamu o ocu OX. To ecTh onpenensromee TOYKH,
rue BoJHOBas (yHKIHMS oOpaliaercs B HOJb. B aTnx
TOYKaX BEPOSATHOCTb OOHAPYKECHHs YaCTHLBI paBHA
HYJIIO.

Vpasuenue lllpenunrepa no3BoiigeT ONpeneanuTh
SHEPrHU CTAllMOHAPHBIX COCTOSIHUI KBaHTOBOTO Tap-
MOHHYECKOTo ociuiuisitopa. IIpu aToM Kakaomy co-
CTOSIHMIO CO 3HaueHueMm sHepruu E, coorBeTcTByeT
OJTHa BOJIHOBast pyHKuus ¥n.

IIpuMeHeHune K poTaTopy

[Tycte wacTHna BpallaeTcs BOKPYT HEIOJBHIK-
HOTO LICHTpA.

Sanmiiem ypasuenue lllpenunrepa B cdepuue-
CKHX KOOp,I[I/IHaTaX'

L% M Ey =

sm9 —

r2s5in6 96 ( r2sinf? 64)
BBeI[eM BMECTO MacChl M MOMEHT I/IHepHI/II/I | =

mr2 1, YIUTBIBass HE3aBUCUMOCTD (P OT I, T.€. YUYUTBIBAsS

HHUC!

d
TO, 9TO % =0, mepermmieM ypaBHeHUE (22) B clIeIyro-

IIeM BUJIE:
1 9,. 0¥ 1
r2sinf £(S|n9 30 +sm92 A2 +X¥,_O (23)

Omnyckast CIOXHBIE MaTEMAaTUYECKUE BBIYHCIIE-
HHS, Cpasy 3aluIleM COOCTBEHHbBIE 3HAUYCHNUS, COOTBET-
CTBYIOIIIIE HOPMHUPOBAHHBIM ceprueckiM QyHK-
IIUSIM, SIBJSIFOIIIMMCSE pellieHneM ypaBHeHus (23):

x=AA+1)

[epetinem ot y k E. [Tomyunm auckpeTHbIe 3HAYE-
HUS SHEPTHH POTaTopa:

Em=1(+1) (%), 1=0.12,

I'ne | — opbuTanbHOE KBAHTOBOE YHUCIIO.

Tak e B ciydae KBaHTOBOTO pOTaTOpa KBaHTO-
BaThCsI OyJeT MOMEHT HMITYJbCca IO CIEAYIOUIEMY
YCIIOBHIO, YTO HE XapaKTEePHO I 0OBEKTOB KIaccuie-
CKOM (pU3UKH:

ILL =8I0 + 1),

0(22)

Takum 00pazoM, Mbl yOEIUIUCH B AUCKPETHOCTH
M3MEHEHHMI 3HAYEHHs MOMEHTA HMMITYJIbCa YaCTHUIIBI,
BpAIlAIOIIENCs BOKPYT HEMOJBUKHOTO LEHTPA.

VYpaBuenus UlpenuHrepa 3nech Tak e, Kak U B
BBIIIEONMCAHHOM IIPUMEPE, MO3BOJIET ONPENEINUTh
SHEPruM CTalMOHAPHBIX cocTossHui. Ho, otinuuue co-
CTOUT B TOM, 4TO B JJaHHOM CIIy4ae COCTOSHHIO POTa-
Topa ¢ 3Heprueit E| coorBerctByer (21 + 1) BonMHOBBIX
GyHKIMHA.

OTo UL ABE 3aJjaud U3 MHOYKECTBA BaXKHBIX 3a-
Jlad, KOTOpPbIE PEIIAlOTCS MPUMEHEHUEM YypaBHEHUS
IIpeaunrepa. MeToasl HAXOXACHUS PELICHUN 3TOrO
YpaBHEHMs], 3allUCAHHOTO B Pa3sHBIX BHIAX, B 3aBUCH-
MOCTH OT yCIIOBHs TOCTaBJIIEHHON 3aJja4y, paCCMaTpH-
BacT MaTeMarndeckass (usnka. 51 BBIIIE TPUBOXY
JIMIIb KOHEYHbIE pe3ynbTarhl pemeHui. [lotomy uto
LeJIb MOEH CTaTbH — NO3HAKOMMTB YUTATENS C MaTeMa-
TUYECKHM allapaToM KBaHTOBOH MEXaHUKHU IOBEPX-
HocTHO. Ha TakoM ypoBHe, KOTOpBIil He Merian Obl Gu-
3MYE€CKOMY BOCIIPUSITHIO, HO M HE UCKJIIOYaJ Obl OKOH-
4yaTeIbHO BOCIIPUSATHS MAaTEMaTHUECKOTO S3bIKA.

3akiai04yeHue

Cratbs, B koTopoit Illpeaunrep BrepBble BBEN B
(U3MKY NOHITHE BOJHOBOW (DYHKLIMH M IPEAJIOKUI
ypaBHEHHE, TO3BOJISTIONIEE 3Ty (DYHKIUIO HATH, ObUIa
omybimkoBaHa 27 sHBaps 1926 roma mox Ha3BaHUEM
«KBaHTOBaHME, KaK 3a7adya O COOCTBEHHBIX 3HaUe-
HUSX».

B neit Ulpenunrep nucan: «OCHOBHBIM HCXOJ-
HBIM TOTYKOM, KOTOPBIH IPUBEI, K MOSBICHUIO IPHBE-
JCHHBIX 37IeCh pacCyXJIeHHMH, Obula AuccepTanus Je
Bpoiins, comeprkaiast MHOTO TIIyOOKHX MIEH, a TaK e
Pa3MBILIUICHUH O MPOCTPAHCTBEHHOM pPAaCIpeeIeHUN
(ha30BBIX BOJH, KOTOPBIM BCSKHH pa3 COOTBETCTBYET
HNEepHUOUUECKOe ABIDKCHHE 3JIEKTPOHA, €CIH TOJBKO
STH BOJIHBl YKIIAABIBAIOTCSA HAa TPAECKTOPUU LEI0E
yucio pa3. ['maBHoe orTiauuue ot Teopuu ae bpoiins, B
KOTOPOH TOBOPHUTCS O MPSIMOJIMHENHO PacHpOCTpaHs-
IOLIENCs BOJIHE, 3aKII0YAETCA 31€Ch B TOM, YTO MBI pac-
CMaTpHBaeM, €CJIM HCHOIb30BATh BOJHOBYK Tpak-
TOBKY CTOSTYME COOCTBEHHBIE KOJIEOaHUS.»

S mpuBe BBIIIE HE TOIBKO MAaTEMAaTUIECKH YIIPO-
LIeHHBIH BbIBOJ ypasHeHus lIpenunrepa, onupascs Ha
MOJIOXKEHHUS, NPUBEACHHBIE B PA3HBIX IOCOOHMIX IO
KBaHTOBO# (M3MKe, HO €lle U PacCMOTpes MpHUMeHe-
HHE 3TOTO YPaBHEHHS.

He crouT 3a0b1BaTh, 4TO KBaHTOBAs (JU3HKA UMEET
CTATUCTHYECKMH XapakTep. YYEeHbIM MPUXOAUTCS
HMETH €TI0 C Pa3IMYHOTrO BU/Ja HEONPEAEIEHHOCTAMH,
IIPEO0JIEBATh TPYAHOCTU U3MEPEHHS BO BPEMs dKCIIe-
pUMEHTa, MOCTOSHHO MCKaXXaTb YXKE€ CIOXKHUBIIHECS
MOAXOJIbI MO MPU3MOM HOBBIX OTKpBITUH. [Io Moemy
MHEHHIO, BEJINKOE 3HaueHne ypaBHeHus lllpenunarepa
B TOM, YTO, pelIas OCHOBHYIO 3a7ady (H3UKH MUKPO-
MHpa TI0 HaX0XKJICHUIO BOJHOBOH ()YHKIMH, OHO BHO-
CHUT HEKOTOPYIO YIOPSJOYCHHOCTh B ammapar OIHca-
HUS TIPOLIECCOB U SABJICHUH, TPOUCXOIAIINX TaM.

Ham ynamoce yOeanuThCsi B €ro YHHKaJIbHOCTH.
Benp oHO 1103BOJISIET paccUnTATh JIIOOYIO (PU3NUECKYIO
BEJIMYMHY, COOTBETCTBYIOUIYI0 OOBEKTYy, codeTas B
cebe NMPHU3HAKN YPaBHEHMS COCTOSHHS U JIBHIKCHUSL.
upoknii nuana3oH BeNWYMH W (QYHKUUH, OAHO-
3Ha4YHO ompeesaomuxcs u3 ypasHenus llpenunrepa,
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MCYEPIBIBAIOLIE OIUCHIBACT JI000H MUKPOOOBEKT, JIIO-
Oyro vactuiy. IloaToMy 3aBHCHMOCTB, MOTYYEHHYIO
[Ipenunrepom B mpolecce HAyYHBIX U3BICKAHUH B HO-
BOHM JJI1 TOTO BPeMEHHU 00JacTH (PU3HMKH, MOXKHO IO
IIpaBy Ha3BaTb OCHOBHBIM yYpaBHEHHEM BceleHHOM.
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Abstract

The aim of our research is to explore the ways to ensure the active participation of every child in the
educational process, regardless of inclusive learning abilities and educational needs. In order to achieve the set

goal, the following tasks are planned to be performed:

1)  Analysis of gaps in educational opportunities of the children with disabilities and identification of the

ways of solution;

2) Investigation of the ways of provision of support by healthy students to the learning process by working

together with the students with disabilities;

In our research, we will try to find answers to the following questions.
v' What steps are needed to be made for making learning accessible and comfortable and most importantly

to formalize social and life skills?

v" How important is it to change teaching methods for all children to develop and master the material

effectively?

v' What will help students to learn better and be more successful in their interactions in education?
Keywords: education, inclusion, correctional training, learner, teacher, sociality, standard.

Preface

In modern times, an inclusive outlook has
emerged as a positive condition for the correction and
development of children with disabilities. Thus, the
positive pedagogical effect of the integration of chil-
dren with different abilities and skills in a single educa-
tional space is noticeable.

The anthropological feature, which is an urgent re-
quirement of modern times, requires us to develop cor-
rective methodologies and methods based on the psy-
chology of today's children. This condition considers
the condition of children with disabilities as a normal
human condition. Therefore, corrective training based
on the traditional views of psychologists is being re-
vived, and this training is beginning to gain innovative
meaning.

We can see that the medical model prevailed in the
society until the 1960s, both in our country and in the
world. The medical model requires the elimination of
diseases for people to be in society. Since the 1960s,
the emergence of the Human Rights Movement has cre-
ated a social model that requires persons with disabili-
ties to participate in education and social life. (Akcha-
mete, 2012). The social model has long been perceived
as a way of engaging children with disabilities in edu-
cation and assessed as "integration” (Woods 2015).
However, the social model is an integrative model that
requires equal education in the midst of diversity. In-
clusive education is not only the adaptation of educa-
tional institutions to the needs of children with disabil-
ities, but also requires their ability to communicate with
others and to feel part of the educational process with
the applied curriculum (Ainscow, 2002).

Inclusive education enables children with disabil-
ities to receive equal education with other children

(UNESCO, 1994). At the same time, it is a complex ex-
perience for those who are in early childhood. To be a
part of inclusive education, it is important to understand
the principle of equality in education. The main goal
here is not to strive for the same result for each child,
but to reveal the potential of children individually. In-
clusive education is not only the inclusion of children
with disabilities in the environment of other children,
but also the psychological treatment of children
through one form of education. This model of educa-
tion should be considered as the most equitable practice
in the learning process.

Main part:

The main principle in the development of inclu-
sive approaches in education is to respect the interests
of each child. For the teacher, this means that methods
and practices aimed at the development of each child in
the classroom must be developed and applied in peda-
gogical practice. The goal of inclusive education in pre-
schools is the socialization of children with special
needs by entering primary education. The main task in
the implementation of inclusive education is to create a
suitable school environment. They should not face ob-
stacles when moving alone and should not lose the feel-
ing of belonging to the school. If the school infrastruc-
ture does not meet such requirements and a student with
disabilities attends a school that is insufficient for in-
clusive education from the point of view of infrastruc-
ture, any obstacle they face can lead them to despair
and lose their sense of belonging to the school. Over the
past 30 years, the number of children with disabilities
has increased significantly, which in turn has become
one of the factors making inclusive education necessary
in our time. The introduction of inclusive education in
preschools gives children a chance to be a part of soci-
ety and improve their life prospects.
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The participation of every child, especially chil-
dren with disabilities in the process of pre-school edu-
cation and upbringing is important. Thus, at this time,
they begin to communicate with other children, they
develop communicative and behavioural functions. As
a result of live communication, children learn to inter-
act with each other, which helps children with disabili-
ties overcome developmental difficulties.

In addition to the application of special pedagogi-
cal programs in the inclusive education of children with
disabilities, the creation of favourable conditions in
preschool educational institutions, as well as the due
construction of buildings for children with disabilities
is an important factor.

The implementation of inclusive education in
Azerbaijan began in 2005. According to the Resolution
of the Cabinet of Ministers No. 20 dated February 3,
2005, the development program for the organization of
"Education of children with special needs (with disabil-
ities) in the Republic of Azerbaijan™ was approved.

In recent years, special attention has been paid to
inclusive education in our country. At present, this
training method is used in more than 20 educational in-
stitutions of the republic. Although the history, stages
of development and formation of inclusive education in
Western countries, especially in Europe, differ in some
respects, they are largely based on the same values and
goals. In each of the European countries, inclusive ed-
ucation exists in one form or another. As Central and
Eastern European countries remained under the influ-
ence of the Soviet Union until the 1990s, the values of
the Soviet education system were dominated in the ed-
ucational system of these countries, and in this system,
the cold treatment of people with physical and intellec-
tual disabilities kept them isolated from all spheres of
public life, including education. More advanced forms
of inclusive education are in developed countries such
as democratic Scandinavia, Western Europe, the United
States, Canada, and Australia, where liberal values are
richer.

The benefits of inclusive education for children
with disabilities are undeniable. Thus, children with
special needs adapt to the team and integrate into soci-
ety. They develop a sense of self-confidence, develop
as equal members of society, and in the future their
problem of employment will be eliminated. However,
there are many problems in this process. At present, de-
spite the fact that there are about 60,000 children with
disabilities in Azerbaijan, only 12,000 of them have
been involved in education. 1105 of them study in spe-
cial schools, 2664 in special boarding schools, 7750 at
home and 268 in inclusive education. And in general,
parents are not interested in the participation of others
in the educational process. Those involved are mainly
studying in special schools and boarding schools. This
type of education creates psychological trauma in chil-
dren and draws their attention to their shortcomings.
Therefore, such children distance themselves from so-
ciety and avoid contact with others. At the same time,
healthy children are surprised when they meet children
with disabilities in the society because they do not com-
municate with them, they laugh and make fun of them.

This is because they never communicate or cooperate
with each other.

The lack of involvement of children in education
minimizes their future integration into society, as well
as their opportunities for financial independence. Even
when they reach adulthood, they need the support of
parents, guardians and other family members. In such a
situation, society and the country as a whole lose sig-
nificant human resource potential. However, this poten-
tial can be directed to future development. After all,
people with disabilities can also have a unique talent.
For example, Stephen Hawking is a world-renowned
astrophysicist suffering from amyotrophic lateral scle-
rosis. This genius, who was almost completely para-
lyzed, wrote his name in golden letters in the history of
astronomy.

The positive socio-pedagogical effect of inclusion
is that, "ordinary" students gain the necessary life ex-
perience to interact with "special™ students - the expe-
rience of mutual understanding, sympathy and compas-
sion. In addition, every child from time to time has sit-
uations that reduce their academic success. The
methodological potential of inclusive education allows
us to support such a learner in situational learning dif-
ficulties. What is important is that, teachers have the
methodological skills to use inclusive methods and
techniques in a variety of situations in the learners'
lives. Experience of application of inclusive education
shows that, children are ready for inclusive education
and are easily involved in joint activities. Unfortu-
nately, the same cannot be said for parents. What is in-
teresting is that parents are an obstacle to inclusive ed-
ucation.

Thus, the parents of other children are very aggres-
sive towards children with disabilities, they think that
they violate the educational process, and as a result,
parents try to show that this problem is big. It is not
often the case that a child with a disability creates prob-
lems in the classroom and at the lesson. Parents have a
stereotypical approach to children with disabilities. All
dissatisfaction stems from disinformation. Therefore,
one of the ways to overcome this obstacle is enlighten-
ment.

Interaction with parents is very important when or-
ganizing inclusive education. Communication and col-
laboration between teachers and parents can lead to
more effective inclusive education. While this applies
to the parents of all students, it is especially important
for parents of children with disabilities. Because such
parents are always with their children. They have al-
ready tried many ways to teach and educate him, and as
a rule, they know very well how to approach their chil-
dren. Undoubtedly, this parenting experience can be
very helpful to the teacher in communicating with the
child. Of course, not all parents respond to a teacher's
invitation to cooperate. The ability to organize a dia-
logue with parents, to involve them in activities, to
jointly discuss the educational needs of children in in-
clusive education and upbringing is one of the priorities
of a modern teacher. In this context, educators must
have pedagogical communication skills.

The quality of education in an inclusive class var-
ies from teacher to teacher: “A teacher cannot engage a
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child in learning and ultimately cannot succeed. He also
concludes that it is impossible to achieve any results
with a child with disabilities. Because, he is not looking
for the cause of his failure in himself, but in his student
with disabilities. He does not think that, failure is not
due to the child, but to himself. He fails to involve the
child in the lesson, etc. However, there are many teach-
ers in the classroom with children with disabilities who
teach with modern teaching methods and achieve suc-
cessful results. These teachers are very happy to share
their experiences. In short, the reality is that persistent
and competent teachers build the learning process and
gain success. This is the main subject of the definition
of children with disabilities. In fact, disability is not in
the individual, but in society. We call this the "social
model." More precisely, the search for limitations in in-
dividuals is a medical model, and the search for re-
strictions in the environment is a social model. In the
classroom, the teacher must eliminate the reasons that
hinder the individual's activities. If a teacher thinks that
the limitations stem from the child, he is referring to the
medical model. Conversely, if a teacher examines the
reasons why he does not achieve a positive outcome in
a development of student with disability and seeks
ways to be effective, that teacher is referring to a social
model, which is a more progressive approach.

A multidisciplinary approach is needed to meet the
needs of children with disabilities. As a result of the
multidisciplinary approach, it is possible to identify so-
lutions to existing problems in a comprehensive man-
ner, as well as to use knowledge in different disciplines
in the right way in accordance with their goals. The dif-
ferent multidisciplinary approaches used for an effec-
tive curriculum that will help students with disabilities
are: Trainings that will reveal and develop their skills;
health services; (organization within the school) train-
ings that will serve the development of social skills;
learning strategies and adaptation training to the class-
room environment; approach to the environment; Thus,
the role of inclusive education is very important to
achieve the goal of inclusive education. The following
issues should be considered when creating an inclusive
education environment at schools.

. Creating a positive learning environment in
the classroom, an individual approach to students, pro-
moting the right of students with disabilities to get ed-
ucation in general secondary schools, helping students
to achieve their individual, social and academic goals;

. Applying student-focused learning practices
and principles by providing the necessary support for
individual learning needs;

. Joint learning environment: Ensuring that
students with disabilities are involved in learning in the
same environment and conditions through teaching
methods used for the majority of students and serving
to develop their skills;

) Involvement of parents in such educational
process, holding of trainings for them and acceptance
of differences;

. Informing and enlightenment of parents of
students with disabilities about inclusive education;

. Frequent reunification of high school stu-
dents and people with disabilities, encouragement of
joint cooperation, and holding group activities;

. To form school culture in people with disa-
bilities and to develop and apply procedures for follow-
ing school rules.

Conclusion:

Children with disabilities - is a category of learn-
ers with special characteristics that require a special ed-
ucation and upbringing program in addition to the edu-
cational programs adopted in connection with health
conditions.

The developmental ranges of children with disa-
bilities are extremely diverse. They can be considered
as children who are practically developing normally,
who are able to get out of trouble temporarily and rela-
tively easily, or who, whom couldn’t be made changes
in the central nervous system. With special support,
these children, along with their normally developing
peers, acquire skills appropriate to their individual abil-
ities. Although the needs of children with disabilities
are similar in many ways, depending on the severity of
the problems to be met, each problem may have its own
characteristics.

The purpose of inclusive education is to introduce
a child to society who is excluded from society for var-
ious reasons. It is possible to eliminate the "social dis-
location™ caused by limited health opportunities and in-
troduce the learner to the society using specially de-
signed education. In general, the inclusive education
strategy is based on a number of positions:

. To start special education for the child im-
mediately after the initial developmental disorder is de-
tected:;

. To include special sections of normal devel-
opmental peers that are not in the curriculum into the
content of the child's education;

. To use special methods, techniques and
teaching aids (including specialized computer technol-
ogies) to ensure the implementation of "ways of solu-
tion" of training;

e  To individualize more than that is required
for children with normal learning development;

. To ensure the organization of the educa-
tional environment as a special place for children with
disabilities;

. To increase in maximum a field of pre-
school education. Each of these responsibilities can be
seen as a "growth point" for the development of ad-
vanced training programs for teachers working in an in-
clusive education system. In addition, these provisions
may define an "innovation corridor" for the experi-
mental activities of educational institutions.

Despite the diversity of children with disabilities,
the establishment of a single standard to meet their ed-
ucational needs in the learning process has had a posi-
tive impact in many countries.

The following issues related to correctional train-
ing should be reflected in the state educational stand-
ards:

. Identification and taking into account the
special educational needs of children with disabilities;
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. Implementation of individual medical, psy-
chological and pedagogical assistance;

. Ability to master the educational programs
by children with disabilities;

e  What should be taken into account when im-
plementing a correctional training program;

o  Ability of the specialists to establish a well-
structured interaction.
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AHHOTAUUA

B I[aHHOfI cTaThe 00OCHOBBIBAETCS AKTYaJIbHOCTb MPUMCHCHUS AJITOPUTMA JId UCIIOJb30BaHUA B IIPOLECCE
HMHTCJUICKTYAJIbHOI'O HA3HA4YCHUA 3adad AJid COTPYAHUKOB OpraHU3alvH. HO,I[pO6HO H3JIOKCHBI aJI'OPHUTMBI,
H606X0,Z[I/IMLIG JJId YIIPABJICHUSA IMMOTOKOM 3a/a4, € BBIABJICHUCM HUX NOCTOUHCTB, HCAOCTATKOB, C BbISABJICHUCM
KpUTCPHUCB  OLICHKH. I[J'ISI BBINIOJIHEHUA  LCJIM  UCIOJIb30BAJIMCH  CJICAYIOIIHUE MCETOABbI HCCICAOBAHUA:
MOJACIUPOBAHUE, Ha6J’I}O,Z[eHI/IG, OKCIICPUMCHT, TCCTUPOBAHWEC W BU3YyaJIU3allUs. B Xoae pa6OTbI, IMPpOBEACHO
OIIpCaACIICHNE o0beKTa HCCICAOBAHUA U HU3YUYCHO BJIHWAHUC YCIOBEYCCKOI'O (I)aKTOPa Ha TOYHOCTb M Ka4dy€CTBO
06paboTku cnabo GopMann3oBaHHBIX 3aaa4. [IpoBenEHHBIE MCCIIETOBAHMS TMO3BOJWIM BBISIBUTH JKCIIEPTHBIN
AITOPHUTM, UMEIONUIT HAUBBICITYIO (M3 MIPEICTABICHHBIX aJITOPUTMOB) TOYHOCTH (87,08%), 00:1anast HaMMeHbIIEH
TPYA03aTPAaTHOCTHIO 0OCTYKUBAHNUS.

Abstract

This article substantiates the relevance of the application of the algorithm for use in the process of intelligent
assignment of tasks for employees of the organization. The algorithms necessary for managing the flow of tasks
are described in detail, with the identification of their advantages and disadvantages, and with the identification of
evaluation criteria. To achieve this goal, the following research methods were used: modeling, observation, exper-
iment, testing, and visualization. In the course of the work, the object of research was determined and the influence
of the human factor on the accuracy and quality of processing poorly formalized tasks was studied. The conducted
research allowed us to identify the expert algorithm that has the highest (of the presented algorithms) accuracy
(87.08%), having the least labor-intensive maintenance.

KuioueBbie cioBa: Mutemiexryanpable Texaonorun, MNUC, anroputMbl, THPOPMAITMOHHBIE TEXHOJIOTHH,
pemenus i On3Heca, ypaBieHHe TOTOKOM 3a1ad.

Keywords: Intelligent technologies, AlS, algorithms, information technologies, business solutions, task flow
management.
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AnropuTMH3anus  SBISCTCS ~MAaTEMaTHYCCKUM
TEPMHUHOM, OTPAXKAIOUIMM IMPOIECC COCTABICHHUSA
Habopa NeHCTBUH (anropuTMa) i PEeIeHUs TOCTaB-
JICHHBIX TPUKJIATHBIX 3a71a4.

ANTOpUTM — 3TO TOYHOE OIMCAHUE KOHEYHOM IO-
CJIEIOBATEIbHOCTH JEHCTBUI, MOHSITHOE WCIIOIHHU-
TEJI0, ¥ IPUBOSIIEE NCXOIHBIC JaHHBIE K KOHCYHOMY
pesynbrary [1, €.5].

Bompoc cHmkeHUS HENMPOIYKTHBHOW 3arpys3ku
COTPYIHUKOB B OPTaHU3AIINH SIBJISIETCS OJJHUM U3 BaXK-
HBIX, TaK KaK HEMPOAYKTHBHAs 3arpyXEHHOCTh CO-
TPYAHUKOB CHHAXAET BO3MOXKHYIO BBIPYUKY HPEANPHSI-
THS.

B nHacrosiiee BpeMst B cCCTeMax YIIPaBJICHHS 3a-
JadaMd OTCYTCTBYIOT BO3MOXKHOCTH HHTEJUICKTYallb-

BxogHoi NoToK
3ana4

Knaccudukauua

MpoBepKa ¢
KOHTPOMEHEIMA
3HAYEHUAMN

HOT'0 Ha3HAUYCHHUS 33]]a4 Ha TPYIITY COTPYIHUKOB U aB-
TOMAaTHYECKH BBHIOOP MCIOIHHUTENS, OAHAKO, UX TPH-
MEHEHHE MOXKET YIy4IINUTh A(PPEKTHBHOCTH PabOTHI
COTPYAHUKOB, a TaKXKe PYKOBOIHTENEH KaK BBICILIETO,
TaK U CPEIHETO 3BCHA.

B Hacrosmee BpeMst MOXKHO BBIJEITUTH HECKOJIBKO
AITOPUTMOB, BO3MOXHBIX K TIPUMEHEHHUIO JUISI YIIPaB-
JICHUS MOTOKOM 33a/1a4:

1.  DKcmepTHBIH alropuT™m;

JlaHHBI BU aITOPUTMOB OCHOBBIBACTCS HA 3HA-
YeHUSAX B 0a3e 3HAHUM, BBOJUMON SKCIEPTOM, TaKOH
METOJ] IMECT HEBBICOKYIO TPYI03aTPaTHOCTh U 00JIa-
JTaeT OTHOCHUTEIFHO BBICOKOH TOYHOCTHIO.

IIpomecc paboTer anroput™Ma OyAeT BBITIIAICTDH

CIIEAYIOIINM 00pazoM.
Mepenaya Ha
PYyHHYHO
KnaccnukaL o

Onpegenedue
WMcnonHuTena

3apava
Knaccuumposansa?

JKCNepTHLIA
Gnok

MICnonHMTEND
onpefenex?

3aBepLueHne
anroputma

Puc.1. Cxema pabomvl 2kCnepmHo20 ancopumma ynpagieHus nomoKom 3a0ay

JlocTouncTna:

- BBICOKasi TOUYHOCTb,

- He TpeOyeTCs TOTOHUTEIbHBIN IEPCOHAI.
Henocratku:

- TpebyeTcs mpopaboTka KiaccupUKaluy 3a1ad.

2. AJropuTM Ha OCHOBE MAIIMHHOTO 00y4eHUs
1 TIOBTOPE TUIIOBBIX 3a/1a4;

JlaHHBIN BUJ QJIFOPUTMOB OCHOBaH Ha TEXHOJIO-
THSIX MAIIMHHOTO 00y4YeHHs, TAKOH METO]I TOCTaTOYHO
TPYAOEMOK B pealu3aliy U TpeOyeT OLEHKH KOPPEeKT-
HOCTH O0YYEHHS yIHUTEIIEM.
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Japada

Bxonnoi notok knaccuuUWposana?

3anau

OnpegeneHue
Wenennurena

Knaccudurauma

VcnonHutens

onpenened?
MosTopHOE 00yyeHue
Het
Oa
NoSaeneHue 3HaHWA
regiﬁg:; Ha Z32eplleHme
MoETOpHAA NPOBEpPKA : anropuTMa
npoRneHa? KnacCMEUKELII

Puc.2. Cxema pabomvr ancopumma Ha 0CHOBE MAUUHHO20 00YYeHUA

JlocTonHCTBA:

- BBICOKAsl TOYHOCTb.

Henocratku:

- CIIO)KHOCTB HAaCTPOHKWY;

- BBICOKHE TPeOOBaHHUS K pecypcaM U MepcoHay.

BxogHoi
noToK 3anay

Brlgenexue
TPEMMATHYECKOM
OCHOBE!

Knaccudukauma

TWnoBkIe 3a0a4d

3. AITopuTM Ha OCHOBE TEKCTOBOTO COJIEpPIKa-
HUS 33/1a4H.

JlaHHBII aIrOPUTM OCHOBAaH HA TEXHOJOTHSX
€CTECTBCHHO-SI3bIKOBOTO MHTEp(eiica B CPaBHCHHH C
AJITOPUTMOM Ha OCHOBE MAUIMHHOI'O O6y‘-ICHI/ISI TpeC-
OyeT HCIOJIb30BaHUE CIEIUATBHOTO 00paboTYHKa.

Knaccudurauma

yeneuHa? Mepenada Ha pyuHYID

KNACCHDHKaLIM KD
Het

-

da

OnpeneneHie
MCNOMHUTENA

JaeepleHue
padotsl

Puc.3. Cxema pabomul arcopumma Ha 0CHO8e MEKCMOBO20 COOEPAHCAHUS 3A0aAUU
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JlocTonHcTBA:

- He TpeOyeTcs popMan3anus TeKCTa;

- BO3MOKHOCTB TI0 ITOMCKY KJIIOUEBBIX CIIOB;

- BBICOKasi TOYHOCTb.

Henocratku:

- CIIO’)KHOCTb HACTPOUKH;

- BEICOKHE TPeOOBaHUS K pecypcam U Iepco-
Hay.

Tenepb, paccMOTpPUM YKa3aHHBIX MpEACTaBUTE-
Jiell ¢ TOYKHM 3peHus peanusauuu, noarorosum 500 3a-
Jlad, B TOM 4YHucClie ciabo popMaTn30BaHHBIX MO TEKCTY
U oleHUM 3(PPEKTUBHOCTh pacHpeieiCHUs 0 TPYI-
1aM COTPYIHHUKOB, IS JOCTOBEPHOCTH IKCIIEPUMEHTA
peanu3yeM yKa3zaHHBIM IOAXO0X IO 5 pas.

KpurepusiMu olieHKH OnpeesiuM ClielyoLIye:

- 331241, HA3HAYCHHBIC KOPPEKTHO;

- 3aJayd, HA3HAYCHHBIC HEKOPPEKTHO (ecnn
>50%, TO anropuT™M HE MMEET CMBICHIA, TOTOMY YTO 3a-
Jaun OyIoyT TONaAaTh HMCHOJHUTEISAM, KOTOPBIE HE
CMOTYT UX CIEIaTh);

- BO3HMKJIA OIIMOKa P Ha3HaueHUH (ecau >5%,
TO aJrOPUTM HE MMEET CMBIC/IA, TIOTOMY 4YTO 3a/lau
OyIyT CKaIIMBaThCS M TPEOOBATh MMOBTOPHOI PyYHOM
00paboTKH, YTO yBEIWYMBAET BpeMs 00pabOTKM 3a-
Jaun).

Pe3ynpraThl MccieOBaHHUS 3KCIEPTHOTO airo-
pUTMa OTpaXkeHHI B TabmuIe 1.

Tab6muma 1
VccrenoBaHme SKCIIEPTHOTO aJIrOPUTMa
Tlooxo0vt 3aoau cozoano Hasnaueno Hasuaueno Bosuuxna Tounocms (%)
KOPPEKMHO | HeKOppPeKmHO owubKa npu
Ha3HaYeHuu
Homxon 1 500 398 88 14 79,6
Jononuenne 6a3pl 3HAHUI
Mogxon2 | 500 | 426 64 | 10 | 85,2
Jononuenne 6a3pl 3HAHUI
Mogxon3 | 500 | 448 46 | 6 | 89,6
Jononuenne 6a3pl 3HAHUI
Momxon4 | 500 | 448 52 | 0 | 89,6
Jononuenne 6a3pl 3HAHUI
Mogxon5 | 500 | 457 43 | 0 91,4
Tourocts anropurma (%) 87,08

BeiBOA: TpHM MPUMEHEHHH 3KCIIEPTHOTO ajro-
pHUTMa IpH MPAaBUILHOM OOYYEHHH MOXKHO JOOUTHCS
OTCYTCTBUA OIHI/I6OK py Ha3HA4YC€HUH, C CaMbIX paH-
HUX 3TAIOB aJITOPUTM IMOKA3bIBACT OY€Hb BLICOKHC I10-
KazaTelu TOYHOCTH — B cpenHeM 87%.

Pe3ynbTaThl HCCIEAOBAaHUS AITOPUTMA HA OCHOBE
MAaIIMHHOTO O0YUYeHHUs OTPaKEHbI B Ta0IuLIE 2.

Tabmuma 2

I/ICCHC,I[OBaHI/IC aJIrOpuTMa Ha OCHOBC MAIIMHHOT'O O6y‘ICHI/I$[

Tlooxo0vt 3aoau cozoano Hasnaueno Hasznaueno Bosnuxna Tounocms (%)
KOPPEKMHO | HEKOPPEKMHO owubka npu
HA3HAYeHUU
IMoaxon 1 500 298 104 98 59,6
[ToBTOpHOE O0OYUYCHHE
ozxox 2 500 306 | 124 | 70 61,2
[ToBTOpHOE O0OYUYCHHE
Mogxox 3 500 395 | 49 | 56 79,0
[ToBTOpHOE O0OYUYCHHE
oaxon 4 500 411 | 75 | 14 82,2
[ToBTOpHOE O0OYUYCHHE
Mogxon5 | 500 | 419 81 | 0 83,8
Tounocts anropurMma (%) 73,16

BeIBOA: IpeAcTaBIEeHHBIN aITOPUTM UMEET JOCTA-
TOYHO BBICOKHII MOTEHITHAJ TIPU €T0 JUINTEIFHOM 00y-
YEeHWH Ha TECTOBBIX MPHUMEpax, MPH ATOM, 00yUeHHE
JIOJDKHO IIPOUCXOIUTh IOCTATOYHO YacTO, € LEJbIO

CJICIUTD 32 U3MEHEHMUSIMH B CTHIIMCTHKE O0(OPMIICHUS
3a/a4 Pa3HbIMH UCTIOTHUTEIISIMH.

Pe3ynprathl nccneoBaHUS aNropruTMa Ha OCHOBE
€CTEeCTBEHHO-3bIKOBOr0 wmHTepdeiica (ESAUN) otpa-
JKEeHBI B Tabmwe 3.
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Tabmauua 3

HccnenoBanue ajaropurMa Ha OCHOBE €CTECTBEHHO-5I3IKOBOTO MHTEp(deiica

Tlooxo0vt 3aoay cozoano Hasuaueno Haszuaueno Bosuuxna Tounocms (%)
KOPPEKMHO | HEKOPPEeKMHO owubka npu
HA3HAYeHUuU
[Moxxon 1 500 414 56 30 82,8
[ToBTOpHOE 00YUCHHE
Momxon2 | 500 | 428 | 72 | 0 | 85,6
[ToBTOpHOE 00YUCHHE
Momxon3 | 500 | 428 | 72 | 0 | 85,6
[ToBTOpHOE 00YUCHHE
Momxon4 | 500 | 432 | 68 | 0 | 86,4
[ToBTOpHOE 00YUCHHE
Mogxon5 | 500 | 432 | 68 | 0 86,4
Tourocts anropurma (%) 85,36

BreiBoa: mpencrtaBieHHBIH anropuTM 00JamaeT
BBICOKOM TOYHOCTHIO TIPH Ha3HAUEHUH 33434, TIPH TIPO-
BEJICHUN KOPPEKTUPOBOK KO BTOPOMY MOAXOAY yJa-
JIOCh JOOWUTHCS TMOJIHOTO OTCYTCTBHUSI OIIMOOK TIpU
Ha3HAYECHHUU 3a7a4.

Tenepb HpoBeAEM CPAaBHUTEIBHBIM aHAIWU3 pe-
3yNBTaTOB U MPEICTABUM €T0 B Tabimie 4.

Tabmuna 4
CBOJIHBIC PE3YJIBTAThI UCCIICIOBAHMUS
Anzopumn Hasnauennvie xop- Hasnauennvie nexop- | Owubku nasnaue-
pexmuo (%) pexmuo (%) nus (%)
TpeboBanus X <50% <5%
DKCHEePTHBINA aITOPUTM 87,08 11,72 1,2
AJTOpUTM HA OCHOBE MAIITHHHOTO 73.16 17.32 9,52
o0yueHHs
AJITOpPUTM Ha OCHOBE €CTECTBEHHO- 85.36 13.44 12
SI3BIKOBOTO HHTEpdeiica

Kak MOXHO BUIETh W3 TPEICTABICHHBIX JaHHBIX
10 HAIIUM TPEGOBAHUAM TIOIXOIHUT JIUIIE SKCIIEPTHBIN
AIITOPHUTM U AJTOPUTM Ha OCHOBE €CTECTBEHHO-A3BIKO-
BOTO HHTEpeiica.

PaccMoTpuM BBIOpaHHBIE HaMH QJITOPUTMBI C
TOYKH 3pPEHHs] BPEMEHHBIX 3aTpaT, ONPENeNIUM CTPYK-
TYpY 3aTpaT Ha CONPOBOXKJICHNUE aITOPUTMOB.

Tabmuma 5

BpeMeHHLIe 3aTpaThl HA COITPOBOXKJICHNUE aJITOPUTMOB

ITyHKTBI 3aTpaT OKCIepTHBIN alITOPUTM Anroput™ Ha ocHoBe ESIU
3arpathl Ha 00y4eHue (4acOB B MECSIIT) 30 62
IloTepst OT HEKOPPEKTHBIX Ha3HatIleHI/H/I U OIIHU- 113,05 1281
00K (MMHYT B MecsIr)
Tpebyemoe BpeMs OTJIAAKH ITPH OOHOBICHUN
10 13
(1acoB B MecsII)
Hroro (4acoB B MecsIn): 153,05 203,1

YuuteiBas, 4To cTOMMOCTh 1 pabouero uaca co-
crasisieT 200 pyOureit, GUHAHCOBBIE TOTEPH OT IKCILTY-
aTalliy TaKWX alropuTMoB B cucreMax - 30 610 u
40 620 pybneit B Mecsn (Tabnuua 5), cienoBaTeibHo,
rooBBIe 3aTpaThl cocTaBaT 367 320 u 487 440 pyodneit
B IO/l COOTBETCTBEHHO.

[ToxBONS UTOTH MOYKHO CHENaTh BBIBOA 00 OTHO-
CUTETHHON 3(P(PEKTHUBHOCTH SKCHEPTHOTO aNrOpHTMa
Ha TaHHBIH MOMEHT JUUISI peIIeHus 3a1a4H 110 HHTEIUICK-
TyaJIbHON MapHIpyTHU3aIlMH IOTOKA 33734 B OpraHU3a-
LHH.

! TIpu pacuere 500 3anau B 1 pabounii 1eHs

Bompoc mnpuMeHeHHsI alTOPUTMOB JTOCTAaTOYHO
pacmpocTpaHeH, U IS KaXI0H MOCTaBICHHON 3a1a4n
HY>KHO TPOBOAUTH HCCIEAOBAHUS U COOTBETCTBYIO-
IIYIO OLIEHKY B 3aBUCHMOCTH OT TPEOOBaHHIA.

BJIaI‘OlIapHOCTI/I: I/ICCJ'IG,Z[OBEIHI/IG MMpOBOAUTCH
npu nojaepxke MoHIa conecTBUST HHHOBALUSAM 10
norosopy Ne 813T'YIIDC8-D3/64748 or 22.12.2020.
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CraTbs IOCBSAIIICHA HCIIOIB30BAHNIO OCCIIIOTHBIX JIETATEIBHBIX alllapaToB IS HOBBIIIECHUS 0€301aCHOCTH
MIOJIETOB M YBEITMYEHHIO MPOITYCKHOM CIOCOOHOCTH a3pOIOPTOB IPaXKAAHCKOW aBHAIIHN.

Abstract

The article is devoted to the use of unmanned aerial vehicles to improve flights safety and increase the capac-

ity of civil aviation airports.
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ITon OecnIOTHBIM JIeTAaTENBHBIM  aANINapaToOM
(BITJIA) moppazymeBaeTcsi JieTaTelNbHBIA —amnmapar
(JTA), xoroperii neraer Oe3 skumaka Ha OoOpTy. B
HACTOsIIIEE BPEMS X NMPUMEHEHHE B PAa3IMIHBIX OT-
pacisx sBISETCS NEPCTIEKTHBHBIM HAIIPABICHUEM U UM
yzensiercst Bce O0IbIle BHUMAHHSL.

OcHoBHble HampaBineHus npumeHeHns BIUJIA B
rpaxJaHCKON aBHALlUU:

. JUIS BEITIOTHEH U IETHBIX IIPOBEPOK a3pOHa-
BUTAIIMOHHOTO 000pY/I0BaHuUS;

[TpoBepku cpeicTB paanOTEXHHMYECKOTO obectie-
YEHHS MOJIETOB ¥ CBETOCUTHAJILHOTO 000pYI0BaHNUS Ha
CETOIHAIIHUH JICHb OCYIIECTBILIFOTCS ¢ IOMOIIBIO TIH-
JOTHPYEMBIX BO3AYIIHBIX CyIOB, OCHAIIEHHBIX HU3ME-
puTensHBIMU KoMmInIekcamu. [Ipu 3ToM, yauTsiBas pac-
TylIee KOJIMYECTBO a3PONOPTOB M YBEITHMUCHNE HHTCH-
CHBHOCTH  BO3AYIIHOTO  JBWDKCHUS, HPUXOJUTCS
BBITIOJTHATH TOCTATOYHO OOJBIION 00BEM padoT.

Co3nanue BJIA, xoTopele MOTYT HECTH HYXXHYIO
MOJIE3HYI0 Harpy3Ky M 00eCHeuuBaTh BBICOKYIO TOY-
HOCTh BBIJICPKMBAHUSA KOOPJIUHAT, AaJI0 BO3MOXKHOCTb
JUISL  CYIIECTBEHHOTO TMOBBILIEHUST 3(P(PEKTUBHOCTH
NPUMEHEHHUS] I3MEPUTEIBHOTO 000pyJOBaHHS.

Hanpumep, Obun pa3paboTaHbl CUCTEMBI IS TIO-
JIEBBIX U3MEPEHNH, HEOOXOIUMBIX AJIS 3aITyCKa U peTy-
JSIPHOTO TEXHUYECKOTO OOCIyXMBAaHHS HHCTPYMEH-
TanbHBIX cucteM mocanku (ILS). C momompio Takoi
CHCTEMBI M3MEPEHHs MOKHO OyZIeT NMPOBOAWUTH HA He-
JOCTYIHBIX paHee Teppuropusx. K mpumepy, 6oprosas
cUCTeMa CMOJKET OIIPEeIIATh BHICOKOUACTOTHbIE KOJIe-
Ganust curHanoB ILS, BhI3BaHHBIE CTPOEHHSIMH, Kpa-
HaMHU U IpYTUMHU 00BEKTaMHU.

. JUIL KOHTPOJSI U NPeNOTBpalleHUs] HeCaHK-
IHOHUPOBAHHOTO JOCTyIla HAa TEPPUTOPHUIO a3po-
ApoMa;

JAst ToBBIIEHHST O€301IaCHOCTH I0JIETOB M OTIepa-
THUBHOTO DPEArnpoBaHUsl Ha yrpo3y HECAHKIMOHUPO-
BAaHHOTO NMPOHMKHOBEHHS HA TEPPUTOPHUIO a’3poropra
MOCTOPOHHUX JIMI] BO3MOXHO npuMenenue bITJIA.

. JUISL TIPOBEACHHUS MOHUTOPHHIA COCTOSHHS
BHelIHel nosepxnoctu BC;

ITocnenosieTHbIE OCMOTP CaMOJIETOB SIBISIETCSA
obs3aTensHON Tporienypoit. OH He0OX0 UM I TOTO,
9TOOBI HAaliTH BO3MOJKHBIE TOBPEXACHUS IJIaHEpa ca-
MOJIETa, BBI3BaHHBIE YCTAJOCTHIO MeETajula, IOMajaa-
HHEM MOJIHMM WK nTull. B Hacrosiuee Bpems: obOcie-
JIOBAHHE IPOBOJIUTCS OJJTHUM WJIN HECKOJIbKUMH TEXHH-
KaMH M 3aHUMaeT 0ObIYHO OKOoJIo yaca. Mcroap3oBanne
JIPOHOB TTO3BOJIUT CYIIECTBEHHO YCKOPHTH OCMOTp Ca-
MOJIETOB.

BITJIA cniocoGeH IpoBOANTHE OCMOTP caMoJeTa B
TIOJTHOCTBIO aBTOMAaTHYECKOM peXHUMe. AmIapar npej-
Ha3Ha4YeH JUII AETATBHOTO 00CIeI0BaHMUS BEPXHUX IO~
BepxHocTel BC. [lepen Haganom mporeypsl TEXHHK C
MOMOIIIBIO CHENHUANBHOTO ITyJIhTa 33Ja€T TPACKTOPHIO
obxera camosieTa, KOTOPOH APOH 3aTeM W MPUACPKHU-

BaeTcs. B mosieTe oH CHUMAET IIaHep ¢ MOMOILBIO Ka-
MEpBI BBICOKOTO Pa3pelIeHHs, IMPHYeM H300pakeHUA
MIPUBS3BIBAIOTCA K TPEXMEPHOH MOJEIH CaMoJIeTa,
YTOOBl TEXHUKH 3HAJIH TOYHOE MECTOHAXOXKICHHE
HalJICHHBIX TOBPEKICHHM.

IMToryuenHbIe H300paXeHHI MOXKHO TIPOAHAIN3HU-
poBaTh C MOMOINBIO CHENHaNbHONH mporpamMmel. OHa
MO3BOJISIET C BBICOKOH TOUHOCTBIO U3MEPSTh MOBpE-
KJICHHBIE 00JIaCTH.

. JUIl  METeOPOJIOTHYECKOTo
MOJIETOB

Bonbliie monoBUHBI aBUAIIMOHHBIX TPOUCILIECTBUH
¢ camoJseraMu ObUTH 00yCJIOBJICHBI HapyIICHHEM Me-
TEOMUHUMYMa WJIM NOTEPEN MPOCTPAHCTBEHHON OpH-
SHTHUPOBKH B YCIOBHUSIX OTPAaHUYECHHON BUIUMOCTH.

Uzyuenne mnpuunH BbuleTa BC 1o HemeTHOMY
MIPOTHO3Y W MOMAJaHUIO B HENPOTHO3HPYEMBIE METEO-
YCIIOBUSI TIO3BOJIMIM OOHAPY)KUTHh HEIOCTATKU B Me-
TeoobecreueHny, MO3TOMY B JajbHEWIIeM ObUI mpo-
AHAJU3UPOBAH OJMH U3 BO3MOXKHBIX ITyTeH yIydIIeHHUS
MeTeoo0ecreueH s ¢ 11eIbI0 MOBBIIEHH 0e30MacHo-
CTH HOJIETOB.

OmHUM U3 MyTed MOAEpPHHU3ALUU SBISETCS NPH-
MeHeHue BITJIA st cOopa KpaTKOCPOUHBIX METEOTPO-
THO30B HenocpeacTBeHHo B 30He BIIII u paiione riuc-
caJibl, HOyYCHNE CBEPXKPATKOCPOYHOTO IIPOTHO3A T1e-
pEeMEIIeHNs] U 3BOMIOLHUH TI0JIeH 00JTaKOB M OCAlKOB,
OIIEpaTHBHYIO Tepenady MHpOpManuu od ocankax H
onacHeIX sABieHUsX. Wcnonb3oBanue BIIJIA noBbI-
nraeT 0€30MacHOCTh MOJIETOB U YBEITMYMBAET IKOHOMH-
4ecKyto 3¢ (HeKTUBHOCTD IyTEM BO3paCTaHMUs MPOIYCK-
HOW CIIOCOOHOCTH a3pOIIOPTOB.

Taroke BIIJIA MOXXHO HCIIONIB30BATh JUIS: ITOUCKA
npenstcreuil Ha BIIII, MoHUTOpUHIa OpHUTOJIOTUYE-
CKOW 00CTaHOBKH
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AHoTAaNis

Po3BHTOK aepOKOCMIYHOI TEXHIKH MPOXOANUTH YePTrOBHA AKICHHUHN eTar po3BUTKY. CydacHi JTaKd IPOEKTY-
IOTHCS HAa TPUBABIIMH Yac eKCIDTyaTalii, 3apa3 BiH ckiagae 60000 rox, mo nepexdadae TepMiH eKCILTyaTamii mpo-
TsiroM 25 — 30 pokiB. Bike 3BHUHO BHUTIIAIa€ TOBTOPHE BUKOPHUCTAHHS CTYIICHEH pakeT, HAIleBHO, B MAOYTHBOMY
BOHH TeX OynyTh Oaratopa3oBuMu. Takuid mijxija, KpiM HaJIeKHOT HAAIHHOCTI, 0OYMOBIICHHH BUCOKOIO BapTICTIO
Cy4acHOI TeXHIKH. AJie 3a 4ac TPUBAJIOi eKCILUTyaTallii TEXHIKM B YMOBaX BEJIMKUX MEXaHIYHUX HaBaHTa)XeHb 1 Jii
3HAYHUX TEMIEpaTyp BilOYBarOThCs 3MIHU CTPYKTYPH METAIIiB 1 CIJIaBiB, 110 0OYMOBIIIOE 3MIHH XapaKTEPUCTUK
METAJIB, B TOMY YHCII €ICKTPOXiMiuHUX. OCTaHHI BiTHOCATHCS 10 OJHHUX 3 HAHUYTIUBIIINX 1010 ACTpafalliiHuX
3MiH METaJly 1 31aTHI 3a3/1eJeTib MONePeIKATU PO MOTIPIICHHS MEXaHIYHUX XapaKTEPUCTUK METaly KOHCTPY-
Kuidd. [InTaHHIO TOCITIIKEHHIO 3MiH eNEKTPOXIMITHAX XapaKTePUCTUK METalTy eJIeMEeHTa KOCMIYHOTO JABHUTYHA ITi-
CJIA IOJBOTY B OJM3BKUI KOCMOC TIPUCBSYCHY JaHY POOOTY.

Abstract

The development of aerospace technology is undergoing its first major stage of development. Modern air-
planes are being designed for a long service life, which now amounts to 60000 years, providing for a service life
of 25 - 30 years. The reuse of rocket stages becomes usual, probably, in the future they will also be aimed at
multiple-usage. This approach, apart from its reliability, is driven by the high cost of this technology. But during
the continuous operation of the equipment in conditions of great mechanical stress and significant temperature
changes in the structure of metals and alloys occur, which leads to changes in the characteristics of the metals as
well as electrochemical ones. The last ones are among the most sensitive to the degradation changes of metal and
are able to significantly predict the deterioration of mechanical characteristics of metal structures. This study is
devoted to the research of changes in electrochemical characteristics of the rocket engine metal after close space
flight.

KuarouoBi cioBa: mMeran, nerpaaiis, KOpo3ioMeTpisi, eeKTPOXiMis, KaMepa 3rOpsSHHs, KOCMIYHUH amapar,
KOCMOC.

Keywords: Metal, Degradation, Corrosiometry, Electrochemistry, Combustion Chamber, Space Vehicle,
Space.

Jis TOCTiKeHHS TOCTaBIEHOI MPOOIeMaTHKH
OyJ10 BUKOPUCTAHO €IEMEHT KOHCTPYKIIii KaMepH 3ro-
psHHS ABUTYHA pakeToHocis «Coro3y. 3amyck Horo Bi-
n0yBcs B cepennHi 80-X pokax MUHYJIOTO CTOPiYYs Ha
KocMmozapowmi baiikonyp. Eneprerndna ycraHoBka mep-
IIOTO CTYIEHs CKJIaanacs 3 Y0TUPbOX PIIUHHUX paKe-
THUX JBUTYHIB P/I-107 (puc. 1). Hocmimuuii 3pazox

OyB OTpUMAaHHI 3 €IEMEHTY CHJIOBOTO KiTBIS KaMepH
3TOPSTHHS, SIKE PO3TAIIOBYBAIOCS 330BHI 3pi3y Kamepu
3ropsiHHEA. Bylio BCTaHOBNIEHO, 1110 BHPi3aHUHN €JIeMEHT
BHTOTOBJICHO 3 KOHCTPYKILIHHOI BYyTJeneBoi SKiCHOI
cTaiti Mapku 35.
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Pucynox 1. Piounno-peaxmuenuii oguzyn P/[-107: a — 3a2anvhuii 8uenao, 6 — kamepa 320psaHHs

Bucora nonpoTy nepioro cryneHto ckiazaana 80
kM. [licis BimmpairoBaHHS ABUTYHA BiH OyB OBEpHE-
HUM Ha 3eMJIIO i B med gac Horo eneMeHTH 30epira-
totecs B My3ei HTYY KIII im. 1. Cikopcpkoro.

JIBUI'YH BUKOHAHUI 32 BiIKPUTOIO CXEMOIO 31 CKH-
JAaHHSIM TEHEePaTOPHOrO Ta3y Miciis TypOiHH 3a OOpT.
KoMIoHeHTH naiyBa: OKUCIIIOBAY - PiJKUIA KHCEHB, 1a-
JIbHE - KEPOCHH.

VY xoni excrutyatallii pakeTd HOCIis MOXHa BHIi-
JUTH YOTHPH OCHOBHI €TaIu:

1.  Tlomxit B ymoBax aTMocdepu Ta HaKkTopH, sKi
BIUIMBAIOTh Ha PAaKETOHOCIH Ha CTapTOBOMY MailIaH-
YHKY.

2.  JlinsgHKa BUBEICHHS PaKETOHOCIS.

3. VYMoBu mepeOyBaHHS PAaKETOHOCIS B KOC-
Moci.

4.  Coyck B aTMocdepi Ta AiISTHKA 3MEHIIICHHS
MIBUAKOCTI.

[Monitr B ymoBax armocdepu Ta (akropH, sKi
BIUIMBAIOTh HA PAKETOHOCIH Ha CTAPTOBOMY MaiijiaH-
4yiKy. Y 3eMHHX YMOBaX Ha KOCMIYHMH amapar BILIH-
BalOTh KJIIMAaTHYHI YNHHHUKH: TTiIBUIICHA | 3HIDKCHA Te-
MIIepaTypa HaBKOJMIIHBOTO CEPEIOBHINA, SIKA MOXKE
3MIHIOBAaTHCS B iHTEpBaJli 3HAYCHB - 65° C mo + 75° C;
mifBuIIeHa abo 3HIDKEHA BOJIOTICTh HABKOJIMIIHBOTO
aTMocdepu; atMocepHHI THUCK 1 pi3Ki 3MiHH IHOTO
THCKY (Oapoymap); Jomi, Tpaln, poca, iHiif; atMocdep-
HUH AT 1 TTCOK.

Cnij 3ayBaKUTH, IO B IJIOMY JJIsI KOCMIYHHX
arnapariB KIIMaTHYHI YUHHUKH ICTOTHI JIMIIE JUIS ara-
patiB 0aratopa3oBOro BUKOPUCTAHHS. J[iis 3BUUaiiHIX
KOHCTPYKIIiH, 110 BUBOAATHCS B KOCMOC TIiJ] OOTIUHHU-
KOM, Ha BCIX CTaisIX MiIrOTOBKH J0 3aITyCKy, BKJIIOYa-
I0YH 1 JOCTAaBKy Ha TOJIITOH B MOHTa)KHO BHIIPOOYyBa-
JBHUI KOPITYC, BXKHBAIOTHCS 3aXOAM IOJO BHKIIO-
YEeHHs BIUIMBY Ha HHUX KIIMAaTHYHUX YHHHHKIB.
Knimatnuni BUnpoOyBaHHS MOXYTb HPOBOJNUTHCS
JUIIE JJIs JesIKUX arperatiB i IpUIaiB, BUXOISYH 3
0COOJIMBOCTEH JOCTAaBKH iX JI0 MiCITb YCTAHOBKH Ha BH-
pio.

Ha ninsHin BUBeICHHS paKeTOHOCIS HA €JIEMEHTH
KOHCTPYKIii, CHCTEM 1 YCTaTKyBaHHS JIIOTh 1HEPIIiiiHI
HAaBaHTAXKCHHSI, 3yMOBJICHI IPUCKOPEHHIM. Bennunnu
X HABAHTAKEHb 3JIKATh B/l BEIMYMHH 1 HAIPSIMKY

cui. [lepeBaHTa)XeHHSI, 10 BUHUKAIOTh Ha JIUISHIIL BU-
BEJICHHSI, HEBEINKI 1 He IepeBUINYIOTh 7g. OqHaK iHe-
PpLiifHI HABaHTa)KEHHS TSI OKPEMHUX CIIEMEHTIB 1 HABITh
YaCTHH KOHCTPYKI{ MOXYTb OyTH 3HaYHO BHUIILE Yepe3
BiOpauii (3arajpHi a00 MicleBi MPUCKOPEHHS KOJIMBA-
JBHOTO xapaktepy). OCHOBHUM JpKepesioM Bibparii €
TMIPALOI0Y1 IBUTYHH - MapILOBI i IBUTYHH CUCTEMH Opi-
eHranii. BiOpaii okpeMux eleMEeHTIB MOXYTh BHUHU-
KaTH TaKOK BHACJIIIOK IyJIbCallii KOMIIOHEHTIB MajinBa
B TpyOOTIpOBOIax.

[Ipu nepeOyBanHi B KOcMOCi Tpeba BpaxoByBaTu
HaCTYITHI YNHHUKH.

Kocwmiunmii BakyyM. OCHOBHOIO 0COOJIHMBICTIO KO-
cMoOCYy sIK (pi3HYHOTO CEepeloBHINA € HA3BUYaliHA PO3-
pimkeHicTh Ta3onoaiOHoi MaTepii B HboMy. Komu Trck
ra3y 3HauHO HW)XYe aTMOC(EepHOro, TO Takuil Horo
CTaH Ha3MBa€ThCA BakyyMoM. KiJIbKiCHOIO XapakTepu-
CTHKOI0 BaKyyMmy € aOCONIOTHHI THCK. Y BaKyyMHii
TEXHill THUCK BHPAXAETHCS B OJIUHHUIIX, 3BaHHX
"topp", "MM. pryTHOTO cToBmuuka", "[lackams" (I1a).
THCK B KOCMOCI 3MIHIOETHCS B IIMPOKHUX MEKAX 3aje-
JKHO BiJl pO3TIITHYTOTO MPOCTOPY. 3T1THO ACTPOHOMIY-
HUM JTaHUM THUCK Ta3y B MDXK30PSTHOMY IIPOCTOPi (B oc-
HOBHOMY aTOMapHOTO BOZHIO) CKJIazae mpuoimsHo 10°
8 mopp.

MIKIDTAHETHHIA TPOCTIp 3aIllOBHCHHUH Ta30BUMH
YaCTHHKAMH B OCHOBHOMY COHSTYHOTO TIOXOUKeHHS. L1i
YaCTHHKU BUIPOMIHIOIOTHCS 31 COHSYHOI KOPOHH,
YTBOPIOIOYM TMOTOKM IUIA3MH - COHSYHHUI BiTEp, LIO
CKJIAJIA€ETLCS, TOJIOBHUM YHMHOM, 3 10HI30BAHUX BOHIO
i reqito. YMOBHM B MIXKIUIAHETHOMY IPOCTOPI LIUPOKO
3MIHIOIOTHCS 3aJI€XKHO BiJ COHSYHOI aKTUBHOCTI. THCK
B cepeaHboMy 3MmiHmoeThes Big 10 mo 102 mopp.
Haii0inpmmii npakTHYHUE iHTEpeC MaroTh JaHi 1po
CTaH PO3PiPKEHOTr0 ra3y B HABKOJIO3EMHOMY IIPOCTOPI.

l'anbMyBaHHS 1 CITyCK KOCMiYHOTo amapary abo
Horo yactuHu B atMocdepi mianeT. Kocmiunmii anma-
par BXOIUTh B aTrMocdepy Ha BHCOKIH HOYaTKOBiH
MIBUKOCTi. AepOJUHAMIYHI CHJIM OTIOPY CHOBIUIBHIO-
IOTh WOTO 1 MBHUIKICTh 3HWKYETHCS 0 HEBEIHUKOI Be-
manHy. [lig 9ac cmycky B atMocdepi, HaBaHTaXESHHS
Ha J000BY MmoBepxHI0 He3HauHe. [I[iMpHICTD TEeTIOBUX
ITOTOKIB Ha MOBEPXHIO KOCMIYHOTO amapaTy 3aJeKNUTh
BiJl TPA€EKTOPIi CITyCKY.
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Ha >xainb, y Hac BiCYTHI JaHi po XapakTep CIy-
CKy came JIBUTYHA, IO JTOCIiHKyBaBcs. AJjie 3 TIEBHi-
CTIO MO’KHA CKa3aTH, L0 3 IIePepaxOBaHUX BHILE YMH-
HUKIB HAITOJOBHIIIMMH Oy TeMIIepaTypHi HaBaHTa-
JKeHHA  1pH  poOOTi  JBWTYHa, BiOparriitai
HAaBaHTa)KCHHS, BIUIUB 30BHIIIHHOTO CEPEIOBHINA Ha
PI3HUX BHCOTax IOJBOTY, arpeCHBHOIO CEpEeIOBHINA
BIANPAaI[bOBAHOTO TTaJIMBA 1, HAIIEBHO, TEMIEPATYPHUI
yJap 1o NpUIHMHEHHIO POOOTH IBUTYHA 32 HU3bKUX Te-
MIIEpaTyp OTOYYIOHYOTO CepenoBUINA. BuoxpemuTtn
BIUTMB OKPEMHUX YMHHHKIB 32 OpakoM 3pasKiB i iHpop-
Manii € HeMOXJiIuBUM. OT)Ke MOXXEMO OLIHIOBATH
3MiHY €JIEKTPOXIMIYHUX XapaKTePHCTHK 32 KOMIUIEKC-
HOIO J€10 psia Ha3BaHUX (paKTOpiB.

Jis mocipKeHb eNCKTPOXIMIYHUX XapaKTePHUC-
THK BUKOPUCTOBYBQJIM IIOTCHLIOAWHAMIYHHI METOX
[1]. [dns BunmpoGyBaHb OyJO BHIOTOBIECHO 3pa3KH 3
eKCILTyaTOBAaHOI Ta BUXIAHOI cTaui 35, siki Oynu 3ampe-
coBaHi B Te(IOH, 0 IO3BOJIIIIO YHUKHYTH LIiIHH-
HOTO edeKTy. 3pa3Ku 00poOIIIN HaXTAKOBUM IIare-
pOM pi3HOI 3EpPHUCTOCTI, 3HEKHUPIOBAIN €TAHOJIOBHM
cnupToM Ta anieroHoM. KoposiiiHy TpUBKICTh 3pa3KiB y
BUXIZTHOMY Ta €KCIUTyaTOBAaHOMY CTaHi BH3HA4Yald y
3%-my BogHoMy po3unni NaCl 3a temneparypu 20 °C.
PoGounii po3unH roTyBaJli 3 BOJONPOBITHOI BOAH,
1100 3a0e3neYnTH YMOBH OJU3BKI IO peasibHUX.

[Tix gac BunpoOyBaHb 3pa3ky 3HAXOJUIINCH B eJie-
KTPOXiMigHiM Komipmi (puc. 2), TOBHICTIO 3aHypeHi B
KOpO3iliHe cepeoBuIIe.

I[MoTenmiocTar

PGStat500

£

Pucynok 2. Cxema excnepumenmanshoi ycmanoKu:
PE — poboyuii enekmpoo,; EIl — enexmpoo nopieusanns, JJE — donomiscnutl enekmpoo.

EnexTpoxiMiyHi JOCIIPKEHHS TPOBOMAMIHN IS
XOM 3HSTTS MOJSIPU3aLIHHUX KPUBUX HA OJJHOKAHAIb-
Homy moreniiioctati PGStatb00N 3 peectpariiero aa-
HHX Ha KOMIT'IOTePi, y TPHEIEKTPOIHIH KOMIpIIi, BUKO-
pucTOByIOYM pobouMi  enekTpon 31 crami 35,
HACHUYEHHH eJIeKTPOJI MOPIBHIHHS xyopuay cpibna (E
=0,2 B /HBE) Ta n1aTUHOBY NIACTHHY IUIOLIEIO 8 cM2.
Po6ounit 06’ em komipku — 250 M

[epen 3HATTAM MONSAPU3ALIHHOT KPUBOI pOOOUHIA
€JISKTPOJ] BUTPHMYBAJIH B PO3YMHI 10 BCTAHOBJIECHHST
MoTeHIiary kKopo3ii (10 XB.), a MOTiM BiH KaTOIHO TO-
nApusyBaBcad 3 XB. IyCTHHOW cTpymy o 0,1 A/m2
AHOJHI Ta KaTOIHI KPHUBI 3HIMAJIHX 31 IMIBUIKICTIO PO3-
roptku noteniianty 0,5 MB / c. AHOJHY Ta KaToHY HO-
JSIpU3alio npoBoAuiy B niamazoni £300 MB Bix note-
HITiaJTy KOpO3ii. 3aJIeKHOCTI BiJl CTPyMY Ta MOTEHIlIATY
BUMIpIOBaJIM TpHUUi Juis 3a0e3nedyeHHs: 301KHOCTI pe-
3ynbTariB. KoperyBaHHs 3HaueHb MOTEHINANy Ha JH-
(y3iliHni OTEHIIia] He BHOCHIIH.

B pesysbTati npoBeseHHs e1eKTPOXIMIYHHX J10C-
JJUKeHb Oyno BCTaHOBJIEeHe HacTymHe (puc. 3). B ka-
TONHIN 00JacTi XiJ KPUBHX CIIBIAAAE, IO CBIIYUTH

PO TO¥t akT, 110 KATOJHUI POLIeC HE BILIMBAE Ha KO-
posiiiny moBeninky craii. [Ipore B aHomHiii obmacti
CIIOCTEPIratThCs CYTTEBRI BIIIMIHHOCTI, 0COOJIHMBO B 00-
JlacTi MoTeHUiamiB Bif craumioHapHoro no +0,3 B. B
[bOMY IHTEpPBaJl CTPYM KOpPO3ii /I CTasi, 0 Mpo-
IIJJa BUCOKOTEMIIEPATYPHHUI BIUIMB, CIIOCTEPIracThCs
OLTBII 3HAYHUI CTPYM KOPO3ii, IO MEePEBHUIIYE CTPYM
po3unHEeHHs BUXiAHOT cTani 1o 1,2 -2,0 pasis. e o3Ha-
Yae, IO CTalb B INX YMOBaX PO3YHHSETHCS TOJIOBHAM
YMHOM 3a PaxyHOK aHOJHOI peakiii. Pi3ke 3pocranHs
CTpyMY AJISl BUXITHOI CTaNi B aHOIHIW 00JacTi po3Imo-
ynHaeThea Ha 100 MB mo3uTHBHIIIE, HIX I BiIOyBa-
€TBCS JUIsl CTali, IO HPOWILIa BUCOKOTEMIIEpAaTypHi
BUNpoOyBaHHs. OTXkKe, MOXKHA CTBEP/XKYBATH, 110 BU-
COKOTEMITEPATYPHHIA BIUIMB CIIPHSIE 3MEHIIICHHIO CTii-
KOCTI CcTaJli B KOPO3IMHUX CEePeOBHIIAX.

CX0Xi BUCHOBKH ILOJIO 3MiH EJIEKTPOXIMIYHHX
XapaKTEepUCTHK MO eKCIUTyaTallii 3a 3HaUHUX MEXaHid-
HUX HaBaHTAXXEHb B arpeCUBHOMY CEpEOBUILI HaBe-
JeHo B poborax [2-6 ].
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Pucynox 3.

Honapusayiini kpuei cmani 35 6 pozuuni 3% NaCl: 1 —y euxionomy cmani, 2 — nicis excnayamayii 8 KOCMOCI

BUCHOBKHN

Pesynbratu npoBeeHNX TOCTIAIB TOBEITH OOIPY-
HTOBaHICTb BHOOpPY MapKd CTalli IependadyBaHUM
YMOBaM eKCIUTyaTalii pakeTHOro ABuryHa. /(s omHo-
Pa30BOr0 BUKOPHUCTAHHS B KOHCTPYKILII CHJIOBOTO Ki-
JBLIS COTUIA IaHa CTallb 32 HEBUCOKOT LIHK BiJIIOBIAaE
3a CBOIMU MEXaHIYHUMM MMOKa3HUKAMHU IIFOYUM HABaH-
Ta)XeHHsIM. BusBIieHe B X011 1OCIIDKEHb 3HAUHE MOTi-
PILEHHS KOPO3iiHOT TPUBKOCTI EKCILTyaTOBaHOI cTaji
(8 1,2 — 2,0 pa3un) He JO3BOIIAE PO3MIAATH 11 K TIEpc-
MEKTUBHY JJIsI BUKOPUCTaHHS B IBUTYHAX Oaratopaso-
BOro BuKopucTaHHs. [Ipo 1e cBigyats i pe3ynbTaTi Me-
TanorpadigHOro aHai3y 3pasKiB, ale Ii¢ NMUTaHHA €
MPeIMETOM IHIIOT pOOOTH.
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The article discusses one of the most effective methods of enhanced oil recovery. The use of biopolymer

compositions for permeability reduction.
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Currently, many oil fields are entering the third
and fourth stages of development, which are character-
ized by significant volumes of associated water produc-
tion and a low degree of depletion of oil reserves from
individual sections of the deposit.

The amount of produced oil constantly decreases
at the fields. This is due to the influence on the opera-
tion of wells of complex geological structures of pro-
ductive layers, and fluid compositions, which are man-
ifested in the technological processes of production. In
dense reservoirs with high geological heterogeneity,
some undeveloped areas and areas that are not covered
by flooding remain in the development process. Under
these conditions, in order to increase the efficiency of
water flooding systems, the task is to maximize the cov-
erage of reservoirs by the impact, which can be
achieved by introducing water into low-permeable oil-
saturated intervals.

In this case, the elastic-capillary-cyclic method [1]
and the method of changing the direction of filtration
fluid flows in the reservoir [2, 3] have significant pos-
sibilities, both in terms of area and section.

But as practice has shown, it is necessary to use
the technology of exposure to physical-chemical rea-

gents in a complex with flooding. One of the most ef-
fective and promising methods of stabilizing oil pro-
duction is the physical-chemical technologies based on
the use of injection of polymer compositions.

One of these methods is the flow-deflecting tech-
nology. This type of activity is aimed at increasing the
current and final oil recovery coefficient by increasing
the coverage of the reservoir by flooding. The essence
of the technology is to block the most permeable zones
with gel compositions. As a result of this the volume of
water injection is redistributed, both in thickness and in
the area of the deposit, and applied to the development
of previously uncovered or poorly covered zones of the
reservoir by flooding

A new technology for the redistribution of filtra-
tion flows (RFF) was tested at a field in Kazakhstan,
namely at Zhetybai field.

Biopolymer-based chemical composition was
used to carry out measures for the redistribution of fil-
tration flows.

In 2011, the RFF technology was applied in 20 in-
jection wells. The analysis of the efficiency of the tech-
nology application was carried out for 12 wells.
Changes in the technological parameters of well opera-
tion are presented in Table 1 [4].

Table 1

Changes in technological parameters of injection wells operation

Ne of injection wells | Horizon | Q (average), | Perforation interval, Khick-up, Specific Kpick-up,
m3/day M m3/day*MPa | m3/day* MPa*m

before | after before | after | before | after

655 3 240 | 210 1810-1825 45,103 | 39,465 [ 3,007 | 2,631
1013 8 200 100 2100-2142,5 43,962 | 21,981 | 3,663 | 1,832
1146 8 180 180 2090-2141 25,371 | 25,371 | 1,425 | 1,425
1149 8 147 125 2087-2136 30,931 | 26,319 | 1,947 | 1,655
1342 8 120 106 2137-2150 16,262 | 14,365 [ 1,506 1,33
824 10 200 | 250 2187-2255 40,182 | 45,642 1,4 1,59
2792 10 200 | 240 2198-2260 35,337 | 40,957 | 2,265 | 2,625
2861 10 275 158 2212-2238 59,542 | 34,209 | 2,589 | 1,487
245 11 150 150 2294-2305 19,767 | 19,767 | 2,824 | 2,824
2266 5v, 6a 300 160 1925-1973 75,459 | 40,245 | 7,256 3,87

1259 5v, 6ab 280 | 290 1918-1991 81,577 | 84,491 - -

2360 5v, 6ab | 300 70 1935-1992 49,792 | 11,618 | 3,83 0,894
Total 216 170 43,607 | 33,703 | 2,883 | 2,015
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As a result of biopolymer solution injection, the
coefficient of pick-up in injection wells decreased by
an average of 23 %, which characterizes the success of
the work.

Biopolymer system injection leads to blocking of
the pore space of the washed intervals of the formation,
reducing their permeability. The heterogeneity of the
formation is eliminated not only in thickness, but also
in area at a predetermined distance.

To assess the efficiency of the RFF, the analysis
of changes in the technological parameters of the oper-
ation of the reacting production wells was carried out.
As an efficiency criterion, the following indicators are
defined: the average increase in oil production per well,
the total additional oil production by wells for the ef-
fective period of operation, and the success of the work.

The results are presented in Table 2[4].

Table 2
Efficiency of applying RFF technology

O] i RS — S 2 <
8 [<5) - "c_tS LI> _ 5 — e o_
= = ) —c > 5 —_ = % - L
= 5 5 g2 $S% ° S| Eg | €
D - o = = © Ch=—= [ o ¥ >5'= n
= o 2 © 50 38 2c = =0 £05 7
— N =] = 5SS = O LS 5> @
1S) 5 % 03 o = O<'c s = S3 0738 8
2 T > .25 | before | after | before | after | before |after | 5| €5 | 3
2266 5v, 6a 3 9 11 0,7 2,9 92 74 2,2 129 77
1259 | b5v, 6ab 5 43 45 11,8 19,2 72 57 7,4 04 38
2360 | 5v, 6ab 5 18 21 4,4 5,6 76 74 12 100 21
1013 8 3 18 30 12,6 18,1 31 39 55 676 31
1146 8 3 22 29 2,6 7,4 88 74 4,8 419 65
1149 8 5 23 19 4,7 9,7 80 42 5,0 546 51
1342 8 4 15 9 2 12 65 64 10 519 55
2792 10 6 15 30 4 8 55 50 4,5 417 44
2861 10 6 5 5 0,5 1,1 89 79 0,6 46 53
245 11 4 15 14 4 7 77 77 3,1 350 47
655 3 3 51 39 21 18 61 61 0,0 0,0 0,0
824 10 3 22 17 8 6 64 67 0,0 0,0 0,0
Total 50 18 21 4,7 9,1 72 63 4.4 3705 41

As follows from the data presented in the table, the References

injection of biopolymer composition affected 14 pro-
duction wells. Additional oil production per well
amounted to 4.4 tons / day, the accumulated additional
oil production due to the work was 3,705 thousand tons.
The success rate of the event was 41 %.

In conclusion, we can say that the technology of
redistribution of filtration flows with the use of biopol-
ymer is a sufficiently effective method of influence for
the complete coverage of reservoirs by flooding.

1. Surguchev M. L. Methods of control and regu-
lation of the process of oil field development. - M.:
Nedra, 1968. -300 p.

2. Gavura V. E., Leibson V. G., Chipas E. I.
Method of changing the direction of filtration flows in
the development of oil fields. - M.: VNIIOENG, 1976.
- 64 p.

3. Aitkulov A. U. Increasing the efficiency of reg-
ulating process of oil fields development. - M.: JSC
"VNIIOENG", 2000. -272 p.

4. Field materials for Zhetybai field. Aktau, 2013.
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