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Abstract

Chisinau, Moldova

The present article addresses the problem of recovering the children scoliosis by means of complex treatment,
including active correction through physical exercises and massage.
Keywords: flat feet, scoliosis, obesity, evaluation methods, motor tests, recovery, massage.

Actuality. The research on the development of the
growing generations, children and adolescents, occu-
pies an important place among international and na-
tional studies. Our study reflects an important side of
physical and motor development and the occurrence of
some conditions at primary school students. The analy-
sis of the physical and motor condition of primary
school students from the urban areas of the Republic of
Moldova demonstrates the fact that their development
took place in accordance with the normal physiological
processes in the human body, which adequately reflect
the particularities of the natural and social environment
in which people live and work evaluated.

The purpose of the research. Prevention of atti-
tude deficiencies and more serious conditions should
start at school age, and this is possible through school
screening. Detecting these deviations in time and treat-
ing them during childhood must be a major objective
for our society. Children with deficient attitudes should
be under continuous supervision.

Methods. In order to achieve this goal, the author
organized their research using various methods, as fol-
lows: theoretical analysis and generalization of special-
ized literature data; anthropometric assessment
method; somatoscopic evaluation method; the peda-
gogical observation method; the plantographic method;
Quetle method, motor tests.

Results. Table 1 shows the data of the anthropo-
metric study on primary school children in urban
schools, located in different geographical regions of the
country: north; center and south [5].

The results of the research of the physical condi-
tion of children in primary classes, according to the an-
thropometric indicators of height, weight and rib cage
excursion, demonstrate the fact that in all regions of the
country, both boys and girls developed normally, ac-
cording to the physiological age characteristics. At the

same time, the normality indicators of the Quetelet in-
dex, which characterize the optimal ratios between
weight and height, indicate that the most favorable en-
vironment for the development of boys was in the cities
from the north of the country. Lower values were rec-
orded in schools from the cities located in the center
(93.34%) and in the south of the country (92.50%). This
is also confirmed by the comparative statistical analysis
of the physical development indicators of the boys in
the primary classes. At the same time, no significant
difference was observed in the height indicators of the
boys from the three urban regions (P>0.05). At the
same time, a true difference was observed between the
boys from the cities in the center of the country and
those from the cities in the north in terms of the weight
indicators (P<0.01). This difference indicates that most
of the investigated boys from the center of the country
dominate to a greater extent according to the Quetelet
index, at a coefficient of 0.21, with a little excess
weight. Unlike the group of boys from the central area,
the boys from the north, having the same ratios between
weight and height, were placed within the limits of nor-
mality (up to 0.30).

The same evaluation related to girls in the primary
cycle demonstrated the fact that in the cities of the
South and the North, girls grow up approximately at the
same time and, respectively, the results of the research
of these cities have an invalid character of relative dif-
ference (P>0.05). At the same time, primary school
girls from Northern and Southern cities grow somewhat
faster compared to primary school girls from Central
cities (P<0.01-0.001). The same situation can be ob-
served in the case of studying the weight indicators of
primary school girls in the investigated schools and cit-
ies. Of particular importance are the indicators of the
Quetelet index that characterize the ratios between
weight and height, and which were within the normal
range (from 0.20 to 0.30).
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Table 1.

The statistical characteristics of the results of the anthropometric assessment of children in the primary
classes of educational institutions from the urban environment of the Republic of Moldova

Tests
Girls Boys
City Height | Weight Rib cg_ge Quetle Height Weight Rib cg_ge Que-tle
(cm) (kg) excursi-on index (cm) (kg) excursi-on index
J (cm) (%) J (cm) (%)
129,54+ | 26,71+ 0 133,34+ 32,76+ 5,60+ 0
Center 1,08 0.33 5,20+0,43 100% 0,09 0.63 0,34 93,34%
135,37+ | 29,80+ 0 133,56+ 29,37+ 5,13+ 0
North 142 102 5,33+£0,43 100% 0,58 0.95 0,23 100%
136,43+ | 30,97+ 0 135,41+ 4,40+ 0
South 1.44 1,00 5,05+0,46 100% 152 29,84+1,39 0,29 92,50%
- 133,78+ | 29,16+ . 134,11+ 5,04+ .
X 131 0.78 5,19+0,44 100% 1,03 30,66+0,99 0,28 95,28%

Studying the indicators of the rib cage excursion
at primary school girls from the mentioned cities, we
can observe a relatively uniform regional development
of them (P>0.05). At the same time, was observed a true
difference (P<0.01) between boys from primary urban
schools, especially boys from the central cities com-
pared to those from the south of the country, which ap-
parently indicates the great possibilities of the body's
cardiorespiratory system children from the cities in the
center of the country.

The results presented in table 2 about the motor
condition of the examined students, characterize the de-
gree of development of the abilities of strength,
strength-speed, coordination of movements and flexi-
bility of the trunk of children in primary classes. These
statistical data reflect a balance in the development of
the growing generation with certain relative differ-
ences, from a regional point of view where P>0.05.

The only exceptions are the indicators of the test
"leaning forward from the gymnastic bench, hands
down", which indicate a true difference of them, where
(P<0.01). between the results evaluated at the boys
from the central cities compared to those from the south
and the north of the country in favor of children from
the center of the country. The comparative analysis
between the results evaluated for boys from the cities
in the center, south, and north of the country indicate a
difference in favor of children from the center of the
country.

At the same time, the comparative analysis of the
locomotor condition of primary school girls from the
north, center and south cities indicates untrue differ-
ences (P>0.05) at the results of most tests, i.e. the de-
velopment of strength, strength-speed and trunk flexi-
bility of these girls occurs approximately the same in
all schools of the mentioned cities.

Table 2.

The results of the investigation of the motor development of primary school students from educational
institutions in the Republic of Moldova.

Tests
Girls Boys
Raising Raising
the trunk the trunk
_ _ _ from the Forward _ _ from the Forward
City Running- | Standing i . bend on | Running- | Standing . . bend on
. . ying posi- . ; lying posi-
suveica | long jump tion the gym suveica | long jump tion the gym
(sec) (cm) . bench (sec) (cm) . bench
in 30 sec. in 30 sec.
(no. of re- (cm) (no. of re- (cm)
peats) peats)
Cen- 9,69+ 134,31+ 17,88+ 7,45+ 9,29+ 140,60+ 18,35+ 6,08+
ter 0,05 2,70 0,75 0,95 0,11 5,35 0,85 0,69
North 8,92+ 124,36+ 19,42+ 7,47+ 9,00+ 136,06+ 18,83+ 3,28+
0,12 2,35 0,68 1,11 0,21 3,55 0,52 0,95
South 8,94+ 128,53+ 19,40+ 6,69+ 9,55+ 135,83+ 18,53+ 4,04+
0,11 2,39 0,83 1,03 0,26 3,79 0,66 1,11
- 9,18+ 129,07+ 18,90+ 7,20+ 9,28+ 137,50+ 18,57+ 4,47+
X 0,09 2,48 0,75 1,03 0,19 4,23 0,68 0,84
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The only exceptions are the results of the sprint
and long jump tests, which mainly reflect strength and
coordination skills, as well as a certain side of strength-
speed skills. These results demonstrate the fact that
girls from cities in the north and south develop rela-
tively the same (P>0.05), while, in comparison with
girls from urban areas in the center, true differences are
observed (P<0.01-0.001) in favor of primary school
girls from the north and south. This situation can prob-
ably be explained by a best physical education instruc-
tional process, organized for primary school children
from the center of the country, contributed to a greater
extent to the development of their trunk flexibility, in
the presence of other similar conditions [1, 2].

In the same way, evaluating the obtained results,
was also found some deviations from the normal devel-
opment of the children included in the study. The indi-
cators of the basic negative factors of physical develop-

ment, which reflect the presence in primary school chil-
dren of conditions such as flat feet, scoliosis and obe-
sity.

The foot was evaluated using the plantogram
method. In this context, the first place after the presence
of flat feet in primary school boys is occupied by the
schools in the south of the country (33.33%), the sec-
ond place - the schools in the center (28.33%), and the
third place - the schools in the north of the country
(23.33%) [3, 5].

Studying the existence of some negative factors of
physical development in primary school girls from the
investigated cities was ascertained that flat feet prevails
considerably over scoliosis and obesity. Thus, the
largest number of girls with flat feet were diagnosed in
northern cities (44.44%), followed by those in the south
(36.66%), and fewer cases were confirmed in the center
(28.33 %).

Table 3.

The existence of negative factors of the physical development of primary school students in urban educa-
tional institutions in the Republic of Moldova

. Distribution of places according to
No. Negatlve factors of Cen- North | South A_verage negative factors
crt. physical development ter index I T T
1 Platypodia % 28,33 | 23,33 | 33,33 28,33 South Center North
2 Scoliosis % 3,33 | 5,00 | 15,00 7,78 South North Center
3 Obesity % 6,66 - 7,50 7,08 South Center —

In the research process, the somatoscopic evalua-
tion of the spine was emphasized, in order to verify or
exclude some postural changes of the students included
in the study. In this context, the presence of scoliosis at
primary school boys is higher in the city from the south
(15%), followed by those from the north (5.00%), and
the fewest cases were in the center (3.33%). At the
same time, the presence of scoliosis in an early stage at
primary school girls is much lower compared to the
presence of flat feet. In this context, 6.66% of cases
were registered in the center, 5.00% in the north, and
10.00% of cases were observed in the south, which oc-
cupies the first position after this disease.

Another important indicator evaluated by us in this
study was body mass. The evaluation method selected
is the Quetelet index. Regarding primary obesity indi-
ces, the first place is occupied by primary school boys
from the southern town, where, has been observed chil-
dren with increased weight characteristics in relation to
height (7.50%). In the schools of in the center, a much
smaller number of boys in primary classes suffering
from excess weight - (6.66%). At the same time, the
most favorable situation from the point of view of obe-
sity among primary school boys was observed in
schools in the north, where no overweight boy was de-
tected among the examined children.

This fact is also demonstrated by the characteris-
tics of weight and height (according to the Quetelet in-
dex) observed in primary school boys from the schools
of North. An important moment in this study is repre-
sented by the fact that primary school girls from all the
mentioned cities practically do not show significant de-
viations regarding the indicators of the initial stage of
obesity. Apparently, this phenomenon can be explained

by the fact that girls of this age have an intense loco-
motor activity, associated with their domestic charac-
teristics that distinguish them from their male peers. It
should also be noted that flat feet is the most pro-
nounced negative condition recorded in primary school
boys and girls.

Thus, it should be mentioned that in most cases,
the physical condition of primary school students from
all regions of the Republic of Moldova corresponds to
the age-specific physiological characteristics of their
organism's development in relation to the conditioned
social environment.

In most cases, no true differences were observed
in the locomotor condition of primary school boys from
the three different geographical regions (Center, North,
South). At the same time, negative factors (flat feet,
scoliosis, obesity) were detected in primary school boys
from all three mentioned regions. These factors are
more intensive in the southern cities (from 10 % to
33.33%) and to a lesser extent in the northern cities
(from 5.00% to 23.33%). Also in this context, it can be
emphasized that among the boys of the primary classes
in the town of the North, a better situation was observed
in the case of flat foot deficiencies (23.33%) and scoli-
osis (5.00%). At boys from primary schools of the cen-
tral cities suffer of obesity 6.66%, and at those from the
southern cities -10%. At the same time, the primary
school boys from the northern towns have a best situa-
tion from the point of view of primary obesity. Thus, in
the northern primary schools, no overweight boy was
detected among all the children examined. The ob-
tained results are also confirmed by the characteristics
of weight and height (according to the Quetelet index)
observed at primary school boys from the northern
schools.
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The analysis of the existence of negative factors
among primary school people from the three different
geographical regions (Center, North, South) demon-
strates that in the south prevails such factors in relation
to the north and center. Among these negative factors,
scoliosis predominates, which affects up to 33.33% of
children. In our opinion, this situation is conditioned by
the fact that in the southern cities, there is a more pre-
carious situation in terms of the unfavorable sanitary-
hygienic conditions for the development of children of
the given age. At the same time, the given situation is
influenced to a lesser extent by some family conditions
(including parental hereditary factors) and to a greater
extent by the disadvantaged sanitary-hygienic condi-
tions in the school.
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AHHOTAIMA

HccnenoBanue Bean KOMIUIEKCHBIM METOJIOM (PU3MKO-XMMHUYECKOTO aHaIn3a: TuddepeHranbsHO-TepMuie-
coro u Beicokotemneparypsoro (ATA u BATA), penrrenodazosoro (PDA), mukpoctpykryproro (MCA) aHa-
JIM30B, a TAKKEC UBMCPCHUEM MUKPOTBEPAOCTU U OINIPECACIICHUEM TIJIOTHOCTH.

Ha ocHOBanun PE3YIbTATOB IMOJYYCHHBIX M3 BbIIICYKA3aHHBIX MCTOJAO0B HCCICAOBAHUA, TOCTPOCHBI AUA-
rpamma coctossHuA cucteMbl HooTes-InyTes Yeranosieno, uto paspes HooTes-In;Tes ssisercs kBaznOMHApHBIM
cedeHneM TpoitHoi cucteMbl Ho-In-Te. [Ipr MmonexyIsipHOM COOTHONIICHUN HCXOAHBIX KOMITOHEHTOB 1:1 00pa3y-
CTCA TpOfIHOG COCIMHCHHUE COCTaBa HOIIITG3 C NCPUTCKTUYICCKUM PAaBHOBECUCM. YCTaHOBJ'IeHO, KOOPpAUHATHI 5B~
TexkTHKN 82 Mon% In,Tes u remneparypa 840K. PactBopumocTs Ha ocHOBe dasbl InoTes goxogur 5 moin. % mpu
300K.

Abstract

The study was conducted by a complex method of physicochemical analysis: differential thermal analysis
(DTA and VDTA), X-ray phase (XRD) and microstructural (MSA) analyzes, microhardness measurements and
electrophysical properties.

Based on the results obtained from the above research methods, state diagrams of the Ho,Tes-In;Tes system
are constructed. The Ho,Tes-In,Tes section is quasibinary and, with a molecular ratio of the starting components
of 1.1, the triple compound HolnTes with peritectic equilibrium is formed; components form a eutectic. The eu-
tectic coordinates are 82 mol% In;Te; and the temperature is 840K. The solubility based on the In,Te; phase
reaches 5 mol% at 300K.

KiroueBble c10Ba: MOJYIIPOBOAHUK, CUCTEMA, PA3PE3, KOMIIOHCHT, TEMIICpATypa, AuarpaMmma.

Keywords: semiconductor, system, section, component, temperature, diagram.

Beenenne.

D¢ hexTHBHOCTH MPOM3BOJICTBA TPHOOPOB HOBOH
TEXHUKH HEPa3pHIBHO CBSA3aHA C Pa3BUTHEM IIOJTYTIPO-
BOJHHMKOBOTO MaTepuanoseneHus [1-3]. B mHacrosmee
BpeMs 00ecrednTh 3alpochl  MOJIYIPOBOTHHKOBOM
9JIEKTPOHUKH, OWHApHBIMHM MOJYNPOBOJHUKAMH HE
BCET/Ia MPEJCTaBIIETCS BO3MOXKHBIM [TOTOMY IIPOBO-
JIUTCSI MHTEHCHBHBIH TTOMCK CIJIOXHBIX MaTEpPHAJIOB C
OnaronpuATHBIM COYETaHWEM CBOMCTB. PerieHue 3Toit
3aga4un O0a3upyeTcs Ha COBPEMEHHOM (PU3UKO-XUMHYE-
CKOM aHaJIM3€ M MCCIICIOBAHMS K KOMILIEKCa HIIEKTPO-
(u3MyecKUX MapamMerpoB, KOTOpbIE IMO3BOJIAIOT BbI-

SBUTH CYIIECTBOBAHHE PA3IMYHBIX HOBBIX (ha3 B MOIy-
MTPOBOJIHUKOBBIX CHCTEMaxX, OIPENeNUTh METOIBl U
YCIIOBHS CHHTE3a, a TAK)KE POCTAa COBPEMEHHBIX MOHO-
KPUCTAJUIOB M BHEJPEHUS MX B Pa3JIMYHBIE OTPACIH
HapOJHOIO XO3sICTBA.

K uncny Takux 0oOBEKTOB MOYKHO OTHECTH Xallb-
KOTeHuHble coequHeHuss P3M u snemeHTOB mon-
rpynnel uHAKSA [4,5], KOTOpbIE HAXOAAT MUPOKOE NpU-
MEHEHHE B TaKMX HOBEHIIMX Npubopax, Kak KBaHTO-
BbIE TeHEepaTOphl (;azepsr) TBEPJOTENbHBIE
BBINPSMUTENHN, TEPMO-IJIEKTPUUECKHE Ipeodpa3oBa-
TeNn SHeprud U T.1 [6]. Ino Tes-morynpoBoaHUK n-THITA
npoBiauMocTy. B maTepBane ot 343 mo 673K s o-
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In,Tes cBoiicTBeHHa cOOCTBEHHAsh MPOBOIUMOCTH. B
CBSI3H C 3TUM 0c000€ BHUMAaHHE YACISIETCS HCCIIEN0Ba-
HHUIO (DU3UKO-XUMHYECKNX, KPUCTAUIOXUMHUYECKUX H
9MeKTPO(PU3NIECKIX CBONCTB YKa3aHHBIX MaTepHaoB
6e3 KOTOPBIX HElb3sl YCHEUIHO PEIIUTh OCHOBHYIO 3a-
Jlady, CTOAIIYIO IIepesl XMMUeEil MoIyNpoBOIHUKOB, 3a-
KJIFOYAIOUIYIOCSA B CO3JaHUU BEILECTB C paHee 3a/aH-
HbIME cBoicTBamu [7-10].

Iean uccnenoBanue. Llenpio nccaemoBadus SBU-
JIOCh M3YYECHHE XapaKTepa XMMHUYECKOTO B3aHMMOJCH-
cteus B cucteme HozTes-In2Tes,

Marepuaibl 1 MeTOAbI HCCJIeTOBAHNA.

VcxoaHpIMI MaTepHaslaMy AJIsI CHHTE3a CIIJIaBOB
cnyxunn ronmsmuii [OM-0, Ttemmyp TA2, In-B-4.
CruiaBbl 1OJTy4Yaiv B 9BaKyHPOBAHHBIX KBapLEBBIX aM-
MyJiaXx B BEPTUKAIBHON neuyn 0e3 rpajueHTa TemIepa-
Typbl U3 aneMeHTapHbIX Ho n Te B aTOMHOM COOTHO-
menun 1:1 u nmuratyp InoTes mpu remneparypax 600-
1100K B Teuenue 6-8 gacos.

Oo6pasupr cuctemsl HooTes- InpTes mmotHeIE,
TEMHO-CEpPOT0 IIBETa, YaCTUYHO pazjaraercs Ha BO3-
JyX€ ¥ XOPOIIIO pacTBOPSIETCS B MHHEPAIBHBIX KHCIIO-
Tax.

Obpasupl ¢ comepxanneM 60 um Gonee Moi%
In;Tes momyvanu B BuAe cnexa. X mMoBTOpHO U3METb-
YaJIi ¥ [IPeBpaliaiy B HOPOLIOK, KOTOPHIHM 3aTeM Ipec-
coBanu B Tabnetku. Cruiasel ¢ comepkanneM HooTes
Menble 40% KOMMAKTHBIE, TEMHO-CEPOTO IIBETa Me-
TAJUIMYECKUM OJIECKOM.

JUis  monydeHHs  PaBHOBECHOTO  COCTOSIHMSA
CIUIaBbI TTO/IBEPTajd TOMOTEHU3HPYIOIIEMY OTXKHUTY B
BaKyyMHUpPOBaHHBIX KBapleBbIX ammyiax npu 400-
500K B Teuenne 340-350u (B mHTEpBase KOHIICHTpA-
uu HopTes-100+ 20mon%).

DU3NKO-XUMHYIECKOE HCCIEAOBAHUE CHCTEMBI
Ho,Tesz- In;Tez mpoBoauinn MeToqaMu BBICOKOTEMIIE-
parypraoro (BIATA), muddepeHmaapHOTO-TEpMHIYE-
ckoro aHamm3a ([TA), peHTreHO()a30BOrO aHAM3a
(PD®A) u mukpocTpykrypHbsiM aHamm3oM (MCA) aHa-
JIM30M M W3MEpEeHHEeM MHKPOTBEPAOCTH M OIpeese-
HHS TUIOTHOCTH.

BATA mnpoBoaunu Ha npubope B/ATA-8M» B
HHEpTHOU aTMocdepe ¢ wucmomb3oBanuem W-W/Re
tepmonap. ATA npoBoaunu Ha nupomerpe HTP-73 u
oTkauaHHbIX 10 1071 kBapueBbx ammynax. CKOpocTb
HarpeBa 10 rpag/mMuH.

IIpn nccnenoBaHUM MUKPOCTPYKTYpHI CIIIaBOB
HCIIOJIB30BaIM TpaBuTeNb coctaBa: 10mir koui. HySO4
+ 45. 10°Kr K2Cr207 + 90mn H,O Bpem s TpasiieHns
25c. MCA mnoka3sbiBaer, 4To cruiaBbl cucteMbl HooTes -
In;Tes mo 5 mon% Ho,Tes cocrout u3 omHOU (assl, ¢
YBEJIMYCHUEM COJIEpKaHHUs BTOPOTO KOMIIOHEHTa 00-
Hapy>XMBaeTcsl NpUCcyTcTBHE HOBOM (a3wl (HoInTes) n
9BTEKTHKH.

MHUKpOTBEPIOCTH CIUIABOB M3MEPSUIM Ha puodope
[IMT-3 mpu Harpy3ke 0,10 u 0,20 =H.

ITpn n3MepeHnn MUKPOTBEPIOCTH CIIIIABOB ITOJIY-
YEeHBI TPH psifia 3HAYCHUI MHKPOTBEPIOCTU: HA CBET-
no#t daze 1660-1770 MIla In,Tes cooTBeTcTBYyIOMIEE
cepoii paze -2780 MIla HolnTes Ha cBeT0-CEPOI haze
1350 MIla coenunenuro HoyTes,

JATA otoxokeHHBIX 00pa3uoB cuctemsl HooTes -
In;Tes nmokasan, 4YTo Ha TepMOrpaMMmax B HHTEpBase
koHueHTpauuii 0-5 moi. % In,Tes HabmrogaroTes o ye-
TeIpe U B uHTepBajie 10-45mom.% InyTes - mo Tpy, a B
unTepBane 50-90 mon.% InyTes-mo nBa TepMUUeCKUX
a¢¢exra.

IMo pesympratam JITA OTOXOKEHHBIX 00pa3IoB
cucremsl HooTes - InoTes BEISBISAIOTCS TpU TOPH30H-
tanu npu temneparype 660,840 u 1000K. IIpu Temne-
patype 690K mpoucxomut ¢pazoBoe IpeBpaIicHue:

o- InyTes 4+— [3- In,Tes

ITpu 1000K Habmogaetcs 3pPeKT yKa3pIBarOIIHiA
Ha 00pa30BaHUE COCMHECHHUE II0 NEPUTEKTHIECKOH pe-
aKIMK:

K+ Ho,Tes 4_——’ HolnTes

B cBoro ouepens [ onpeneneHus Ga3oBoro co-
cTaBa OTAENLHBIX cIuiaBoB cucteMbl HooTes- InaTes u
MIPOBEPKHU JIOCTOBEPHOCTH JAHHBIX, MOJYyUYEHHBIX IPY-
TUMHA METOJaMH, MPOBOAWIMA PEHTTeHOrpadUuueCKuit
aHaJIu3.

Pesynerater POA coennnenns HolnTes qudpak-
LIMOHHBIX JIMHUH ciutaBa coctaBa 50 Moi.% In,Tes mo-
KazaJl, YTO OHU OTIMYAIOTCS OT JMHUHA MCXOIHBIX KOM-
IIOHEHTOB

Pe3yabTaThl Hcc/ieqoBaHMe U MX 00CYKIEHHUE.

B tabnuue 1npuBeneHs! HEKOTOpBIE (HU3UKO-XU-
MMUYECKHE CBOICTBA CIIJIaBOB cucTteMbl HooTes- InpTes.
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Tabnmma 1
HekoTopble pu3nKo-xuMuieckue cBoiicTBa cmiiaBoB cucrembl HozTes- In2Tes.
MuUKpOTBEPAOCTS,
Cocra mon.% Tepmuueckue 3¢ dexTsl HarpeBaHue, P MHE HullukzomeTpy-
oK InaTes YyecKasi IIIOTHOCTb,
Ho,Tes | InoTes Ho,Te3z P=20 P=10 r/em®
0 100 940 - 450 5,78
3 95 660,700,860, 910 - 455 5,80
5 98 660, 700,850,920 - 458 5,85
10 90 660,840,900 - 465 5,90
18 90 700,860 - 470 5,95
18 82 660,840 DBTEKTHKA
20 80 660 ,840.900 - - 6,98
30 70 650,870,1010,1160 - - 6,65
40 60 6500,870,1010,1150 2770 - 6,30
50 50 1000, 1160 2780 - 6,0
60 40 1010.1230 2780 - 5,95
70 30 1010, 1300 1350 - 5,85
80 20 1010 1348 - 5,80
85 15 1020 1348
90 10 1020 1350 - 5,81
100 0 1345 1350 - 7,79

VYuuteiBas pesynstatel BIATA, ITA, POA, MCA un3MepeHuss MUKpOTBEPIOCTH, IMJIOTHOCTH CIUIaBOB, IO-
CTpoeHa Juarpamma coctosiHus paspesza HooTes-InoTes (puc.1)

T,K
1400
1345
X
1200 -
1000 | = o
Yo
- XK+ HolnTe; A
;' 840
80 | HolnT B
i +
; v (Ho,Tes)+ HolnTes f+ HolnTe, ﬁﬁ
B ’.' 660
600 |- | a
i a (InzTeg)+HolnTe,
400
. | | | | | | |
H02T6‘3 20 40 60 80 |n2TE3

Mou..%
Puc.1 Juacpamma cocmosnus cucmemvrt HooTes- InaTes
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Kak BumHO, U3 pHCYHKa pa3pe3 SBISETCA KBa3H-
OMHAapHBIM ceueHreM TpoiHoH cuctembl HO-In-Te. B
CUCTEME MPOUCXOANUT NEPUTEKTUYECKOE NPEBPAILECHUE
npu Temuepatypel000K.

Y CTaHOBIICHO KOOPJIMHATHI 3BTEKTUKU TPH TEM-
neparype 840K u 18 mo1.% Ho.Tez PactBopumocts
Ho,Tes B InyTes mpu kOMHATHOH TeMmmeparype T0CTH-
raet 5 Mon.% InoTesu 1,2 mon% Ho,Tes. s onpene-
JICHUsS TPAHHIBI TBEPIBIX PACTBOPOB CO CTOPOHBI
In;Tes m HooTes Obutn cCHHTE3MPOBAHEI CILIABH Yepe3
kaxere 0,5 Moi1.%, KOTOpBIE B JabHEHIIIEM OT)KAT AT
TIPY COOTBETCTBYIOMIEH TeMnepaType B Tedenne 250 9.
Cornacro manasiM MCA, TpaHHIia pacTBOPIMOCTH Ha
ocHoBe In,Tes mpu 660K noxoaut mo 8mon.% HooTes
C TMOHW)XEHHEM TeMIepaTypsl OHO CyXaercsi M0
5moi.% Ho,Tes.
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Abstract

The legal basis of the relations between the republics of Azerbaijan, Georgia and Armenia and the European
Union was established by the agreement on partnership and cooperation between the EU and the South Caucasus
states, signed in Luxembourg on April 22, 1996. Although provisions related to political development, democracy
and protection of human rights prevailed in the agreement, in general, the European Union did not hide that it gave
the main priority to the economic sphere in relations with the South Caucasus. The Partnership and Cooperation
Agreement consisted of 12 chapters, 105 articles and 5 annexes. Only 2 pages of the 70-page Agreement discuss
the tools of political dialogue. In general, the purpose of TAS is to serve the development of security, stability and
prosperous living in the region on the basis of strong mutually beneficial cooperation. In addition, the agreement
was intended as a long-term strategy of the EU in the South Caucasus. It is a strategy of large-scale economic aid
and cooperation, formally regulated by a number of political conditions. From this point of view, the Partnership
and Cooperation Agreement is an important and to some extent indirect tool of the common foreign policy of the
European Union. From the above, it can be concluded that the promising directions of cooperation between the
parties have further developed during the period since the signing of the Agreement. According to Ambassador
Kestutis Jankauskas, the representative of the European Union in Azerbaijan, Brussels focuses on cooperation with
Azerbaijan in areas such as "green economy", small entrepreneurship, development of regions, support of educa-
tion and healthcare. These were intended to help sustainable development in Azerbaijan. However, we know that
TAS was signed for a period of 10 years and since the implementation period of the agreement ended in 20009, its

implementation is extended for 1 month every year.

Keywords: European Union, partnership, Caspian, region, South Caucasus, cooperation.

Introduction

The legal basis of the relations between the repub-
lics of Azerbaijan, Georgia and Armenia and the Euro-
pean Union was established by the agreement on part-
nership and cooperation between the EU and the South
Caucasus states, signed in Luxembourg on April 22,
1996. The agreement entered into force on July 1, 1999
after ratification by all signatory states. A number of
other important contracts, agreements on bilateral co-
operation, etc., have been signed between the Union
and Azerbaijan. is also signed. The partnership and co-
operation agreement is a general document covering re-
lations between Azerbaijan and the European Union, its
member states in trade, investment, economic legisla-
tion and cultural cooperation, immigration, prevention
of illegal trade and other areas. According to the agree-
ment, in order to conduct regular bilateral dialogue be-
tween Azerbaijan and the European Union, structures
such as the Cooperation Council, Cooperation Commit-
tee, Inter-Parliamentary Cooperation Committee, Sub-
Committee on Trade, Economy and Legal Affairs, and
Sub-Committee on Energy, Transport and Environ-
mental Affairs were to be established. The Cooperation
Council defines the main directions of cooperation, and
the Cooperation Committee was supposed to assist the
Council by making recommendations. Subcommittees
on trade, economic and legal issues, as well as energy,
transport and environment were to operate under the
cooperation committee.

Political expression of economic relations

For Azerbaijan, which takes the path of demo-
cratic development, relations with countries that have
those values were considered one of the international
factors for the protection and strengthening of Azerbai-
jan's state independence. [4, p. 10] The Republic of
Azerbaijan, which had just regained its independence,
was looking for ways out of extremely tense conditions,
and was trying to find a partner in solving its problems,
which was within the experience and influence of
Western European states and its leading organizations.
[6, p.29] In order to preserve and strengthen the inde-
pendence of the state, resolve the Nagorno-Karabakh
conflict in a peaceful way, and carry out reforms in the
field of market economy, the leadership of Azerbaijan
hoped to attract foreign investment to the country's
economy. In the early days, relations with European or-
ganizations were established on the basis of technical
and humanitarian programs. From 1991 to 2001, the
EU provided Azerbaijan with EUR 333.9 million in aid,
thereby becoming Azerbaijan's main international do-
nor. [6, p. 29]

Despite the financial assistance of the European
Union, until 1995, the organization did not have a gen-
eral strategy for the South Caucasus, which hindered
the normal development of relations with the countries
of the region. On June 12, 1995, the EU Council gath-
ered in Luxembourg adopted a project of assistance to
the South Caucasus states in the period of democratic
development and transition to a market economy. Ac-
cording to Samuel Lussac, a French expert on the South
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Caucasus, "in the first stage, the EU paid more attention
to Armenia and Georgia, and ignored the political rela-
tions with Azerbaijan. [16, p.65] In 1995, the opening
of the representative office of the European Commis-
sion in Thilisi, which provides for the development of
Georgia and Armenia, proved this idea. The creation of
a legal basis for the relations of the European Union
with the countries of the South Caucasus led to a
change in conditions. Such a basis was the "Agreement
on Partnership and Cooperation” between the South
Caucasus states and the European Union.

European foreign policy in the South Caucasus, in
addition to the TACIS program, found its further insti-
tutionalism in the signing of the Partnership and Coop-
eration Agreement (PACE).

Although provisions related to political develop-
ment, democracy and protection of human rights pre-
vailed in the agreement, in general, the European Union
did not hide that it gave the main priority to the eco-
nomic sphere in relations with the South Caucasus.
Within the framework of this agreement, 3 projects on
bilateral relations, TACIS technical assistance project,
TRASEKA regional project and INOGATE program
have been developed so far. On November 23, 1999, a
state commission was established for the expansion and
regulation of relations with the EU. The national leader
H. Aliyev approved this agreement in 1996 and indi-
cated in his speech that the Agreement on Partnership
and Cooperation signed today between the Republic of
Azerbaijan and the European Union is a historical event
of great importance for the young independent state of
Azerbaijan. The agreement opens wide horizons for ex-
panding and deepening comprehensive cooperation,
strengthening international peace and security, princi-
ples of integration, protecting human rights, and
achieving progress and effective cooperation through-
out the European continent. [1, p. 145]

In 1992, the Council made a decision to start ne-
gotiations with all the states that emerged after the col-
lapse of the USSR. The Partnership and Cooperation
Agreement was signed with all the countries of the re-
gion for a minimum period of 10 years. The purpose of
the agreement is to create an institutional legal basis for
cooperation between the European Union and the coun-
tries of the region in all fields, except for the military
and security fields. All the Agreements signed with
South Caucasus and Central Asian countries have the
same text, but they reflect the characteristics of other
countries.

In order to understand the role of the Partnership
and Cooperation Agreement of the European Union in
relation to the region, first of all, it is necessary to con-
sider the characteristics of this type of documents, not
its content.

TAS is one of the two components of the new
"Eastern policy" of the European Union. After the col-
lapse of the USSR and the communist camp, a united
Europe faced the need to establish political relations
with new states. First, the expansion of cooperation
with the USSR, and then with the CIS countries, Cen-
tral and Eastern European countries was the most im-
portant event of the last decade. However, when the
Union was created, it was impossible to envisage such

an activity. After the recognition of the EU by the coun-
tries of the Council for Mutual Economic Assistance
(CMEA), relations began to develop at an unprece-
dented speed.

Starting from the first stage of its development, the
EU made a concrete difference between European
countries and CIS countries. The agreements concluded
with Central and Eastern European states were intended
to lead to the idea of a "united Europe". The CIS coun-
tries were not considered as real candidates for EU
membership in the near future (except for the Baltic
countries).

The purpose of the agreement is to define a new
framework for the development of bilateral relations.
Being an alternative to the agreements signed with the
countries of Central and Eastern Europe was very im-
portant in the context of the new "Eastern policy" of the
EU.

The legal point of view is based on Articles 113
(133) and 235 (308) of the Treaty on European Union.
They apply only to areas within the competence of the
Union (i.e. trade and economic cooperation) and inter-
state competence (political and cultural cooperation).
The ratification of all states is required for these agree-
ments to enter into force. In addition, Article 228 § 3
(300 § 3) must be supported by the European Parlia-
ment accordingly, since these Agreements define both
the institutional framework of cooperation operations
and European treaties. [7, p. 405]

An important direction of TAS is the concept of
"Partnership™ which is mentioned in the name of the
Agreement. This primarily determines the level of co-
operation of the EU with new countries that did not ex-
ist before. Unlike trade agreements and cooperation
agreements, the purpose of TAC is to create a legal ba-
sis for the development of closer cooperation in certain
areas (culture, environmental protection, etc.). [2]

Unlike the European agreements, the TEA did not
provide for the possibility of partner states joining the
EU and privileged relations between the parties. From
this it can be concluded that there could not be any spe-
cial relationship between one of the EU members and
the TAC signatory. None of the Partner States will seek
closer cooperation, in contrast to the UK, France's rela-
tions with the ACP (Africa, Asia, Caribbean) and Med-
iterranean regions, which act as the locomotive of rap-
prochement. However, the concept of partnership in-
cluded in the Agreement will play an important role in
the relations of the European states included in the Un-
ion with the post-Soviet states, including the countries
of the South Caucasus and Central Asia. After the col-
lapse of the communist bloc and the beginning of the
expansion of the EU, there was a danger of the emer-
gence of a new dividing line between the European and
CIS states. A new political, economic, social, and cul-
tural separation could arise that would replace the "iron
curtain” of the Cold War era.

Therefore, one of the main goals of TAS is to cre-
ate conditions for regional integration. Despite the fact
that the agreements were bilateral, the EU was trying to
establish more reliable relations in the territory of the
CIS. The Council noted that Partnership and Coopera-
tion Agreements by the European Union are important



The scientific heritage No 136 (2024)

13

in the integration processes in the region. The preamble
texts of the agreements mention the importance of po-
litical dialogue in "regulating conflicts in the region and
ending contradictions”, which in turn will help
strengthen security in Europe. [See TAS preamble. 7,
p. 406]

The role of agreements in the foreign policy
process

Agreements will serve regional integrations,
which will play an important role in the development
of states. The agreements serve both integration and
could have led to the desire of the South Caucasus
states to join the EU. By creating sufficient time and
conditions for such inclusion, TAS was included in the
scheme of "integration of concentric circles" of the Eu-
ropean integration processes. The probability of such a
desire being more or less determines the possibility of
diversification of approaches by the European Union.

The Partnership and Cooperation Agreement con-
sisted of 12 chapters, 105 articles and 5 annexes. Only
2 pages of the 70-page Agreement discuss the tools of
political dialogue.

Acrticles | and Il of the agreement, which envisage
the characteristics of partnership, did not leave room for
political issues regarding the general principles of the
development of relations. Most of the text is devoted to
technical measures that ensure the development of eco-
nomic relations that the EU and partner states will
adopt. It is also interesting that certain provisions were
made in the creation of favorable conditions in the field
of trade, which could create an unexpected threat by re-
stricting the trade of the partner state. During parallel
negotiations under the TSA, partner states agreed to re-
strictions on certain categories of exports.[12] As an ex-
ample, in July 1999, Kazakhstan and the European Coal
and Steel Association reached an agreement on limiting
steel exports from Kazakhstan. This operation was car-
ried out in parallel with the entry into force of the part-
nership and cooperation agreement. This example re-
flects the challenge of economic convergence through
trade and investment, a traditional interest of the Euro-
pean Union. In such a case, TAS determines the politi-
cal dialogue of strengthening and deepening coopera-
tion between the parties. The purpose of such a dia-
logue is to serve the convergence of positions on
international issues. The common goal of rapproche-
ment is to establish stability and security in the region
and in general. The instruments of the political dialogue
defined at the highest level are clearly indicated in the
text of the Agreement.[9]

The political dialogue is carried out within the
framework of the cooperation of the Councils imple-
menting the Agreement. The Council meets once a year
and is chaired by a member of the government of one
of the countries that have signed the Agreement or a
representative of the European Commission (the presi-
dents of the Council are changed on a rotating basis).
[10] When any contradictions arise in the implementa-
tion or interpretation of the agreement, the party could
apply to the Council with a request to review them. In
such cases, the resolution of the Council was of a rec-

ommendatory nature. In the period between the ses-
sions of the Council, the committees on cooperation at
the level of officials functioned.

Even the members of the EU Commission wel-
comed such critical remarks: "It is important to have the
opportunity to solve the issues at the political level. We
meet once a year, the discussion problem is the same. |
take a critical approach to this and say that there is little
progress. [13, p. 129]

In the opinion of authorized employees, in order
to make important changes possible, the European
Commission should specify the intended directions. "In
order to understand what we will achieve in relations
with the states, we need to compile a list of questions.
It's not easy." [11]

Realization of the political dialogue is carried out
within the framework of the parliamentary commis-
sions uniting the members of the parliaments of the
countries that have signed the Agreement and the mem-
bers of the European Parliament, except for the repre-
sentatives of the parliaments of the EU countries.[11]
The purpose of the Commission’s work is to observe the
work of the Council and various departments of the
Commission, the ministries of the countries that have
signed the Agreement. The value of such inter-parlia-
mentary interaction lies primarily in the fact that it en-
ables European parliamentary committees to establish
a regular dialogue with their counterparts in the region.
An important aspect of this is that the information Eu-
ropeans have about these regions is very superficial and
incomplete. [14]

In addition, the fact that the political dialogue
within the framework of the TAC is aimed at providing
a greater image of the EU's activities in the South Cau-
casus should not be overlooked. [15]

In addition to the instruments considered above,
the political nature of the TAS for dialogue, the rule of
law, respect for human rights and minorities, are con-
sidered important conditions for cooperation. The
agreements refer to the Helsinki Convention and the
New European Charter of Paris for human rights. It
should be noted that the Agreements provide for strict
compliance with the requirements set in this area. Oth-
erwise, the implementation of the Agreement may be
formally suspended. Thus, the authors of the Agree-
ment perceived human rights as an honest determina-
tion of their position on the one hand, and as a touch-
stone of the foreign policy being formed on the other
hand.

In other words, the Agreement can be viewed as a
political recommendation that can influence the inte-
gration process within the framework of the European
Union's policy in the region. However, the practical
side of the "political conditionality” factor was lagging
behind the theoretical side. Thus, the standardized pro-
cess did not allow the Council and the Commission to
refuse to sign the Agreement, as its appropriateness and
relevance to the region were questioned: "The continu-
ing hesitation in the attitude towards the South Cauca-
sus republics was explained in the document submitted
by the Commission to the Council in September 1994,
This paper questions whether the conditions set forth in
the Partnership and Cooperation Agreement can meet
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the high enough requirements in reality and that there
are known difficulties and will face problems in meet-
ing the conditions of the EU. Despite these problems,
the TAS was signed and started to be implemented as a
legal basis.

One of the tools used by the EU in its relations
with the states is the reconciliation of economic aid and
cooperation with political conditions (criterion of polit-
ical conditionality). method is called. However, accord-
ing to the words of the direct participants of the Euro-
pean Union foreign policy process, "during the exist-
ence of such tools, their activity was not stopped.” [11.
etc. 14]

The amount of costs related to agreements is not
always estimated by the state budget.

According to the officials involved in this process,
the signing of the TAS proves the clarification of the
strategy both in the region and in the European institu-
tions. "We have a tool that proves that the strategy does
not exist. "Partnership and Cooperation Agreement is a
typical example of this". [12]

However, from another point of view, the format
created by TAS is "a rare context for bilateral political
relations”. The political will of both sides can be the
basis for achieving the set goals.

However, the goals set by the European Union
have not been fully revealed. The main dilemma the EU
faces in the region is the choice between stability and
democracy. If the EU's real interest is access to and
transport of energy resources, this choice will prevent
its interests from being realized. If the main subject of
the problem is the fight against terrorism, then it is nec-
essary to move away from democratic reforms. [13]

However, we see that the main factor in the EU's
South Caucasus policy remains economic aid. The pro-
spect of the South Caucasus states becoming a member
has not yet been observed.

It prompts us to agree with the following conclu-
sion about the nature and role of TPP in the EU policy
in the South Caucasus under review: "Partnership and
cooperation agreements" are ineffective but structured
and adequate agreements. [8, p. 129]

After the South Caucasus states entered the "New
Neighborhood" program, a new stage in the "Partner-
ship and Cooperation Agreement" activity begins. The
ten-year contract would be replaced by new agreements
in a new format.

A revision of the cooperation format resulted in
the TACIS program in 2007 and the end of the EU's
"post-Soviet" approach to the region.

In general, the purpose of TAS is to serve the de-
velopment of security, stability and prosperous living
in the region on the basis of strong mutually beneficial
cooperation. In addition, the agreement was intended as
a long-term strategy of the EU in the South Caucasus.
It is a strategy of large-scale economic aid and cooper-
ation, formally regulated by a number of political con-
ditions. From this point of view, the Partnership and
Cooperation Agreement is an important and to some
extent indirect tool of the common foreign policy of the
European Union. The signing of the TAC provided the
EU with a strategy and instrument base to develop the

relationship. It created the required legal basis for co-
operation of the EU, which affects the policy in the re-
gion. [3, p. 318]

It is clear that despite the complex nature of the
Agreement, their implementation and cooperation with
the regional states is within the competence of the Un-
ion. The Commission was given more powers to final-
ize the negotiations on the agreements. It created an op-
portunity for the European Commission to act as a "dip-
lomatic representative" of the European Union. This led
to an increase in the EU's political weight in interna-
tional forums. [10]

Thus, as a "foreign policy activity”, TAS is in-
tended to serve the development of large-scale political
issues defined in Article J-1 (j.n.11) of the Treaty of
European Union. [13]

The analysis of the instruments of cooperation be-
tween the European Union and the South Caucasus
states made it possible to identify a number of features
specific to European policy in this direction and to dis-
tinguish two phases of European policy formed in
1993-2001: [10]

First: 1993-1996 is the period of development and
implementation of economic aid programs. During this
period, the policy was implemented with the advantage
of a pan-regional approach based on the economic in-
terests of the EU in the region. All means of coopera-
tion are concentrated in the hands of the European
Commission, with minimal attention from the EU
member states. The EU Commission was trying to
solve a number of political issues by using economic
instruments. The EU wanted to strengthen its leading
position in the foreign policy process by establishing
regional cooperation and settling conflicts. [10]

In 1996-2001, covering the second period, the
"Partnership and Cooperation Agreement” was signed
and entered into force. At this stage, the Council paid
more attention to the activity of the Commission in the
considered direction and tried to influence the ongoing
processes. Despite the two-sided nature of TAS, its
modified character continued to prevail in a generalized
view of the region.

The entry of the South Caucasian states into the
Council of Europe in 1999 and the events of September
11, 2001 were external factors that determined the tran-
sition to a new stage of cooperation. At the same time,
a number of internal changes were taking place in the
Council of Europe itself, which led to a change in the
format and nature of relations.

During President llham Aliyev's visit to Brussels
on July 11, 2018, the document entitled "Azerbaijan-
European Union Partnership Priorities" was initialed by
the Minister of Foreign Affairs E. Mammadyarov and
the High Representative of the European Union for For-
eign Affairs and Security Policy Federica Mogherini.
The initialing ceremony was marked by the presence of
President Ilham Aliyev and President of the Council of
the European Union Donald Tusk. The Partnership Pri-
orities document was essentially prepared to replace the
European Neighborhood Policy Action Plan adopted in
2006 between the Republic of Azerbaijan and the Eu-
ropean Union.
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The document covers 4 priorities in accordance
with the directions of cooperation established during
the 2015 Riga summit of the Eastern Partnership. These
priorities include strengthening institutions, good gov-
ernance, economic development, market opportunities,
connectivity, energy efficiency, environment, climate
action, and finally, mobility and people-to-people con-
nections.[5,p.148]

Conclusion

From the above, it can be concluded that the prom-
ising directions of cooperation between the parties have
further developed during the period since the signing of
the Agreement. According to Ambassador Kestutis
Jankauskas, the representative of the European Union
in Azerbaijan, Brussels focuses on cooperation with
Azerbaijan in areas such as "green economy", small en-
trepreneurship, development of regions, support of ed-
ucation and healthcare. These were intended to help
sustainable development in Azerbaijan. However, we
know that TAS was signed for a period of 10 years and
since the implementation period of the agreement
ended in 2009, its implementation is extended for 1
month every year. Today, Azerbaijan and the European
Union are on the verge of signing a new agreement. On
June 26, 2021, the heads of foreign affairs of the three
countries of the European Union - Austria, Latvia, Ro-
mania, Alexander Shallenberg, Gabrilliks Landsbergis
and Bogdan Auresku visited the South Caucasus on the
instructions of the EU High Representative for Foreign
Affairs and Security Policy, Joseph Borrell. During the
visit, the ministers visited Azerbaijan, Armenia, and
then Georgia. Romanian Foreign Minister Bogdan
Aurescu said at a press conference held in Thilisi:
"While in Azerbaijan, we expressed our belief that this
country has a key role in the stability and prosperity of
the South Caucasus. We hope that the new agreement
currently being discussed between Azerbaijan and the
EU will be signed by the end of this year."
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AHHOTAIHUSA

B craTtbe MOAYCPKUBACTCA, YTO MHHOBAIUA — 3TO HE NPOCTO HOBHICCTBO WJIN I/1306peTeHI/Ie, a UBMCHCHUC,
KOTOPOC MNPHUBHOCUT YTO-TO HOBOC WJIHN YyJIy4YIIACT CYHICCTBYIOIICC COCTOSIHUC B KaKoOM-TO 00JIaCTH. I/IHHOBaL[I/IOH-
HBIN nponecc, B CBOO Oo4Yepeb, NMPECACTABIACT coboit NOCICA0BATCIIBHOCTD 3TAIIOB, HAITPABJICHHBIX HA BOILIOIIC-
HUC NACHU MHHOBALIMU B PEAJIbHOC HOBOBBCACHUC U €0 BHCAPCHUC HA PBIHOK.

Ilonnmanue I/IHHOBaL[I/Iﬁ 1 MHHOBAITMOHHOT'O MPOIECCa B KOHTEKCTE COUNAIIBHO-3KOHOMUYCCKOI'O0 PA3BUTHUA
COBPEMCEHHOTI'O 06H.[eCTBa Kazaxcrana moMmoraer JIy4iie OCO3HaTh UX pOJib B CTUMYJIMPOBAHUM MIpOorpecca u yjiy4-
HNICHUWH Ka4€CTBa )KU3HHU. Ka)KI[BIﬁ 9Tall THHOBAITMOHHOI'O ITpOoLecCa UrpacT CBOIO BA’KHYIO POJIb: OT UCCICAOBAHUA
1 pa3pabOTKU HOBBIX WAEH 10 X BHEIPEHUS U PACIPOCTPaHEHUs Ha peIHKe. [1o100HBI aHanu3 mo3BoseT 6omee
rIyOOKO MOHSATH CYITHOCTh MHHOBAIIMN ¥ MHHOBAIIMOHHOTO MPOIIECCa, YTO, B CBOKO OUepeb, MOXKET CIIOCOOCTBO-
BaTh Oojiee 3(p(PEKTUBHOMY X MCIIOJIB30BAHHIO B PA3IHUHBIX chepax MCeSITEIBHOCTH U 00CCIICUCHUIO YCTONYH-
BOTO pa3BUTHA OOIIECTBA.

Abstract

The article emphasizes that innovation is not just a novelty or invention, but a change that brings something
new or improves the existing state in some area. The innovation process, in turn, is a sequence of stages aimed at
translating the idea of innovation into a real innovation and its introduction to the market.

Understanding innovation and the innovation process in the context of the socio-economic development of
modern society in Kazakhstan helps to better understand their role in stimulating progress and improving the
quality of life. Each stage of the innovation process plays an important role: from research and development of
new ideas to their implementation and distribution on the market. Such an analysis allows us to more deeply
understand the essence of innovation and the innovation process, which, in turn, can contribute to their more
effective use in various fields of activity and ensure the sustainable development of society.

KuroueBble ciioBa: WHHOBANuWs, IMpouecC, NMHXKEHEP, MOTCHIHAL.

Keywords: innovation, process, engineer, potential.

B nocnennee Bpems B Kazaxcrane Habmromaercs
pacTyliee 0CO3HaHHE 3HAUUMOCTU WHXKEHEPHOTO JeNa
JUIl pa3BUTHsI 3KOHOMHUKH, TEXHOJOTHMUYECKOTO MpOo-
rpecca M peleHUs] CIOXKHBIX TIOOATBHBIX MPOOJIEM.
MynbTHIUCIUILTMHAPHBIN 1TOIX0/ B MH)KEHEPHOM 00-
pa30BaHMU MO3BOJISIET MTOrOTABINBATE CHIEIIUAJIHCTOB,
CHOCOOHBIX pemaTh He TOJBKO TPAAUIIHOHHBIC 3a0a4l

B CBOEH 00JacTH, HO ¥ paboTaTh B KOMAHJE C IIPECTa-
BUTEJISIMU JIPYTUX JUCLMIUIMH JIJIs1 CO3/IaHUsI MHHOBA-
LIMOHHBIX PEIICHUH.

OmHaKO BaYKHO 00ECIICYHUTh BEICOKUI YPOBEHB 00-
pa3oBaHus U TapaHTUPOBATH COOTBETCTBUE BBIITYCKHU-
KOB TpeOOBaHUSM PBIHKA TPYJIa M CTPATETMICCKUM 3a-
nayam Kazaxcrana.
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[TponBmwkeHNE MYJIBTUANCIUIUIMHAPHOTO TOJ-
XOZIa B MH)KEHEPHOM 00pa30BaHUM U PA3BUTHE COTPYA-
HUYECTBa C 3apyOCKHBIMH By3aMH MOTYT CTaTbh KO-
94EeBBIMH CTpaTerHueckuMHu maramu it Kasaxcrana B
o0ecIeueHN KaueCTBEHHOTO WHXKEHEPHOTO Kajapo-
BOT0 MOTEHIIMAJA U NPOJBIKEHUH Ha ITyTH MHHOBALU-
OHHOTO Pa3BUTHS.

VM HHOBaMOHHBINM IPOLECC - KIIIOUEBOH 3JIEMEHT
COBPEMEHHOT'0 COI[HATbHO-?)KOHOMHUYECKOTO Pa3BUTHUS
mro0oro rocynapcrsa. He siBisieTcss HCKITIOYCHHEM U
Kazaxcran. VIHHOBaIMOHHBIA WHKUHHPHUHTA CIIOCO0-
CTBYET CO3JaHUIO HOBBIX ITPOMYKTOB, yCIyT, TEXHOJO-
A ¥ TOAXOAOB, KOTOPBIE MOTYT IIPUBHECTH HOBBIE
BO3MOXHOCTH U1 SKOHOMHMYECKOI'O POCTa, yIyullle-
HUSI KQueCTBA XKU3HU U PEIICHUs Pa3IMIHbIX COLUAIIb-
HBIX W 9KOJIOTMYecKuXx npobisiem. Tak, Hampumep, pe-
komeHganuu IOHECKO mnopuepkuBaloT BaXKHOCTh
pa3paboTKM M peanu3aluy IeJeHaNpaBIeHHOW rocy-
JApCTBEHHOW TOJIMTUKU B 0OOJNIACTH HWHXKEHEPHOTO
Jerna, KoTtopas Obl MOJ/EpXHBana M CTUMYJIHPOBasa
WHKCHEPHYIO JICSITENIHOCTD B CTpaHe. DTO BKJIIOYACT B
ce0s: ToCymapcTBEHHYIO NoanepkKy. Heobxomumo
pa3paboTaTh M pealn30BaTh I'OCYAApCTBEHHBIE MPO-
rpaMMbI M MEpBI, HallpaBJICHHbIC Ha Pa3BUTHC HHXKE-
HEpHOH cdepsl 1 obecIieueHne ee MPHOPUTETHOCTH B
CTpaTeTHUECKOM IUIAHUPOBAHUU PA3BUTHUS CTPAHBL.

[IpaBoBOe M MHCTHTYLHOHAJIbHOE OOECIIEUCHHUE:
BaXXHO CO3aTh COOTBETCTBYIOIIME 3aKOHOJATEIbHbIC
YW UHCTHTYLMOHAJbHbIE MEXaHH3MbI, KOTOpbIC ObI
obecrieunBalIy MPaBoOBYIO U HHCTUTYIMOHABHYIO 033y
JUISL pa3BUTHUS HH)KEHEPHOTO Jea.

HudpactpykTypHOE obecnedeHme: HEOOXO0AUMO
MHBECTHPOBATh B CO3JaHNE HH(PPACTPYKTYPBI, KOTOpast
ObI MoIepKMBalIa pa3BUTHE WHXXCHEPHOTO 00pa3oBa-
HUS, HAYKH ¥ IPOMBIIIICHHOCTH.

Bocmuranue rocyaapcTBEHHOTO MOAX0/a Y HHXKe-
HEpOB: BAXKHO ()OPMUPOBATH Y UHKEHEPOB TIOHUMaHNE
0 3HAYMMOCTH UX POJIH AJISl CTPAHBI, a TAK)KE YyBCTBO
OTBETCTBEHHOCTH 32 HAI[MOHAIbHBIE HHTEPECHL.

HarmmonansHbIe ¥ OTpacieBble paMKH KBaTH(pHUKa-
IU: pa3paboTKa U peanus3anys HaIMOHAJBHBIX U OT-
pacieBBIX PaMOK KBaJTU(HUKAINH TTOMOXKET CTaHAaPTH-
3UPOBATH U MIOBBICUTH KAYECTBO IOATOTOBKH HHXEHEP-
HBIX KaJIPOB.

MepHuTOKpaTH4eCKHi MOAX0 K KapbepHOMY pO-
CTY: B&KHO BHEJPATH CHCTEMBI OLIEHKH M CTHMYJIHPO-
BaHMs KapbepPHOTO POCTAa MHXXEHEPHOT'O TIepCOoHaNa Ha
OCHOBE HX 3aCJIyT U JIOCTIKEHHUH.

Bce 3Ti MepbI MOTYT CIIOCOOCTBOBATE CO3AHHUIO
OIaronpuATHON Ccpefsl AN Pa3BUTHS MHKEHEPHOTO
Jiena ¥ TOATOTOBKH KBAJNM(HUIIMPOBAHHBIX HHXKEHEP-
HBIX KaJIpOB, YTO B CBOIO O4epeib OyJeT CriocoOCTBO-
BaTh JIOCTH)KEHUIO 1IeJIEl YCTOMYMBOIO Pa3BUTHUSA U I10-
BBILIEHUIO KOHKYpeHTocrnocoOHocTn Kasaxcrana Ha
MUPOBOH apeHe.

WuHOBanust nmpezcrasiisieT co0o¥ mporecc co3a-
HUS U BHEJPCHMS HOBBIX UJAEH, IPOAYKTOB WU METO-
JIOB, KOTOPBIII MOXET MPUBECTH K U3MEHEHUSAM WIN
YIIy4IIEHUSIM B PA3JIMYHBIX acleKTaxX JKU3HU U Jes-
teapbHOCTH [3]. OHa OCHOBBIBaETCS HA TOCTOSHHOM
IIUKJIe UTEpaIuii, BKIIOYAIOmeM B cels uieanuio, ue-
clezioBaHNe, pa3paboTKy, TECTHPOBAHUE U BHEIPECHUE.

Kpome Toro, nHHOBaMy MOTYT OBITH KaK TEXHOJIOTH-
YECKUMH, TaK M HE TEXHOJOTHYECKUMH, U BKIIOYAThH B
ce0s1 M3MEHEHHsI B Ipolieccax, OpraHu3aluy, OusHec-
MOJENSX U T.JI.

VHHOBaIMOHHAsT MOJUTHKA coBpeMeHHoro Ka-
3axcTaHa HalpaBlieHa Ha CO3JaHKe YCIIOBHH, CIIOCO0-
CTBYIOIIMX CTUMYJIMPOBAHUIO U MOJAEPKKE MHHOBA-
LUl B pa3lUYHBIX CEKTOpaX dKOHOMHUKHU. DTO MOXKET
BKIIFOYATh B ce0s pa3paboTKy HAyIHO-TEXHHYECKOTO
MIOTeHIMANA, ((UHAHCOBYIO MOANEPKKY M MHBECTUIINU
B HICCJIEIOBAaHUS U Pa3pabOTKH, 00pa3oBaTeIbHEIC TIPO-
TpaMMBI, CTHMYJIHPOBAaHHE IMPEANPUHIMATEIBCTBA U
WHHOBALIMOHHOM JEATENbHOCTH, a TAaKKe CO3JaHHe
ONaronpUATHONH SKOCHUCTEMBI Uil MHHOBALMH, BKIIIO-
Yast HHPPaCTPYKTYpy, IPABOBYIO IOAIEPKKY U IOCTYI
K pBIHKaM.

Bce 3T MepBl HanpaBlIeHbl HAa JOCTIDKEHHE LieTel
WHHOBAI[MOHHON MNOJUTUKU, TaKUX KaK IIOBBIIICHUE
KOHKYPEHTOCIIOCOOHOCTH SKOHOMUKH, yJIy4IlIeHUE Ka-
YecTBa XHU3HH, CO3/IaHHE HOBBIX Pad0OYNX MECT, perie-
HHUE COLMANbHBIX M SKOJOTHIECKUX MPOOIeM, a TaKkxKe
YKpeIUIeHHE HalMOHAJIbHOM 0€3011acHOCTH 1 000pOHO-
CIOCOOHOCTH.

Pa3nuuHble ompenencHMs WHHOBAIMM JEMOH-
CTPHPYIOT MHOTO00Opa3He MOIX00B K 3TOMY IOHATHIO
B HAy4YHOM M NPAKTUYECKOM KOHTeKcTax. MHHOBamus
no M. lllymnerepy (poKycHpyeTcs Ha HOBOii OpraHm3a-
[IMOHHOW KOMOHMHAIIMHU TPOU3BOJCTBEHHBIX (pakTOPOB,
CTUMYJIUPYEeMON  NpeINpUHUMATENbCKUM  JTyXOM.
3/1eck NHHOBALIUSA CBsI3aHa HE TOJIBKO C TEXHUYECKUMU
N3MEHEHHSMH, HO U C OPraHU3alMOHHBIMHU aCIICKTaMH1
B IIPON3BOJICTBE.

Wunosanus no b. TBuccy onuceiBaeT HHHOBALUIO
Kak Tpolecc, B KOTOPOM M300pEeTeHNE WM HJes CTa-
HOBUTCS SKOHOMUYECKH 3HAUYUMbBIM. ODTO ITOTUYEPKH-
BaeT BAXHOCTh KOMMEPIMAIN3AIMN HJIeH Ui co3fa-
HUS peajbHON LEHHOCTH.

WNunoBanus no ®@. Hukcony yzaenser BHUMaHUE
TE€XHUYECKUM, MPOU3BOACTBEHHBIM U KOMMEPYECKUM
acTieKTaM, MPUBOJIANIMM K TOSIBIICHHIO HOBBIX WIIH
YITyUIIEHHBIX IPOMBIIIJICHHBIX IPOLIECCOB M 000PYI0-
BaHU. 371eCh aKIeHT JIeNaeTcs] Ha KOHKPETHBIX H3Me-
HEHMAX B TEXHMUYECKOI M KOMMepUecKoil cdepax.

Wunosanus no b. Canrto onpenenseT HHHOBALUIO
KaK 00IIeCTBEHHO-TEXHUKO-?KOHOMHYECKHUIT mporecce,
KOTOpBIH Yepe3 NPaKTUUECKOe HCIOJb30BAaHUE HACH
MIPUBOJIUT K CO3JIaHMIO JIYUIIUX 110 CBOUM CBOHCTBaM
MIPOYKTOB ¥ TEXHOJIOTHH. 3/1€Ch BayKHBIM SIBJISICTCS] HE
TOJIBKO TEXHUYECKHH acleKT, HO M COI[HAIbHO-3KOHO-
MHUYECcKas 3HAUUMOCTb.

WNunosamus o C. Poiitmany u O. ®urosckomy
OTHOCHTCSI K MHHOBAIIMH KaK K JII000My 00pa3y nim cu-
cteme 00pa3oB, 0013 JAI0ONTIM HOBBIMHU MTPU3HAKAMU 10
CPaBHEHMIO C U3BECTHBIMU aHAJIOraMHU. 3J€Chb MOAYEp-
KHMBAaEeTCsl CO3aHUE YET0-TO HOBOTO M YHUKAIBHOTO.

VHHOBanyst B IIMPOKOM CMBICIIE ONpeAemnsIeTcs
Kak IIpolecc, B Pe3ybTaTe KOTOPOro ujaeu TpaHcdop-
MUPYIOTCSI B HOBBIE IPOAYKTBI, POLECCH] U TEXHO-
JIOTUH, KOTOPBIE BIIOCIIEICTBUU BHEAPSIIOTCS B 00IIe-
CTBEHHOE UCTIONIb30BaHue [2].

MesxayHapoIHbBIe CTaHAAPTH OIPEAEIISIIOT HHHO-
BALMIO KaK KOHEYHBII pe3yJIbTaT NHHOBALIMOHHOM Je-
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ATEIbHOCTH, PEAIM30BaHHBIN B BHIE HOBOTO MU YCO-
BEPIICHCTBOBAHHOTO TMPOIYKTa, TEXHOJIOTHYECKOTO
npolecca UK MOAX0/a K COLUAIbHBIM yCIIyTraMm.

OTH pa3NyHbIe TOYKH 3PEHHUS IOMOTaIOT MOHSThH
MHOTOTPaHHOCTh HOHSTUSI THHOBAIMH U €0 POJIb B CO-
BPEMEHHOM O0LIECTBE U 9KOHOMHUKE.

CoBpeMeHHBII HHHOBAIIMOHHBII IpoLecc CBsI3aH
C CO3/1aHMEM U OCYIIECTBICHUEM U3MEHEHHUH, a TaKkKe
O pa3NMYHBIX TUMAX WHHOBAIWN M WX BaKHOCTH IS
pa3BUTHUSI SKOHOMHUKH U 0OIIECTBA.

M HHOBanMOHHBIN npoLecc, B COOTBETCTBUU C Ba-
MM H3JI0KEHHEM, BKJIIOYAET B ce0sl HECKOJBKO 3Ta-
[I0B, HAYMHAs C Pa3pabOTKH HOBBIX HIECH M TEXHOJO-
THH, TIPOXOAs 4Yepe3 MX OCBOCHHE W NPUMEHEHHE B
MPaKTHYECKOW NIESATENbHOCTH, U 3aKaHYMBasl Pacipo-
CTpaHEeHHeM Ha pbIHKe. KIlo4eBBIMU pe3yibTaTamu
9TOT0 HpolLecca SBISIOTCS HOBBIE POYKTHI, TEXHOJIO-
THYECKUE TPOLECCHl M MHKEHEPHBIC PEIeHHUs, KOTO-
pble CIIOCOOCTBYIOT SKOHOMUYECKOMY POCTY U yJIyd-
IICHUIO Ka4eCTBa JKU3HH.

BakHBIM acIeKTOM HMHHOBALMOHHOTO IIpoIiecca
ABJISIETCS MHHOBAIIMOHHBIN MH>XUHUPHUHT. OH orpeze-
JSIET METOJIBI M NIPHUHIIMIIBI IIPAKTHYECKOM AeATEIBHO-
CTH yYaCTHHKOB HHHOBAIIMOHHOTO ITpoIiecca 1 odecrie-
yrBaeT 3(GPEKTUBHOEC B3aMMOJCHCTBHE MEXIy HUMHU.
DT0 moMoraeT 00eCHeynTh, YTO MHHOBAI[MOHHBIH MPO-
IYKT OyJIeT COOTBETCTBOBATh IOTPEOHOCTSM M OXKHa-
HHUSM OOIIECTBa, a TaKkkKe TPeOOBaHHAM HKOJOTHYE-
cKoli 6€30MacHOCTH U 9HEProd(PEKTUBHOCTH.

C yderoM pa3HOOOpa3usi TUIIOB HHHOBAIMH, a
TaKke HEOOXOAWMOCTH YIOBJIETBOPEHUS Pa3IMIHBIX
MOTPeOHOCTEH W OTPaHWYCHUH, HHHOBAIIMOHHBIN TIPO-
[IecC ¥ MHXUHUPHHT JOJDKHBI OBITh THOKMMU W ajarl-
THUBHBIMH, YTOOBI yCIICIITHO pearupoBaTh Ha H3MEHSIO-
Imyecs yCIOBHA U TpeOOBaHUS PBIHKA M 00IIECTBa.

ITpouecc pa3paboTku U peanu3anuy HHHOBAIMOH-
HOTO MPOJYKTa IPEJCTABISET COO0H CI0XKHYIO U MHO-
TOCTYINEHYATYIO JISITEIbHOCTh, B KOTOPOI y4acTBYIOT
pa3iMyHbIe CIIEIMANNCTHI C PA3HBIMHU HABBIKAMH 1 3Ha-
HUSIMU.

VHHOBaLMOHHBII HHXEHEP UIPACT KIIOUEBYIO
POJIb B 3TOM HPOIIECCE, OCYIIECTBIISAS HHTETPATUBHBIC
(YHKIMM ¥ 00beANHSISL YCHITUS APYTHX CIIELHAINCTOB.
Ero 3amaun BKIIIOYAIOT CO3/1aHKME U Pa3paboOTKy (QyHK-
IIMOHAJIBHOW Mozenu OyJyIiero mpojaykra, KoTopas
CJIy’)KHT OCHOBOH JIsl BCEX MOCIEAYIOIINX 3TaroB pa-
60ThI [1].

MapKeTosorn BHOCAT CBOW BKJIaJl, aHAIH3UPYS
PBIHOK M IOTPEOHOCTH MOTpebuTene, momorast omnpe-
JIeTIUTh OTCHI[MAJIbHbIE CETMEHTBI PhIHKA JJIsl HOBOT'O
NPOJYKTa U €0 KOHKYPEHTHBIE IIPEUMYIIECTBA.

DKOHOMHUCTBI TPOBOJAT aHAJIM3 YKOHOMHUYECKOH
11es1ecO00Pa3HOCTH TPOEKTa, OLEHWBAIOT €ro IOTEH-
IMaj1 JJ1s TpUOBUTH U pacCUNUTHIBAIOT (PMHAHCOBBIE TO-
Ka3aTeH.

[TareHTOBEBI OCYLIECTBIISIIOT 3KCIEPTH3Y HA T1a-
TEHTHYIO YHCTOTY M IaTEHTOCHOCOOHOCTH OyIyliero
NPOJyKTa, 00ecreyrnBas ero 3aKOHHOCTh U 3alUTy HH-
TEJUIEKTYaJIbHOH COOCTBEHHOCTH.

[Iporecc pa3paboTKM HHHOBAIMOHHOTO MIPOIYKTa
HAYMHAETCS C CO3/IaHHs €ro (PYHKIIMOHAILHON MOJIEINH,
KOTOpasi aHAJIM3UPYETCSl U OLCHUBAETCS HA MpPEAMET

MATEHTHON YHCTOTBI U HOBU3HBI C OMOIIBIO ATEHTO-
BEJOB M WHHOBALMOHHBIX WHXKCHEPOB. ODKCIIEPTH3a
BKJIIOUYAET B ce0s1 U3yUEeHUE NATCHTHOTO 3aKOHO1aTeb-
CTBa Pa3lMYHBIX CTPaH, aHAJIN3 CYLIECTBYIOIIUX Ia-
TEHTOB U JPYTUX OXPAHHBIX JOKYMEHTOB, a TAK)KE BBI-
SIBJICHUE YCJIOBUH 11 OecIpensTCTBEHHON peausa-
LMY IPOIYKTA.

PesynpraTom 3TOH paboOTHI SBISIETCS IKCIIEPTHOE
3aKIIIOYEHHE, KOTOPO€ MOATBEPKAAET 3aKOHHOCTh U
MIATEHTOCIIOCOOHOCTh MPOAYKTA, a TAKXKE OIMpPEACNsieT
YCIJIOBUS €T0 JajbHEMNIIEH peaau3aluy Ha PhIHKE.

[epedyeHp QyHKINI HHHOBAIIMOHHOTO WH)XEHEPa
IIPH pean3aliy HHHOBALIMOHHOM CTaI1H )KU3HEHHOTO
nukina texHuueckoi cucremsl (OKLITC) memoncTpu-
pyeT MHOXECTBO 3aJa4 U OTBETCTBEHHOCTEH, KOTOpHIE
JexaT Ha IUledax JaHHOro crhemnuanucra. [laBaiite
KpaTKO PAacCMOTPUM KaXAyl0 M3 MepedHCICHHBIX
(bYHKIMIH:

[TpeoOpa3oBaHue NEpBUYHON HIEH B WHHOBAIH-
OHHBII 3ambIceln. OcylIecTBIEHHE TpoLecca IepeBoa
WA B KOHIENTYalbHOE IPEACTaBlICHUE OyIyIIero
MIPOAYKTa.

OdopmieHre HMHHOBAaIlMOHHOTO TPEIOKEHUS
(UI1). Cozpanne GpopMambHOTO TOKYMEHTa, COAepIKa-
LIETO OCHOBHBIE KOHLECMIUY U TEXHUYECKHE XapaKTe-
PHUCTHUKH HOBOTO MPOIYKTa.

IIpoBenenue 3xcneptHoro ananuza UII. Onenka
HPEJIOKEHUS C TOUKH 3pEHHsI TEXHUIECKOH, 3KOHOMHU-
YeCKOW M PHIHOYHOH LieNIeco00pa3HOCTH.

AHanu3 NpU4YNH OTCYTCTBHUS Ha PBIHKE Mpeasara-
eMoro ToBapa. MlzyueHue pakTopoB, IPETATCTBYIOIINX
TIPUCYTCTBHIO MOJOOHOTO MPOAYKTA HA PHIHKE.

Wnentndukanus u aHann3 NOTPeOHOCTEH phIHKA.
Omnpenenenne MOTpeOHOCTEH MOTEHIMAIBHBIX MTOTPE-
OuTenel 1 COOTBETCTBYIOMINX PHIHOYHBIX CETMEHTOB.

IIporuosupoBaHue pa3BUTHUS TEXHUYECKHX CH-
creM. [Ipencka3anue TeHACHIMH pa3BUTHA B cdepe, K
KOTOPOM OTHOCUTCSI HOBBIM IIPOJIYKT, U UX y4Y€T B pas3-
pabotke.

AHanu3 mocieAcTBUH BBIBOJIA HA PBIHOK HOBOTO
m3genus. OIeHKa BO3MOXHBIX BO3AEHCTBHI HOBOTO
HPOAYKTa Ha COLUAIBHYIO, 3KOHOMUYECKYIO U 3KOJIO-
THYECKYIO CEpHI.

Omnpenenenne rpaHul] 0a3UCHOTO pa3BUTHS HO-
Boro m3jenus. OmpeneneHue pamMOK Pa3BUTHUSL NPO-
JyKTa A7l OLIEHKH €r0 PIHOYHBIX BO3MOKHOCTEH.

[TpoBenenue (HpyHKIMOHAIBHOTO CHHTE3a HOBOTO
m3nenus. Co3manue MeIoCcTHOH (DyHKIIHOHAIBHOM MO-
JIeNT IPOIyKTa Ha OCHOBE aHaNM3a €ro TpeOOBaHUM U
XapaKTepUCTHK.

Bce ocranbHble QyHKIMH BKIIOYAIOT B ceds pas-
JIMYHBIE aCTIEKTH pa3padOTKH U TECTUPOBAHMS HOBOTO
MIPOAYKTa, BKIIIOYAs aHAJN3 TPeOOBAaHMUIT, MOIETHPOBa-
HHE, MPOTOTHIIMPOBAHHE, Pa3pabOTKy TEXHHYECKOTO
3aJlaHyd U Mepejady JOKyMEHTAlUK JUIs JalbHenIen
paboThI.

OTOT CHUCOK NOJYEPKUBAET MHOIOIPAaHHOCTD pa-
00Tbl MHHOBAllMOHHOTO HMH)XXEHEpa M €ro KIIOYEBYIO
pOJIb B CO3[AHUU U YCIIEIIHOM BHEJIPEHUU UHHOBAIM-
OHHBIX MPOJYKTOB HA PHIHOK.

KiroueByto poss B MHHOBaIlMOHHOM IIpOIIECCE U
pa3paboTKe HOBBIX MPOIYKTOB MIPAIOT YUEHBIC U MH-
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JKeHepbl. YUEHbIe BHOCAT BKJIAI B (hopMHUpOBaHHE OC-
HOBHBIX Hay4YHBIX KOHIIECTIIUI U METOI0B, KOTOPBIE 3a-
TEM MOTYT OBbITh MCIIOJIb30BaHBI JUISl CO3/1aHHs Pa3iiny-
HBIX UHHOBAI[UOHHBIX IPOAYKTOB.

OpnHako, BaXKHO OTMETHUTh, YTO MHXKEHEPHI HECYT
OTBETCTBEHHOCTH 32 CHCTEMHYIO pa3pabOTKy M Kaue-
CTBO NPOJYKTa HA MPOTSKEHUHU BCETO €r0 )KU3HEHHOTO
1ukna. OHU BBIMOJHSIOT CUCTEMHYIO aJanTallio pe-
3yJIbTaTOB HAYYHBIX MCCIENOBAHUI I KOHKPETHBIX
MPOEKTOB M MPe00pa3yroT MHHOBALMOHHbIE 3aMBICIIEI B
peanbpHble MPOAYKTHI, TOTOBBIE K BHEIPEHUIO HA PBI-
HOK.

IIpeanodTuTensHBIM  MOAXOAOM SABISAETCA HC-
MOJIb30BAHNE U3BECTHBIX PELICHUN U KOMIIOHEHTOB U3
Pa3NUYHBIX IPEIMETHBIX 001acTell A HOCTPOCHUS U
peanu3alii MHHOBALIMOHHBIX NMPOAyKTOB. OnHaKo, B
cilyyae OTCYTCTBHS HEOOXOIMMBIX PELICHUH, HHXKe-
HEphl JOJDKHBI MPOBOJUTH HAy4YHBIE UCCIIEAOBAHUS U
pa3pabaThIBaTh HOBbIE TEXHUUECKHE PEIICHHS IS J10-
CTHIKEHHS TOCTaBIICHHBIX LENEH.

Takum 00pa3oM, WHHOBAIIMOHHBIH IPOIIECC
BKJIIOYAET B ce0s COBMECTHYIO paboTy y4E€HBIX U HH-
JKEHEPOB, KOTOpPBIE B3aMMOJAEHCTBYIOT A CO3IAHUS
HOBBIX U YIy4YIIEHHBIX IPOMYKTOB, YUUTBIBAas TEXHU-
YECKHE, JKOHOMUYECKHE U PHIHOYHBIE ACIIEKTHI.

VIHHOBalIMOHHBII HHXEHEP UIPACT KIIOUYEBYIO
poib B mporecce pa3pabO0TKH MHHOBAIIMOHHBIX MPO-
JIYKTOB, 0COOCHHO Ha 3Tane MHHOBAIIMOHHON CTaauu
JKU3HEHHOTO nukia TexHuueckoi cucrembr (KITC).
Ero ¢yHKumm BKIIOYAIOT NEpEeBO/] IEPBUYHON HJIEH B
KOHKPETHBIII MHHOBAIIMOHHBIN 3aMbICEN, pa3paboTKy
(hYHKIIMOHATIBHONW MOJENH M MpoTOoTHNA OyayIeil uH-
HOBAllUM, a TAKXKE CO3JaHHE TEXHHUYECKOTO 3aJaHHs
JUId MPOABMKEHUS Ipollecca Ha CIEAYIOHNIMX 3Tamax
pa3paboTKu.

BaxkHbIM acriekTOM pabOTHl MHHOBALMOHHOTO MH-
JKeHepa SBISETCA MePeBOJl HEUETKUX U IMPOU3BOIBHBIX
uel B YeTKHe M KOHKPETHBIE KOHIENIINH WHHOBAIU-
OHHBIX IPOJIYKTOB. DTO MO3BOJSAET IPYTUM y4YacTHU-
KaM Ipoliecca JIyd4ille TOHIMAaTh ¥ OIepupoBaTh Oyay-
MM T[pOAYyKTOM. IHHOBaIMOHHOE TpEeNIOXKEHUE
(UIT) craHoBHTCS NOKYMEHTalbHON (opmoil mpen-
CTaBJICHHs] MHHOBAL[MIOHHON HJIEH, KOTOPYIO HHXKEHEP
IpEeBpalaeT B pPEaJbHO HCIOIHSAEMBIH HAa TEXHHUYE-
CKOM ypOBHE 3aMBICEL.

Takum 00pa3oM, MHHOBAIIMOHHBIN MH)XXEHEP BBI-
MOJTHSET BaXKHbIE (PyHKINH 110 (POPMHUPOBAHHUIO U KOH-
KpeTH3aluy WHHOBAIMOHHBIX HAEH, oOecreunBas MX
npeoOpa3oBaHKue B pealbHble NPOJIYKThI, TOTOBBIE K
BHE/IPEHUIO Ha PHIHKE.

Bompocsl, KOTOpble y4acTHUKU MHHOBAaLlMOHHON
pa3paboTKu CTaBAT mepen cobOOil Ha 3Tamax IOATo-
TOBKHM WHHOBaIMOHHOTO Tpeioxkenus (UII), mpen-
CTaBJIIOT COOOH Ba’KHBIM MHCTPYMEHT ISl OIIpeserie-
HUS IOTEHIMAaNIa U TIEPCIIEKTUB MHHOBAILIMOHHOTO MIPO-
nykra. BoTt kpaTtkuii 0630p 3THX BOIPOCOB:

PriHOuHOE HanMeHOBaHKe npoaykTa. Croa OTHO-
CSTCS OTpeJielieHne Ha3BaHUS MPOIYKTa, KoTopoe Oy-
JIeT TIpUBJIEKaTEeIbHBIM Ul pbIHKA. [loTpeOHOCTH M
W/IeaTM3NPOBAHHOE TIPEICTaBICHHE. JTO O3HAYaeT -
MOHUMAaHKe, Kakasg TOTpeOHOCTh OyneT yIOBIETBO-
peHa HOBBIM MIPOAYKTOM M KaK OHA Ceifdac yJI0BIIETBO-

psiercs. [IprauHBI OTCYTCTBUS HA PHIHKE. AHAIH3 IIPH-
YHH, TOYeMy aHAJIOTHYHOTO MPOAYKTa Ha PHIHKE ITOKa
HeT. OpUrHHAABHOCTD U CYyTh HHHOBALIMU. DTO 3HAUUT
OIHCaHMEe YHUKAJBHBIX YepPT U INPEUMYIIECTB Mpeia-
raemMoro npoxaykra. [Ipeumyiectsa nepen KOHKYpeH-
tamu. OnpezeneHye, B 4eM MIPEBOCXOACTBO Mpesiara-
€MOi HHHOBallUH IIepel CYIIEeCTBYIOUIMMH aHATIOTaMU.
Osxunaemble 3QQeKTs OT BHEAPEHUS. AHAIHU3 0XKUJIa-
€MBIX MTO3UTUBHBIX W HETATHBHBIX ITOCIIEACTBUH OT HC-
oJIk30BaHMs MpoaykTa. Llenesas ayautopust u 06beM
peiHKa. OmpeneneHue, Al KOTO IpeIHa3HaueH IPo-
OYKT U KaKOB NOTCHIHAIBHBIA pHIHOK. LleHa u cTom-
MOCTb IIPOAYKTA. AHAJIN3 O’KUAAEMON CTOMMOCTH IIPO-
JYKTa U €r0 COOTBETCTBUE LIEHOBBIM OXXMIAHUSAM IO-
Tpebuteneid. IlaTeHTHas 3amuTa: OIEHKA HAJIHYUS
MAaTEeHTOCIIOCOOHBIX PEIICHUH M HEOOXOIUMOCTh 3a-
LIUTHl MHTEJUICKTYaJIbHOM coOcTBeHHOCTH. TexHuve-
CKHE U KOHCTPYKTHBHBIE acleKThl: pa3paboTka Bapu-
AHTOB CTPYKTYPHO-()YHKLIMOHAJIBHOTO MOCTPOCHHS U
TEXHOJIOTHYECKOTO BOILUIOMICHUs MpoaykTa. Cpoku U
3aTpaThl: OICHKa BPEMEHH U 3aTpaT Ha Pa3paboTKy,
MIPOU3BOJICTBO U OKYMAeMOCTh MPOAyKTa. JJokymeHTa-
OUs: ONpeNeICHUE XapaKTepUCTHK W COCTaBa JIOKY-
MEHTAUU JJIs TPEACTABICHUS WHHOBAIIMOHHOTO
TIPEIOKECHUS.

D1 BOITPOCHI ITOMOTAI0OT Y4aCTHUKaM WHHOBAIlU-
OHHOTO IIpOIlecca OLEHUTh U MPOAaHAIN3UPOBATh BCIO
CJIOXKHOCTb U TEPCIICKTUBBI 6y}1ymero HWHHOBAIIUOH-
HOT'O IIPOJTyKTa.

OpHako, MPH 3TOM HEPaBHOMEPHOCTh B OILIaTe
TpyAa uHxeHepoB B KazaxcraHe 1o cpaBHEHUIO C paz-
BHUTBIMU CTpaHAMU SBJSIETCS MPOOIEeMO. DTO MOXKET
OBITH CBSI3aHO C HECKOJIBKUMH (haKTOpaMH. DKOHOMHU-
YeCKHWi YpOBEHb pa3BUTHA. Pa3BHUTHIE cTpaHBI 00a-
JAroT 0oJiee BEICOKUM SKOHOMHYECKHM YPOBHEM, UTO
MMO3BOJIIET UM 00EeCTIeYUTh OoJiee BHICOKHE 3apILIATHI
JUISL HTHYKEHEPOB.

CrpykTypa 3KOHOMHKH. JTO 03HAYaeT, YTO IKO-
HoMuka KaszaxcTaHa MOXKET MMETh pa3IM4IHyIO CTPYK-
Typy, KOTOpast MO>KeT BIUATh Ha YPOBEHb 3apabOTHOM
IUIATHI B MEDKCHEPHOH cdepe.

Kpanudukanus u cpoc Ha peiHKe Tpyaa. B pas-
BUTBIX CTpaHax cHpoc Ha wuHKeHepoB u IT-
CIICIIHANICTOB MOXET OBITh BBHIIIE, YTO OTPaXKACTCs HA
ux 3apabotHoH mate. KpoMe Toro, ypoBeHb KBaITH(H-
Kallii WHYXXCHEPOB U TPeOOBAaHUS K HUM TaKXKe MOTYT
OBITH BEIIIE.

HaoroBast n conmanpHas oauTHKa. Pa3mudHbre
HaJIOTOBBIC M COUAJIBHBIC MOJIMTUKU B PA3HBIX CTpa-
Hax MOTYT BJIMSATh HA YPOBEHb 3apaOOTHOM IIATHI.

Jlist periernst 3Toit mpoOaemMbl MOTYT OBITh Pe-
TPUHATBI CICAYIOIUE MEPBI: CTUMYJIMPOBAHHUC WHBC-
CTHIINH B HHXXEHEPHYIO Cepy; MPUBICICHNE HHBECTH-
LA B WH)KEHEPHBIE OTPACIM MOXKET CIIOcOOCTBOBATH
YBEJIMUEHUIO CIIPOCa HAa HHXKEHEPOB U, CIIEA0BATEIbHO,
YBEIMYECHHUIO UX 3apa0OTHOM TIJIaTHI.

Pa3Butne obOpazoBanus n Hayku. MHBecTHpoBa-
HHUE B 00pa3oBaHME W Hay4HBIEC MCCIIEIOBAHHS MOXET
IIOMOYb ITOJ'OTOBUTH KBAITH(UIHNPOBAHHBIE KaJpH,
YTO B CBOKO OYEPEAb MOXKET MOBBICUTH UX CTOMMOCTDH
Ha pBIHKE TPy/Ia.
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CTuMyJIMpOBaHWE WHHOBAIUH W TEXHOJIOTHYE-
CKOro pa3ButHs. Pa3BuTre MHHOBAIMI U TEXHOJIOTHYE-
CKOT'0 IIpOrpecca MOXKET CO3/1aTh HOBBIE BO3MOXKHOCTHU
JUTS. MHOKCHEPOB U YBEJIMYHUTh UX I[CHHOCTh Ha PHIHKE
TpyJa.

Co3nanue OnaronpusiTHO# Ou3Hec-cpeapl. Co3aa-
HUE OJIAarONMpPUATHON OM3HEC-CPEbl M PETYJIHPOBAHUE
PBIHKA TPYy/ia TAK)KE MOXKET CIIOCOOCTBOBATH MOBBIIIIC-
HUIO 3apabOTHOI! IIIaThl HH)XEHEPOB.

OTH Mepsl MOTYT IOMOYb YIYYIIUTh CTaTyC HH-
JKeHepHoTo Tpyaa B Kaszaxcrame m mpuOIM3uTh ypo-
BEHb OIUIATHI TPYJa K MUPOBBIM CTaHIAAPTAM.
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PHYSICS AND MATHEMATICS
FROM THE PHYSICAL REALITY OF IMAGINARY NUMBERS IT FOLLOWS THAT THE
AFTERLIFE INVISIBLE WORLD ACTUALLY PHYSICALLY EXISTS?!
Antonov A.

Abstract
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Independent researcher, Kiev, Ukraine

The article proves that the generally accepted version of special theory of relativity (STR), which states that
imaginary numbers are physically unreal, is incorrect. Experimental evidence is given of the general scientific
principle of the physical reality of imaginary numbers, with the use of which a corrected version of the SRT was
created. It argues that in addition to our visible universe, there are many other mutually invisible universes in
nature. And they form the actually physically existing after-life invisible world, predicted by all religions.

Keywords: imaginary numbers, special theory of relativity, invisible universes, afterlife invisible world.

1. Introduction

Imaginary numbers, discovered about 500 years
ago by Scipione Del Ferro, Niccolo Fontana Tartaglia,
Gerolamo Cardano, Lodovico Ferrari and Raphael
Bombelli [1], are known to everyone and are currently
used in all exact sciences. They are even studied in
school mathematics courses. But unlike other numbers
that are understandable to everyone - integers and frac-
tions, positive and negative, scalar and vector, etc. -
their physical essence has not yet been explained. In-
deed, what 2 kg., 3 m., 4 sec. is clear to everyone, but

what is 2i kg., 3i m., 4i sec., where | =~/ — 1 ,hoone
can explain. Nevertheless, no one cared about this, just
as, for example, now no one can explain. Nevertheless,
no one cared about this, just as, for example, now no
one cares that the phenomenon of ball lightning is not
explained.

But at the beginning of the 20th century Joseph
Larmor [2], Nobel Prize winner Hendrik Anton Lorenz
[3], Jules Henri Poincaré [4], Nobel Prize winner Albert
Einstein [5] and other outstanding scientists created the
special theory of relativity, which rightly accepted to be
considered an outstanding scientific achievement of
physics of the 20th century, because it proposed the
principle of relativity. And which is therefore now stud-
ied in all physics textbooks used in the educational pro-
cess even at the most prestigious universities. However,
in this theory, calculations using relativistic formulas,
which were the final result of all reasoning, in some

cases led to a result measured by imaginary numbers.
And this result already needed to be explained. After
all, no one would need a theory that even its creators
could not explain. But the authors of SRT did not know
how to do this. And the fate of the service station hung
in the balance. But it was saved by the fact that an ad-
ditional postulate was introduced into the SRT, called
the principle of not exceeding the speed of light, from
which it followed that quantities measured by imagi-
nary numbers do not exist in nature. And therefore,
there is no need to explain them.

This is the form in which SRT is still taught.

2. The physical reality of imaginary numbers.

But besides SRT there are other sciences. Includ-
ing the theory of electrical circuits, which is used in ra-
dio engineering, electrical engineering and computer
science. Fundamental to this theory is Ohm’s law [6],
[7], discovered in 1826 for DC electrical circuits, which
is now studied even in school physics textbooks. And
in 1893, Charles Proteus Steinmetz proposed its inter-
pretation of Ohm’s law for alternating current electrical
circuits [8], which is now used daily by millions of en-
gineers around the world in their work. In this theory of
electrical circuits, the imaginary resistances of capaci-
tors and inductors, which can be measured by instru-
ments, were recognized as actually physically existing.
And if these imaginary resistances were recognized as
physically unreal, as follows from SRT, then neither ra-
dio engineering, nor electrical engineering, nor com-
puters, nor radio measuring instruments should exist.

AKMI-4601 Msmepurens AUX 1aowu
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Fig. 1. In any radio-technical laboratory there are devices called frequency response meters, which prove the
physical reality of imaginary and complex numbers by their mere existence

! This is reprint of the article “Antonov A. A. From the physical reality of imaginary numbers it follows that the invisible
afterlife world predicted by all religions actually exits. Norwegian Journal of development of the International Science. 130.

36-41. https://doi.org/10.5281/zenodo.10975059”.
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But they do exist. And thereby they prove the
physical reality of imaginary numbers [9]-[28]. Conse-
quently, by the existence of radio- and electrical engi-
neering, the generally accepted version of SRT was re-

futed even before its creation. Other proofs of the phys-
ical reality of imaginary numbers have been published
in [29]-[43]. Therefore, the logical conclusion is that
the version of SRT currently presented in all physics
textbooks is incorrect [44]-[64].
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Fig. 2. Scheme of an astronomical experiment to detect invisible universes

1. Physical reality of invisible parallel uni-
verses

In the existing generally recognized version of
SRT from its relativistic formulas and the principle of
non-exceeding the speed of light also follows that in
nature there is only our visible universe in which eve-
rything is measured only by real numbers.

However, in the corrected version of SRT [65]-
[74], from its relativistic formulas it follows that in our
Multiverse [75]-[85], in addition to our visible uni-
verse, there are also about twenty other mutually invis-
ible parallel universes

And one can be convinced of their existence [86]-
[91]. as a result of astronomical observations of the
starry sky in portals [92]-[94], since the constellations
in them will differ - and the further into the portal one
penetrates, the greater the differences will be - from the
constellations observed at the same time in the same re-
gion outside the portals. And since there are a lot of
anomalous zones [95]-[98] on Earth, presumably being
entrances to portals, some observatories have already
are located in such anomalous zones. Like, for exam-
ple, the main astronomical observatory of the National
Academy of Sciences of Ukraine, located in Golo-
seyevsky forest 12 km from the center of Kyiv. There-
fore, in order to verify the existence of neighboring in-
visible universes adjacent to our visible universe, it is
enough to compare on a computer the observations of
this observatory with the observations of neighboring
observatories located outside the anomalous zones.

4. Why, despite all the refutations of the gener-
ally accepted version of SRT, set out in all physics
textbooks, it continues to be taught.

But this simple and low-cost experiment, which in
the most indisputable way will allow us to answer the
question of whether there are invisible universes neigh-
boring our visible universe, no one has done or is going
to do. Obviously, because physicists do not need such
an answer, since it will refute the version of SRT stud-
ied in textbooks.

The corrected version of SRT states that imaginary
numbers are physically real and invisible universes ex-
ist. Therefore, having become convinced of the exist-
ence of invisible universes, we will have to admit that
the corrected version of SRT is correct and once again
be convinced that imaginary numbers actually physi-
cally exist. And then it will inevitably be necessary to
ex-plain their physical meaning of imaginary numbers.
And it is obvious - in addition to our visible world, there
is an invisible world.

5. The existence of a physically real invisible
world

However, the usefulness for science of the above
experimental evidence of the physical reality of imagi-
nary numbers goes beyond problems of correcting the
version of SRT given in physics textbooks. From ex-
perimentally proven principle of the physical reality of
imaginary numbers, one will inevitably have to con-
clude that the results of all studies described by imagi-
nary numbers in all other exact sciences also are phys-
ically real.

Then many difficult questions will arise. For ex-
ample, what exists in the looking glass when we see
ourselves in the mirror? And therefore, in the end, we
will have to admit that in addition to our visible world,
there is also a huge (most likely even much larger than
our visible world) invisible world [99]-[106]. Indeed,
in addition to the room in which we are now and which
we see, there are a large number of other invisible to us
rooms in other apartments, houses, cities and countries.
The same situation is in space — in addition to our visi-
ble universe, in other dimensions there are about twenty
other parallel universes of the hidden Multiverse that
are invisible to us. And outside of our hidden Multi-
verse in the Hyperverse, there are many other Multi-
Verses.

And the existence of such a world invisible to us,
in which Gods and the souls of the dead live, was long
predicted by all world religions. Consequently, what
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these religions say about the world order, about the af-
terlife, is true. And therefore, all of us, the inhabitants
of planet Earth, will now have to believe in this.

6. Conclusion

The author hopes that the information presented in
the article will be an incentive to unite the efforts of
science and religions in their activities for the benefit of
people.
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AHHOTALUA

B COBPECMCHHOM 06H.leCTB€ BOIIPOCHI, CBA3AHHBIC C TOMOCCKCYAJIbHOCTBIO U IIPOABJICHUAMUA FOMO(1)06I/II/I, CTa-
HOBSITCA BCe OoJjiee AKTyaJIbHbIMU U OCTPBIMH. CeKcyaJ'ILHBIe MCHBUINMHCTBA NPCACTABIIAIOT coboii rpyniny J'IIO,I[Gﬁ,
Ubsd CCKCYAJIbHAAg OPUCHTAIUS OTINYACTCA OT Hpeo6nana}0mef/'1 B 06H.[eCTBe. OHHU Y4acTO CTAJIKHUBAIOTCS C pa3ianyg-
HBIMH Hp06H€MaMI/I, 06YCJ'IOBJ'IGHHLIMI/I YCTOSABIIUMHUCSA CTECPCOTUIIAMU U COOUOKYJIbTYPHBIMU HOPMAMU, YTO IIPU-
BOOUT K UX HpaBOBOﬁ nu COLII/IaJ'II)HOfI HU30JIA1IUU. Baxxno OTMETHUTD, YTO MHOTHEC U3 HUX UCHBITBIBAIOT 3aTPYAHCHUA
B ITOMCKE MOAACPIKKH U HE BCErja 3HAr0T, KyJa 06paTI/ITLC${ 3a IIOMOIIbBIO.

I'omMo¢oOHBIH OYJUTMHT OKa3bIBaeT HErATUBHOE BO3/ICHCTBUE HE TOJIBKO HA TEX, KTO SIBJISAETCS O0BEKTOM H3-
JACBATCIILCTB, HO U HAa UX MHUIIUATOPOB, CBI/I}leTeHeﬁ TaKUX MHIUACHTOB U 06paSOBaTeJ'ILHO€ YUpCIKACHUE B 1IC-
JIOM. DTO TakKe CEPHE3HO CKA3bIBACTCA Ha IMPOLECCE 06yquI/151.

HOZ[XOZ[ K 06pa3OBaHI/I}O, OCHOBaHHBIA Ha YBaKCHHUU ITPAB YCIIOBCKA, CHOCOGCTByeT pacHIupeHUIo J0CTYyIIa K
00pa30BaHMIO U CO3/IAaHHUIO HHKIFO3UBHON 00pa30BaTeIbHOM Cpelbl, IOAIepKUBAIOIIEH pasHOOOpasue u odecte-
III/IB@.IOIJ.[E‘,I\/'I PaBHBIC BO3BMOKXHOCTHU Ul BCEX yHAIUXCA, 4 TAKIKC HCKJ‘IIO‘IaIOH.[eﬁ JII00BIE MMposABJICHUA TUCKPUMMU-
Haluu. Taxkoit IoaxXoa HE TOJIBKO ITOBBIIIACT Ka4€CTBO 06paBOBaHI/I$[, HO U CHOCO6CTByGT CO31aHHIO Oe3omacHoi
06}"13101].[617[ Cpeabl, I'IC UCIOJB3YIOTCA METO/bI 06y‘IGHI/I${, YYUTBIBAOIIIUC WHAWBUAYAJIbHBIC HOTpe6HOCTI/I u
CII0COOHOCTH YUCHUKOB, CTUMYJIMPYS UX dKTUBHOC Yy4aCTHC B y‘{e6HOM mponecce. OtH YCJI0BUA SABJIAIOTCA HEOO-
XOAUMBIMU UJIA yCIICHIHOT'O o6yquM${.

Abstract

In modern society, issues related to homosexuality and manifestations of homophobia are becoming increas-
ingly relevant and acute. Sexual minorities are a group of people whose sexual orientation differs from the pre-
vailing one in society. They often face various problems caused by established stereotypes and sociocultural
norms, which leads to their legal and social isolation. It is important to note that many of them have difficulty
finding support and do not always know where to turn for help.

Homophobic bullying has a negative impact not only on those who are the target of bullying, but also on its
initiators, witnesses to such incidents and the educational institution as a whole. This also has a serious impact on
the learning process.

A rights-based approach to education promotes increased access to education and the creation of inclusive
learning environments that support diversity, ensure equal opportunities for all students and are non-discrimina-
tory. This approach not only improves the quality of education, but also contributes to the creation of a safe learn-
ing environment where teaching methods are used that take into account the individual needs and abilities of
students, stimulating their active participation in the learning process. These conditions are necessary for success-
ful learning.

KiroueBblie cjioBa: romodobus, 6yauHT, ToMO(pOOHBIH OyIITHHT.

Keywords: homophobia, bullying, homophobic bullying.

O030p auTEpaTYpHI: B (hopMe cTUrMaTH3aIUK U JUCKPUMHHAITUOHHOTO O~
T'omodobus npeacrapiser cOOOH KOMILIEKC 3MO-  BejaeHus [3].
LUMOHAJIBHBIX U MICUXOJIOTHYECKUX OTKIOHEHUH, BKIIIO- XoTst roMmo(oOus pexkIe BCETo aCCOLMUPYETCS C

Hasg CTpax, aHTUIIAaTUIO WJINW HEIPUA3ZHCHHOC OTHOLIC- OTPULATCIIBHBIM OTHOIIEHUEM K I'OMOCCKCYaJIbHOCTH,
HHUC K JIIOIAM C FOMOCGKCyaJ’IBHOﬁ OpHeHTaHHCﬁ N K Ca- €€ ONPEACIICHNUE TAKKE MOXET BKIIIOYATH CTpax IMEPE
MOMY SBJICHUIO TOMOCEKCYAJIbHOCTH, ITPOABIAIOIIUCCA
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TOMOCEKCYaIbHOCTBIO. ['oMO(oOMs aHaJIOTHYHA ApY-
ruM (opMaM HETaTHBHOTO OTHOIICHUS, TAKUM Kak pa-
cu3M, KCeHO(OOHS, CEKCH3M U aHTUCEMHUTHU3M [4].

KcenodoOusi, kak wuppanuoHaibHas Bpaxnieo-
HOCTh K 4YyXaKaM, HPUCYTCTBYET B YEJIOBCUYCCKOM
KynbType u3zapeBie. OOBEKTHl 3TOH BpaxkaeOHOCTH
MOTYT pa3jINyaThCsi B 3aBUCUMOCTH OT STHUYECKUX U
KYJIETYPHBIX KOHTEKCTOB, HO YacTO 3TH YyBCTBa Mepe-
cekarotcs 1 obobmarorcs [5].

Ixopmx BaitaOepr (1929-2017), amepukaHCKuiA
TICHXOJIOT ¥ aKTUBHCT IBIKeHNUs 3a mpaBa JITBTQIA+,
MIPU3HACTCS CO37aTe]eM TepPMHUHA «TOMO(QOOHI» U aB-
TOPOM THIIOTE3bl O TICHXOIATOJIOTMIECKOH OCHOBE
HETaTHBHOTO OTHOIICHHSI K TOMOCEKCyaJhbHOCTH. B
cBoeit pabote BaitHOepr pennonoKui, 4To 3aBUCTh U
CTpax SIBJISTIOTCS OCHOBHBIMU MOTHBAMH KPUTUYECKOTO
OTHOIIEHHUS K TOMOCEKCyalbHOCTH B 1960-X romax.
[onsiTre "romodoOus" BHEpBBIE HCIOIB30BAIOCH B
cTatbe i )KypHaina "Screw" (23 mas 1969 rona) [Ixe-
koM Huxoncom u Jlarimxem Knapkom. [TozgHee Tep-
MUH CTaJl IMHAPOKO UCTIOIB3YEMBIM H MTOIYUIIT IPU3HA-
HHUeE, BKIIOYas HCKIIOYCHHE JWArHo3a '"TOMOCEKCya-

au3M" U3 CIUCKAa  IICUXMYECKUX  HapylLIeHHUH
Amepukanckoit Ilcuxmarpuueckoit Accouuanuu B
1973 rony.

3HaueHue TepMHuHa "ToMo(poOHi" co BpeMeHEM
M3MEHIOCh, 0XBaThIBasl KaK MPpAIlMOHAIBHBIN MaTo-
JIOTHYECKUH CcTpax, TaK M JI000e KPUTHYECKOe OTHO-
IIEHHE K TOMOCEKCYaJbHOCTH (BKJIOYas, Hampumep,
Heo100peHHe OHOIIONBIX OpakoB WIIM YCHIHOBJICHUS
nereit). Cormacuo pabote BaiinOepra, romodpoous Mo-
JKET BBIPAXKATBCSI B CTPaxe KOHTaKTa C TOMOCEKCYyalH-
CTaMH WJIM JAaXe B OTBPAIIECHUU K CaMOMy cede B CiIy-
yae TOMOCEKCYaJbHOW OpHeHTanuu. BmocnenctBuu
IpyTHE WCCIEAOBATEIN Ompenemwin "romodoouto”
KaK OTPHULATEIEHOE OTHOIICHHE MIIM IPE/IB3ATOE OTHO-
IIEHHE K TOMOCEKCYaJIbHBIM MHMBHIAM.

3a nocneaHue AecATHICTHS TepMHH "ToModobus"
CTaJl IHUPOKO HCIIONB30BAThCA I 0003HAYCHHS JIHO-
ObIX ()OPM HEraTHBHOI'O OTHOIICHHS, YOCIKICHUS MU
JICHCTBHUS MO OTHOIIEHUIO K TOMOCEKCYalIbHON OpHEH-
Tanuu [6].

VYueHble NpejroaraioT, 4To romododust npenu-
CTaBJIsIeT cOOOH HE TOJILKO CTpax Iepes HpecieoBa-
HUSIMH, TUCKPUMUHAIMEH W HaCWIMEM B OTHOLICHUH
JoJell ¢ HeTpajAMLMOHHOW CEKCyaJbHOM OpHUEeHTa-
IMel, TaKnX Kak JIECOMSHKH, TeH, OWceKcyaibl M
TPaHCCEKCYaJIbl, HO ¥ BBIP@XKEHHE TIPE3PCHNUS U HETIPH-
s3HA K HAM. B cootBercTBHu ¢ A. Tpeiiknepom (1987),
roMooOus - TO TEPMHH, TIPOUCXOASIIINN HE U3 KIIH-
HHYECKOH chepbl, KOTOPhI 0003HaYaET CTpax U aHTHU-
MaTHIO K TOMOCEKCYaIbHBIM JIIOJIIM U BBITEKAIOIINE U3
3TOro JeificTBHA. DTO OMpeAeeHUe SBISETCS TOYHBIM
B KOHTEKCTe roMo(oOWH, XOTS CYIIECTBYET MHOMXKeE-
CTBO JIPYTHX OIpEIeNIeHHH, TaKuX KaK paccMaTpuBa-
HHE TOMOCEKCYJIbHOCTH KaK 0OOJIE3HH, IICUXHUYECKOTO
paccTpoiCcTBa WK KaK yrpo3bl 17l TeTEPOHOPMATUB-
HOro oOrecTBa (TJe CeMbs MPEJCTaBIsAETCs Kak Hapa
MYX4YMHA M JKEHIIMHA). JTH CTEPEOTHUIIB YKOPEHs-
I0TCsl, TIOCEBasi CEMEHA HETEPIIUMOCTH K HETPaAUIUOH-
HBIM CEKCYalbHBIM OpPUEHTALUSIM, a PaCIIPOCTPAHEHUE
roMooOHH TpencTaBIseT cOOOH MposBIeHHE 00IIe-
CTBEHHOM HETEPIMMOCTH K 3aIIUTHHKAM MpaB YeJo-
BeKa.

HayuHsle ncciieoBaHust CTpeMATCS pa3o0paThes

B pu4yuHax romodooun, a Takxke B nmpodiaemax, ¢ Ko-
TOPBIMHU CTaJIKWBAIOTCS JIFOAH, TIO/IBEPTaIOIINEeCs Hera-
TUBHOHM OLIEHKE CBOEW CEKCyallbHOM OpHUeHTaluu, U
pa3pabaThIBalOT BOZMOXHBIE METOIBI ITOICPKKH.

CekcyasibHasi OpUEHTALUS, @ TAKKE MOJ U CEKCY-
AIBHOCTh, OKa3bIBAIOT CYIIECTBEHHOE BIHMSHUE Ha
WACHTHYHOCTb KaX/10ro 4eioBeka. [lox cexcyaibHOM
OpHEHTaIel TOHUMAETCS CIIOCOOHOCTH TITyOOKO 3MO-
OHUOHANBHO, (PU3MYECKH U CEKCYyalTbHO MPHUTATHBATHCS
W TOJCPKUBaTh MHTUMHBIC OTHOIICHUS C JHIIaMU
pa3Horo noja (reTepoceKCyanbHbIe), TOTO JKe moja (Tro-
MOCEKCYyallbHBIE) FITH 000UX TIOJIOB (OHCEKCYyanbHEIE),
a TaKk)Ke BO3MOYKHOE OTCYTCTBHE MPHUTHKEHUS K JINIIAM
000UX TOJIOB (aceKCyaabHOCTH). JKEHIIUHBI, IPUTSTH-
BalOIIMECS K )KEHIIMHAM, HAa3bIBAIOTCS JIECOMSHKaMH, a
MY KYHMHBI, IPUTATHBAIONINECS K MY>KYAHAM, — TCSIMH.
Jluna, 4el 1MOJI MPOTHBOMOJIOKEH IMPEACTaBISIEMOMY
UM 10y (BHEUIHEMY BUAY, CTHIIIO OOILICHUS, UMCHH),
WJIN T€, KTO CMEHMJI CBOM II0JI, Ha3bIBAIOTCS TPAHCCEK-
cyajaMu. Ba)kHO OTMETUTB, 4TO "ceKcyallbHasi OpUEH-
Tarysg" BKIIFOYAeT HE TOJIBKO CeKCyallbHOE TOBEJICHNE,
TaK Kak JIFOAW MOTYT OIPEIENATh ce0sl KaK MMEIOIITIX
OTIPENIeNIEHHYIO CEKCYallbHYI0 OpPHEHTAINIO0, He 00s13a-
TEJIEHO 0TOOpaskasi 3TO B CBOEM HOBEICHUH.

Opeiix OBIT OTHIM W3 TEPBBIX, KTO HUCCIEIOBAI
(hopMHUpPOBaHUE CEKCYAIbHOCTH M OOpaTHI BHUMAaHHE
Ha 3HAYUMOCTBb ACTCTBA IJId NCUXUYCCKOI'0 pa3sBUTUA,
YTO SIBUJIOCH HAyYHOW OCHOBOHM JJi1 CYLIECTBOBAHMS
IIOHATHUSA IIOACO3HAHMUA. IIcuxoinor YTBEpKAAI, YTO
CeKCyaJIbHOE TIPUTSKEHHE K JIUIAaM TOTO JKe 1ojia 00y-
CJIOBJICHO BO3JI€iiCTBHEM Ha pa3BUTHE JHUYHOCTH. OH
BBICKa3bIBaJl MBICIF O TOM, YTO BCE MJIAJCHIBI II0
CBOCH TPHUPOJIE TOMOCCKCYAIBHBI, W TCHXOCEKCYallh-
HOE pa3BUTHE MOXXET OCTAHOBUTHCS Ha ITOW CTaJWH,
MIPEIIICCTBYIOMCH T'€TePOCEKCYaATbHOMY DPAa3BHUTHIO,
YTO BeZET K (POPMHUPOBAHUIO TOMOCEKCYaIbHON OpHCH-
tauuu. Ognako B 2003 rony uccnenoBanue "IIpoekt
TeHoMa dYelloBeKa" TMOATBEPJWIO OTCYTCTBHE 'TeHa
resi". HecMOTpst Ha 9TO, HAYYHOE COOOIIECTBO CUUTAET,
YTO CEKCyaJibHas OpHUCHTAUA SABJIACTCA PE3YyJIbTaTOM
BPOXKACHHBIX (haKTOpOB WK (HOPMHUPYETCS B PaHHEM
JIETCTBE U He MOXKET ObITh M3MeHeHa. BeceMupHast op-
TraHn3anus 34paBOOXPAHCHUA 3adABJIACT, YTO 'OMOCCK-
CYaJbHOCTh HE SIBJSCTCS HU OOJIE3HBIO, HU TICHXHYE-
CKUM pacCTPOHCTBOM.

PackprIBaroTcs pa3inuyHbIe aceKThl TOMO(pOOHH,
CpeI KOTOPBIX BBIICISIETCS TeTCPOHOPMATHBHOCTD —
YTBEP)KICHHE COIMUABHBIX HOPM, MPEANHACHIBAIOIIIX
">KEHCTBEHHOE" MOBEIEHUE MJISl KEHILUH U "MyxKe-
cTBeHHOE" i1 MyX4yuH. OTKIOHEHUS OT 3TUX HOPM
YacTO BCTPEYAIOTCSI C HENPHUSATHEM M CTPaXOM, Ha4dH-
Has C JIeTCTBA, KOT/Ia JIETSAM HaBSI3bIBAIOT OIPE/EIICH-
HBIC CTEPEOTHUIIBI B TOBCJICHUU U BI)I60pe OICXKbI U UI'-
PYIIEK.

PeHI/IFI/IH, 0CO0EHHO XpUCTHAHCTBO, UTPACT 3HAYU-
TEJNILHYIO POJIb B MOJACPKaHUU TOMOGOOUH, HE MpH-
3HaBas TOMOCEKCYallbHYI0 WIACHTUYHOCTh U OTpPHIAs
BO3MOXKHOCTh TOMOCEKCYaIbHBIX ceMeil. B pesynbrare
MHOTHE T'OMOCEKCYaJIbHBIC Mapbl BBIHYKICHBI HCKATh
YBa)KEHHE B CTPaHax, IJIc OHU MPU3HAIOTCS 3aKOHOMA-
TENIbHO U COLUUaibHO [4].

Hopmanu3arust oqHonosoi 1ro68u u 6oprbda ¢ ro-
ModoOmelt cuuTaoOTCsI OJHOM M3 KIIFOYEBHIX 3a/1a4 Jie-
MOKpPaTHYECKOTO 00IIecTBa, KaKk OMpPEeAesIeHO B Pe30-



The scientific heritage No 136 (2024)

29

mouuu EBponaprnamenta. B mponuioM roMmocekcyanb-
HOCTh paccMaTpHBalach Kak yTOJOBHOE MHpECTyILIe-
HHE, IICHXWYeCKoe 3a0oJieBaHHME M acCHeKT OypiKyas-
Horo obOpasa wu3Hu B CCCP, ognako mocienyrommue
JEKPUMUHAIU3AIMS U IeNaTOJIOTU3a1Hs IPUBEITHU K U3-
MEHEHHUSM B OTHOIIEHHU K TOMOCEKCYalbHOCTHU B 3a-
KOHOJATEIbCTBE U MeauIuHeE [5].

Hcnonp3oBanue TepmuHa "roModoOus" BBI3BI-
BacT BONPOCHI OTHOCHUTEIHHO €ro aJAeKBaTHOCTH, TOU-
HOCTH W Hempezas3saTocTH. B. JIpicoB, aBTOp paboTHI
"OmmO0YHOCTh M CyOBEKTHBHOCTD HCIIOJIB30BAHUS
TepMuHa 'ToMO(oOns' B HAYYHOM U OOIIECTBEHHOM
JCKypce", yKa3blBaeT Ha HeOOBEKTHBHOCTD MIPHUKIIA/I-
HOTO HCIONB30BAHUS 3TOTO TEPMHHA IO HECKOJIBKUM
(yHAaMeHTaNBHBIM NpUYMHaM. B oOriecTBeHHOM pu-
TOopHKe ynorpeOieHue TepmuHa "roMmodoous" nmeer
MpeaB3ATHI U MoJUTHYecKui xapakTep. CyliecTByeT
HECKOJILKO MOJIeleH, OOBSCHSIOMMX IPHYHHBI KPUTH-
94EeCKOI'0 OTHOLLICHUS K OJTHOTIOJIOMY MOBEJICHUIO, B TOM
4HCJIe MOJIENb NTOBEACHUECKONM MMMYHHOM CUCTEMBIL.

Hcnonp3oBanue TepMuHa "roMopoOHs" I OTIH-
CaHUs MINPOKOTO CIIEKTPa KPUTHUECKOTO OTHOIICHHS K
OJTHOTIOJION aKTHBHOCTH HE MMEET HAyYHOTO 00OCHO-
BaHMS W SIBIAETCS HEKOPPeKTHBIM. bonee Toro, 3To
pa3MbIBAaET TPAaHUILy MEXIY CO3HATEIbHBIM KPHUTHUE-
CKUM OTHOIIEHHEM K TOMOCEKCYaJIn3My, OCHOBAaHHBIM
Ha yOexnaeHusx, 1 (GopmMaMu arpeccuu, 4To MOXET
MIPUBECTH K ACCOIHALINU C NICUXONATOJIOTHEH.

g Hay4HOU IUTEpaTyphl, IOCBALICHHON U3y4e-
HHIO 3TOTO BOIIPOCa, NIpe/araeTcs UCIoIb30BaTh Tep-
MUHBI "KpUTHYECKOE OTHOIIeHHE", "HeTaTUBU3M" HIIN
"ckentuum3m". To, YTO B paMKax JBUXKECHHA
"JITBTKHA+" Ha3pBaeTcsa "roMmodoOuenn”, OTHOCUTCS
CKOpee K HENPUS3HH K AEMOHCTPALMH OBEACHHS, HH-
BEPTHPYIOIIETO YCTOSBIINECS TeHAECPHBIC POJIN B CEK-
CyaJIbHOM H/HIIM COLMAIbHOM KOHTEKCTE.

[Mockonbky cnoBo "GoOus" uMeeT YETKHN KITHHH-
YeCKUH CMBICT M 0003HAYaeT COCTOSHHE OeCHpHUYMH-
HOTO HEKOHTPOJIUPYEMOTO CTpaxa, 0003HAaYeHHE KpH-
TUYECKOTO OTHOIIICHHUS K TOMOCEKCyalTu3My Kak (hoounn
HE HMMeeT Hay4HOro oOOCHOBaHHSA. MHOTHE aBTOPBI
KPUTHUKYIOT HCHOJIb30BaHUE cjoBa '"romodobus" u
MpeJJlaraloT HCIOJIb30BaTh TEPMHUH 'TOMOHEraTu-
BU3M".

Tem He MeHee, cI0BO "roMooOHA" MpomomKaeT
AKTHBHO HCIIOJIB30BAThCS B CPEJICTBAX MAcCOBOM HH-
(hopmariy, MOIMyJISIPHON KyJbType W Jaxke HaydHOH
nuteparype [6].

Bynnmuar npencrasiser coboif cucteMaTHyecKue
JEHCTBUS, LEIBbI0 KOTOPBIX SBIAETCS NPHYUHEHHE
Bpella WK BBI3OB cTpaxa. OHM OCHOBaHBI Ha JucOa-
JIaHCE B CHJIE MEXIY OOMIYMKOM M XepTBOH. XOTS
OyJUIMHT MOXeT TpHUHUMATh (GopMy Qusnueckoro
HACHJIHS, BAYKHO Pa3/IN4aTh €ro BUABL: HaCHINE, Tpedy-
OIee BMEIATeIhCTBA TOIHMIINH, U HaCHUINE, KOTOpOoe
HIKOJbHAs aJMUHUCTPALUSI MOXKET PEIIUTh CaMOCTOS-
TENIbHO, TAaKUE€ KaK TOJKaHbE, MWHAHWE WIM JPaKd
CpeIH yUYEHHKOB.

[MpoGnema OyinHra B y4yeOHBIX 3aBEJECHUSX Ce-
PbE3Ha, TaK Kak JiesaeT 00pa3oBaTebHbIE yUPEKICHUS
ONAaCHBIMH ISl YYAIIMXCSl U OTPHUIATENBFHO BIHSET Ha
UX 3JI0POBBE U OIAaronoIydHe.

[Tox Gy/UITMHTOM MOHUMAIOTCS Pa3IHYHBIE (HOPMBI
M37IeBAaTENbCTB, BKIIOYAs TPaBIO, OCKOpOIeHus, du-

3MYECKOe HACWINE M COIMAIbHYIO M30JIIIHI0. Arpec-
COp MOJXET MICWCTBOBAaTH CaMOCTOSTENbHO WIH B
rpymne. Paznuyaror npsiMoii OyJUTHMHT, HAaNpUMeED, BbI-
MOTaTeJIbCTBO, U KOCBEHHBIH, KOTJa TPyIIa Y4EeHHKOB
pacIpocTpaHseT CIIyXy O CBOMX TOBapHUINax.

BymuuHr pacripocTpaHeH BO BCeM MUpE, U HCCIle-
JIOBaHMS MTOKa3bIBAIOT, YTO 3HAYUTEINIbHAS YACTh MOJIO-
JeKH CTAKUBAETCSl C HUM, Oyay4u JHOO KEepTBOW,
a0 arpeccopoM, THOO U TeM, H JPYTUM OJHOBpE-
MEHHO.

JKeprBamu OyimHTa MOTYT CTaTh YYEHHKH, OT-
JIMYAFOIIMECS OT OOJIBIIMHCTBA, OCOOEHHO T€, Ybs CEK-
CyaJbHasi OPHEHTALNS U TeHACPHAs HICHTHIHOCTD HE
COOTBETCTBYIOT cTaHaapTraM. [ 'oModoOHBIH OyIIIHHT,
CBSA3aHHBII C pEaJlbHOM MU IIPEIIOJIaraéMOM CEKCy-
aJbHOM OpHEHTAaUWeW WM TEeHIEPHOU WJIEHTUYHO-
CTBIO, SIBJISETCS PACIPOCTPAHCHHOW (HOpMOH, OCo-
OCHHO B IIKOJILHOM Cpejie.

boprba ¢ romModoOHBIM OyJUIMHIOM Hepocra,
0COOEHHO B CTpaHax, Iie TOMOCEKCYaJIbHbIE OTHOIIIE-
HUS HE3aKOHHHI I TaOyHpOBaHEL. MUHICTEPCTBA 00-
pa3oBaHUs Pa3NUIHBIX CTPaH pa3padaTHIBAIOT CTpaTe-
THH TIPOTUBOACHCTBHA OYIUIMHTY, BKIIOYast ToMO(o0-
HBI, OJHAKO 3Ta IpoOiieMa MPOAOIDKAET OCTaBATHCS
aKTyaJbHOM W3-3a HENOCTaTOYHOTO ITOHWMAaHHSA e
MacmTaboB U COLMATIBHBIX YCTaHOBOK.

BymiuHr, mopoxaeHHbI roModooueii, sBaseTcs
npo06JsieMoil MUpOBOro MacmrTada, KoTopas HapyliaeT
NpaBa yUYE€HUKOB M MEJIaroroB, U MPEIsITCTBYET JOCTH-
JKEHUIO O0LIeH Lesu - 00eCIeYUTh BBICOKOKaYeCTBEH-
Hoe oOpa3oBaHMe A BceX. Jlo HemaBHEro BpeMeHH
BHAMaHHE K WCCIICIOBAHHUIO MPUYHH U TIOCIICACTBUI
roMO(OOHOTO HACWIHA B IIKOJE OBUIO HEIOCTATOY-
HBIM, BO-TIEPBBIX, H3-32 TyBCTBUTECILHOCTH TEMEI, a BO-
BTOPBIX, M3-32 HEOCTATOYHOTO MPU3HAHUS U TIOHIMAa-
HUS BOKHOCTH 3TOH MPOOIIEMBL.

I'omodoOHBIH OyITHHT - 3TO hopMa TUCKPUMUHA-
[IMW Ha OCHOBE CEKCyaJIbHOW OpPUEHTAllUM U TeHIePHOU
UJICHTUYHOCTH. JIUCKpUMHUHALINS M U30JISIIIMS TIO 3TUM
NpU3HAKAM HEIOIYCTUMBI, KaK U JTUCKPUMHUHALIUS 110
NpU3HAKaM packl, 110JIa, [BeTa KOXKH, WHBAIUIHOCTH
WIN PEJTUTHO3HBIX YOeXIeHUH. YCcTpaHeHHe IHCKpH-
MHHAIMU U O0eclieueHne IMOIMOHAIBHOTO 0Jaromno-
JMy4Hs yYaluxcs COoCOOCTBYET YIyUIICHHIO 00pa3o-
BaTEILHOW CPEJbI M CTIOCOOCTBYET AOITOCPOTHOMY CO-
OUAIFHOMY W JKOHOMHYECKOMY  Pa3BHTHIO.
T'oModoOHEI OYIUTHHT MeMIaeT CO3IaHII0 HHKITIO3HB-
HOW IIKOIFHOHN Cpelbl, KOTOpask MPUHUMAET BCEX y4Ue-
HUKOB M yCTPaHSACT IPETpaIsl Ha ITyTH MOTydeHHs 00-
pasoBanus [3].

CoumnaiibHO-9KOoJIOTHYecKasl KoHuenuusi bpon-
(eHOpeHHepa MOTYEPKUBAET BAKHOCTh OKPYIKaroIIeit
Cpebl Uil MOHUMaHUs U Pa3BUTHA peOeHKa, U OJHUM
U3 KIFOUEBBIX aCMEKTOB 3TOM Cpeibl JUIsl AeTeH sIBis-
etcst mikouna. [1IkonbHble (hakTOpbI CBS3aHbI C ICHXHUYe-
CKHM 3/I0pPOBBEM, YCIIEXaMH, CAMOOLICHKOH ¥ cr1oco0-
HOCTBIO peOEHKa CTPOWTH COLMAIbHBIE OTHOIICHHS.
HccnenoBannsi MOKa3bIBAlOT, YTO €CIHM IIKOJbHAs
cpezia He COOTBETCTBYET NOTPEOHOCTSIM YUEHHKOB, 3TO
MOJKET NPHUBECTH K aKaJeMHYECKUM M COLMAJIbHBIM
TPYIHOCTSIM.

K coxxaneHuo, MHOTHE ILIKOJIbHbIE OKPYTa, aJMH-
HUCTPATOPbl W YYUTENs HIHOPUPYIOT MOTPEOHOCTH
JI'BT-yueHukoB u ponpamuBaromux. MHOro4ncIeH-
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HBIE OMPOCHI MOATBEPkKAAIOT, uTo MoJioaexb JII'BT va-
CTO CTAHOBWTCS XePTBaMH TOMO(GOOHOTO HACHIHS CO
CTOPOHBl CBOMX CBEPCTHUKOB U JaXe Yy4UTENeH.
Crpecc, CBSI3aHHBI C HEOOXOAMMOCTBIO MPUHATHS
CBOEI1 CeKCyaJIbHOM OpUeHTalnu 1 00pbObI ¢ roModo-
Ouell B MIKOJIE, MOXKET MIPUBECTH K ACTIPECCUH, CyHIIU-
JIAIbHOMY TOBEICHHIO, YIIOTPEOIICHHIO HAPKOTHKOB U
npobyiemam B yuede juist JIIBT-yuennkos.

HecMoTps Ha OTCyTCTBHE HCCENOBaHUi, OTpa-
JKAIOLIUX PAcIpOCTPAHEHHOCTh Pa3INYHBIX HETaTHB-
HBIX nocneacTBuil ans mosoxaexu JII'BT, ropasmo
MCHBIIIE HCCIICAOBAHUI MOCBAIICHO H3YYEHHIO TOTO,
Kakue (haKTOPHI 3ALIUIIAIOT U KaKUE BPEAAT 3TOH MO-
nonexu. Ilepexon U3 HayaJbHOM B CPEIHIONO ILKOJIY
YacTO SIBISETCS TPYIHBIM JUISI MHOTHX YYE€HHKOB, HO
quist JITBT u TpaHCcTreH1epoB OH MOXKET OBITH 0COOEHHO
CIIOKHBIM. J[711 OOJNBIIMHCTBA HOAPOCTKOB CPEIHSIS
HIKOJIA - 3TO BPeMs YCHJICHHOTO arpeCCUBHOTO MOBEIe-
HUS, a U3]eBaTeIbCTBA Yallle BCETO HANPABICHBI MPO-
tuB JII'BT-mononexu. HexgaBHuil omnpoc Monoaexu
JII'BT B CIIA moka3zan, uyto moutu 40% HCIBITHIBAIN
(hu3MUEeCcKOe HACHIIHE N3-3a CBOCH CEKCYalTbHOM OpHEH-
Tanuy, a 64,3% dyBCcTBYIOT ce0s1 HEOE30ITacHO B MIKOJIE
13-3a 3TOTO.

Haxe 06e3 sBHOTO TOMO(GOOHOTO HACHIIUS JETH
MOTYT CTPaaTh OT TPEBOTH, IEIPECCUN U U3OJIALNU B
HIKOJaX, T MPUCYTCTBYIOT aHTUIeHCKHUe BBICKa3bIBa-
HHSL. DTO TOBOPUT O TOM, YTO B OOJIBIIMHCTBE CITy4acB
HKoJibHas cpena He noanep:xkupaer JII'bT-ydyeHukos,
YTO MOXET YCYTyOHTh HEraTHBHBIE ITOCIECTBUS U3-3a
ycuiieHHus BHyTpeHHel romododun. Jaxe eciu pede-
HOK He uaeHTuduuupyet ceds kak JI'BT, B 3ToM BO3-
pacTe y HETO MOTYT BO3HHKHYThH OJIHOIIOJBIE 9yBCTBA
WY TIOBeJIeHHe. VccnenoBaHys MOKa3hIBAIOT, 9TO MO-
JIOAEXKb C OMCEKCYaIbHON OpHEeHTalMeH NI COMHEBA-
IOIIAsiCs B CBOGH CEKCyalnbHOW OpHMEHTAallnH, COCTaB-
JISIET 3HAUUTENIbHYIO YacTh HaceneHus [1].

OOpazoBaHue UrpaeT BAKHYIO POJIb B )KU3HH MO-
JIOJIBIX JIFOJICH, TIOMOTasl UM MOJIYYHUTh 3HAHUS, OCBOUTH
MPAaKTUYEeCKHE HABBIKM M PACIIMPUTH CBOHM IEPCIIEK-
TUBBI Ha Oyayuee. OHAKO LIKOJILHOE 00y4YSHUE WU
oOydeHre B KOJUIEIKE PeICTaBIsIeT co00i HE TOTBKO
nporiecc yueosl. [lIkomna urpaer KiIroueByro poib B CO-
[IMaJbHOM M TICHXOJIOTHYECKOM Pa3BUTHH MOJOIBIX
JroJIel, odecnieurnBas UM O€30MacHYIO CpejLy, IMOLIHO-
HaJIbHYIO TIOAJIEP>KKY ¥ TIOMOT'asi HaJla)KUBaTh OTHOIIIE-
HUS co cBepcTHHKamHu. IIpaBo Ha oOpasoBanue 0Oe3
JUCKPUMHUHAIINN 110 TIPU3HAKY CEKCyaJbHOW OpHEHTa-
IIMM WIN T€H/AEPHON UIEHTUYIHOCTH SBISIETCSI OCHOBO-
MOJIATalOIIUM MPUHIIUIIOM, 3aKPEIUIEHHBIM B JKOKBS-
KapTCKHUX MPHUHIIMIIAX.

Bo BceM Mupe yYEHHKH €KEIHEBHO JHIIAOTCA
CBOEro OCHOBHOTO IIpaBa Ha 00pa3oBaHHe M3-3a H3Je-
BaTEeNBCTB M TPABIM B IIKOJIE. MHOTHE POIUTEITH H
MpenoaaBaTel PacCMATPUBAIOT OYJJIMHI B IIIKOJAX
Kak "HopMasibHOE" SIBJI€HUE, HECMOTPS Ha TO, 4TO Bcee-
MupHbIA gokiaa OOH o HacuIuu B OTHOLLEHUH AeTel
2006 roma mpusHan OyJUIMHT B y4eOHBIX 3aBEICHHIX
cepbe3Hoil mpoOiemor. CoriacHo JOKIAny, OOBEK-
TaMH CEKCYalIbHOTO M T'€HAEPHOTO HACHIIUS, a TaKKe
U3JIEBATENBCTB CO CTOPOHBI YUHUTENIEH U OJHOKIIACCHU-
KOB, JaIle BCETO CTAHOBATCS AeBOYKH, a Takxke JII'BT-
YUEHHKH.

I'omooOHBIN OyIITHMHT, KOTOPBIN YacTO HANpags-

neH npotuB JI'BT-y4eHnKOB U TpaHCTeHAEPOB, OTPHU-
LATEIBHO CKa3bIBACTCS HAa MX Y4YeOHOM IIpolecce,
Hapylias MX IpaBo Ha o0pa3oBaHHE M IOJAPHIBAs MX
ycrexu B yueOe. DToT B OyJUIMHIa pacupoCTpaHeH
BO BCEX CTpaHax, MpUYEM JTUCKPHUMUHALUS IO TPH-
3HAKy CEKCYaJIbHOH OpHEHTAIMU WU TeHJIepHO HJIeH-
THYHOCTU HE MEHee HeJOIyCTHMa, YeM JUCKPHUMHHA-
LUsl 10 JPYTMM OCHOBAHUSM, TaKMM Kak paca, II0JI,
L[BET KOXHW, HHBAJMIHOCTb WK penurus. Bce yueHukn
AMEIOT MPaBO Ha KadecTBEHHOE oOpazoBaHme B 0e3-
ONACHOM U MOAJEPKUBAOLLEN Cpelie.

I'omo(oOHBIN OYITMHT MOKET MPUHUMATH DPa3-
JYHBIE (POPMBI, BKIIIOYAs H3IE€BATEIBCTBA, OCKOPOIIe-
HUS, 3alyTMBaHME, (PU3NYECKOE WM CEKCyalbHOE
Hacuiue, a Takke knoepOysumuar. MccnenoBanue, npo-
BEJICHHOE opraHu3aiueii Stonewall, mokasaio, 4to ro-
MO(]OOHBII OYJUTMHT SBJISIETCS CAMBIM PAaCIPOCTPaHEH-
HBIM BHAOM OymmHra B BenmnkoOputanuu. B npyrux
CTpaHaX, Takux Kak M3paunp u Kuraii, Taxoke HaOII0-
JIACTCS IUPOKOE PACIPOCTPAHEHHUE TOMO(POOHBIX BbI-
CKa3bIBaHMH 1 M3]€BATENLCTB B MIKOMax. HecmoTps Ha
TO, 9TO OOJBIIMHCTBO CIlydaeB TroModoOHOTO Oyi-
JIMHTa UCXOJAT OT yYCHUKOB, HHOTJa TAKOE TIOBEICHHE
TIPOSIBIISIFOT M YYUTEINS U JPYTOi TIEPCOHAI IIIKOJIbI, YTO
co3laeT MOMONHHUTENbHBIE Tpobmemer anst JIIBT-
YUCHHKOB.

T'omodobust 1 ToModoOHBII OyJUIMHT CEpbEe3HO
MelalT y4eOHOMY Tporeccy. B HeKOTOphIX cTpaHax,
Takux kak banrnmanem, Munus, Heman u HexkoTopbie
ctpans! Jlatunckoit Amepuku, JIIBT-yganumes oTka-
3BIBAIOT B JIOCTyNE K mikoje. [ TpaHCTeHIEpHBIX
YUCHHKOB TIOCEUICHHUE IIKOJIBI CTAHOBHUTCS IpoOsieMa-
THYHBIM HM3-33 TOTO, YTO IIKOJBHAS ()OPMa U yCIOBUS
HE MIPEAYyCMOTPEHBI LTS HUX.

HccnenoBanus O pa3iMgHBIM CTpaHaM HOKa3bl-
BAaIOT, 9YTO TOMO(OOHBIN OYJUTMHT IPUBOINT K CIEIYIO-
ILIUM TIOCTIECTBUSIM:

*  YueHHKH NPOIYCKAIOT 3aHSTHSL;

=  Onu OpoCaOT UIKOIY;

= JIx akajeMHuecKas YCIIEBaeMOCTh CHIDKa-
eTcs.

I'omModoOHOE U3/IEeBATENIBLCTBO, TAKOE KAK 3aITyTH-
BaHME U MyOJMYHOE BbICMEHBAaHHE, CTAHOBUTCS IPHU-
YMHON CUCTEMAaTHYECKHUX IPOITYyCKOB 3aHATHH. MHOT 1A
YUCHHUKU TIPUTBOPSIOTCS OOJIBHBIMH, YTOOBI CKPBITH
(axT TOTO0, 4TO y HUX YKpAJIH y4eOHBIC MAaTEPHAIIBL.

B CIIA xaxnpiit uerBeptoiid JIIBT-yuenuk npu-
3HAJICSI, YTO TPOIYCKaJl YPOKH M3-32 YyBCTBAa HeOE3-
OIIACHOCTH, @ CTOJIBKO JK€ YUEHHKOB ITPOITYCTHIIN XOTS
OBl OJIMH yueOHBIN JIeHb 3a nocneanuii mecs,. JITBT-
YUEHHKH IPOITyCKAIOT 3aHATHS B TPU pa3a dalie, 4emMm
CPEIHUH YYEHHK IIKOJIBL.

I'omMoQoOHBIE W3/IEBATENBCTBA NMPUBOIAT K Ya-
CTBIM TPOTyJIaM y TPAaHCTEHJEPHBIX YYEHHKOB, YTO
CHIYKAeT UX MOTHBAIIMIO YUUTHCS M YXY/ILIAET yCIeBa-
eMocTb. MHOTHe M3 HHMX IPOITYCKAIOT 3aHATHS U3-3a
OLIYIIEHHMS ySI3BUMOCTH, a KaX/IbIH IIECTON BBIHYK/IEH
OpOCHTH LIKOJY M3-3a )KECTOKHX M3/1€BaTEIbCTB.

[Mpormycku 3aHATHI HEraTHBHO BIMSIOT Ha ycIie-
BaeMOCTh M JIMIIAIOT YYEHUKOB BO3MOXKHOCTH IIOJIY-
YUTH 00pa3oBaHue. ITO NPUBOAUT K yXY/IIEHUIO TIep-
CIIEKTUB Ha Oymymiee TpyaoycTpoiictBo. Kpome Toro,
M3JIeBATEIhCTBA OKA3BIBAIOT HEraTUBHOE BO3JEHCTBHE
Ha TICHXUYECKOE 3/I0pPOBhE MOJIOABIX JIO/ICH, BBI3BIBAS
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JETIPECCHIO, TPEBOXKHOCTb, AIlaTHIO, COL[MATBHYIO U30-
JSIOUIO U APYTHUE TTPOOIEMBI.

HccnenoBanus TakKe MOKa3bIBAIOT, YTO MOJIOABIE
JIFOM, CTPAJAoLIUe OT U3/IeBaTeIbCTB, Yallle MOIBEp-
JKEHBI PUCKY 3JI0yTIOTPEOJICHUS aIKOT0JIEM U HAPKOTH-
KaMH, YTO BJIeUeT 3a cO00H yXyAIIeHHEe yCIIeBaeMOCTH
U Jpyrue HeraTuBHble mnocieacTBus. OHU Takxke
CKJIOHHBI K PUCKOBAaHHOMY CEKCyaJIbHOMY ITOBEICHUIO.

Xota mHpopManus o ToMoPoOHOM OyJuIHHTE B
y4eOHBIX 3aBEICHUSAX COOpaHa JHIIb U3 HECKOIBKHIX
CTpaH, 5TH AaHHbIC, IOCTYNMBINNE U3 PAa3HBIX YTOJIKOB
MHpa, BIIOJHE HArLSIIHO JEMOHCTPHPYIOT MAacIITaOBI
JTAHHOH TTPOOIIEeMEI.

B Bpasummun 6onee 40% romMmocekcyanbHBIX MyK-
YUH YTBEPKAAIOT, YTO CTAJIKHBAINCH C (U3MYECKUM
HacuimeM B mikosne; B HOxxHoit Adpuke ciaydan puzn-
4eCKOI arpeccuy B OCHOBHOM CO CTOPOHBI APYTHUX y4ue-
HHUKOB, HO TaK)Ke U CO CTOPOHBI IpenogaBaTenei u aj-
MUHHCTPALUH, TOBOJIBHO PACIIPOCTPAHEHbI; aHKETUPO-
BaHUE CTapILIEKIACCHUKOB U3 YaCTHOU CPEAHEH LIKOIbI
B MoxaHHecOypre BBISBIJIO IIMPOKOE PAcIpPOCTpaHE-
HHE BepOAIbHOTO HACWIINS, TAKOTO KaK OCKOPOJICHHS,
YHAYMKATEIbHBIE 3aMEYaHMs, YTPO3bl U COLUATIbHASL
m3oisinusl; B BenmkoOputanun HaOmomaeTcs romo-
(hoOHBIN OYIIIHHT, BKIIIOYAIOIINI OCKOPOJICHUS U JO-
MOTaTeNIbCTBA. Y UUTENs CPEIHUX LIKOJI 3asIBISAIOT, YTO
roMo(oOHBIN OYJUITMHT 3aHMMaeT BTOPOE MECTO HOcie
M3/IeBATENbCTB HaJl YYCHUKAMHU C JIMIIHUM BECOM IO
CTETIeHHU PaclpOCTPAHEHHOCTH.

B Benbruu onpoc necOUsHOK, reeB 1 OHMCceKCyalb-
HBIX MOJIOJIBIX JIFOAEH, MOCEUIaBIINX KOy B TeUEHUE
TpeX MpeIbIAYIINX JIET, BBIABHI, 4TO 48% U3 HUX CTal-
KHABAaJHCh C HACMEIIKaMH U OCKopOiIeHnsamu, 39% — ¢
ockopOeHusMH, 36% — C COIMANIFHON M30IIAIHECH, a
21% — c 3anyruBanueM. [loxoxxue pe3ympTaThl OBLTH
nosrydeHsl Bo @pannuu, Benrpun, Hunepnangax u Uc-
TIaHUH.

B CIIA Gonee 84% moyioapix rees, JICCOUSHOK,
OuceKcyanbHBIX M TPAHCTEHAEPHBIX YICHUKOB CTAJIKHU-
BaJIMCh C yTPO3aMU WK ockopbaeHusamu, 40% moasep-
ranuch pusmdeckoit arpeccuu, a 18% ObLTH M30UTHI B
mkone. bonee 90% TpaHCTeHIEPHBIX YUEHUKOB CO00-
manu 00 OCKOPOUTENbHBIX 3aMeUYaHusIX, 0ojee Mmojo-
BUHBI — O (DU3NUECKOM HACHIIMH, U JIBE TPETH OTMe-
YajaW, YTO YyBCTBOBAIM ceOs HE3aIIUIICHHBIMH B
mkose; B Kanage 6onee 50% rees, 1ecOUSHOK U OH-
CEKCYyalbHBIX YYEHHUKOB, a Takxke 75% TpaHCreHaep-
HBIX YYEHUKOB 3asBHJIH O CIIOBECHBIX OCKOPOJICHHSX;
10% perymnspHO ciblmani roMo(oOHbIe BBICKA3bIBA-
HUS OT YUUTEIIEH.

Omnpoc B Muauu u banrnagem nokasan, 9ro 50%
TOMOCEKCYaJIbHBIX MY>KYHMH CTAIKUBAJINCH C IPUTECHE-
HUSIMH CO CTOPOHBI YYEHHKOB WJIM NpeTofaBaTelieil B
LIKOJIE WM Kosutemke; B Smonuu no 83% rees u Ou-
CEKCYaIBbHBIX MY)XUHH MOJBEprajuch romododHoMy
OyJuTMHTY B mIKONBHOU cpene; B ['onkonre 42% rees,
JIeCOUSTHOK M TPAHCTEHJIEPHBIX YYEHUKOB COOOIIMIN O
BepOAJIBHBIX OCKOpPOJIEeHUsX B mmKoie, a 40% — o co-
[HaJIbHON M30JISIHH.

B BennkoOpuTanuu ceMb U3 JICSITH TeeB, 1ecOu-
SHOK M OMCEKCyalloB OTMETHIIM HETaTUBHOE BIIMSHUE
romodoOHOTO OyHHTa Ha y4eOy; IMOJIOBHHA U3 HUX
POy cKau 3aHATHsI, a 20% aenanu 3To peryisipHo, He
MeHee IIECTH pas.

B HekoTophIX ciaydasx roMo¢oOHBIH OyJTHHT

MIPUBOJNT K MOJHOMY yXOZy U3 mkousl. Hampumep, B
CIIIA u3-3a roMmo()OOHBIX U3EBATENHLCTB MKOIY Opo-
cunu 28% reeB u JecOusiHOK. MccienoBanue, npose-
nenHoe MunucrepcTBoM obpasoBanusi CesepHoid Vp-
JIaHAUHU, TT0Ka3aJo, 4yTo y 19% Mon01bIX T10AeH, CTOK-
HYBILIUXCS C U3/I€BAaTEILCTBAMHU U3-3a X CEKCYaJIbHOU
OpHUEHTAINH, OTMETKH OKa3aJIUCh XyXKe, YeM OHH OKU-
jganu, 1 10% U3 HUX NOKUHYNU HIKOJY paHblIe Bpe-
MeHH. JlanHBIe ompoca, mposeneHHoro B 2007 rogy B
pamkax mpoekta «llIxompHBIE npy36s» (School Mates
Project), moaTBepKAAIOT OTPHUIIATENEHOE BO3CHCTBIE
roModo0OHOTO OyIUITMHTa Ha Y4eOHBIN Tporecc B AB-
crpun, Uramnu, Ucnanuu, [Tomsme n BemukoOpura-
HUM, BBIPAKAIONIEECS B YaCTBIX MPOIYyCKaxX 3aHATHH,
MpOryJax U HEOXOoTe NMPOJOKaTh 00yueHHe B CTap-
mux knaccax. Ompoc, nposeneHHbIM Bo @paHuuu B
2006 roxy, mokasain, 4yTo 8% PEeCHOHAEHTOB OPOCHIIN
LIKOJTy U3-3a TOMO(GOOHBIX U3/IeBATEIIbCTB.

B AprentuHe TpaHCTeHJEpHBIE ydyallluecs oTMe-
YaloT, 4TO MPEKPaTWIH CBOE OOy4YEeHHE IO pa3HBIM
MIPUYMHAM: H3-32 TOMO(GOOHBIX H3JIEBATENBCTB CO CTO-
POHBI CBEPCTHHKOB WJIN M3-32 IIKOJBHBIX OTPaHHYE-
HUH, 3aMpelianiiuxX UM nocemars 3ausatus. B Unanu
n banrmazen 3HaYNTENTPHOE KOIMYECTBO TOMOCEKCY-
QIBHBIX MY)KYMH TaKkKe COOOMIAIOT O TOM, YTO IPEK-
JICBPEMEHHO TPepBalli CBOe 00y4eHHe n3-3a TOMO(o0-
HBIX U3/1eBATEIbCTB.

Omnpoc, nposenennslii B CIIIA, BBIIBHI TECHYIO
CBSI3b MEXy CYHIHIANbHBIMU HaMEPEeHHSIMH U TOMO-
(hOOHBIM OYJIJIMHIOM B ILIKOJIE, IPUYEM T€, KTO IOJIBEP-
rajucsi 0ojiee CHJIBHOMY H3/eBaTelIbCTBY, Yalle pac-
CMAaTpHUBaJI BO3MOKHOCThH caMoyOwmiicTBa [3].

Pa3nuyaHble HCCIIeI0BAHMUS YKa3bIBAIOT Ha TO, YTO
JFOJIY Yallle IPUHUMAIOT HETaTHBHOE OTHOILIEHHUE K I'0-
MOCEKCYaJICTaM, €CIH OHH SBJISIOTCS MY)KUMHAMH,
WCTIOBEIYIOT PEIUTHO3HBIC YOKICHNS, TPUHAUICKAT
K 3THUYECKMM MEHBIIMHCTBAM M MMEIOT MaJI0 3HAKO-
MBIX JeCOMSHOK WK TeeB. VccienoBanus Taxke oOHa-
pyxwin Gonee OnaromnpustHoe otHomenue K JITBT
CpeIy CTYJCHTOB, CIEIHATIM3HPYIOMUXCS B OONACTH
NICUXOJIOTHH, TI0 CPAaBHEHHIO CO CTYJEHTAaMH, HMEIO-
UIMMH OTPAHUYCHHBIN OIBIT B 3TOH 00JaCTH, a TAaKXKe
CpeIy CTYACHTOB HCKYCCTB M COLMAIbHBIX HAyK, IO
CPaBHEHUIO C TEMH, KTO H3y4YaeT €CTECTBCHHbIE HAYKH
n Omsnec. IlomuMo 3TOrO, HMCCIEOBaHUS TMOKa3aJIN
yJIydIlIeHHe OTHOILICHUH B 3aBUCHMOCTH OT BPEMEHH,
MIPOBEJCHHOT0 B Koyutemke. [locinenane uccnenoBanms
TaKKe MOATBEPIMIIH, YTO OTHOLIEHHE K T'esM ropaszio
0oJice HEraTMBHOE, YeM K JICCOMSTHKaM [7].

MHOXecTBO HccieaoBaHuil Takke (GpoKycuposa-
JIICh Ha B3aUMOCBA3U Mexy cratycoM JII'BT u BbIcO-
KHUM YPOBHEM HETaTHBHBIX TICHXOJIOTHYECKHX U aKaje-
MHUYECKUX pe3ynbTaToB. CormacHO MaHHBIM OIpoca
CTapIIeKIaCCHUKOB B Maccadycerce, IPOBEICHHOTO B
2003 ronmy, yuammecs, onpeaenstonue ceds Kak Tew,
JeCOUSTHKY M OMCEKCYallbl, IOYTH B IISITh Pas yaile, 4eM
HX TeTepoCceKCyalbHbIe CBEPCTHUKH, COOOIIANN O TOM,
YTO HE MOCEIAl0T KOy U3-32 YyBCTBa HEOE30MacHo-
CTH.

MuHucTepCTBO 00pa3oBaHUsl TaKKe BBISBUIIO,
uto 72% B3pocnsix JII'BT, koTopsle cTalkuBanuch ¢
H3/1€BaTEIbCTBAMU U3-3a CBOEH CEKCYaIbHOM OpUEHTA-
LMY B IETCTBE, BEPOSATHEE BCETO, MPUTBOPSINCH OOJIB-
HBIMH WJIM TIPOTYJIMBAIM 3aHATHSA, YTOOBI M30€XaTh
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JKECTOKMX OOpaieHuit B mKkoJie. /[pyrue uccienona-
HUs okasand, 9to 40% JII'BT-yuamuxcs umenu mpo-
onemsl ¢ mporyinamu, a 80% monoxexu JITBT ucnbr-
TBHIBAJIH ""CHUXEHHE yCIeBaeMOCTH".

OOuIMpHbIe UCCICIOBAHUS POAEMOHCTPUPOBAIU
CBSI3b MEXKIY YBCJIMYCHUEM JCTIPECCHU U CaMOYOMii-
ctBoM cpenu monoaexu JII'BT. B To Bpems kak cpen-
HUHN HallMOHANBbHBIA YPOBEHb JIEMIPECCUU OCTAETCS Ha
yposHe okoio 4%, y mononexu JITBT nenpeccust 6o-
nmee pacmpoctpaneHa. HccnemoBanme J['Oremmn u
Xepmbeprepa (1993) mokazano, uro Momonexs JILBT
coobmiana o0 Ype3BEIYAHO BBHICOKHMX YPOBHSX JeIpec-
cunt: 41% My>xauH 1 28% KESHIIH OTMETHIIH, YTO OHU
Ype3BBYAHO WIIM OYCHb OOECTOKOCHBI NENpecCHew.
Takum o6paszom, mononexs JII'BT Gonee monsepxkena
PHUCKY BO3HHKHOBCHHS MPOOJEM C MICUXHYCCKUM 3]10-
poBbeMm [1].

XoTs U3/IeBaTeIbCTBA U (PU3MUCCKHE MPECIICI0BA-
HUS SIBIITIOTCS TIPOOJIEMOM JJIi MOJIOZCKHU B IIEJIOM,
oHH ocoOeHHO BaxxHbl ans monoxaexu JIIBT. Ilpo-
cteiMu cioBami, JITBT-monpocTku gamie coo0maT o
TOM, YTO ITOJIBEPTAIOTCA M3ICBATEIbCTBAM HIH (pH3H-
YEeCKOMY HACWIHIO, YeM WX TeTepOCEeKCyallbHBIC
CBEPCTHHKH, 1 MHOTHE M3 3TUX MPOSBICHUIN arpeccuu
HUMEIOT SIPKO BRIPAKEHHBIN aHTHTOMOCEKCYallbHBIN Xa-
pakrep.

Bce Gomnbliie rccnenoBaHuii MOATBEPKIAIOT TEO-
pUIO O TOM, YTO HETaTUBHBIM OMBIT, CBSA3AHHBIM CO
crurmaruzauueid JII'BT, MoxkeT npuBecTy K XpoHU4e-
CKOMY CTpecCy, KOTOPBIM yBETUYHBAECT IMOLIUOHAIb-
HOE HalpsDKeHHE Cpelyd TOJPOCTKOB W B3POCIBIX
JITBT. Otu uccrenoBaHus OOBIYHO ITOATBEPKAAIOT
CBSI3b MEXIY (paKTOpaMu cTpecca, CBI3aHHBIMU C TIPHU-
HaaiexHocThIo K JITBT, 1 minoXuM ncuxXu4eckum 310-
poBbeM. Hampumep, B AByX OOIIMPHBIX HCCIEIOBa-
HUSX ¢ yaacTreM 0oiee 500 MOJIOBIX IECONUSHOK, TeeB
n OucekcyanoB A'Omked U ero KoJUIerH OOHapy-
JKUJTA TECHYIO CBSI3b MEXy TTOKU3HEHHOW BUKTUMU3a-
LMEeH, IPSIMO CBSI3aHHOMN C CEKCyaJIbHOW OpHUEHTaluei
MEHBIIMHCTBA (HAMPUMEp, CIIOBECHBIMU OCKOPOJICHU-
SIMH, YIpO3aMH HAacHIHsl, (U3MICCKUM HACHIHEM U
CEKCYalbHBIM HACHJIHEM), W IpoOjeMaMu ICHXHYe-
CKOTO 37I0pOBbsl. B 3THX Hcce10BaHUAX MY>KUYUHBI CO-
o0Iranu o OoNbIIeH BUKTUMU3AINH, CBI3aHHOU C CeK-
CyaJIbHOM OpHeHTaluel, YeM JKEHIIUHBI [2].

F'omodoOHBIIT OyIDIMHT CTAaHOBUTCA MPEMST-
CTBHEM ISl OCYIIECTBICHHS BCeoOmero mpasa Ha 00-
pa3zoBaHue M IOCTHKEHUsl ofHOHN u3 Llenel pazpurtus
THICSTYETIETH — BceoOmmero obpaszoBanms. CBs3b
MEXTy TIPaBOM Ha TMOJy4YeHHE KaueCTBEHHOro 00pa3o-
BaHUs W TPaBOM Ha 0Oe30MacHyr M CBOOOJHYIO OT
HacwIns 00pa3oBaTeNIbHYIO CpeTy TaKXKe MOqUYepKruBa-
ercs B Jlakapckux paMmkax AecTBui. OTBETCTBEH-
HOCTH 3a o0eclieueHue mpaBa Ha 00pa30BaHHUE JICKUT
Ha cucteMe oOpa3oBaHusA. ['oMo¢poOHBIH OyNIHHT
HapyIIaeT BCe TPH acleKTa I0JX0Ja K 00pa30BaHUIo,
OCHOBAHHOTO Ha COOITIOZICHUY MIPAB YEIOBEKA: JOCTYII-
HOCTh O0Opa30BaHHA, €r0 KAa4eCTBO W yBAKUTCIHHEBIC
OTHOIIICHHS B 00pa30BaTeIbHON cpee.

CoOroieHue mpaB 4eIoBeKa CIIOCOOCTBYET COIH-
aJbHOMY U SMOLMOHAJILHOMY Pa3BUTHUIO JETeH, Ipu-
3HAeT WX 4YEJOBEYECKOE OCTOMHCTBO W OCHOBHBIC

npasa, 0€3 KOTOPBIX HEBO3MOXHO IOJIHOLIGHHOE pPac-
KPBITHE UX IOTEHIHAIA. DTO TAKKe IPEAToaraeT yBa-
JKEHUE K MHOT000pasuIo, YTO SBJISETCS KIIIOYOM K HC-
KopeHeHuro Hacwus. Takol moxxon co3naer Ge3omnac-
HYyI0 Cpely, B KOTOpOH yueOHBIH Mpouecc MPUHOCUT
TI0JIb3Y M PAJOCTh KaK yUUTENSAM, TaK U YHaIIIMCH.

[kona momkHa OBITH OE30MaCHBIM MECTOM IS
YYEHHUKOB, U TOMO(OOHBIH OyJUIMHI HOAPHIBAET OC-
HOBBI 3TOW 0€30IacHOCTH. DTO HE TOJBKO yTPOXKAaeT
TEM, KTO IToJBepraeTcs OyJUIMHTY, HO U BPEIHUT APYTHM
YYCHHKaM, a TaKXKe HEraTHBHO BJIMSCT Ha OOIIyIO
IIKOJIBHYIO aTMOC(epy. ITO MOXKET MPUBECTH K aKTaM
BaHJAJIM3Ma, YXyJIICHHUIO IIOBEICHHS YYAIUXCsl, KOH-
(¢MKTaM MEXIy TpyNIaMH CBEPCTHHKOB M IpoOIIe-
MaM B yueOe. OOBIYHO MOJIOJIBIE JIFO/IU, HE YyBCTBYIO-
mye cebsi B 0€3011acHOCTH B ILIKOJIE, CTAHOBSTCS 3a-
MKHYTBIMH. JTO TaK)k€ OTHOCHUTCS U K OTCYTCTBHIO
nobpoxkenaTenbHO armocgepsl B mikose. [loatomy
co3JjaHue OJIaronpUsATHON IIKOJIBHON Cpelibl U obecrie-
yeHue 0€30MaCHOCTH HIYT pyka 00 pyky [3].
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YCTAHOBKA JUISI TEHEPAIIIT I OUMCTKHU IMTAPOT'A30BOI CYMIIIII
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INSTALLATION FOR STEAM-GAS MIXTURE GENERATION AND CLEANING

AHoOTaNis

Sklyarenko E.,

Institute of Engineering Thermophysics NAS of Ukraine,
Researcher, Ph.D.

Vorobiov L.

Institute of Engineering Thermophysics NAS of Ukraine,
Leading Researcher, S.R., D.Sc.

B po6oTi po3risiHyTO MOXIIUBICTh TEHEpPAIii Tapora3oBoi CyMilIi 3a JomoMoror amapaty Berrtypi. Hase-
JieHa TIPUHIIMIIOBA CXeMa YCTaHOBKH 1 METOAMKA PO3PaxyHKy OCHOBHHX ii KOHCTPYKTHBHHX Hapametpis. [Topsn 3
TeHEepaIli€lo Mapora3oBoi CyMillli, B JaHI yCTaHOBII BiIOyBaeThCA i cemapariis BiJ pinkoi ¢asu, a Takok OYrCTKa
BiJl IWITy, TBEPIOTO BYTJICHIO Ta 1HIIUX TBEPIUX YACTHHOK.

Abstract

The paper considers the possibility of generating a steam-gas mixture using a Venturi device. The schematic
diagram of the installation and the method of calculating its main structural parameters are presented. Along with
the formation of a vapor-gas mixture, this installation also separates it from the liquid phase, as well as cleans it

from dust, solid carbon and other solid particles.

KurouoBi ciioBa: mapora3oa cymir, amapat BeHTypi, cemaparop.
Keywords: vapor-gas mixture, Venturi apparatus, separator.

Beryn. Benmuka KUTBKiCTh XiMIKO-T€XHOJOTIYHUX
MPOIIECIB TTOB’sI3aHi 3 HEOOXiTHICTIO OYHCTKH Ta30BHX
MOTOKIB BiJl MMJTY 1 iHITUX TBEPAUX APIOHOIUCTIEPCHUX
YAaCTHHOK, SIKI BUKUAAIOThCs B armocdepy. st wmiel
/Il 3aCTOCOBYIOTH amaparu pi3HOi KOHCTPYKLUIi, sIKi
BUKOPHCTOBYIOTh OCHOBHI NPUHIMIKN OCaKSHHS YU
3aTpUMaHHsI 3aBUCIIO] a3y — CHiTi Bary 1 audysii.

Jnst migBuineHHs e(QeKTUBHOCTI NpoLecy OYH-
IIEHHS T'a30BOTO IOTOKY HIMPOKOTO TOIIUPEHHS Ha-
Oynu amapaTH i3 BUKOPUCTAHHAM IHEPIIHHUX CHII, IO
TIPOSIBIISTFOTHCS TIPH 3MiHI HATIPSMKY PYXY 1 IIBUAKOCTI
MOTOKY, @ TAKOXX CHJI €JIEKTPUYHOTO IPHUTATAHHS, Me-
TOJIIB KOATYJIAII1, 3MOYYBaHHS 1 1H.

B 3a5exHOCTI Bifg NpUPOIH CHII, IO BUKOPHCTO-
BYIOTBCSI JIJISl OYMCTKH I'a30BOTO MOTOKY, I amapatu
PO3IIISIOTh Ha YOTHPH OCHOBHHMX TPYIH: ITHJIOBIIOB-
JIFOI0Yi KaMepH 1 IUKIIOHH, eIeKTPHYHi PiIbTpH, MOpH-
cTi QiIBTPH Ta amapaTu MOKPOi OYUCTKH.

Moxpa OYHCTKa € OZHAM 3 HalOULIBII MPOCTHUX i
e(eKTHBHHUX CIOCOOIB OUYMCTKH IPOMHUCIIOBHX Ta3iB, a
3aCTOCOBaHI anapary IpH BUCOKIH epeKTUBHOCTI yJIo-
BJICHHS 3aBHCJIHMX 9acTUHOK (10 0,1 MKM) € OimbIr Jie-
IIEBUMH, y TTOPIBHSHHI 3 aniapataMH CyXoi OUYHCTKH.

[epeBaroto anapartiB MOKpOi OYHCTKH r'a3iB € i Te,
10 X MOXJIMBO 3aCTOCOBYBAaTH JJISl TIOTOKIB 3 BHCO-
KOIO TEMIIEpaTypolo, BOJIOTICTIO, IMiJBHIIEHOI0 BHOY-
XOHE0Ee3MeKo0 Ta IHIIMMHU IIKIJUIMBUMH KOMIIOHEH-
TaMH.

OcHoBHUIT MaTepiaJ.

[Inpokoro momwmpeHHs Uil OUX IUed HaOymu
TypOyneHTHi amapartu. [TpuHnum aii nux anaparis 6a-
3y€eThCsl Ha iHTeHCHdiKaii Mo gpiOHEHHs PiJIMHU ra30-
BUM TYpOYJICHTHUM TIOTOKOM, IO PYXAEThCS 3 IIBHI-
kictio 60 — 150 M/c.

Cepen TypOyJICHTHHX arapaTiB MOKpPOI OYHCTKU
ra3oBHX IOTOKIB HaWOUIBIIOTO MOIIMPEHHS HAOyIH
ckpyOepu BeHTypi, B CHITy IPOCTOTH iX KOHCTPYKIIIi 1
BHCOKOTO CTYIEHS OYHCTKH ra3y. [lopsn 3 mmm, ckpy-
O0epam BeHTypi mpuTamaHHI 3HAYHUH TigpaBIidHUI
OITip 1 BHHIC MUTKUX Kparmeib piakoi ¢asu. ToMmy mis
YJIOBJIEHHS IIUX Kpameib 3a anaparoM BeHTypi BcTaHo-
BIIOIOTH KpaIIeyJIOBIIIOBAYI.

Amnapat¥ MOKpOi OYMCTKH 4acTO BUKOPHUCTOBY-
I0Tb, JUISl OJTHOYACHOTO OXOJIO/XKSHHS Y1 3BOJIOKEHHS
ra3iB, sIK TEIUIOOOMIHHUKH 3MINIyBaHHS, A€ TapsSauit
ra30BHH MOTIK 6€3MocepeIHFO KOHTAKTYE 3 OXOIOIKY-
104010 piguHoto. [Ipn pomy, pinka daza Moxe 3HaX0-
JUTUCh Y BHUIJISIII CTPYMHUHH, IUTIBKH. Kpareib 4
apH.

MeTor 1aHOi pOGOTH € BUCBITICHHS METOJHUKH
PO3paxyHKy YCTaHOBKH ISl TeHepallii i OYMCTKHU Mapo-
ra3oBoi cyminn. [IpuHIMIIOBa cXeMa Takoi yCTaHOBKH
MIPUBE/ICHA HAa PUCYHKY 1.
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Puc. 1. Ilpunyunosa cxema ycmanosku 07 2eHepayii i OYUCMKYU NAPO2aA3060i Cymili
1-nanvuuk; 2 — kamepa 3eopanua,; 3 — anapam Benmypi; 4 - kpanneynosniosauy

Buxiaui nani 1ns pospaxynky. [IpogykTuBHICTE
YCTAHOBKM g =1KI/XB BUIapOBYBaHOI BOJIM, BUXiJHA
TemriepaTypa napora3ooi cymimi t =250°C. [Tanuso —
npupoaHuit Ta3 cknany (B %):

CH4—-93.0; CoHg— 1,2; CsHg— 0,7; C4H1o— 0,4;
CsHi2—-0,2; CO2-0,2; No—3,3; H,O - 1,0.
Hwxday pobody TeruoTy 3ropsiHHS Ta3y BH3Ha-
gumo 3a Gopmyoro [I.I. Menneneesa [1]:
QP,=358,2CHs+ 637,5 CoHe +912,5CsHg+
1186,5CsH10+ 1460,8CsHiz; klx/am®
QP,=358,2:93,0+ 637,5-1,2+912,5- 0,7+ 1186,5-0,4+
1460,8-0,2 =35483 k/Ix/am®

Butparu Temots Ha BUnapoByBaHHsI | KT BOIU

01= (QeuntCp £)=2501 +1,91-250) = 2978,5 kJx/kr

JI€:Qeun — TEIUIOTA BUNIAPOBYBaHHS BoAu mpu 0°C,
KJK/KT; Quun=2501xIx/kr [2];

Cp— CepeHs TEIUIOEMHICTD BOJIU Ta MapH IPH I10-
CTIHHOMY THCKY, KJ[x/kr, c;= 1,91k x/kr-°C B niama-
30Hi Temnepatypu 0...250 °C [2];

t — Temmeparypa mapora3ooi cymimii, °C

Toxi BUTpaTH NMPHUPORHOTO Tra3y Ha BHUIIAPOBY-
BaHHA | KT BOJM 32 OAMHHMIIIO Yacy CKIATYTh:

g9 29785-1
Qr 35485

TeoperndHO HEOOXiAHA KITBKICTH CyXOTO TIOBITPSA
JUISL CTIJTIOBAHHS IIPUPOJHOTO Tasy, 3TiHO (HopMyIn
[3], Oynme cranOBHTH:

L0:0,0476(2 CH4+3,5C2H6+5C3H3+6,5C4H10+8C5H12)
M /um®
Lo=0,0476(2-93,0+3,5-1,2+5-0,7+6,5-0,4+8-0,2) =
9,42 um®/uM®

ITo I-d — giarpami [3] 3HaX0IMMO BOJIOTOBMICT at-
Mocheproro noBiTps (mpu te=17°C i ¢ = 70%) ds= 9,0
/KT CyXOTO TOBITpSL.

TeopeTuuHO HEOOXiAHA AJSI 3TOPSHHS TPUPOJ-
HOT'O Ta3y KUIbKICTh aTMOC(EpHOro MOBITps Oyze cra-
HOBUTH:

L's = (1+ 0,0016 d,)Lo = (1+ 0,0016:9,0)-9,42 = 9,55
M /um®

KinpKicTh IPOAYKTIB 3TOPSHHS Ta3y MPH Koedii-

€HTi Ha[IUIIKY noBitps o = 1,0 cranoBuUTH [3]:

B= =0,08411° | k2 - x6 = 51um’ | 200

Veo, =0,04(CO, +CH, +2C,H, +3C;H, +4C,H,;, +5C,H,,) =
0,01(0,2+930+2-12+3-0,7+4-0,4+5-0,2) =1,003uam? / un®
Vi, o =0,01(2CH, +3C,H, +4C,H, +5C,Hy, + 6C;H,, + H,0+0,16dt,) =

0,01(2-930+3-1,2+4-0,7+5-0,4+6-0,2+1,0+0,16-9-9,42) = 2111am*/ uri®
Vy, =0,0IN, +0,79L, =0,01-3,3+0,79-9,42 = 7,475am° [ un®

3aranbHa KUIBKICTh TIPOAYKTIB 3TOPSIHHS CKIIaje:
Vo=1,003 + 2,111 + 7,475 = 10,589 um%/am®

BuznaunMo mapameTpu MpoayKTiB 3TOPSIHHS TPH
o' =1,15:

CO, = 1,003 am%/aMm;

H,0=2,111+0,0016-9,0(a!'-
1)9,42=2,111+0,0016-9,0(1,15-1)9,42 =2,131 um*/um®

N2 =7,475 +0,79(a’ -1)Lo= 7,475 + 0,79(1,15 — 1)
9,42 =8,591 am*/aM®

0; =0,21(a' — 1)L, = 0,21(1,15 - 1) 9,42 = 0,297
MM

Vo =1,003 +2,131 + 8,591 + 0,297 = 12,0 um*/um®

Bu3HagaeMo BOJIOTOBMICT IIPOTYKTiB 3TOPSTHHS:

804-V,
" 1977V, +125-V, +1429-V,
_ 804.2,131
1977-1,003+1,25-8,591+1,429-0,2
KinpkicTh TPOAYKTIB 3TOpSHHS IS BHUIIAPOBY-
BaHHA | KT BOIM CKIazIe:
V' =12:0,084 =1,008 am®/kr-xB
BumapoByBaHHS BOIM 3IiHCHIOETHCS B amapari

BenTtypi (puc.2). MeToanka po3paxyHKy HOTO TeOMeT-
PUYHHX ITapaMeTpiB mpuBeaeHa B [4].

=130r/kreyx.ra3y
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Puc. 2. 'eomempuuni napamempu anapamy Benmypi

Hiamerp xoHpy3opy di mpuitMaeMo BiAIIOBiIHO
JiaMeTpy HiOXOASAIIOrO Ia30X0ay, BUXOIIYH 3 IIBHA-
KOCTi Ta30BOT0 MOTOKY 5 M/c. di= 0,065m.

Hiametp ropnoBuHU d2 po3paxoBYeThCA TO GoOp-
MyJIi :

d; =V, /(-0

Uy —INBUAKICTh a3y B TOPJIOBHMHI, MPHIAMAEMO
V=60 M/c
me: Vr- BUTpaTH razy npy poOOdnX ImapaMeTpax B
ropJoBHHi, M°/c;
V=V, ‘(250+ 273
293

Toni, d2 = [0,03/(3,14/4-60]%° = 0,025 m.

Kyt xon(y30py @impuitmaemo 15°. Toxi noBxuHYy
KoH(]y30py 11 3HAX0MUMO TI0 hopmyi [4]:

l1=(d1-d2)/(2tge1) = (0,065 — 0,025)/(2tg15°) =

0,040/(2:0,26795) = 0,075 m

JloBXuHa TOpJIOBHHM Oy/Ae CTaHOBHTH |»
=(0,15+0,2)d,. ITpuitmaemo 0,20.

I, = 0,005 m. Kyt po3kpurtst qudysopy ¢z = 3°.

Hiametrp audysopy mnpuiiMaemo piBaum dz =d;
=0,065m

Toni moxuHa TUQPY30py CKIAge:

) =0,017-1,785=0,03»°/ ¢

3 = d; - d, =8,2(0,065-0,025) = 0328 u
29,
TigpaBnivnuii omip 3HaX0IUTHCs 33 opmyJoro [4]:
m- 02
AP, =(A+¢& i) P br
r 2

Ipu nentpanbHii mogayi Boau A = 0,12;

M — nuromi BuTpatu Bomu M>/MS, m = 0,00056
M3/

Vr — MIBUKICTH T'a3y B TOPJIOBHUHI, M/C;

& — xoedimieHT ONOpPY KU MPUIMAETHCS IO Tpa-

Pp, Pr TYCTHHA, BiJNOBIIHO, PIMHHM 1 Ta3y; pp =
1000 kr/um®, pr = 1,32 xr/am®.
AP, = (0,12 + 0,65 0,001~1000) 1,32-60°

1,32 2

TakuM YMHOM, B JaHOMY arnapati BeHTypi npu 10-
MIOMO31 POJIYKTiB 3rOPsIHHS IPUPOJHOTO Tazy, B KiJIb-
xocti 0,03 M%/c, BunaposyeThest 1Kr/XB. BOjHM, 3 yTBO-
pennsM napu o6'emom 2,45 m¥/kr (0,04m%/c) i Temme-
patyporo 250°C. Pa3oM KilbKiCTh TApOTa30BOi CyMmili
oyne cranosutu G = 0,07 mM%/c.

=145571a

CyMill 3 MBHIKICTIO Vsy= 25 M/C HAAXOOUTH B
KpamieynonoBad giamerpoMm D. Ilpu mpomy miamerp
BXiZHOTO maTpyOKa Oy/ae CTAHOBHUTH:

4 - [4G _[4007 e
Aoy or \25-314

[pu npuitHATIH MBUAKOCTI cymimti vk = 5 M/c, B
KaIJIeyJIOBIIIOBAYi, HOTO AiaMeTp OyAe CTAaHOBUTH:

p= [4Q _ [4007 415,
Uy * 7T 5.3,14

[puiimaemo D = 0,140 m. Toxi BucoTa Oyne cra-
voutd H = 1,5D = 1,5-0,14 = 0,210 ™M, a miameTp BH-
xigHoro matpyOka Oyme cranoButd dpux=1,3-dpx =
1,3:0,06 = 0,078 m

lNopaBnivHwMit omip KparuieyIoBIOBaYa po3paxo-
BYETECS IO POPMYITI

Ap —§’Dr 02 _181,32-5
2

Vg — MIBUIKICTB Ta3y B KPaIUICYJIOBIIOBAYi AiaMe-
tpoM D = 0,14 M, vk = 5 M/c;

& — xoe(ilieHT ONOpPY VI JaHOTO THITYy IpHiiMa-
emo 18 [4];

Pr - TyCTUHA rasy; pr = 1,32 kr/um®,

BucnoBok. OX0JI0/)KEeHHSI | 0YNCTKA Ta30BHX MO-
TOKIB B amaparax MOKpPOTO THIy Ma€ Ty OCOOJIMBICTS,
110, TIO-TIepIIe, MPOCTOTa KOHCTPYKLIT 1 MOXJIMBICTb
MIHIMQJIBHOIO KUIBKICTIO PiAMHA 0OpOOUTH 3HAYHY Ki-
JabKicTh Ta3y. [lo — mpyre, mporecu 0XoJIo/pKeHHs (3
YTHIII3AI[€I0 TeIUIOTH), a0copOmii MK THBUX KOMIIO-
HEHTIB 1 yJIOBIICHHS Ty BiIOYBa€ThCS KOMILICKCHO.
ToOTo, Wi amapaTw OArOTh MOXKJIHMBICTH OJHOYACHOL
OYHUCTKH Ta3iB BiJl PiIKKX, TBEPAUX 1 ra30moTiOHuX 10-
MIIIOK.

Hagenena MeToanka 103BOJISIE PO3paxyBaTH yCTa-
HOBKY JUIsl TeHepallii mapora3oBoi cyMmiuii 3 BH3Haue-
HHMHU MapaMeTpaMu 110 MPOJAyKTUBHOCTI, TEMIIEepaTypi
1 HEOOXIZIHOMY CTYIEHIO OYUCTKH Ta30BOT0 MOTOKY.

=5947]a
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AHoTanisa

[NoxazaHo, 110 HagAMipHE OCYITYBaHHS OOJIT MIPUBOAUTE 0 TOTO, IIO OOJOTA 3 MOTJIHMHAYIB 1 aKyMYJIATOPIB
BYTJIEKHCIIOTO Ta3y MepeTBOPIOIOTHCS Ha JpKepeso oro rerepyBaHHs. llle Oinpmmoi mkonn 3aBaaroTh Topd’ sHi
noxexi. [IpoananizoBaHo cy4acHi METOIM raciHHA TOp(’THIX MOXKEX i METOAH IOTIEPEIHKSHHS iX TMONIMPECHHS.
HaBeneHi pe3ynbpTaTé po3po0OK eepif HOBMX BOTHETacsS4YHMX 3acO0iB, IPU3HAUCHUX IS MOTEPEHKSHHS TOIIH-
PCHHS MOXKeX HAa TOPPOBHUIIAX. 3aCO0H SBISAIOTH COO00 BUCOKOTIOPHUCTI HOCIT 3 pO3MipaMK YacTHHOK Bif 1 10 5
MM, BHYTPIIIHI CTIHKH KaIliJIApiB Y SKUX iIMMOOLTi30BaHI BOTHETacs 400 ciutio. [Ipr BHHUKHEHHI TOXKexki 3acio,
3a paXyHOK ITiIBUIIEHHSI TEMIIEPaTypH, BiJUIa€ BOTHEracs4i KOMIOHEHTH IIISXOM JecopOLil abo nuIsiXoM po3-
KJ1aay Hocist. 3aco0u eKoJIOriuHO Oe3neyuHi Ta HeIopori 1 HecKIIaiHl y BUTOTOBIIeHH]. BorHeracsdi coii (aMoHi#
¢docdar i iH.) hakTHIHO ABISAIOTH COOOI0 MIHEpaIbHI JOOPHBA, CIIYYeHHI BEPMIKYJIIIT IIMPOKO BUKOPHUCTOBYETHCS
JUTSL CTPYKTYPYBaHHS IPYHTIB, a IepeBUHA — B3arai MPUPOTHUNA MaTepiall.

Abstract

The analysis of situation with bogs shown, that excessive drainage of bogs leads to that bogs from absorbers
and accumulators of carbon dioxide grow into the source of his generating. Yet greater harm is inflicted by peat
fires. The modern methods of extinguishing of peat fires and methods of warning of their distribution are analyzed.
Results over of developments of series of the new fire extinguishing facilities intended for warning of distribution
of fires on peatbogs are brought. Facilities show a soba high-porous carriers with the sizes of particles a from 1 to
5 mm, midwalls of capillaries in what immobilized by fire extinguishing salt. In case of occurring of fire means,
due to the increase of temperature, give fire extinguishing components by a desorption or by the way of curriculum
of transmitter. Facilities are environmentally sound and inexpensive and simple in making. Fire extinguishing salt
(an ammonium is a phosphate and other) actually show a soba mineral fertilizers, swollen vermiculites is widely
used for structuring of soils, and wood - natural material in general.



The scientific heritage No 136 (2024)

37

KuiouoBi cjioBa: TopdoBuiie, moxexa, BOrHeTacsdi 3aco0u, iMMoO1Tizatisl, CrydeHrui BEpMIKyYJIT, THpca

JIEPEBUHHM, BOTHETACSYHIA aePO30JIb.

Keywords: peatbog, fire, fire extinguishers, immobilization, swollen vermiculites, sawdusts of wood, fire

extinguishing aerosol.

Beryn. TopdoBuia — ouH i3 BaKJIMBIIINX ejle-
MEHTIB 30epeXeHHs Ha 3eMJIi KIIIMaTHYHOI piBHOBAry.
[1ix yac pocTy poCIMHY MOTIMHAIOTH TOJIOBHUH MTapHU-
KOBHi1 ra3 — nBookuc Byrielio (CO»), mepeTBoproodn
fioro Ha opraHiuHi croiyku. B 3Buuaitaux ymoBax, npu
3TOpaHHi I[UX CIOIYK, a00 TIpH aepoOHOMY OKHCIICHHI,
BYTJICKHCIIHI T'a3 MOBEPTA€ThCS B aTMocdepy. B 6oo-
Tax )K€ CKIIaJaf0ThCsl yMOBH HECTadl KHCHIO, IIPU SIKHX
aepoOHE OKHCIICHHs 3aMiHIOETHCSI aHACPOOHHUM PO3K-
JagoM. A Takuid PO3KIJIaj BYTJIIEKHUCIIOrO Ta3y He yTBO-
proe. B pe3ynbTati Bosiori 00510Ta 3HHXKYIOTh KUIBKICTh
B aTMocdepi 1IbOro NMapHUKOBOI'O a3y, HAKONUIYIOUH
KapOOH y BUIJIAAl croyarky Topdy, a TOTIM —
KaM’sIHOTO BYTiUIs. [HIIAa KapTHHA CKIaNaeThcs NPU
MPUPOAHOMY ab0 IITydHOMY ocymieHHi Ooumit. Ocy-
mIeHi Top¢OBHINA 34aTHI IO 3arOpaHHSA i O TIOIIH-
peHHs okek. B Takomy Bumazaky Topdosuia i3 mor-
JMHAa4Ya BYTJIEKHUCIOTH IEPETBOPIOIOTHCS HA MOTY)KHE
JoKepeno oro BukupiB. [Toxexi Ha TopdoBUmax Ma-
IOTh CIIIJIBHI PHCH 3 TIOXKEKaMH TOPIOYNX PiTUH HA TI0-
BepxHi BOMOWM. I Ti 1 iHIII MPUBOSTH 10 BEIUYC3HUX
BUKU/IIB BYTJIEKUCIIOTO Ta3y i 10 3HAYHOT'O MOTiPIICHHS
€KOJIOTIYHOTO CTaHy Ha BesuKi Bincrani. KpiM Toro, B
000X BHIIaJKax TOPiHHS MPOJOBXKYETHCS Ha Jy)Ke 3Ha-
9HUN vac. PO3IUTI Ha MOBEPXHI MOPS UM OKEaHy ro-
pIOYi pIAMHU TaNal0Th THKHIMH, a TO W MICSIISIMA.
Topd’ SHUKH X TOPATH I TOBIIE, IHOII POKAMH.

ITpu poMy, TaciHHS HOXKEX Ha TOPPOBHUIIAX — 3a-
BIAHHA IIIe CKJIaTHIIIe, HK raciHHA piguH. 3acobu, gKi
JUIOTH 32 (Pi3UKO-XIMIYHIM MeXaHi3MOM i30Jrmii (miHa
i T. iH.) TyT HenpuaatHi. [TopucTuii Topd mMae gocrart-
HbO TIOBITPS B CBOTI CTPYKTYPI 1 130J1s111is1 BiJl 30BHillI-
HBOTO CEepe/IOBHINA TYT He jJornoMoxxe. HaneceHHst Ha
MOBEPXHIO BOTHETAacsS40ro IMOPOILIKY MPH PO3BHHEHIH
MOXKEXKI HE Ma€ CEHCy, TaK sSIK FOPIHHS B-OCHOBHOMY
MPOXOJMTh MiJl TOBEPXHEBUM LIAPOM, a MOPOLIOK ITiJ
MOBEPXHIO JOCTYIy HE Ma€. 3aCTOCYBaHHs BOTHEracs-
YOTO0 MOPOIIKY B KOCTi MPODITaKTHIHOTO 3ac00y ede-
KTY TeX HE Ja€, TaK K Oyab-IKNH 3 TAKUX MOPOIIKIB B
OCHOBI Ma€ BOJIOPO3YHHHY CLJIb i IIEPIIHIA jKe AOII BH-
MHue iforo. [TonnB Bogoro BUMarae aysxe BeIMKHX ii Ki-
JBKOCTEH: BOJIa IPOCTO CTiKa€ B OKPEMI ipH 1 3aIHIIae
ocepenxn ropiHHA. [Toxkexy 3aBKan JeleBIne Iore-
PEIUTH, HIX [TOTIM 11 racUTH. Y BUIAIKY K TOP(OBHIIL,
3Ba)KAIOYHM HA T€, L0 BOTOHb IIBHJKO XOBAETHCS IIiJ|
MOBEPXHIO 1 CTa€ BAXKKOAOCTYITHUM, 3aXO0JH 3 MOTIepe-
JOKEHHS PO3BHUTKY MOKEXXI MAOTh OCOONMBE 3HAYCHHSI.

IocTanoBKa npodJseMu. 3aBIaHHA JaHOT pOOOTH
MOJIATAJI0 Y CTBOPEHHI JUT NPOQIIaKTUKHU MTOITUPEHHS
NoXexi Ha TopoBHIax 3acoly, sikuii OyB Ou epexTH-
BHHM, HEUIKI/UIMBUM JUIS OTOYYIOYOTO CepeNoBHIIa 1
TEXHOJIOTIYHAM Y BHTOTOBIICHHI. 3pO3yMiJIO, IO TO-
HMIMPEHHS TOPiHHS TOp(Y B-OCHOBHOMY BiZ0yBa€ThCS
i/ TOBEpXHEI0. AJle IOYNHAETHCS BOHO, SIK TPaBUIIO,
came 3 IOBepXHi. BUHUKHEHHS OTyM S TYT PiAKO Bin-
OyBaeTbCs 32 MEXaHI3MOM CaMOHarpiBaHHS, B IlepeBa-
Hi# O1TBIIIOCTI BUMAIKIiB OCHOBHUM (Pi3UKO-XIMIYHUM

MeXaHi3MOM HOro BUHHUKHEHHs Ha TOP(QOBHIIAX € Me-
xaHi3M npumycoBuii. [Toxxexi Ha Topd’SHUKaX BUHHU-
KalOTh BHACJIZOK HEOOEPEKHOTO MOBOJDKEHHS 3 BOT-
HEM JIOAWHH, a00, pifie, BHACIIIOK HATPiBY MyXkKe Cy-
XX  JUTBHUOBb  C(OKYCOBAaHMMH  COHSYHUMH
npomeHsiMu. OTXxe, I MONEPEIDKEHHS MOUIMPEHHS
BOTHIO HOT0 HEOOXiTHO MPHUIYIINTH Bigpa3y IMiCis BU-
HUKHEHHS, TOOTO Ha TMOBEPXHi, HE JOMYCKAIOYH TOIIH-
peHHS rOpiHHS BrIIMO TOphoBHUILa.

PeanizoBanuii 1151 CTBOPEHHS TAKOTO 3acO0Y Tij-
X1 TmoJisiraB B ajanTarii s JOCSTHEHHs JaHOi METH
3ac00iB, pO3pPOOJICHHUX paHillle JJIs TaCiHHS MMOKEX ro-
PIOYHX PiJMH Ha OBEPXHi Bomoimu [1].

AHAJI3 OCTaHHIX JocCjiIxeHb Ta myOsikamiii.
Topdosumie, Topd’THUK — 1€ TiNTHKA 3€MHOI ITOBEP-
XHI, JUIA SIKOI XapaKTEepHI HaJUTUIIKOBE 3BOJIOXKCHHS,
ToKJa i Top(dy i pOCIMHHMI MOKPOB, yTBOPEHHUI BO-
noro¢oOHIME pociHaMu. Ko Taki pocTuHE BigMHU-
paroTh, BOHH HE MiJJIAI0TECS TIOBHOMY po3mazy. Yact-
KOBHH ke po3kiaz yrBoproe Topd [2]. Topd’ sHUKH 110~
IIMpEHi 0 BChOMY CBITY, BKJIIOYAOYHM 3aIojsip’e,
paiioHu BiYHOT MEP3JIOTH, BUCOKOTIPHI TEPUTOPIi, TPO-
nivHi Jicu Ta mpubepexHi paiionu. HaitOinbiii nok-
naju Topdy posramosani B Pocii, Ingonesii, Criomyue-
Hux IlTarax ta Kanani [2]. I, xoua BoHU 3aiiMaioTh
JIMIIE TPH BIACOTKH CYIIi, TYT 30epiraerbes xo 30 mpo-
LIEHTIB 3amaciB ByrJemro. Lle BaBivi Oinblne HiX B ITi-
caXx. 3a JedKUMH TinpaxyHkamud 3a 20 pokiB
Top®’ THUKH 3aXUCTIIH aTMocepy Bix 130 MinmbiioHIB
TOH BYTJIEKUCIIOTO Ta3y. IIpuONMM3HO CTUIBKY XK BUKH-
JArOTh Ha oporax 20 MiTbIHOHIB MaIIHH.

[Tpu ocymieHHi piBeHb BOJY B TOP(POBUIIAX 3HHU-
KyeTbesl. 1le BUKIMKAaE KOHTAKT OPraHiuHOi YaCTHHHU
Topdy 3 KUCHEM 1 aepoOHEe OKHMCIIeHHS, sIKe BifOyBa-
erbesi y S0 pasiB mIBULIE, HIXK aHAGPOOHUI PO3KIIa.
Ocymieni top¢ouma 3i cxopui] CO; mepeTBopro-
I0TBCSl Ha JKEPEJIO HOro MacitabHUX BUKHIIB.

e ripme Te, mo ocymeHi Top¢’ THAKA CXUIbHI
JI0 TOPiHHS, SIKE CYNPOBOJUKYETHCS TOIIMPEHHIM I
OUTBIIOT KITPKOCTI KapOOH MIOKCHIY 1 BHKHIAMH iH-
OIMX [IKIJJTABUX PEYOBHH (METaHy, paJioHy, i T. IL.).
Oco0mBo HeOe3MeYHNM € KaHIeporeHHnH nuM. Kinb-
KIiCTh TUMY, IO TYT BHIUIAETHCS, B COTHI i TUCSUI pa3iB
NEPEeBHUIIlYE AHAIOTIUYHHMIA TOKa3HWK Bij JicOBOI MO-
xexi Takol x ruromti. [Ipu 1ibomy, Ha BiMiHY Bif jtico-
BO1, MOXexi TOP(HOBHUII MOTYKHUX KOHBEKIIHHUX MO-
TOKIB Bropy He CTBOPIOIOTH. Lle mpU3BOAMTH 110 HAKO-
MUYEHHS] JMMY Y NPU3EeMHUX LIapax IOBITPs, 3
YTBOPEHHSIM CMOTY. B KoHIIeHTpaii, Hebe3neuHiit ais
3JI0POB’SI, UM BiJl BETMKHUX TOP('STHUX TTOXKEX MOIIH-
PIOETBCS Ha BiAICTaHb IO COTCHb KiJIOMeTpiB. Takwii
UM BKpail HeOe3NeuHui, 0COOINBO IS JIIOACH 13 3a-
XBOPIOBAaHHSIMH CEPIIEBO-CYIMHHOI CHCTEMH abo opra-
HiB AuxaHHs. B 30Hax TOopd’sHUX MOKex crocrepira-
€THCS TIOMITHE 301TBIIEHHS] CMEPTHOCTI TAKUX XBOPHX.
Buxun x CO2 Bix ApeHaxy Ta Bix TOpiHHS TOpQ sTHU-
KiB mocsraroTh 10 BiACOTKIB 3arajibHOi CyMU BUKH/IIB
i€l pEeYOBMHM BiJ CHANIOBaHHA Ha(TH, BYriuIsI Ta
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raszy. Topd'sHi TOXexi — 11e 0COOTUBUN BHU TIOKEK.
BoHu sBns10TH CO0010 TII00aTBHY 3arpo3y, IO Ma€ Ba-
TOMi €KOHOMIYHi 1 ekojoriuni Hacuigku [3]. [Ipu mux
MOXeXKax rOpUThH map Topdy 3HaYHOT TOBIMHY 1 HA Be-
JIMKKX IUT0INax. Po3roparoThes Ta MOMIMPIOIOTHCS TaKi
MOXKEXKI y’kKe MOBUIBHO, MO JCKUIbKA METPIB Ha J00Y.
AJie IPOIOBKYIOTHCS TYXKE JOBTO — MICAISIMH, a 1HOJI
pokamu. BinkpuTuii BOTrOHb TYT CIIOCTEpIra€ThCs
piako, gacrimie ¥ine TIHiHHA 3 BUAUICHHSM BEIUKOI Ki-
mpKoCTi auMy. TIHiHHA 1HOAI TPOIOBXKYETHCS HABITH
3uMor0. [losicHEeHHS KpHeThCA y TOMY, IO JpKepelna
0e3mocepeTHFOTO TIIHHS MPUKPUTI Bil OXOJOIHKEHHS
JIOCTaTHBO IMUTHPHUMH IapaMu Topdy Ta Topd’sHOTO
nonesiy.

Haii6inpin MaciTaOHi Topd’ stHI TTokexi Oyiu 3a-
¢ixcosani B 1997 poui B Innonesii. B i poku B atMo-
cepy morparmmno 0,81- 2,57 - 10° T Byrmemo [4].
KiyOu numy Topd’SHUKIB, 1110 TOPLIN Y TPOIIKax JBa-
JUSTh POKIB TOMY, BHKIHUKAJIW TAHIKY Cepell Hace-
nenHs Mamnaiisii, [anonesii Ta Ciaramypy. Ilix gac ce-
30HY JIOIIiB, IO HACTYIHB MICSIli TIOTOMY, BOTOHb Oi-
JBIIOI0 YacTWHOIO OyB 3arameHuil. TuM He MeHIe,
MOXEeXa IMOTPOXY MPOJOBKYETHCS 1 3apas. 3a miapaxy-
HKaM{ TIpUBAaT-JI0LEeHTa MIOHXEHCHKOTO YHIBEpCH-
teTy, nokropa @mopiana 3irepra (Florian Ziegert) By-
TJICKHCIINH a3, 10 YTBOPHUBCS BiJ moxex 1997-98 po-
KiB, ckiaaas 10 40 % Big 3arajgpbHOrO Horo 00’eMy Ha
3emuti. Topd’ssHUKM TOpLIK 1 TOPSATH HE JIMIIE Y TPOTIi-
yupx jaicax IliBneHno-CxigHol Asii. [ToniOHi moxexi
BigmiuaroThest 1 B Pocii, 1 B [liBaenHiit Amepurii, xoua i
3 MeHI cepio3HnMHU Haciigkamu. [Toxkexi 1997-98
pokiB B [HmOHE31i Oyni HAUOIIBIIIMU 32 BCIO i1CTOPItO
moncTBa. He BUKIIIOYEHO, OMHAK, IO B HaHOMMXKUi
POKH 11eii pekop Oyne mToOuTo.

3 Top(’THIMHU TOXKEKaMU TIOB’si3aHa BEJIHKA Ki-
JBKICTh yrepemkeHb Ta MiiB. bararo xTo BipuTh, 0
TOpd’STHUKH, MO-TIepIle, “CrajaxyoTh cami o cedey,
i, MO-Apyre, 10 TaKi MOXKEeXi MPaKTHYHO HEMOXIIHBO
3aracuTH, aJpke BOHU YXOISTh BIVIMO Topdy Ha Iyxke
BEJIMKI TJIHOWHY 1 OXOIUTIOOTH Ay Ke BesuKi mromnti. Ha
CHOTOJHINIHIN IEHb JOBEAEHO, 10 CaMOCTalaXxyBaHHs
TOphOBHII BiIOYBAETHCS TyKe pifKo. Xiba 1m0 B Mics-
X CKJIalyBaHHS BEJUKHUX KUTBKOCTEH JOOYTOTO i BU-
cymeHoro Topdy, Ta i To pu 30iry MeBHUX 00CTaBUH.
B—ocHOBHOMY 11i ITOXeXi NOYNHAIOTHCS HE JI€Ch B TIIH-
OWHax, a Ha ITOBEPXHI, TPUIOMY ITOYHHAIOTHCS MIPUMY-
COBO, 3 miamany. TidbKH MOTIM BOTOHB i/ie B TIHOMHY 1
TaM TIOIIUPIOETHCSA. A OT TaCHTH IIi MOXKEXI IIHCHO
Ba)Ko. ['acsTh iX IyKe JTOBroO, BiJ KITBKOX IHIB JI0 Ki-
JBKOX MicsuiB. | OB s3aHO 1€ i3 3aTy4eHHSIM BEJIHKOT
KUTBKOCTI TI0KEKHHMX MAIIHMH 1 JIFOJCH Ta 3 BUTPATOIO
BEJIMKUX KOWITIB. ['0JIOBHA CKIIQ/IHICTh MOJIATAE y 3HA-
XOJDKEHHI OCHOBHHUX MOKJIAJIB TOPQYy MOPUCTUM IIa-
poM mix 3emitero. [ nbuHa 3aranHs He Iy’Ke BeliKa,
1,5-2 MeTpwu, aje JTKBigamis MOKEXi TYT BUMArae CIe-
mudivnoro migxony. IIpu 3acrocyBaHHI BOJIM 3aracUTH
TOpd’sHY MOXKEXY MOXHA JIMIIE PETEILHUM IepeMi-
IIyBaHHIM 3 HEIO0 MacH Tiitodoro Topdy. 1106 niksi-
JyBaTH TIiHHS Tpeba 3aJUTH BOJOIO BeCh TOP( SIHHUK.
Iro X0n01HY BOMy, IPUIOMY Y BEIHUYE3HIN KiIBKOCTI,
Tpeba JOCTaBUTH il 3eMJIro. J[ist Toro, o6 moracutu
1 xybometp Topdy, 10 TIi€, B cEpeIHLOMY TOTPiOHO

HE MeHIIle TOHU Bogu. Jlo TOro X, TyT HEOOXiTHO BH-
KOPHUCTOBYBATH CIIelialibHe 00IaTHaHHS.

lacsaTh Taki moxexi qBoma mMeromamu. [leprimii
3aCTOCOBYIOTb, SIKIIO JUISIHKA 3arOpaHHs HEBEJIHKa. Y
LIOMY BHIAJIKy pOOJISITH OTBOPU Ha BCIO INIMOWHY TO-
pody, To0TO 10 MiHEpaIbHOI OCHOBHU. B 11i 0TBOpH BBO-
JISITH CTICIiaJIbHI CTBOJIH 1 JIWIIIC B TaKi CTBOJIM ITO/IAI0Th
Boxy. Jlpyruii, TOIOBHUH, cr1oci0 raciHHs TOpQ’ STHUX
MTOKEXX TIOJIATa€ B OOKOIMYBaHHI TEPUTOPii KaHABAMHU.
Bonn matots 6yTH mmpusoro 0,7-1,0 M i rimbuHO0 10
MiHepaabHOI OCHOBH. [IpaKTHKYIOTH 1 IIEpEeKOIyBaHHS
Maagoro Topy Ta 3aJMBaHHS HOTO BEIUKOIO Kilb-
KicTio Boan. 1o MOXJIHMBOCTI, y IbOMY BHIAIKy IO
BOJIM JIOZAI0Th 3MOuyBadyi. Harnitanus Boau B crienia-
JIbHI CTBOJIM 3AIMCHIOIOTH mij THCKOM 3-4 atMm. Bu-
TpaTa BOJH 31 3MOYYBAIFHOIO PEUYOBHHOIO ocsirae 35-
42 n/xs. JlikBiganito Topd’ SHUX MOKEK yCKIIaJHIOIOTh
BaXXKOJIOCSKHICTh PalOHIB TaciHHS Ta BiJNANICHICTh 1X
BiJl JDKEpeJ BOAOIIOCTaYaHHSI.

KapnunamsHO BHPIIIUTH npobiemy 3
TOpQ’THIMHU TOXEKaMH MOXKHA JIHIIE IMTOTIePEIKCH-
HAM iX TOMHpeHHs. B pamMkax KIiMaTHYHOI KOH(pepe-
Hiii B BoHHI poBiAHI y 1iif Tamy3i BYCHI IpEACTaBIIIN
JOKJIa I, MATOTOBICHUHN 3a MiATpuMKoIo Pagn Minict-
piB  IliBmivemx  kpaiH. Jlokimag  Ha3WBaeThCA
«Topd’ ssHUKM: OM’IKLIIEHHSI HACITIIKIB 3MIHH KJIiMaTy
i 30epexeHHst 6iopizHOMaHITT» [S5]. OCHOBHI pekoMe-
HAAIil 3 TOMEPEKCHHS MOXKEX TOP( SHUKIB 3BO-
JThCS 10 HACTYITHHX MOMECHTIB: po0OTa 3 HaceJcH-
HSIM, 3aBOJJHEHHS TOP(]’ STHUKIB 1 0018 JHaHHS [TPOTUIIO-
KSKHUX po3puBiB. Ilepmmii 3 HHX Mae€ YHUCTO
(dopmanbHe 3HaYeHHSA. Ha chOoromHIMHIN IeHP OTHIM
3 HaWOLIBII Ni€BUX 3aco0iB 3amobiraHHA TOPQ’ THUM
MOKEeXKaM € 0OMEXCHHS PO3IOBCIOKCHHS BOTHIO BU-
KONIAHUMH POBaMH 1 MIUPOKUMH KaHaBaMu. KomaroTh
X 10 MiHEpaJIbHOTO IPYHTY a00 10 IpyHTOBUX Bo. Llle
OJTHa MOXJIMBICTh YOE3NEUUTHCS BiJl TaKOT TOXKEXI —
3aBOJIHEHHs ocymeHnx Topd’sHukiB. /s momepe-
JDKEHHSI 3arOpaHHsI CTBOPIOIOTH KOMIUIEKCH 3 MEpexi
KaHaJIiB, CIIOPS/PKEHUX CIIEIiaIbHUMH 3aCyBKaMU JIJIst
3aTpUMaHHs BOJIH, 10 3a0e3medye 0OBOAHEHHS Top('-
sHuX mokiagiB. 11[o6 cTBOopuTH HEOOXimHHUIT 0OCST
BOJIM B KaHAJAX, BOIY HEOOXiIHO IepeKayaTh 3 TOBKO-
JWITHIX BOAOMM. SIKIIo Takmx Hemae, Tpeba MpoKiIa-
JaTH TUMYacOBUH TpyOONpoBia, mo0 mepeMinryBaTu
BOJY 3 BENIMKUX BijctaHei. Boau Tpeba 6arato. O6u-
IBa METOIM BHMAraroTh BiJIOBiAHOI TEXHIKH 1 BEIH-
kux rpomeil. OTke, Ha CHOTOHI € JyXKe aKTyaTbHOIO
po3poOka HOBHX, OiNbIn ehEeKTUBHUX 1 JIEMIEBUX CIIO-
co0iB nonepeKEeHHs HOMUPEHHS TOP(’ SIHUX TTOXKEXK.

HochaimkenHst 3 po3podku 3acobiB momepe-
JKeHHsI MOIIMPEHHs MoKe:K Ha TopdoBumax. 38a-
JKar04W Ha Te, 0 TOpiHHA Topdy, SK MPaBUIIO, TIOUH-
Ha€ThCS 3 MOBEPXHI, 3aBJaHHS 3BOJIMIIOCS 10 PO3POOKH
3aco0y, 37aTHOTO IPHIYIIUTH TOJIyM sl BiApasy Micis
HOro BUHMKHEHHS caMe Ha TIOBEpXHi, HE JIOMyCKaroun
MOUIMPEHHs TOpiHHA Brim6O Topdosumia. Halbinbm
MIPUIATHAM JUIsl IOCSTHEHHS 1i€l MeTn OyJI0 BH3HAHO
3aci0, po3pobieHuii paHilie JUIs raciHHsI IT0KEX FOPIo-
YHUX PigUH HA TOBepxHi Bomoimu [1]. To6To BUKOpHC-
TaHHS BUCOKOIIOPHUCTUX HOCIIB 3 IMMOO1LTI30BaHIMH B
X MMopax BOTHETACSYUMH COJISIMH. 3aCO0U ISt TACIHHS
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TTO’KEX TOPIOYWX PIIUH, SKi PO3JHTI HA TIOBEPXHI BO-
JIOVMH, TIOBHHHI OYJIM MaTH NEBHY TUIaByYicTh. B na-
HOMY  BHIAJKy Take 3aBJaHHs He crosuio. OTxe, B
MOPH HOCISI MOXKHA OYyJI0 BBOJUTH MakCUMallbHY KiJIb-
KICTh COJII.

Sk i paninre [1], B sKOCTi HOCIIB BUKOPHUCTOBYBA-
JIMCSl CITy4EHUI BEPMIKYJIT Ta THpca JEPEBUHHU, a B
SKOCTi IMMOO1Ti3aTiB (BOrHEracsiyMx coJiei) — aMOoHiMH-
Ta nuamoHiiidocdat. YV BiamoBizHOCTI 3 po3pobIeHOIO
panime TexHonorielo [1], HacHMYeHIH PO3YMH BOTHE-
racsraoi CoJti B TIOPH CITy9eHOT0 BEPMIKYJITY 3araHsABCS
i1 aTMOC(EPHUM THCKOM IIICIIs BUBUTFHEHHS IIAX TIOP
Bix moBitps [6, 7].

VY BUNaAKy THPCH JIEPEBUHH €JIACTUYHI CTIHKHU Ka-
MUIPIB MIPU 3alOBHEHHI X PO3YMHOM BOTHEracsuoi
COJIi JI03BOJISIIOTh NPOCTO JIEKUIbKa Pa3iB CTUCHYTH Ta
BIAIyCTUTH 3pa3KH JCPEBUHH Y 1IbOMY pO3uuHi. B na-
0OpaTOpHUX yMOBax Lie POOMIIOCS MPOCTO PyKamu y
TYMOBHX pykaBuipix [8, 9]. Jns HamiBIPOMHUCIOBOTO
BUPOOHMIITBA OYJIO 3aIIPOIIOHOBAHO BUKOPHUCTAHHSI JIe-
prkaka 3 MeTajeBoro citkoro [10].

KpiM BHroTOBJIEHHS 3ac00iB 3 HOCISIMH, B IIOpH
AKUX OyII0 iIMMOO1TI30BaHO BOTHETacsdi Colli, po3poo-
JSIFOTHCSI TAKOXK 3aCOOM IO THILy T'€HEepaTopiB BOTHE-
racsqoro aepo30i0. BucokomnopucTa THpca epeBUHI
MPOCOYYETHCS OKUCHUKOM — Kallito HiTpaToMm [11, 12].
B takux 3aco0ax mpwu migBUIEHHI TEMIIEPaTypH 3aIry-
CKAa€ThCS PEaKilis OKWCHEHHS-BITHOBIICHHS, /1€ OKHC-
HUKOM BHCTYTIa€ KaJilo HITPaT, a BITHOBHUKOM - BJa-
CHe JlepeBMHA. B pe3ynbrari peakuii yTBOPIOETHCS
XMapa (aep0o30Jib) Ta30MONIOHUX OKCHIIB a30Ty 1 IyKe
JpIOHMX BOTHEracs4MX 4YacTHHOK Kajlilo KapOoHary,
SIKi MAIOTh CBIXKY ITOBEPXHIO 1 aKTUBHO 3HEIIKO/KYIOTh
AKTHBHI YaCTWHKH TOPiHHA 3a (Pi3MKO-XIMIYHUM MeXa-
HI3MOM iHTi0yBaHHSI.

I'ycTrHA AepeBUHM TS BCIX TIOPIJ i VTS BCIX YMOB
3pOCTaHHS JIepeB NMPAKTUYHO OJTHAKOBA i ckiagae 1,54
r/em®. Otxe, koxken 1 cM® peabHOI TMPCH MICTHTBH
0,25-0,35 r matepiany 3 ryctusoo 1,54 r/cm®, pemra —
MOBITPSI, TYCTHHOIO SIKOTO B JaHOMY BHIIQJKy MOXXHA
3HEXTyBaTH. TakMM YHHOM, peajbHa T'yCTHHA THPCH
cocHu abo Bijbxu popiBHioe 1,54%(0,25-0,35) = 0,38-
0,54 r/cm®, mo K03BONsE CyXiil IepeBUHI 3aIUIIATHCS
Ha MOBEPXHI HaBiTh ITPU 00BOIHEHH] TOPOBHILA.

EnemeHTHUit ckiia BCiX NOPiJ AepeBUHU NPUOIIH-
3HO OJHAKOBHA. 3 €JEMEHTIB, 3MaTHUX A0 TOPIHHIA,
BOHHU MicTTh 50% KapOoHy i 6% rizporeHy, 3 OKwHc-
HIOBa4iB - 44% okcureHy. Mo)kHa BBaXKaTH, IO TiMo-
TEeTHYHA XiMi4HA ()OpMyJIa B TAKOMY BHIIQJIKy Ma€ BH-
T C84H1205.

3a cTexiOMeTpUIHUM PiBHSIHHSIM XIMi9HOT peaKiii

CgsH1205+ 69,2 KNO3z = 84 CO; + 60 H20 + 34,6

N2+ 34,6 K,O
2008 69,2x101=6989

st okucienns 2008 T aepeBrHN HEOOXigHO 6989
T Kajiro HiTpaTy, abo Ha 1 T mepeBUHH — 3,5 T Kalito
HiTpary. BBecTH B opH JiepeBHHH TaKy KUIbKICTb COJIi
HEMO>XXJIHMBO. TOMy 4acTHHa THPCH JIEPEBUHU HE BCTY-
TIa€ B PEaKLilo, JIMIIAETHCS HE TIPOCOYEHOI0. AJie Hajl-
JIMIIKOBA THpCa AEPEBUHHM HE 3a0pyJHIOE JOBKLULIA,
TaK SIK IEPEBHHA - a0COJIIOTHO YUCTHUH B €KOJIOTTYHOMY
BiJTHOIIICHHI MaTepial.

BucymyBanHs HOCIiB 3 iMMOOiTi30BaHUMHU CO-
JSIMH B yCIX TPHOX BHITaIKaX TPYAHOIIIB HE cKIajae. B
71a00paTOPHMX YMOBAX M€ pOOUTHCA Yy CYIIMIIBHIN mmadi.
3pa3Ke Ha OCHOBI CITy9€HOTO BEPMIKYIITy BHCYIIYBaJIH
nipu Temrieparypi 90-100 °C, a 3pa3ku Ha OCHOBI THPCH
JepeBuHH - ipu Temrepatypi 40-50 °C. B naniBnpomu-
CJIOBHX YMOBAX 1€ MOXKHa ITPOBOJMTH y MOTOL Harpi-
Toro noBiTps. Ha BinMiHy BiJ 3BMYaiiHUX OpiOHUX BO-
THEracsiuMx MOPOILKIB, JOCTaTHbO TIPyOi YaCTHHKH
IMMOO1TI30BaHUX HOCIIB JIETKO BIAAINAIOTHECS IOTIM BiJl
MOBITpsl BinbTpaMH 200 LUKIOHAMHU Oyb-KOI KOHC-
TPYKIIi.

[Tpn HaHECeHH] HAa MOBEPXHIO TOP(HOBHINA BOTHE-
racHi 3aco0H Ha OCHOBI BHCOKOTIOPUCTHX HOCIIB 31aTHI
3-4 poku numaTHcs Ha Il MOBEpXHI 0e3 MOMITHHX
3MiH. 3 OTJIAY Ha 3HAYHUH ITOBEPXHEBHI HATST BOJH,
MIPOHUKHYTH BCEPEIUHY BY3bKHX KalilIApiB 1 BUMHUTH
3BIITM BOTHETracHI KOMIIOHEHTH Bonxa He Moxe. Ciiin
3ayBa)KUTH, 1110 BC1 KOMIIOHCHTH TaKUX 3aCO0IB €KOJIO-
riudo 6e3neuHi. CriyuyeHni BEpMIKYJIIT IIHPOKO BUKO-
PHUCTOBY€ETBCS JUIS CTPYKTYPYBaHHS IPYHTIB, IepEeBHHA
- IpUpOJHUI Marepial, a amoHiiipocdar Ta AuamMoHiii-
¢docdar 3arampHONPUIHATI MiHEpaNdbHI JOOpHUBA.
OTxe, 3HaXOIMYNCh HA TOBEpXHI TopdoBHIIa Wi 3a-
COOM He 3aIIKOIATh (IIopi uu (ayHi i He 3aBaKaTUMYTh
30MpaHHIO ATIN YU BUKOPUCTAHHIO 0OJOTa B IHIINH
crocio.

«[IparroBaTi» BOHM HOYMHAIOTH IIPH TiJBHUIIECHHI
TeMIlepaTypH, 30KpemMa IpH MOsiBi B 1X 30HI MOJIyM s
IIpocodena BOrHEracsuor0 Culio, a00 OKUCHUKOM, TH-
pca iepeBHHH, OIMHUBLINCH B 30H1 TOPiHHS, HE TOPUTb,
TaK SIK TOPIHHIO MEPEeIKoKae cuib 3 11 1Hri0yH4oro
BJIACTHBICTIO. AJle MOBEPXHEBI LIApH JEPEBUHH IIBHU-
JIKO TPOJII3yIOTHCS JI0 ra3iB, BUBLIBHIOIOYH BCE HOBI 1
HOBI TOpIii BOTHETacs4nx cojel, abo OKHUCIIOIYUCH
HITPaTOM KaJif0 O XMapH TaKuX cojel. I3 3acobamu
Ha OCHOBI CITy4CHOTO BEPMIKYJITY CHTYyaIlisl CKIala-
Himra. J{7s1 Toro, mo0 BorHeracsva Cijib moTparnmia 0e3-
TOCepeIHbO y 30HY TOPIiHHS, BOHA ITOBHHHA BHHTH 3
Iop HEroproyoro Hocis HazoBHi. Ilixg miero Temmepa-
TYPH HOKEXI1 MOBUHHI BiI0OYBaTHCs CIIOYATKy JecopO-
st cofi, a moTiM 1 11 posknan. Ilporecu aecopOii
(BTpaTH MacH) NpH Pi3HUX TEMIEepaTypax BUBYAIUCS y
My enpHIN miYIi 3 peryIs0BaHo0 TeMIepaTypoto. [To-
MepeHbO BH3HAYajacs BTpaTa MacH 3pa3KiB BHXij-
HOT'O CITy4EHOT'O BEPMIKYJIITY.

OTpuMaHi pe3ysbTaTi HaBeJeHO B TabIuIsX 1 - 3.
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Tabmmms 1
BrpaTa macu 3pa3ka cnyuyenoro BepmikyJity mapku FINE ZU npu narpiBansi
Ne 3/m Temneparypa, °C Butpumka, XB. Maca 3paska, r . B(;)paTa Mgzgemm’ %
1 200 10 7,546 0,315 | 41 44
2 200 10 8,251 0,379 | 4,6 ’
3 400 10 7,546 0,384 | 51 59
4 400 10 8,251 0,437 | 53 ’
5 600 10 7,546 0,422 | 56 58
6 600 10 8,251 0,486 | 59 ’
7 800 10 7,546 0,467 | 6,2 6.3
8 800 10 8,251 0,545 | 64 '
Tabnuus 2
Brparta macu 3pa3ka cnydeHoro BepMikyJity mapku FINE UE npu narpisansi 1o 800 °C
o Brpara macu
Ne 3/m Temneparypa, °C Butpumxa, xB. Maca 3paska, r . % Cepemin, %
1 800 40 11,685 0,260 | 2,2 25
2 800 40 7,245 0,210 | 2,8 '
Ta6muus 3
Brparta macu 3pa3ka cny4eHoro BepMikyJity npu HarpisanHi a0 800 °C ta sutpumku 20 xB.
. . A Brpara macu
Ne Mapxka BepMi- | BorseracHa cuib Ta CTyIiHb il Maca 3pa- % Bi Y
3/m KYJITY iMMoOiTi3aii, r/t 3Ka, T r % 0 BUL BHXIZHOL KL
JIBKOCTI coui
1 FINE UE amoHi¢ocoar, 0,38 7,225 1,734 | 24 87
2 FINE UE amoHitdocdar, 0,38 6,870 1,838 | 27 97
3 FINE ZU amoHitidocdar, 0,78 3,785 1,06 | 28 64
4 FINE ZU amoHitidocdar, 0,78 3,930 094 | 24 55
5 FINE ZU niamowiiidocdar, 0,78 5,130 1,70 | 33 76
6 FINE ZU niamoHiiidocdar, 0,78 5,075 0,47 | 29 21

3BHUAIHO CIIyYeHUH BEPMIKYIIIT OTPUMYIOTH TIPO-
KaJIIOBaHHAM MPUPOJHOI CHPOBHHHU IPH TeMIeparypi
6ins 1000 °C, Tomy npu Temnepatypax 1o 800 °C teo-
PETHUYHO 3 HHOTO HiYOr0 HE ITOBUHHO BHIUIATHCS. AJe
mig gac 30epiraHHs i TPAHCIOPTYBaHHS IMOPUCTHI Ma-
Tepian BOupae (amcopOye) AESKYy KUTbKICTH BOJIOTH 1
mity. Tomy, sIK BUIUTUBAE 3 JIaHUX, HaBeIEHUX B Ta0-
auisx 1 ta 2, «XosocTi» npoOH Mpu NpOrpiBaHHI 10
800 °C 3a 10 xBuiMH BTpavaroTh Bix 2,5 mo 6,3% macu
(B 3a1€KHOCTI BiJy MapkH i maprii). IMMmoGinizoBaHi 3pa-
3KM TIPH THX K€ yMOBax BTpadaioTh 26-31 % macu
(Tabmums 3). 3arampHa KiTBKICTh acCOPOOBaHUX COTCH
B JOCIIDKEHUX 3pa3kax ckianana 0,38 v/t (TobTo Oims
20 %) nnst amoHiidochaTHUX cosied Ha BEPMIKYJIITI
mapku FINE UE i 0,78 r/r (to6to 01t 44%) mmst amo-
HilipochaTHUX Ta TamMoHilipochaTHUX coelt Ha Bep-
Mikytiti Mmapku FINE ZU. Le o3Hadae, o BEpMiKyIIiT
mapku FINE UE e npu 20-XBUIMHHOMY Harpisi 10
800 °C maiixe MOBHICTIO Biijae ancopOoBaHi coi. 3
KariapiB BepMikyitity Mmapku FINE ZU npu mux ymo-
Bax Ha30BHI BuxomuTh 50-60% BOTHEracsiyux COJIEH.
Jis necopOrtii BorHeracsaux Coje 3 KaliIsapiB BepMi-
KyJITY 11i€l Mapku noTpiOHi Oinbii TemieparypH i Oi-
JbIIa BATPUMKA IIPH [IUX TEeMIIEpaTypax.

[Tpn npoBeieHHI NEPBUHHUX BUIIPOOYBaHb B Me-
TaJIeBy €MHICTb 3 AiameTpoM 300 MM i BUcoTOI0 6OpTH-
kiB 40 MM mapom toBumHOK0 30-40 MM momimanucs

BHCYIICHI 3pa3ku Top(y 3 Pi3HUX POJOBHII i 3MIHHOTO
CTyIEeHI0 TOoapiOHEeHOCTI SIK BimMidaiocsl BHIIE, Cy-
YJacHa HayKa BBaXKae caMocHaaxyBaHHS TOp(y B IJIH-
OWHI HOr0 MaJOBIpOTiTHUM. Y TepeBaXkHIl OLTBIIOCTI
BHITQ/IKIB 3aTOpaHHs BiIOyBaeThCS HA MOBEPXHI, 1 BiJI-
OyBaETHCS 3a MPUMYCOBHUM MEXaHI3MOM BiJ[ 30BHIMIHIX
Jokepelt. ToMy Juist iMITyBaHHS IIEPBUHHOTO MTPUMYCO-
BOTO MiANaJIOBAHHS Ha MOBEPXHIO HAHOCHIIUCS JIEKi-
JIbKa KpareJb JAU3eJIbHOr0 NaIbHOTO, SKE 1 MiInaloBa-
nocs axenom.

BunpoOyBanucs 1Ba METOAMKH BUKOPUCTAHHS 3a-
coOiB.

B mepmomy 3 HUX, IEBHA KUTBKICTh 3aC00Y (3 po-
3paxyHKy B T Ha | ¢cM?) BUCHIIaIacsl Ha IOBEPXHIO Bijl-
pasy MicJisi HAHECEHHS MaJIbHOTO. | BXKe MOTIM 1poBo-
JIAIIOCS! TTiATIAITIOBaHHS.

B npyromy — nansHe mianaxroBanocs GpakeaoM Bi-
Jpa3y micis ioro HaHeceHHs. Koy ropiHHs MoMmmpro-
BaJiocs Ha TopQ; Ha TITBLHUITIO, 1110 TOpia, 3a TOTIOMO-
rOI0 KIBIIMKA 3 JIOBI'UM JEP)KaKoM BHCHIIANAcs IIeBHA
KUIBKICTB 32C00Yy.

B 000x Bumagkax (ikcyBayacs 3aJIeXKHICTh 4acy
TIPUIIMHEHHST TOPIHHA BiJ KUTBKOCTI 3aco0y, HaHece-
Horo Ha 1 cm? nosepxHi. [Ipukiaau TMIOBUX BUIIPOOY-
BaHb HaBEJIEHO B Ta0HUIIX 4 — 6.
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Tabmuus 4

Yac icHyBaHHS noJyM’si BUSHAYCHHMII 32 PI3HUMH MeTOIHKAMH, IJIOIHHA NOBepXxHi mapy Topdy 700 cm?,
TOBIIHMHA APy 4 cM, HOCIii — cryYeHHuli BepMIKYJIIiT MapKu A, mignanawsayd — 1 MJI Au3. NaJuBa

Ne Mero- . Cryniab iMmmoOiniza- KinbkicTh 3ac00y Yac icHyBaHHS
BorreracHa cinb W 2 )
3/ JIMKa 1ii coi, I/t 3arajbHa, T | r/CM MOJIyM s, XB.
1 2 4 5 6 7 8
2/1 1 aMoHil ochar 0,78 5 0,07 *
2/2 1 aMoHi# docdar 0,78 10 0,14 *
2/3 1 aMoHi# docdar 0,78 20 0,29 *
214 1 aMoHi# docdar 0,78 30 0,43 *
2/5 1 aMoHi# docdar 0,78 40 0,59 15
3/1 1 JIMaMoHii docdar 0,68 5 0,07 *
3/2 1 JIMaMoHii docdar 0,68 10 0,14 *
3/3 1 JIMaMoHii docdar 0,68 20 0,29 *
3/4 1 JIMaMoHi# pocdar 0,68 30 0,43 *
3/5 1 JMaMoHii docdar 0,68 40 0,59 12
4/1 2 aMoHi# docdar 0,78 5 0,07 *
4/2 2 aMoHi# docdar 0,78 10 0,14 *
4/3 2 aMoHi#H docdar 0,78 20 0,29 *
4/4 2 aMoHi#H docdar 0,78 30 0,43 12
4/5 2 aMoHiit pocdar 0,78 40 0,59 11
5/1 2 JraMoHii dhocdar 0,68 5 0,07 *
5/2 2 JIMaMoHi# dochar 0,68 10 0,14 *
5/3 2 JIMaMoHi# pocdar 0,68 20 0,29 15
5/4 2 JIMaMoHi# dochar 0,68 30 0,43 12
5/5 2 JIMaMoHi# dochar 0,68 40 0,59 11
[Mpumitka: * - BUTOpsi€ MOBHICTIO.
3 nanux Tabauui 4 BUIHO, 110 ONTHMAJIbHA BUTpaTa 3ac00y MOBUHHA CTAHOBHUTH:
Ha OCHOBI BEpMIKyJIiTy 3 iMM0Gii30BaHuM aMoHikpocdaTom 0,60 kr/m?;
Ha OCHOBI BEPMIKYIiTy 3 iMMOOiIi30BaHUM auaMoHiiipocdarom 0,40 kr/m?.
Tabmuug 5

Yac icHyBaHHS NOJyM’si BU3HAYEHHI] 32 Pi3HUMH MeTOAMKAMH, ILIOIIMHA I0BepXHi mapy Topdy 700 cm?,
TOBIIHHA APy 4 cM, HOCIl — THPca BiIbXH, miamaaBad — 1 MJI AN3. NAJIMBA, Yac 10 BBeIeHH 3aco0y — 1

IIpumiTtka: * - BUTOpsI€ IOBHICTIO.

XB.
Ne Mero- . Cryniaps iMmmoOumizarii Kimpxicts saco0y Hac icuy-
o Ka Borneracha cinb coi, T/r sarambHa, | oo BaHHA
T TOJIYM "4, XB.

1 2 4 5 6 7 8
6/1 1 amoHii gocdar 0,78 5 0,07 *
6/2 1 aMoHiit dpocdat 0,78 10 0,14 *
6/3 1 amoHi docdar 0,78 20 0,29 11
6/4 1 amoHii gocdar 0,78 30 0,43 9
6/5 1 amoHi docdar 0,78 40 0,59 8
7/1 1 JwaMoHiit hocar 0,68 5 0,07 *
7/2 1 JwaMoHiit hocar 0,68 10 0,14 *
7/3 1 JMaMoHi# docdar 0,68 20 0,29 9
7/4 1 JwaMoHiit hocar 0,68 30 0,43 7
715 1 JuaMoHii hocdar 0,68 40 0,59 6
8/1 2 amoHii docdar 0,78 5 0,07 *
8/2 2 aMoHiit pocdar 0,78 10 0,14 *
8/3 2 aMoHi# docdar 0,78 20 0,29 10
8/4 2 amoHii docdar 0,78 30 0,43 8
8/5 2 aMoHi# docdar 0,78 40 0,59 7
9/1 2 JwaMoHiit hocar 0,68 5 0,07 *
9/2 2 JIMaMoHi# hochar 0,68 10 0,14 *
9/3 2 JIMaMoHi# hochar 0,68 20 0,29 8
9/4 2 JuaMoHii hocdar 0,68 30 0,43 7
9/5 2 JuaMoHii hocdar 0,68 40 0,59 5

B



42

The scientific heritage No 136 (2024)

3 maHuX TaOJUIl 5 BHIHO, IO JJIS TaCIHHS MOXKEX1 3ac00aMU Ha OCHOBI THUPCH JIEPEBUHH 1 y BHITAJKY iMMO-
6ini3oBaHOrO amoHifdocdary 1 y Bunaaky iMmmoodinizoBanoro nuamoniiigocdary gocTaTHHO HaHECTH Ha HOBEp-

xH10 0,30-0,40 xr/m2.

Tabmuus 6

Yac icHyBaHHS IOJYM’s] BUSHAYEHU 32 METOAMKO 1, muiomuHa nosepxui mapy topdy 700 cm?,
TOBIIHHA APy 4 M, HOCIH — THPca BiIbXH, OKHCHUK — KaJiil HiTpaT 3i B7MicTOM 0,78 1/r , minmamoBay — 1
MJI IU3. NAJINBA

Ne 3/m MeTtoauka Rinbkicts, sacoby 3 Yac icHyBaHHS MOJIYM’s, XB.
3arajibHa, T r/cMm
10/1 1 5 0,07 *
10/2 1 10 0,14 8
10/3 1 20 0,29 6
10/4 1 30 0,43 4
10/5 1 40 0,59 2
11/1 1 5 0,07 11
11/2 1 10 0,14 8
11/3 1 20 0,29 4
11/4 1 30 0,43 6
11/5 1 40 0,59 2

[Ipumitka: * - BUTOpsi€ IOBHICTIO.

3 nanux Tabnuii 6 BUIHO, IO BXKE IIPH HAHECCHHI
na nosepxHio 0,2-0,3 kr/M? 3acoby Ha OCHOBI THpPCH Jie-
PEBUHHA 3 iIMMOO1TI30BaHUM Kalliii HITPaTOM BiH TeHe-
PY€ MOCTaTHIO AJSI MPUIYIICHHS IOIYM’sS KUIbKICTh
BOTHETacsA40ro aepo30iIio.

BucnoBok

Po3risiHyTO nepebir nommpeHHs MoXexi Ha Top-
¢doBumax. HarononreHo, mo Bcyneped nanyrouiit ny-
MIIi, TOKEXKI B IIbOMY BUIIaJKy BHHUKAIOTh HE 32 paxy-
HOK caMOCHaJlaxyBaHHs B TOBIII TOp(HOBHUINA, a Maiike
BUKJIFOYHO 32 paxXyHOK Mignainy, ToOTO Ha MOBEpXHi.
[IpoananizoBaHO MiAXOOW [0 MONEPEIHKEHHS ITOIIH-
peHHs noyM’st Ha Topdosumax. ITokaszaHo, mo icHy-
109l Ha CHOTOJHINIHIA JC€Hb METOTU B-OCHOBHOMY
CIpsIMOBaHI Ha TaCiHHS MOXKEXI, sIKa BXKE JIOCATIIA TIeB-
HOro po3BUTKY. OCHOBHI Ba/ii IUX METOJIB - BUCOKA
3aTpaTHICTh 1 Maya epeKTUBHICTh. HaBeneHo pe3ysib-
TaTH PO3POOKH TPHOX THUIIIB 3aCO0IB HA OCHOBI BHCOKO-
MOPUCTHX HOCITB, MPU3HAYEHUX JJIsI IPUIYLISHHS 1O~
JyM’sl B Neplli XBWIMHM #oro nosieu. [lepumii Tun —
IpaHyJIi CIIy4eHOTr0 BEPMIKYIITY 3 IMMOO1II30BaHUMHU
BOTHETACSYMMHU COJISIMH — aMiHO- Ta auamiHogocda-
ToM. Jlpyruii — iMMOO1TI30BaHI THMH 3K COJISIMA YaCTH-
HKH THPCHU JIEPEBHHH, 30KPEMa THPCH BUIbXH Ta COCHU.
Tperiit — yaCTUHKH TOT K ICPEBHHU 3 KAIIiO HITPATOM,
iIMMOO1LTI30BaHUM Y ITopax. 3arporoHOBaHO (i3HKO-Xi-
MIYHHH MeXaHi3M Hii BCiX TpbOX THUMiB. B meprmomy Bu-
HaJKy, mijJ Ji€0 TeMIepaTypH MOXKexXi 3 KanisipiB He-
TOPIOYOT0 MIHEPaIbHOTO HOCIs BiJOyBa€eThCs JecopO-
I1is1 BOTHETACA4MX COJIeH 1 HacTymHe iHri0yBaHHS HUIMHU
ropinss. B apyromy — BUBiIIbHEHHS BOTHEracs4mx co-
JIel IPOXOANTH Mif €0 Ti€l &K TeMIepaTypH, SKa BH-
KJIMKae map 3a mapoM Hipodi3 nqepeBuHu. B Tperbomy
— MiJBHIIEHHS TEMIEpaTypH 3aIlyCKae OKUCHO-BIHO-
BHY PEaKIilo Mi>K I€PEBUHOIO 1 Kalilo HITPAaTOM 3 yTBO-
PEHHSIM BOTHETacs4oi XMapH JIpiOHUX YaCTHHOK BOT-
Heracs4oro Kajiro kapOoHaTy 31 CBIXK0OI0 aKTHBHOIO MO~
BepxHer. [IpoBeIeHO TOCHTIKEHHS YMOB JecopOrii
BOTHETacsI401 KOMITOHEHTH 3 KaIliJisipiB 3aco0y mep-
moro Tumy. BumpoOyBaHHS 3ac0o0iB Ha 3MOAEIHOBA-
HUX ITOKeXKax 3pa3KiB TOpQy T03BOJIIO BH3HAYUTH B

KOXKHOMY BUTIAJIKy ONITUMAIILHO MOTPiOHI KIIBKOCTI 3a-
co0y. B Oyzmp-sikoMy 3 TphOX THIIB, 3aci0, HAHECEHUH
Ha TOBEPXHIO TOP(OBUIIA, 30aTCH TPU-YOTUPU POKH
3HAXOIWTHUCS HA Wil MOBEPXHi, HE3aJIIC)KHO BiJ] IMOPH
POKY 1 KIIiMaTHYHUX YMOB. [Ipy BAHUKHEHHI K MOKEkK1
HiIBUILIEHHS] TEMIEPAaTypH BHUKJIMKAE aKTHUBAIll0 BOT-
HeracsYMx BJIACTHBOCTEH 1 MPUAYLICHHS MOJIyM s 3a
¢bi3uKo-XiMIYHMM MexaHi3MOM iHriOyBaHHs. Bci Tpu
THIN 3ac00iB, IO PO3POOIISAIOTHCS, Oe3MeyHi s 0To-
YYI0YOT0 CEpPeIOBHILA.

Cnucok jgiTeparypu

1. CpencTa TyIIEHHS MTOKAapOB PA3IUTHIX TOPIO-
yux kugakocted / . €marin u ap. The scientific
heritage. 2022. T. 1, Ne 84 (84). C. 15-25.

2. bopucenko K. Topd: yomy BiH TOpHUTH Ta {0T0
crpaxast iina. URL: https://life.pravda.com.ua/col-
umns/2020/04/17/240641/ (date of access:
17.04.2020).

3. Improving of operating efficiency of fire bri-
gades during the suppression of peat fires by introduc-
ing a unit for bioactivating drinking water into a water
supply concept (an example of Tver region) / Yu. Bog-
danova et al. 2019 IOP Conf. Ser.: Mater. Sci. Eng. 492
012022.

4. bembkoBa T.A. O030p 3KOIOT0-3KOHOMHYE-
ckux mocneacTBuil Topdsubix moxapos / T.A. beib-
koBa, B.A. ITepmunos, H.A. Anekcees // XXI Bek. Tex-
Hocdepnas OezonacHocts. — 2016. T. 1. Ne 3. — C. 35-
44,

5. Peatlands, climate change mitigation and biodi-
versity conservation. Bonn, 2016.

6. Borneracuuii 3aci6. [laTreHT Ha KOpHCHY MO-
nens 91400 VYkpaina. Omy6:1.10.07.2014. brox. Ne
13/2014.

7. Cnoci®6 BUPOOHMITBA BOTHEracHOTo 3aco0y.
[Tarent Ha xopucHy mMozaenb 91399 Vkpaina. Omy6ur.
10.07.2014. Bron. Ne 13/2014.

8. Crnoci6 BHUTOTOBJIEHHS BOTHETACHOTO 3aco0y.
[Materr ©Ha KopucHy wMogens 136531 Vkpaina.
Omy6:1.27.08.2019. brom. Ne 16/2019.


https://life.pravda.com.ua/authors/5bccb5ae0cd40/
https://life.pravda.com.ua/columns/2020/04/17/240641/
https://life.pravda.com.ua/columns/2020/04/17/240641/
http://www.ramsar.org/sites/default/files/documents/library/ny_2._korrektur_anp_peatland.pdf
http://www.ramsar.org/sites/default/files/documents/library/ny_2._korrektur_anp_peatland.pdf

The scientific heritage No 136 (2024)

43

9. Borreracuwmii 3aci6. [IaTeHT Ha KOpPHCHY MO-
nmenb 136533 Vkpaina. Omy6:1.27.08.2019. Brom. Ne
16/2019.

10. TexHiKO-CKOHOMIYHE OOIPYHTYBAaHHS Op-
rafizanii BUTOTOBJIEHHS 3aCO0IB [UIA TaciHHA ITOXKEXK
TOPIOYMX PIIUH HAa OCHOBI BOTHETACHUX COJICH,
iMMOOiTi30BaHMX opucTHM HocieM / M. Kynenko ta
iH. «Hanm3BuyaiiHi cuTyamii: TONEpe/PKEHHS Ta
JikBigamis» 30ipHUK HAYKOBUX Mpanb YepKkachbKoro iH-
CTHTYTY TOKeXHOI Oe3mekn imeHi ['epoiB HopHOOMISA

HamioHaJIbHOTO YHIBEPCUTETY ITUBIIBHOTO 3aXHUCTY
Vkpainu. 2019. T. 3, Ne 1. C. 42-50.

11. Crioci® BUTrOTOBJIEHHS BOIHEracHOTO 3aco0y.
ITatenr Ha xopucHy wmogens 141870 Vkpaina.
Ony611.27.04.2020. bron. Ne 8/2021.

12. Croci6 BHTOTOBIICHHS T€HEpaTOpa BOTHETaC-
HOTO aeposonto. [lareHT Ha KopucHy Moxaens 147257
VYkpaina. Ony06:1.21.04.2021. Brox. Ne 16/2021.



No 136 (136) (2024)

The scientific heritage
(Budapest, Hungary)
The journal is registered and published in Hungary.

The journal publishes scientific studies, reports and reports about achievements in different scientific fields.
Journal is published in English, Hungarian, Polish, Russian, Ukrainian, German and French.
Articles are accepted each month.

Frequency: 24 issues per year.

Format - A4
ISSN 9215 — 0365

All articles are reviewed
Free access to the electronic version of journal
Edition of journal does not carry responsibility for the materials published in a journal.
Sending the article to the editorial the author confirms it’s uniqueness and takes full responsibility for possible
consequences for breaking copyright laws

Chief editor: Biro Krisztian

Managing editor: Khavash Bernat
Singula Aleksandra - Professor, Department of Organization and Management at the University of Zagreb
(Zagreb, Croatia)
Bogdanov Dmitrij - Ph.D., candidate of pedagogical sciences, managing the laboratory (Kiev, Ukraine)
Chukurov Valeriy - Doctor of Biological Sciences, Head of the Department of Biochemistry of the Faculty of
Physics, Mathematics and Natural Sciences (Minsk, Republic of Belarus)
Torok Dezso - Doctor of Chemistry, professor, Head of the Department of Organic Chemistry (Budapest, Hungary)
Filipiak Pawel - doctor of political sciences, pro-rector on a management by a property complex and to the
public relations (Gdansk, Poland)
Flater Karl - Doctor of legal sciences, managing the department of theory and history of the state and legal
(Koln, Germany)
Bence Orban - Doctor of sociological sciences, professor of department of philosophy of religion and religious
studies (Miskolc, Hungary)
Feld Ella - Doctor of historical sciences, managing the department of historical informatics, scientific leader
of Center of economic history historical faculty (Dresden, Germany)
Oweczarek Zbigniew - Doctor of philological sciences (Warsaw, Poland)
Gal Jené - MD, assistant professor of history of medicine and the social sciences and humanities (Budapest,
Hungary)
Borbély Kinga - Ph.D, Professor, Department of Philosophy and History (Kosice, Slovakia)
Eberhardt Mona - Doctor of Psychology, Professor, Chair of General Psychology and Pedagogy (Munich,
Germany)
Kramarchuk Vyacheslav - Doctor of Pharmacy, Department of Clinical Pharmacy and Clinical Pharmacology
(Vinnytsia, Ukraine)

«The scientific heritage»
Editorial board address: Budapest, Kossuth Lajos utca 84,1204
E-mail: public@tsh-journal.com
Web: www.tsh-journal.com



