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Published: 30 January 2021 age were estimated by analysis and characterized by the average annual
percent change during recent 5 years. Aim of research: to determine

KEYWORDS epidemiology of oncological diseases in the children population of rural

clusters due to the chemical contamination of drinking water sources.
Materials and methods. Analysis of water-related health indicators in the
children population. Drinking water quality monitoring included studies of
chemical and salt composition of water from centralized (38260 studies) and
decentralized (24586 studies) water supply systems carried out in rural
clusters of Dnipropetrovsk region. Results. As a result of discriminant
analysis, a plausible model probable development of cancer among children
population in rural clusters of Dnipropetrovsk region, which consumed
drinking water from decentralized drinking water sources was obtained.
Conclusions. According to the correlation analysis was determined that
oncological morbidity among children population responded quickly to the
changes in salt and chemical composition of water from centralized and
decentralized drinking water systems. In 3, 4, 5, 6 clusters of Dnipropetrovsk
region high levels of morbidity this class of diseases (r=0,763, p=0,077)
were observed in children who consume wells water with high nitrate
content (at the limit of MPC 45 mg / dm?). It was established that prognostic
capacity for a model of development cancer in children under 14 years is
34%. During 2014-2019 years tendency of negative growth of tumors in the
children population of Dnipropetrovsk region in all clusters was established:
1(-20.9 %), 2 (-37.5 %), 3 (-31.1 %), 4 (-33.8 %), 5 (-22.3 %), 6 (-29.2 %).

cancer, incidence, mortality,
epidemiology, trends, prognosis,
children population.
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Introduction. In the world trends in incidence and death rates for all cancers combined and
for the leading cancer types by sex, racial/ethnic group, and age were estimated by analysis and
characterized by the average annual percent change during the most recent 5 years (2012-2016 for
incidence and 2013-2017 for mortality) [1]. Among children younger than 15 years, cancer incidence
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rates increased an average of 0.8% per year during 2012 to 2016, and cancer death rates decreased an
average of 1.4% per year during 2013 to 2017 [2]. Among adolescents and young adults aged 15 to
39 years, cancer incidence rates increased an average of 0.9% per year during 2012 to 2016, and
cancer death rates decreased an average of 1.0% per year during 2013 to 2017 [3]. Data on cancer
deaths were obtained from the National Center for Health Statistics National Vital Statistics System.
Stage distribution and 5-year survival by stage at diagnosis were calculated for breast cancer, colon
and rectum (colorectal) cancer, lung and bronchus cancer, and melanoma of the skin [4]. Among
children, overall cancer incidence rates increased by 0.8% per year from 2010 to 2014, and overall
cancer death rates decreased by 1.5% per year from 2011 to 2015 [5].

Leukemia is a malignant disease of the hematopoietic organs resulting from progressive cell
hyperplasia in the hematopoietic organs, when processes of cell division (proliferation) prevail over the
processes of maturation (differentiation) [6]. Pathological substrate of the disease is leukemic blast cells
that correspond to the parental elements one of the hematopoietic germs. There are acute and chronic
leukemia. On the basis of clinical, morphological and cytological picture, separate variants of acute
leukemia are distinguished: myeloblastic, lymphoblastic, monoblastic, promyelocytic, undifferentiated.
Criterion for differentiating forms of the disease is the cytochemical characteristic of pathomorphological
substrate. Acute leukemia occurs mainly at a young age. In most cases, disease develops gradually, its
harbingers appear long before an acute attack. General weakness, easy fatigue, pain in the muscles, joints,
bones, throat, an increase in the submandibular and cervical lymph nodes, subfebrile temperature are noted.
Symptoms of the advanced phase of untreated acute leukemia are diverse and cover all the most important
systems of the body [7]. Clinical picture of acute leukemia is determined by 4 leading syndromes:
hemorrhagic, hyperplastic, anemic and intoxication. Basis of the hemorrhagic syndrome, which is detected
in 50-60% of patients, is a sharp thrombocytopenia, which develops as a result of suppression of normal
hematopoiesis by hyperplasia and bone marrow infiltration. Hemorrhagic syndrome manifests itself in the
form of petechiae, ecchymosis, hematomas on the skin and oral mucosa, or profuse bleeding [8].

In the oral cavity, the most typical characteristic is a sharp bleeding of the gums, presence of
hemorrhages on the mucous membrane on the cheeks along line of closing the teeth, on the tongue,
palate [9]. Sometimes significant hemorrhages and hematomas are found. Such changes are combined
with non-specific manifestations in the form of decreased appetite, weakness, fatigue, and increased
body temperature [10]. In the dental practice, manifestations of hemorrhagic syndrome can be
mistaken accepted for a consequence of biting mucous membrane (with single hemorrhages,
especially along the line of closing teeth on the mucous membrane on the cheeks), for manifestation of
hypovitaminosis C, which leads not only to incorrect diagnosis, but also to unreasonable interventions.
Confirmation of the diagnosis is a blood test or bone marrow aspirate [11].

Hyperplastic processes are manifested by an increase in lymph nodes in 50% of patients, liver,
spleen, tonsils - in 25%. Gingival hyperplasia is detected in 5% of patients, as usually in a severe course
of the process, and regarded by hematologists as unfavorable prognostic sign. Hyperplasia and
infiltration of the gums by leukemic cells are peculiar. Sometimes it is so significant that crowns of the
tooth are almost completely covered with a loose, bleeding shaft. Often, hyperplasia is combined with
necrotic ulcerative changes in the gums. In addition, necrosis is also found on the tonsils, in the
retromolar region and other parts of the oral mucosa. Feature of the necrotic process in acute leukemia is
its tendency to spread to neighboring areas, as a result of which unlimited ulcers of irregular contours
appear, covered with a gray necrotic plague. Reactive changes around the ulcer are absent or mild [12].

In the patients with acute leukemia, taste sensitivity is impaired — taste perception a part of
mushroom papillae is lost. The appearance of pain in intact teeth and jaws, along with pain in other bones,
which arise as a result of direct damage to the bones in the leukemic process, was noted. In the patients
with leukemia, on the background of a sharp decrease the body's resistance, candidiasis often develops
[13]. According to a number of authors, fungal lesions of oral mucosa arise as a result of specific leukemic
process and action of antibiotics, cytostatics, corticosteroids. Task of the dentist is the early diagnosis
disease of the blood system by dental and other manifestations, blood analysis. Treatment of underlying
disease is carried out in a special hematological or therapeutic department [14].

Aim of research: to determine epidemiology of oncological diseases in the children
population of rural clusters due to the chemical contamination of drinking water sources.

Materials and methods of research. Analysis indicators of population health and main
aspects of the deterioration health status in the children population related to environmental factors,
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first of all, pollution of drinking water systems. Ecological and hygienic monitoring of drinking water
quality included study of the chemical and salt composition of water samples, taken from centralized
(38260 studies) and decentralized (24586 studies) sources of water supply in 6 clusters of
Dnipropetrovsk region for 2014-2019 years.

By the following levels of resources development, such as socio-economic and urban
development and analysis of the dendrogram towards clustering administrative districts of
Dnipropetrovsk region, the following groups of clusters were identified (Fig. 1).

Tree Diagram for 22 Variables
Single Linkage
Euclidean distances

APOSTOL . ;
SYNELNIK ' ;
POKROVSK .

MEZEVSK -

NIKOPOL -
SOLONYAN : :

TOMAKOV : : Bl
SOFIEVSK : :
DNEPR : :
KRINICHK ; ; '
NOVOMOSK . :
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MAGDALIN
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PAVLOGRD

o] 500 1000 1500 2000 2500 3000
Linkage Distance

Fig. 1. Dendrogram of clustering administrative districts of Dnipropetrovsk region by the level of
socio-economic and urban development.

Cluster 1 — covers Kryvorizhsky and Novomoskovsky rural districts of Dnipropetrovsk region.
This cluster is characterized by a high indicator of resource potential and high levels of socio-
economic and urban development.

Cluster 2 — Nikopolsky and Pavlogradsky districts characterized by average level of resource
potential and high level of socio-economic and urban development.

Cluster 3 is Dnipropetrovsk district. This cluster is characterized by high level of potential
and average level of socio-economic and urban development.

Cluster 4 includes Vasylkivsky, Krynichansky and Sinelnikovsky districts of Dnipropetrovsk
region, which have average level of resource potential and average level of socio-economic and urban
development.

Cluster 5 covers Verkhnodniprovsky, Mezhivskyi, Petrykivskyi, Pyatikhatskyi, Sofiyivskyi
and Shyrokivskyi districts. This cluster is characterized by a low potential and average level of socio-
economic and urban development.

Apostolovsky, Magdalenivsky, Petropavlovsky, Pokrovsky, Solonyansky, Tomakivsky,
Tsarichansky and Yurevsky districts form cluster 6. This is the largest cluster of rural population. It is
characterized by the lowest indicator of resource potential and low level of socio-economic and urban
development.

In the individual clusters a correlation was established between the chemical and salt
composition of drinking water and incidence and prevalence of cancer among children population. The
relationship between quantitative variables was determined by pairwise Pearson correlation
coefficient. Multidimensional statistics, such as discriminant analysis and cluster analysis were used as
auxiliary mathematical methods in the separate stages of study. Horizontal dendrograms were used for
cluster analysis. For the discriminant analysis, a classification function, posterior probabilities, and a
summary matrix were used to estimate specific sensitivity and overall predictive reliability. Excel was
used for the initial preparation of tables and intermediate calculations. Most of the mathematical
processing was performed on PC using standard statistical package STATISTICA 10.0 portable.

Results of research and discussion. Incidence of oncological diseases among children from 0
to 14 years was probably highest by long-term indicators in the cluster 1: 19.92+1.81 %qo (p<<0.05) and
cluster 5: 19.59+3.04 %o (p<<0.001). In this case, this class of diseases exceeded average regional
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incidence rate (16.92+0.48 %;qo) in 1.78 times (1 cluster) and in 1.02 times (5 cluster), with positive
growth rates in the regions: from + 17.7 to +15.8%. In general, incidence rate Il class of diseases in the
children population never exceeded average regional level (25.20+0.39) %o in all clusters of
Dnipropetrovsk region (p<0.001).

During 2014-2019 vyears, tendency of negative growth oncological diseases in the
Dnipropetrovsk region was established in all rural clusters: 1(-20.9%), 2(-37.5%), 3 (-31.1%),
4 (-33.8%), 5 (-22.3%), 6 (-29.2%). Extensive rate of tumors among children in some clusters of the
region is varied: from 0.09% (in 3 cluster) to 0.21% (in 4 cluster) (Fig. 2).

30 M 2014-2019 years M Average district indicator M Average regional indicator
25,2 25,2 25,2 25,2 25,2 25,2
25
19,92 19,59
20
92 ;389 16,92 116,69 of 117,66
15
11,6

10

5

0

1 claster 2 claster 3 claster 4 claster 5 claster 6 claster

Fig. 2. Incidence of oncological diseases in children population up to 14 years in the clusters of
Dnipropetrovsk region (cases per 10,000 of children).

Dynamics prevalence of oncological diseases during 2014-2019 years is characterized by
probable decreasing its rates in all clusters of Dnipropetrovsk region: from (43.09 + 5.38) to (39.30 +
3.16) cases per 10,000 children (p<0.05). However, the highest prevalence Il class of disease is
observed in 3 cluster: (69.40+£3.42) %o (p<0.001) with positive growth rates in rural districts
(+62.1%) and in the region (+16.5%). It was shown exceeding average district indicator for the
prevalence of this class of diseases in 1.62 times, and average regional indicator — in 1.16 times.

The lowest incidence of neoplasms is probably determined among children under 14 years in
the 2" cluster: (29.35+3.47) %00 (p<0.001) with negative growth rates by districts (31.4%) and by the
region (-50.7%) (Fig. 3).

H 2014-2019 years B Average district indicator m Average regional indicator
70
59,55 59,55 59,55 59,55 59,55 59,55
60 51,69
50 | 43,09 42,8 ,8 42,8 ,8 42,8
36 39,3
40 2
29,3

30
20
10

0

1 claster 2 claster 3 claster 4 claster 5 claster 6 claster

Fig. 3. Prevalence of oncological diseases in children population up to 14 years in the clusters of
Dnipropetrovsk region (cases per 10,000 of children).
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As a result of discriminant analysis a plausible model probable development of oncological
diseases was obtained in children population living in rural clusters of Dnipropetrovsk region, which
consumed drinking water from decentralized drinking water sources. The model investigated
likelihood of developing a prevalence of cancer in children aged from 0 to 14 years by some indicators
of drinking water quality taken from decentralized water systems, which appeared to be the most
informative and influence on the discrimination (F=3.93; p<0.001). As a result, the following
classification functions are obtained:

Cancero = -199.52 + 0.02Dz gry residue + 163.42 Dzcy + 5.75 Dzaj — 0.097 Dzmg + 0.086 Dz ). +
3683.03 Dzmn— 0.73Dz rigidity,

Cancer; =-191.52 + 0.02 DZ dry residue + 141.14 Dzcy + 14.49 Dz — 0.08 Dzmg + 0.083 Dz ¢ +
3610.58 Dzmn — 0.70 Dz rigidity.
where: Cancero— function of absence probability of developing oncological diseases among children;
Cancer; — function of presence probability of developing oncological diseases among children; Dz —
indicators of drinking water quality in decentralized water supply systems: Dz rgigiy — by general
rigidity; Dz gry residue — DY dry residue; Dzc, — by copper content; Dz — aluminum; Dzu, — manganese;
Dz - — chlorides; Dzmg — magnesium. Thus, for children population of rural areas in Dnipropetrovsk
region, specificity of this classification is 11%, sensitivity is 23%, which indicates reliability of
general prognostic ability towards development of cancer — 34%.

According to the correlation analysis it was shown that incidence and prevalence of
oncological diseases at the children living in 2 claster correlated with a high content of nitrates in
water of centralized systems with underground water sources (r=0.646, p=0.023; r=0.504, p=0.095).

In the territory of 3, 4, 5, 6 clusters of Dnipropetrovsk region was observed high levels of
morbidity on cancer in children (r=0.763, p=0.077) which corresponds to the high levels of nitrates in
water, because nitrates have a carcinogenic effect. In the 3 cluster, indicators of organic water
pollution in decentralized systems were mostly influenced on the development of oncological
pathology among children population. In particular, ammonia nitrogen affected on increasing
incidence of cancer (r=0.813, p=0.049).

Conclusions.

1. According to the correlation analysis was determined that oncological diseases among children
population were quickly reacted on the changes of salt and chemical composition of water from centralized
and decentralized drinking water systems. In particular, in 3, 4, 5, 6 clasters of Dnipropetrovsk region high
levels of morbidity this class of diseases in children (r=0.763, p=0.077) observed with consumption of
underground drinking water with high nitrate content (on the limit of MPC 45 mg/dm?).

2. It is established that general prognostic capacity a model of development oncological diseases
among children under 14 years is 34 %. In particular, probability of development chronic diseases of
circulatory system caused excess of salts (general rigidity and dry residue), copper, aluminum, manganese,
chlorides, magnesium in water from decentralized rural water supply systems (F=3.93; p<0.001).

3. During 2014-2019 years tendency of negative growth of neoplasms among children
population living in Dnipropetrovsk region was established in all clusters: 1 (-20.9 %), 2 (-37.5 %), 3
(-31.1 %), 4 (-33.8 %), 5 (-22.3 %), 6 (-29.2 %). Extensive rate of neoplasm in children from some
clasters ranges from 0.09 % (in cluster 3) to 0.21 % (in cluster 4).
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(923; pl3) and TEL/AML t(12; 21) (913; g22) the method of
polymerase chain reaction with reverse transcription (RT-PCR) was
applicated. PCR was performed with specific primers for the appropriate
chromosomal aberrations. Detection of PCR products was performed by
electrophoresis in 2% agarose gel. Determination of minimal residual
disease (MRD) was performed by multiparameter flow cytofluorimetry
using monoclonal antibodies.

Results. Among patients, the incidence of ALL is most pronounced in children aged 3 to 6 years - 37 people
(35.2%) and aged 6 to 9 years - 26 people (24.8%). The highest accidence was found among patients with
chromosomal translocation TEL / AML - 22 (21%) of patients with a median age 5 years. In second place, the
frequency of mutations is the translocation of E2A / PBX1. BCR / ABL translocation was less common - 1.9%
of patients, but the expression of this gene indicates a bad course of the disease, as patients after cytostatic
therapy under the ALLIC BFM 2009 program had a recurrence. Recurrence has also been observed in patients
with TEL/AML chromosomal translocation.

Determination of MRD showed its increased level in patients with chromosomal aberrations BCR / ABL and
TEL/AML throughout the treatment phase. In addition, patients in these groups were diagnosed with initial leukocytosis
followed by leukopenia after a course of chemotherapy. Patients of all groups showed a decrease in hemoglobin.
Conclusion. The biggest changes in clinical and laboratory parameters were found between patients with chromosomal
translocations BCR/ABL and TEL/AML, as evidenced by the development of relapses in patients of these groups. The
low level of association between karyotype disorders, with the formation of AF4/MLL and E2A/PBX1, and clinical
and laboratory parameters in patients with GLL may indicate that the isolated clonal disorders are independent
prognostic factors for the course of the disease.
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Beryn. Toctpa nmimpoonactaa neiikemis (I'JIJI) miarHOoCTyeTbcss B OCHOBHOMY B JiTEH 1
MiJUTITKIB, 10 POOUTH ii OJHMM 3 HAWIOIIMPEHIIINX TUTSIYMX OHKOJIOIIYHUX 3axBoproBaHb [1]. B
OCHOBI PO3BUTKY TOCTPHUX JICHKEMIiH Jie)KaTh MOpYyIICHHS (YHKI[IOHYBaHHS HOPMAJIbHUX TCHIB Y
KIIITHHAX-TIOTIEPEAHNKAX Temoroe3y. [IpuanHoro (GopMyBaHHS 3JIOSKICHOTO KIIOHY MOXYTh OyTH
TeHHI MyTaIlii, XpoMocoMHi abepartii, OJOKyBaHHS peryiiii GyHKIioHyBaHHS TeHiB [2]. OmHieo 3
03HaK JeiikeMil, 30kpema ['JIJI, € XxpomocoMHa TpaHCIOKaLisl — crienudiuHa XpoMOCcOMHa adeparis,
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gKa ToJsrac B OOMiHI CerMeHTaMd MiXK [IBOMa, 3a3BMYail HETOMOJIOTIYHHMH, XPOMOCOMaMH.
XpoMoCcOMHa TpaHCIIOKAIlisl BUHUKAE SIK pe3ynbTaT momkomkenHs JJHK BHacmimok eHnoreHHHX Ta
€K30TeHHUX TE€HOTOKCHYHUX (PAKTOPIB Ta BIICYTHOCTI IOBHOI pemapariii MOMIKOKEHHUX MiJITHOK.
30anaHcoBaHi TpaHCIOKALil NPU3BOAATH A0 OOMiIHY TeHETHYHMM MaTepialoM MiX XpoMOcOMaMH. 3
TOYKH 30py MeXaHi3My TpaHcpopmarii pe3yabTaToM TaKoro OOMiHy MOXYTh CTaTH JBi MPUHITUIIOBO
Pi3HI Moii: YTBOPEHHSI XMMEPHOTO TeHa, MMPOAYKTOM EKCITPECii SIKOTO € XUMEepPHHUI OLJIOK, 110 BOJIOIE
OHKOTCHHUMH BIacTHBOCTSIMH [3].

I'enni moamdikanii MOXKyTh BigOyBaTHCsl Ha TpaHCKpUMLiiHO akTuBHUX AimsHkax JHK, a
TPaHCKpUNITH (y3iHHOTO TeHa, SK MPaBHJIO, BITHOCATHCSA IO OIOMONIMEpIB, SKi € Peryiaropamu
KIITUHHOTO IUKJIY, (aKkTopaMH TPAHCKPHIIIii, CHUTHAJIBHAUMH TPAHCAYKIIIHHAMH MOJIEKYJIaMH,
peuenTopaMu abo iMmyHornoOyiHamu [4].

OCHOBHMMH XPOMOCOMHHMHK TpaHciokamismu npu ['JIJT € AF4/MLL t(4;11)(923;p23),
BCR/ABL 1(9;22)(934;911), E2A/PBX1 1(1;19)(g23;p13), TEL/AML t(12;21)(q13;922). ITomansmia
eKCIpecis 3a3HaueHUX XUMEPHHUX T€HIB MPU3BOAUTH 10 CUHTE3Y XMMEPHHUX IMPOTEiHIB, CTPYKTYpPHO-
(GyHKIIOHATBHI BIACTHBOCTI SIKMX 3MiHEHi. Taki npoTeiHn Ha0yBalOTh OHKOTCHHUX BIAaCTUBOCTEH [5].

Ha cporognimHiii geHP MOJIEKYISIPHO-TEHETHYHA JiarHOCTHKa JielikeMiii HaOyBae Bce
OLIBIIOrO 3HAYCHHSI, OJHAK MUTAHHS JIarHOCTUYHOTO 1 MPOTHOCTUYHOTO 3HAYCHHS TPAHCIIOKAINd Ta
noB’si3aHuX 3 HUMHU xumepHux reHiB AF4/MLL, BCR/ABL, E2A/PBX1 ta TEL/AML y nepe6iry
TOCTpUX JieiiKkeMill y HiTed, 3amumaeThcsi BiIKpuUTHM. OKpIiM TOTO, 3aJUIIAIOTHECS HE3PO3yMITUMHU
MEXaHI3MHU yd4acTi XMMEPHHUX MPOTEIHiB, MO KOAYIOThCs riopuanumu reaamu AF4/MLL, BCR/ABL,
E2A/PBX1 Ta TEL/AML, y po3sutky ['JIJI B iuTsiaomy Biri.

Po3yMiHHA MONEKYyIApHO-TEHETUYHHX MeXaHi3MiB po3BUTKY [JIJI m03BOMWTH BCTaHOBUTH
CTYTiHb 3NOSKICHOCTI TIPOIECY Ta BUSBHUTHU TPYILy PU3UKY MIOJI0 PEIUAMBIB, MO JACTh MOXIJIHBICTh
BUOpAaTH BIANOBIAHY cXeMy XiMioTeparii.

Merta pocaiIzKeHHsI: BH3HAYHTH CIEKTP Ta EKCIPECiI0 XMMEpHUX TeHIB SK MapKepiB
MOJIEKYJIIPHO-TE€HETUIHOI JiarHOCTUKH TOCTPOi JTiM(POoOIaCTHOI JIelikeMii y IiTeH Ta OWIHUTH iX POJb
B TIepeOiry 3aXBOpIOBaHHS Ta e()EKTUBHOCTI IUTOCTATHYHOT Tepartii.

Marepiamu Ta Metoam. ['pyny oOctexxeHHs cknanu 105 mited, y skux OyB BCTAHOBJICHHI
niarao3 ['MJI. CepenHiii Bik MaIlieHTiB CTAaHOBHUB 6 POKiB 3 KOJIMBaHHAMU Big 12 MmicsmiB 1o 18 pokis.

Hiarno3 ['JIJI BcTanoBIIOBaNM BiANOBIIHO 10 KpuTepiiB Kimacudikarii myXimH KpOBOTBOPHOI
ta JiM(poinHOT TKaHWH [6]. BusBICHHS 3aXBOPIOBAaHHS MPOBOIMIM MEPE] MOYaTKOM XiMioTeparii 3
BpaxyBaHHIM: (i3UKaTbHOTO OTJISAY NAI€HTIB; IHCTPYMEHTAIBHUX JIOCTIDKEHBb (KOMIT IOTEPHOI
toMmorpadii TpyIHOI KIITKH, YIBTPA3BYKOBOI JMIarHOCTUKH OpPTaHiB YEPEBHOI MOPOXHWHU 1 MaJloro
Ta3y); KIIHIKO-JJA0OPaTOPHUX JOCTIKEHb (3arajibHUM aHaji3 KpoBi, OIOXIMIYHMIA aHalli3 KpOBI,
Koaryjorpama); JOCHiDKeHb KJIITHH KICTKOBOTO MO3KYy Ta HOBOYTBOPEHHS (IIUTOXIMidHI,
IMyHO(DEHOTHITOBI, INTOTEHETUYH] ).

[Ticna 3acrocyBanns nporpamuoi nomiximioreparnii ALL IC-BFM 2009 ycix natieHTiB TOAUTHIN
Ha JiBi rpynu: | rpymna — marieHTH, y SIKUX CriocTepiranacs oBHA PEMICis 3aXBOPIOBaHHS, Ky OIIHIOBAIN
Ha 33-i1 neHp JiKyBaHHS 3a mpoTokosnoM; Il rpyma — mamieHTH, y SIKHMX, MICHs MPOBENEHHS Kypcy
noJtiximiorepartii, Oynu BusBieHi peuuauBu. [liarHo3 pemuausy it nauieHtiB 3 ['JIJI BcranosmroBain
TP HAasIBHOCTI OinbIne 5% ONacTHUX KINTHH B KICTKOBOMY MO3KY 200 BUSIBJICHHI JISHKEMIYHOTO YPaKEHHS
Oy/1b-SIKOT'0 1HIIIOr0 OpraHy-MillleHi BiMOBIIHO 0 MPUHHATHX CTAHAAPTIB JiarHOCTHKH.

Ha Oionoriunomy matepiani XBOpuX (KJIITHHH KiCTKOBOTO MO3KY), SIKMH BifiOpaHuili 1o
MOYaTKY JIIKYBaHHS Ta Micysl IPOBEICHHS Kypcy IuroctaTndHol nomiximiorepamii ALL IC-BFM 2009
NPOBEJIEHO BH3HAYCHHS XPOMOCOMHHX TpPAaHCIIOKAlili Ha BU3HAYCHHS XWMepHHMX reHiB. [limg dvac
aHaNi3y MalieHTH OyJM JIOCITI/PKeHI Ha HacTymHI XxpomocomHi abepamii t(4;11) AF4/MLL, t(9;22)
BCR/ABL, t(1;19) E2A/PBX, t(12;21) TEL/AMLI1.

BusHaueHHss TreHHMX TiOpuAiB  npoBoawiaud 3a jgonomoror  FISH-mocmimkenHs 3
BukopuctanusM JJHK-30u11B Ta MeTotoM nosiMepas3Hoi nanutorosoi peakuii (I1JIP).

[Ipurorysanns npenapatis s FISH-nocnimkenns 3niCHIOBAIN NUTSIXOM HAaHECEHHS CyCIeH3i1
KJIITHH Ha MIPEJMETHE CKIIO. 3a JIOTIOMOTOI0 CBITJIOBOTO MIKPOCKOIA BH3HAYAIN JUISIHKY 3 JIOCTATHBOO
KUTBKICTIO siziep, Ha Ky HaHocwmd 1,5 mxn JIHK-30H7a (MpUroTOBICHOTO 3riAHO IHCTPYKIIi BUPOOHUKA
Cytocell aquarius, Himeuunna). VY  pmocmipkeHHsSX BukopuctoByBamu  Taki JIHK-30HDM:
LPH 081 AF4/MLL Translocation, LPH 007 BCR/ABL Translocation; LPH 079 E2A/PBX1
Translocation; LPH 012 TEL/AML Translocation.
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[licns HaHeceHHS BiANOBIAHWX 30HIIB, MPEAMETHE CKJIO HAKPHUBAIM MOKPUBHUM CKJIOM, IO
MEPUMETPY SKOTO HAHOCHIIM KJIeH [T 3aro0iranHs IpOHUKHEHHS MOBITps. JleHaTypariito mpernapary i
3ona nposow npu t=73° C nporsrom 2 xB, ri6puansanito Bukonysamu mpu t = 37° C ne Menme 16
roauH. [licns 3aBepiienns riopuansanii Haanumok JJHK-30H1a BUAaNAIM NpOMUBKOIO MPEAMETHOTO
ckia B posunni 0,4 SSC / 0,3% NP-40 npotsrom 2 xB npu t = 73° C y BoasHiit 6ani, IOTiM MPOTATOM
xBumHA B po3unHi 2 SSC / 0,1% NP-40 npu ximHatHI# Temmeparypi. st dapOyBanus saep, micis
BUCYIIIYBaHHs CKJIa, Ha npernapat HaHocuiau po3und DAPI [7]. Bisyanizaiito curaaiis npoBOIUIH i
(1yopecueHTHUM MiKpPOCKOIIOM.

s BusBIEHHS piBHA ekcmpecii smmrux renis AF4/MLL, BCR/ABL, E2A/PBX1 Ta
TEL/AML 3acrocoByBanu metoxa ITJIP. ITJIP mpoBoaunu 3 BUKOpUCTaHHAM KomiuiemenTapHoi JTHK
(xIHK), orpumanoi peakuieto 3BopoTHoi Tpanckpunmii (3T) 3 PHK 3a momomororo AMV
tparckpuntasu (Promega, CIIIA).

Buninenns reromuoi JJHK 3 KIIITHH KiCTKOBOTO MO3KY IPOBOJIIIN CTaHAAPTHUM (HEHOIEHUM
MetozoM [8], sikuii mosirae y neHatypaiiii Ta eKCTpakiiii OUIKIB OpraHiYHUMHU PO3YMHHUKaME ((eHod,
xsopoopm) Ta nepexoni JJHK y Boguuit po3zunn. 3 Boguux po3umHiB JJHK ocamkyeTbes monaBaHHM
eTaHonmy 4u mponanony. [enartypamito nsomanmorooi JIHK npoBoammm mpu Temmepatypi 92-95 °C.
Awmmidikanito JHK npoBoxmimm B mpobipkax 3 peakuiiiHoro cywimimo, sika Mictuna 3 mxn JJHK,
1mMkM BiamoBigHoro mpaimepy, 15 mkn pogumHHMKa. [ns cuHTesy HoBoro JsaHmora JIHK
BUKOpUCTOBYBaiu TepmoctadineHy JIHK-momimepasy B cranmaptHomy Taq-Oydepi (BupobHuk New
England Biolabs Inc.) mpu temmeparypi 72° C. Ilotim peakiiiiHy cymimn oxonokyBanu mpu 4 °C,
niepeMilryBaiy i goaaBanu 10 MKJI peakIiifHOi CyMili U 3BOPOTHOT TPAHCKPHIILIT, SKa MicTHIa 4 MKJ
5-xparnoro 6ydepa mrsa 1-i autkn JHK, 2 mxon 0,1 M DTT, 1 mxn cyminn npaiimepiB (KOHIIEHTpaITis
200 MM), 1 mrn ne3okcunykneotunrpudocdarie dANTP) B xormentpamii 10 MM, 1 mxm obparHOi
TpaHCKPHIITa3H Bipyca jeiiko3y muiiei. lani peakuiiiny cymim Harpisanu nipu 37 °C 90 xB, mOTIM mpu
70 °C mpotsrom 15 xB i oxonomxysanu npu 4 °C. ¥V pesynbrati peakuii 3T orpumanu kIHK, siky B
nofansiioMy BukopucropyBany misi [LJIP. B TIJIP BukopucTOBYBaM OJITOHYKICOTHA-TIpaliMep s
AF4/MLL, BCR/ABL, E2A/PBX1 ta TEL/AML. Ilpomyktu amrutidikamii BisyamizyBaid 3a
JIOTIOMOTOF0 METOJY TOPHU30TAJIBHOrO eliekTpodopesy B 2% araposHomy remi. JIjis BHU3HAYCHHS
KUTBKOCTI MPOAYKTIB aMrutiikaii BUKoprcToByBasu rporpamy TotalLab 120.

CratuctiuHy o0OpoOKy pe3yNbTaTiB IPOBOAWJIM 32 JIONIOMOIOK TIPOTPaMHMX MAaKeTiB
"Statistica for Windows 8.0" (Statsoft, USA). [lopiBHSAHHS mapaMeTpUYHUX IOKa3HHUKIB 32 YMOBHU
HOPMaJIbHOCTI PO3MO1TY BUKOHYBAJIH 3a JomoMororo t-kputepito CteroneHTa. Ilpu oniHioBaHHi piBHS
nmocToBipHOCTI P, BiqMiHHOCTI BBaXkamucst moctoBipanmu ipu P <0,05.

Pe3yabTaTu Ta ix oorosopennsi. [JIJ1 xapakTepu3yeThcss HAKOMMYESHHSM PAKOBHUX MOTIEPETHHUKIB
nmiM¢oinaux KIiTHH B- 1 T-miHid B KiCTKOBOMY MO3KY 1 KpoBi. ['€HeTHMUHI 3MiHM B IMX HE3PLIHX
miM(OITHAX KIIITHHAX MOPYIIVIOTH iX 37[aTHICTH /IO CAMOBITHOBIICHHS 1 BUKIIMKAIOTH 3YITHMHKY TPOIIECIB
mudepentianii, mo NpU3BOIUTH A0 1X 370siKicHOI TpaHcdopmaii. Y po3sutky [JIJI GepyTh ydacts
OHKOT€HH, SIKi € TMPOJyKTaMH TPaHCJIOKAIlil XpOMOCOM, 30KpeMa MPOAYKT TpaHCIoKallii xpomocom 4 i 11
(t(4;11)), mo xomye xumepnmii Oitok AF4-MLL, a takox BCR-ABL, E2A-PBX1, TEL-AML1 [9].
Hanexcnpecist ix reHiB IPU3BOJUTS A0 NOPYLIEHHS PETYIISLil IPOLIECiB TPAHCKPHUIILIT Ta CHHTE3Y OIKIB,
1110 OEpPyTh Y4acTh B FeMaTOIOE31, 110 JISKUTh B OCHOBI PO3BHUTKY JICHKEMIl.

Amnari3 pe3ynbTaTiB XpOMOCOHUX MOPYIIEHb MOKa3aB, 0 XPOMOCOMHI adeparlii Maiy miciie y
22 % maiieHTiB JO IPOBEJCHHS Kypcy XimioTepamnii (puc. 1).

Haiimenurn Tpancnokariiini 3MiHu y reHomi xBopux aiteit 3 ['JIJI crocyBanvics XuMepHOTO
rera AF4A/MLL t(4;11)(q23;p23), OCKiNBKM 3a3HA4YeHWil XWMEpHUH TeH OyB BusBieHHHA y 1 %
narnienris (puc.1).

Binomo, mo Tpanciokanis i3 3amydeHHsM reHiB 11 xpomocomu (MLL) mae HecnipusTiauBuii
nporuo3 y posputky ['JIJI, mo Moxe CBITYMTH IPO HEOOXIAHICTH y TaKWX MAI[IEHTIB aJOr€HHOI
TpaHciuianTanii kictkoBoro mMo3ky [10]. Cepen ycix reHermunux aGepamiidi rena MLL HaiOinpmn
4acTor € XpoMocoMHa TpaHciokauis t(4; 11) (q21; q23). s Tpancnokarist npu3BOJUT A0 YTBOPEHHS
smutux  OinkiB AF4-MLL. TIIpoaykrtu ekcmpecii reHa AF4-MLL BoJomifoTh TiCTOHOBOIO
MeTHIITpaHC(hEepa3HOW aKTHBHICTIO, 0COOIMBO MO BimHomieHHi m0 ricronie H3 — H3K4 i H3K79.
MoaudikoBaHi TICTOHM 3MIHIOIOTH BIACTUBOCTI XPOMAaTHHY Ta MOXYTh MOCHIJIIOBATH MPOLECH
npomigepartii kmitua [11]. Omke, migBuimenns ekcrpecii onkoreny AF4-MLL chopusic 3minam
TPAHCKPHITIIHUX TPOIIECIB i eMIreHETHYHNX CUTHATYpP B MaciuTadi Bchoro reaomy [12]. Ha migcrasi
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HAIIMX JaHUX MOXKHA TPUIYCTUTH, IO O0MABa MexaHi3mMu Jii xumepHoro Oinka AF4-MLL e
KITIOYOBHMH B MPOIECAX PO3BHUTKY JICHKEMIi.
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AF4/MLL BCR/ABL E2A/PBX TEL/AMLI1 XPOMONMH?
TPAHCTOKALS

Puc. 1. Po3nodin nayienmie 3 20cmporo 1imghooiacmmoio IeiKkemiero 3a HAsI8HICMIo
XpOMOCOMHUX abepayiil

AHaJi3 MyTaIiifHoOro craTycy B KITHHAaX KiCTKOBOTO MO3Ky amited 3 ['JIJI mokazaB HasBHICTb
IHIINX XUMEpHUX reHiB. BeranomneHo, mo y 2 % miteit xBopux ['JIJI BusBneHuit xumepHuil reH
BCR/ABL t(9;22)(q34;q11) (puc.1), sixuit popMyeTbcsi B pe3ynibTaTi PEUUNPOKHOT TPaHCIOKAIlii Mk
9 ta 22 xpomocomamu. ['iOpuaHUIT OLIOK, SIKHMii YTBOPIOETBCS B PE3YJIbTATi €KCHpeCii MbOro TeHy, €
KOHCTUTYTHBHO aKTHBHOIO THPO3WHKIHA30l0, sIKa Mae 3MaTHICTh (ocdopumoBatu Oinmku. [loctiitHa
aktuBHicTh BCR/ABL-THpO3WHKiHA3U pOOUTH KIITHHY 31aTHOIO 10 O€3KIHEYHOTO MOy Ta YHHKATH
BIUIMBY (DaKTOpiB POCTY, IO BHKIHKA€E ii HAAIMIIKOBY mpodidepamnito. Inenrudikamis BCR/ABL-
TUPO3UHKIHA3M CBITYUTH MIPO OHKOTEHHY TpaHchopmartito KiiTuH [13].

VY 3Ha4yHO OINBIIOTO BiJICOTKA MiTEH CTIOCTEpIraeThcs HasABHICTh XxUMepHUX reniB E2A/PBX1
ta TEL/AML. Tak, inenrudikaris 3auroro rena E2A/PBX1 t(1;19)(q23;p13) coctepiraetbcs y 5 %
xopux ['JIJI, a rena TEL/AML t(12;21)(q13;922) —y 21,5 % (puc.1).

VYTBOopenuit xumepnuii 6inok E2A-PBX1 Bonozie onkoreHHHMH BiacTUBOCTSIMU. Ha N-kiHmi
oinka E2A-PBX1 3HaxonsaTbes 2 jgomMeHu akTuBalli (activation domain, AD), ski moxomsaTh i3
(haktopa Tpanckpumnuii E2A, a Ha C-xiHii — koomepatuBHuii gomeH HOX i1 JIHK-3B's3yrouwmii
romeonoMer (akropa Tpanckpunuii PBX. OHKOreHHI BIAcTHBOCTI CHJIBHO KOHCTUTYTHBHOTO
TpaHckpuiiiiiHoro aktuBatopa E2A-PBX1 3ymoBieHI HasBHICTIO B HOr0 CKjaji IUX 3-X JIOMEHIB, 1
ocobmBo AD, skwuii B3aemoie 3 ricroHaneTunTpanchepazamu SAGA i CBP/p300 i y takuit crioci6
Oepe ydacTb B emireHeTHuHii peryisnii ekcupecii rexis [14].

Sx BumHO 3 oOTpuUMaHMX pesynbTariB, npu [JIJI xpomocomui abepauii Haifuacrimie
3ycTpivaroThCs B pe3ysbrari Tpancnokarii rerie TEL i AML (21,5 %) (puc.1). 'enn TEL i AML
KOAYIOTh SIICPHI TPAHCKPHUILiNHI (akTopH, SKi BiAIrpaloTh JIMITYIOUy pOJIb B HOPMAJIbHOMY
reMomnoesi. IX 3JIMTTS NPU3BOAMTH JO BMHHKHEHHS 1 PO3BUTKY JIEHKO3y NLIIXOM MOPYIIEHHS
HopmanbHOT pyHkIii TEL i/ abo 3HmkeHHs piBHS ekciipecii reHa AMLI1 [15].

[Micnsa nposenennst kypcy ALLIC BFM 2009 nurocratrunoi ximiotepamii y 11,76 % nitei
OyB BUSIBJIICHUH peLMANB 3aXBOPIOBAHHS, TOAIL K y 88,23 % mamieHTiB crocTepiranacs moBHa peMicis.
Pesynbrati noCHmipkeHh XPOMOCOMHHUX a0epalliii y JOCHiPKyBaHUX Tpylax MalieHTiB MoKa3alu
BIIMIHHOCTI y HAsSBHOCTI TpaHCJOKaliii reHiB. Tak, y MAaIli€eHTIB 13 BUSBICHUMU pPEUUAUBAMHU
iIeHTU(]IKyBaIMCsd XpPOMOCOMHI TpaHcnokauii Takux reiB: AF4/MLL BusiBneno y 9 % xBopux 3
peunauBamu; BCR/ABL —y 9 % xBopux 3 peuunuBamu; E2A/PBX1 —y 9 % XxBopux 3 penuanBamu;
red TEL/AML y narieHTiB 3 peruauBaMu He ineHTH(]IKyBaBcs (puc.2).

3 OTpUMaHMX MaHWX BHUIHO, IO KIIOYOBY pOJb Yy pPO3BUTKY pemuausis [JIJI maroth
JOCTI/DKYBaHI HAMH TPH XPOMOCOMHI TpaHCJIOKaIlii BiAMOBIIHHX JOKyciB xpomocoMm — AF4/MLL
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t(4;11)(g23;p23), BCR/ABL 1(9;22)(q34;q11) ta E2A/PBX1 t(1;19)(q23;p13). OueBHIHO MPOIYKTH
eKcrpecii X TeHiB BiAIrparoTh BXJIMBY POJIb HE JIHUIIE B TpaHC(hOpMaIlii TeMONOSeTHYHUX KIITHH 3
MABHUIICHHSM IXHBOI Tporideparii Ta 3HIDKEHHS 3JaTHOCTI JO aromnTo3y, aje W CHpPHUSIOTH
PE3UCTEHTHOCT] MyXJIMHHUX KIITUH A0 Aii HUTOCTAaTUKIB. KIITHHM MyXJIMHHOTO (JIEHKEMIYHOTO) KIIOHY
MOXKYTh MaTH HECTaOUIbHHI T'€HOM, y pe3yibrari 4oro y xumepHux renax AF4/MLL, BCR/ABL Ta
E2A/PBX1 MoxyTh BiAOYyTHCS MyTallii, SIKi TPU3BEIYTh J0 3MiHH KOH(pOpMAIll OHKOT€HHUX OLUIKIB, Y
Pe3yNbTaTi YOro NUTOCTATHUKHM BTPAyalOTh 3JaTHICTh OJIOKYBaTH OHKOTEHHU Ta MOCHJICHY Mpoidepariito
KJITHH, SKi, Y CBOIO Yepry, Ha0yBalOTh PE3UCTEHTHOCTI A0 npenapaty [9]. Tomy, Bkpaii HEOOXigHUM €
CBOE€YACHE BUSBICHHA HEUYTIMBOCTI MyXIMHHUX KIiTHH npu [JIJI 10 mmTOCTaTHKIB, IO 103BOJIUTH
MIPOBECTH KOPEKINIO JTIKYBaIbHOI TAKTUKH XBoporo. Bincytricts onkoreny TEL/AML y xBopux I'JIJI 3
peunaArBaMy BKasye Ha HOTro ApYTropsAHY pojib y PO3BHTKY YCKIaJHEHb AOCIIKYBaHOI TaTOMNOT 1.

AHaITi3 CIeKTpy XPOMOCOMHHUX TPAHCIIOKAIIIH y MAIiEHTIB 3 TTOBHOIO PEMICI€I0 3aXBOPIOBAHHS
micist mpoBeneHHs uToctarnyHoi Tepamii ALLIC BFM 2009 mokasaB moBHY BiICYyTHICTb XUMEPHOTO
rena AF4/MLL. Bcranosnenuii GpakT CBIIYUTH MPO CHPUSTIMBUI MPOTHO3 3aXBOPIOBAHHS, OCKUTBKU
OJTHOYACHO 3 TPAHCJIOKAIISIMH, IO 3a4ilaroTh JoKyc 11q23, B sapax MyXJIUHHUX KIiTHH XBopux ['JIJT
MOXYTh CIIOCTEpIraTHCs JOJATKOBI XpOMOCOMHI mojioMku — BusiBisitoreest +X, +8, i (7) (gl0),
anomaii 7p 1 9p. Jlo 4ncina BTOpUHHUX XPOMOCOMHHUX ITOJIOMOK, IO 3yCTPIYat0OThCsl CHHXPOHHO 3 t (4;
11), Bxomate +X, +8 i del (6q). Tomy, BigcyrHicTh xumepHoro reHa AF4/MLL Bkazye Ha
e(peKTUBHICTh MIPOBEACHOI IUTOCTATHYHOI Tepartii [16].

25 B PeriiuB

B Pemicis

20

% XBOpHX
—
n

10

AF4/MLL BCR/ABL E2A/PBX TEL/AML1 XPOMOCOMHE_I
TPAHCIOKANIA

Puc. 2. Cnexmp xpomocomuux mpancioxayii y nayieHmis 3 peyuousamu ma pemicicio 20cmpoi
nimpobracmuoi netikemii nicaa nposedents Kypcey yumocmamuynoi mepanii ALLIC BFM 2009

BomHouac, y nami€eHTiB 3 MMOBHOK peMmiciero ineHTHdikyroTbes xumepHi rean BCR/ABL — y
1% nartienTis 3 pemiciero, E2A/PBX1 — y 4% mnariientis 3 pemicieto ta TEL/AML — y 24% mnaiiieHTiB
3 peMiciero. HasiBHiCT, XUMEPHHX T'€HIB y TAII€HTIB 3 TIOBHOIO PEMICIEI0 MOXKE CBITUUTH TIPO PHU3HUK
MOBTOPHOTO OHKOTeHe3y. OnHak, BaXJIMBY pOJIb y IbOMY MpOILECI HAIEKUTh caMe eKcrhpecii
XMUMEPHHX OHKOT'€HIB 3 CHHTE30M OHKOOUIKIB. LL[00 nepeBipuTH aHe MpUITyLIeHHS HAMU AOCIiIKEHO
CIIEKTp eKCTpecii XUMEepHHUX TeHIB SK MapKepiB MOJICKYIspHO-TeHeTHuHOi miarHoctuku [JIJT Ta
e(eKTUBHOCTI HUTOCTATHYHOI TEpaIlii B yMOBaX PELUINBY Ta MIOBHOI peMicii 3aXBOPIOBaHHSI.

VY4acTb XpoMOCOMHUX a0epalliil y KaHIepOreHe3i MOJIArae He TUIBKU Y 3JHUTTI HYKJICOTHIHUX
MOCHIIOBHOCTEH PI3HHX TEHIB, a caMe y eKCIpecii XHMEepHUX OHKOTEHIB 1, SIK HACIIJIOK, y TOSBI B
KITITHHAX 9yKOPiJHUX OIJIKIB — OHKOOLIKIB, sSIKi MOKYTh OyTH oHKOMapkepamu nipu ['JIJI. Tomy, came
EKCIpeCisi XUMEPHHUX T'eHIB JIKUTh B OCHOBI BUHHKHEHHS PELMIUBIB Ta BKa3ye Ha €(EKTHBHICTbH
MPOBEJIEHOT TAKTUKH JIIKYBaHHS OHKO3aXBOPIOBAHHS.

Jnsi BU3HAYCHHS CTATyCy OHKOTeHIB OyB TpOBelleHWI aHaji3 eKcrpecii BCIX YOTHPHOX
OHKOTeHiB. JI7is1 BUSIBIEGHHS eKCHpecii XMMEpHUX TeHiB Y KIITHHAX KiCTKOBOro Mo3Ky gmiter 3 ['JLJI
BUKOpHUCTOBYBaM craHmaptHy I[1JIP B peampHomy uaci 3 mpaiimepamu AF4/MLL, BCR/ABL,
E2A/PBX1 ta TEL/AML, mo mnpu3Boguno a0 cuute3y ¢parmentiB JHK BiamoBigHol minsHKH
TpaHCIJIOKAalii XpOMOCOM 1, BiIMOB1THO, OHKOTeHiB, a TakoxX MPHK.
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Pesynpratn pocmimpkeHb MOKa3aid, IO A0 JiKyBaHHS y Bcix mamieHTiB 3 [JUJIL, sxi Oymum
HOCISIMH XMMEPHHX T€HIB, CIIOCTEpiraiacs iXHs eKCIpecis B peaJbHOMY Yaci, 0 CBITYATH MPO IXHIO
aKTHBHICTB 1N Vivo Ta CHHTE3 XHMEPHUX HPOTEiHiB (puc. 3).
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Puc. 3. Excnpecis onxoeenis AFAIMLL, BCR/ABL, E2A/PBX1 ma TEL/AML y knimunax Kicmkoo2o
MO3Ky dimell 3 20cmporo Aim@odracmuoro aeiikemicio nicis npogsedenns kypcy ALLIC BFM 2009
yumocmamuyroi mepanii

MonekynsapHO-TeHETHYHE JTOCIiKEHHST KicTKOBOoro MO3Ky marieHTiB 3 ['JIJI 3a momomoroto
[IJIP y peanpHOMY Haci Nokasajo, 1[0 HalBHIIA eKcIpecis croctepiraerbesi B oHkoreHa BCR/ABL,
ockinbku BusiBieHo 4,2+0,65x107® xomniit MPHK onkorena BCR/ABL BilHOCHO KOHTPOJILHOTO T€Ha
ABLI1. Bcranosnenwuii ¢akt Bkasye, mo red BCR/ABL € kimo4oBUM mMaToreHETHYHHM (HakTOpoM
PO3BUTKY mepeBaxHoi Kinbkocti Bunaakis I'JIUI y xitei. Ilicns nposenenns kypcy ALLIC BFM 2009
UTOCTATHYHOI Teparii eKcIpecis bOro TeHa 3HIKYeThesa y 20 pa3iB B MAIi€HTIB 3 MOBHOO PEMiCi€l0
Ta y 2,3 pa3su y XBOpHUX, B SKHUX CIIOCTEPIraBcs PeHUAMB 3axBopioBaHHs (puc.3). 3HaYHE 3HMKECHHS
excnpecii onkorena BCR/ABL mnig yac moBHOT pemicii 3aXBOpIOBaHHSA CBIIYHUTH NPO €(EKTHBHICTbH
BUOpaHOi Teparii JJis TOCTiKyBaHOI TPYIM XBOPHWX, IO HEOOXiHO BpaxoBYBAaTH MpU PO3pooOIi
METO/IIB MOHITOPHHIY 1HIWBIIyaabHOI BIAMOBIZI MalliEeHTa HA 3aCTOCOBAaHY HaMHU Tepamir. Bucokii
piBeHb ekcrpecii onkorena BCR/ABL y manieHTiB 3 penuanBamMu Moxke OyTH HACIHIJKOM MyTamiid B
XUMEPHOMY T€Hi, 1[0 CBITYUTH TIPO PE3UCTEHTHICTH KIITHH My XJIMHHOTO KJIOHY JO0 Jii IMTOCTATHKIB.

AHamiz pe3ynbTaTiB JOCHIDKEHb TOKa3aB, mo 10 JikyBaHHsa ['JIJI Ha BucOKoMy piBHI
BusiBiieHa ekcnpeciss onkorena TEL/AML (puc.3). Oanak, BpaxoByroud Tod (HakT, IO mMicys
npoBeneHHs ALLIC BFM 2009 ximiorepamii y mamieHTiB 3 peuuauBaMu e OHKOTeH He
ineHTudikyetbes (puc.2), ane BUsABICHUH y 24 % MalieHTiB 3 MOBHOIO PEMICIEI0, TO L€l TIOKAa3HUK HE
MOJKHA BB@)XaTH I[IHHUM MapkepoMm miarHoctuku peruauie [JIJI. BogHowac, imeHTH(IKOBaHMIA
xuMmepHuii reH TEL/AML y nauieHTiB 3 MOBHOIO PEMICi€l0 MPOSIBIISIE TOCUTh HU3bKY aKTUBHICTb, TaK
K Horo excrpecis, ussinena I1JIP B peansHOMy uaci, cranouts 1,1+0,25x107 komiii MPHK (puc.3).
Binomo, mo B3aemua tpanciokaiis t(12; 21) (q13;022) BiaOyBaeThesi BKe BHYTPIIIHBOYTPOOHO Ha
paHHIX TepMiHax (OpPMYBaHHS TOMEPEJIHUKIB B-KIITHH 1 XMMEpPHUH TeH BHSBISIETHCS Y 3I0POBHX
HOBOHAPOPKEHUX, 110 MOXE IIPU3BECTH JI0 BCTAHOBIEHHS noneiikeMii [17]. OdeBuaHO, TOMY B JiTEH 3
MOBHOKO peMiCi€l0 Haifuacrtinie BHSBISIETHCS 3a3HaueHWHd oOHKoreH. OJHaK, HU3bKa EKCIpecis
onkoreHa TEL/AML cBimuuTh po CHPUSTINBHIA TIepeOir 3aXBOPIOBAHHSI.

Hactynnum 3a piBHeM ekcripecii 3 4OTHPbOX NOCHIUKYBAaHMX OHKOTEHIB TpaHC()OPMOBAHUX
KITHH € xuMmepHuid red AF4/MLL, mo yTBoproeThes 3MUTTSAM (parMeHTiB ABoX reHiB — AF4 (4qg21)
ta MLL (11g23) [18]. BcTaHoBjeHO, 1110 1Ie# reH eKCIpPecy€eThbes y AiTel sk a0 mikyanus [JIJ1, Tak i
B JiTEH, y SIKMX BUSBICHI PELMINBH IiCIIS MPOBEIEHHA XIMioTepartii, 110 CBiJYUTh PO KIIOYOBY POJIb
IILOTO OHKOT€HY B PO3BHUTKY perunuBiB Ta maroreHe3i [JIJI [19]. V nitell, B SKkUX BUSBJICHA MTOBHA
pewmicis, oukoren AF4/MLL He ekcnpecyethcs (puc.3).
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VY giteit 3 'JUJI go nixyBaHHS HaiiHW)K4Ya EKCIpECis, cepel AOCIHiIKyBaHHUX OHKOTEHIB,
crioctepiraetbest st oHkoreHa E2A/PBX1 (puc.3). YTBOpeHHS XHMEpPHOTO TEHHOTO NPOAYKTY
E2A/PBX1 cBigunth npo muchyHKIIOHyBaHHS B-KIliTWH, OCKiNBKHM i301p0BaHWi reH E2A komye
6azoBuii dpaxTop Tpanckpumiii helix-loop-helix, mo wanexuts JJHK E-boX-38's3yrounx Ginkis y B-
kimituHax [20]. 3a ymoB moBHOi pewmicii excmpecis E2A/PBX1 3amxyerscs y 11 paziB micns
npoBeneras kypcy ALLIC BFM 2009 ximiorepamii. BomnHouac, y mamieHTIB 3 pelugHBaMH
3axBoproBaHHs ekcrpeciss E2A/PBX1 3umxkyetbes e y 2,7 pasu (puc.3). OTpumani pe3ynbTaTu
MiATBEP/DKYIOTh TiMOTe3y, Mo XuMepHuil oHKoOimok E2A-PBX1 — mpoaykr ekcmpecii OHKoOreHa
E2A/PBX1, B xommiekci 3 ricronanerwiarpanchepazoro CBP/p300 i dakropamu peMoeTrOBaHHS
xpomatnunoi pomamam SWI / SNF (SMARCA4 Tta SMARCC2) Bimirpae pojib CHIBHOTO
TPAaHCKPHUIILIITHOTO aKTUBaTopa, KUl Oepe ydacTh y mifgBuimeHHi ekcrpecii reHiB HOXA, Ginkosi
MPOAYKTH SKAX BOJOJIIOTH MOTYXHIMH KaHIIEPOTE€HHUMU BiacTUBOCTAMU [20].

BucnoBku. Orxe, y pmiTeil, XBOpUX TOCTPO IiM(OOIACTHOIO JeWKeMi€lo, B TEHOMI
11eHTU(IKYIOThCS XPOMOCOMHI TpaHCIIOKallii y BUTJISIII YTBOPEHUX XMMEPHUX oHKoreHiB — AF4/MLL
t(4;,11)(g23;p23), BCR/ABL 1(9;22)(q34;q11), E2A/PBX1 1(1;19)(923;p13), TEL/AML
t(12;21)(q13;922). YacToTa BUSBICHHI XpOMOCOMHUX abeparliii HaiiBuma ans onkorena TEL/AML,
skuil inenTudikysascs y 24 % mnanientiB 3 ['JIJI, a Haitnmkya ans onkorena AFA/MLL —y 1 %
nanieHTiB. 3actocyBanHs nuroctatnanoi tepamnii ALLIC BFM 2009 y 88,23 % namieHTiB IPU3BOJIUTH
no moBHOI pewmicii, a y 11,76 % pmireii BusBieHuil peuunuB 3axBoproBaHHA. [Ipu npomy
CIIOCTEPIraloThCS 3MIHM B CIIEKTPI XPOMOCOMHHX TPAHCIOKAIlH Ta eKcrpecii xuMepHux TeHiB. 1lix
gyac pemicii He excrpecyerbes onkoreH AF4/MLL, a ekcrpecis BCiX IHIIMX JOCHIHKYBaHUX HaMHU
OHKOTEHIB 3HAaXOJUTHhCS Ha HU3BKOMY DPiBHI. 32 YMOB PEIHMINBY 3aXBOPIOBAHHS BiJCYTHS E€KCIIPECis
oukoreHa TEL/AML Ta BusiBneHa Bucoka ekcrpecis xumepHoro reHa BCR/ABL. Tomy, HalOinbe
NPOrHOCTUYHE 3Ha4YeHHs Mae renHa tpanchopmariist BCR/ABL 1(9;22)(q34;q11), HaiiBuia ekcrpecis
SKOTO BHSIBIICHAa B KiICTKOBOMY MO3KY MpHY BCTaHOBIeHHI AiarHo3y ['JIJI Ta 30epiractbcsi Ha BUCOKOMY
PiBHIM B TAIli€HTIB 3 PEIUINBAMH.

Bcranosneni Hamu crienugivai reHeTHuHi nopymeHas y gited 3 [JIJI MoxyTh nexartu B
OCHOBI MOJIEKYJIIpHO-TeHeTHuHol giarHoctuku [JIJI. ToMy, mpu OIiHIN BiANMOBiAI MaIlieHTa Ha
[UTOCTaTUYHY TEpaIlilo HEOOXiJHO CBOEYACHO IPOBECTH MOJEKYJSIPHO-TEHETHYHE IOCIIKEHHS
KICTKOBOT'O MO3KY Ul BUSIBJICHHS XHMEpHHX TeHiB, 30kpema BCR/ABL, piBHs ioro ekcrpecii Ta
JIOCITI/DKEHHST MyTallii B KiIHA3HOMY JIOMEHI 1bOTO T'eHa. lle 1acTh MOXKIIMBICTh CYJUTH HE TLIBKH TIPO
CTYIIiHb 3JIOSKICHOCTI HOBOYTBOPEHHS, alie i JT03BONUTH iMeHTHU(IKYBaTH HECHPUATINBHHA IIPOTHO3
PEIHINBIB Y OHKOXBOPHX Ta JO3BOJHTH MiAIOpaTH BiIOBIIHY TAKTUKY JIIKyBaHHS.
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although it cannot be fully accepted as a gold standard due to the possibility
g?ggtigmggglr:gﬁgr%w;s’iotherapy, of false positives (about _15%) and false _negatives (?.bOUt 18%) [1] _ _
ultrasound, electrophoresis, However, because of its low cost, in comparison to other diagnostic
kinesitherapy. methods, its high diagnostic reliability, and the few contraindications to its
application, it remains a method of choice for diagnosis and follow-up of the
reinnervation of the median nerve in CTS patients.
Aim of study. To investigate the effect of a complex of physical factors on the reverse development of symptoms
of moderate carpal tunnel syndrome using electromyography.
Materials and methods. 57 patients with mild to moderate degree of carpal tunnel syndrome clinically proven by
electroneurographic study were examined. 38.60% of the patients were with right hand affected, 9 patients
(15.80%) with left hand affected and 26 patients (45.60%) with bilateral involvement (n=26). In the last group,
we examined both hands, i.e. 57 patients and 82 hands were investigated.
Based on the analysis of our own studies, we applied the following complex physiotherapeutic program to the
patients involved in the study: ultrasound, electrophoresis with Nivalin (Galantamine), and traditional
kinesitherapy program.
In our study, we examined the sensory and motor fibres of the n. medianus. Changes in distal latency, amplitude,
and conduction velocity were observed.
Results and discussion. The electroneurographic examination we performed showed a statistically significant
change (p <0.001) in the normalization of distal latency, conduction velocity and M amplitude in both the
sensory and motor fibres of the affected nerve. These results were reported between the first and fourth months
after physiotherapy. There is also a tendency for their retention within the next 4-8 months.
Correlation analysis shows that there is a very strong, statistically significant (p <0.001) relationship between the
ENG parameters for n. medianus sensory and motor fibres conductivity (distant latency, SNAP and conduction
velocity) and the treatment performed, which is established even at the first check-up (1-4 months) after end of
the treatment, and the results achieved are maintained over time.
The statistically significant changes in the values of ENG parametric fibers of n. medianus, we refer to the
complex physiotherapy treatment, aimed at improving the trophic and nerve conduction, accelerating the
regenerative processes of the nerve structures, improving the trophic and vascularizing the structures located in
the carpal tunnel.
Last but not least, the fibrolytic action of ultrasound therapy leading to the spreading of fibrous seals, which is
quite common in CTS, is also important.
Although different in their mechanism of action, the physiotherapeutic procedures included in our program have
a synergistic effect aimed at overcoming the functional deficiency and reversing the symptoms of CTS.
Conclusions. Our study on the effectiveness of a complex of physical factors in the conservative treatment of the
CTS showed that early diagnosis and timely initiation of physiotherapeutic treatment are a prerequisite for
achieving very good results in terms of functional recovery of the affected hand and the reverse development of
clinical symptoms in patients with proven mild to moderate CTS.
The segmental demyelination of the sensory and motor fibers of n. medianus in the initial stages, as a result of its
compression in the area of the carpal canal, is a reversible process. An integrated approach to the treatment of
CTS, including early diagnosis, prevention and treatment, is the key for success in mild and moderate forms of
the syndrome, and competent and timely medical advice is often crucial.
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Introduction. Compression neuropathies are focal lesions of the peripheral nerves with a
different etiology and are caused by narrowing or mechanical stretching of the nerve root in a fibrous
or fibrous bone canal, or by fibrous tissue. They are characterized by pain, sensory impairment and/or
loss of function as a result of chronic pressure (compression).

Carpal tunnel syndrome (CTS) is the most common compression neuropathy with an
incidence of 125-515/100 000. It is a result of compression of the median nerve by the transverse
carpal ligament. It is observed in 2 to 5% of the general population, more frequently in women. It is
considered that there is a link between this condition and the occupational load on the wrist when
working on a keyboard, in the presence vibrations, in cases of overexertion of the upper limbs, etc.

Electromyography (EMG) is a highly specialized method for the diagnosis of peripheral motor
neuron damage (fore-horn cells, peripheral nerve roots, and peripheral nerves themselves, muscles and
neuromuscular transmission).

Electromyography examines the bioelectric activity of muscles. In routine testing, 2 groups of
methods are applied: needle and stimulation.[2]

The most sensitive technique is wrist-palm stimulation (61% sensitivity). Needle EMG has a
limited role in diagnosis and confirms neurogenic damage in the affected muscles. There are 3 main
indications: muscle weakness and tenor hypotrophy. and history of acute distal hand injury [3,4,5]

Electromyography is considered the most accurate diagnostic procedure, although it cannot be
fully accepted as a gold standard due to the possibility of false positives (about 15%) and false
negatives (about 18%) [1]

However, because of its low cost, in comparison to other diagnostic methods, its high
diagnostic reliability, and the few contraindications to its application, it remains a method of choice
for diagnosis and follow-up of the reinnervation of the median nerve in CTS patients.

Electroneurographic examination is indicative not only of CTS, but also in the differential
diagnostic plan in conditions with similar symptoms: cervical radiculopathy, polyneuropathy,
compression of n. medianus outside the area of the carpal canal, xp. [7,8]

Aim of study. To investigate the effect of a complex of physical factors on the reverse
development of symptoms of moderate carpal tunnel syndrome using electromyography.

Materials and methods. 57 patients with mild to moderate degree of carpal tunnel syndrome
clinically proven by electroneurographic study were examined. 38.60% of the patients were with right hand
affected, 9 patients (15.80%) with left hand affected and 26 patients (45.60%) with bilateral involvement
(n=26). In the last group, we examined both hands, so 57 patients and 82 hands were investigated.

Criteria for inclusion.

e Persons over 18 years old;

e Persons with mild to moderate CTS, according to electrophysiological standards of the
Association of Clinical Electromyography and Evoked Potentials of electroneugraphy (ENG) Research;

e Persons who have not undergone surgical treatment;

Based on the analysis of our own studies, we applied the following complex physiotherapeutic
program to the patients involved in the study:

o Ultrasound / 3-4 min / locally in the projection of the carpal tunnel at a rate of 0.2 -
0.3w / cm2 with a view hydrolytically, anti-inflammatory and antiedematous action of ultrasound, and
in order to improve the effect of subsequent electrophoresis because thermal and the mechanical effect
of KH proved to improve the absorption capacity of the skin.

o Electrophoresis with Nivalin (Galantamine) (+) locally, with the positive electrode
located in the carpal canal projection of 10 to 18 minutes and a current of 6-16mA in order to improve
the nerve conductivity

o Traditional kinesitherapy program including analytical exercises, facilitating techniques,
massage, soft-tissue mobilization, muscle relaxation and stretching techniques, joint mobilization
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techniques, active musculoskeletal exercises to strengthen forearm and arm muscles and training
precision gauges and reeducation of sensation.

In our study, we examined the sensory and motor fibers of the n. medianus. Changes in distal
latency, amplitude, and conduction velocity were observed. Usually, with mild or moderate nerve
damage, the following electromyographic abnormalities occur:

1. Conduction velocity on the motor fibers of n. Medianus for the elbow-wrist section most
often in the norm - 3.0 to 4.5 ms;

2. Extended distal motor and sensory latencies;

3. The amplitudes of SMAP and SNAP may be reduced in cases of secondary axonal
degeneration;

4. The velocity of conduction on the motor and sensory fibers of n. medianus through the
carpal canal is most often delayed (<50ms);

5. Significant decrease in the amplitudes (conduction block) of SMAP and SNAP when
stimulating the nerve in the wrist area.

In patients suspected of CTS with normal EMG parameters for the conductivity of the sensory
fibers, simultaneous examination of motor and sensory fibers increases the diagnostic prognosis by
10% (Chang MH L. L., 2006)

Results.

Evaluation of the effect of physiotherapy treatment on the improvement of trophic and
nerve conduction of the affected nerve.

The electroneurographic examination of the sensory and motor fibers of n. medianus was
performed three times - before the start of treatment, at 1-4 and 4-8 months after the end of the
physiotherapy course. Clinical experience and scientific literature indicate that changes in ENG
parameters cannot occur immediately after one or another type of conservative treatment (in this case,
within 10 days), so we did not perform a control ENG study immediately at the end of the
physiotherapy course.

ENG examination of the sensory fibers of the n. medianus.

By electroneurographic examination of n. medianus - sensory fibers we found that the mean
values of the investigated parameters (distant latency, SNAP amplitudes and conduction velocity)
deviate from the reference values within the limits of the electroneurographic criteria for mild to
moderate degree of manifestation of CTS.

From the ENG results presented graphically in fig. 1 we found prolonged mean distant latency
values of sensory fibers before initiation of physiotherapy treatment - 4.09 ms for the right hand and
4.01 ms for the left hand, which dropped statistically significantly to 3.49 ms for the left and 3.51ms. for
the right hand (p <0.001), and this statistically significant tendency for lowering the mean values and
maximal approximation to the reference values is maintained in the coming months (4-8) (p <0.001).

No statistically significant difference was found in the recovery of left and right hands.
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Fig. 1. Change in the mean value of distant latency parameters before and after treatment.

Comparison of mean values of SMAP amplitudes for sensory fibres of n. medianus before
treatment, 1-4 and 4-8 months reported a statistically significant tendency to increase these values (p =
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0.001) at the first checkup, increasing from an average of 17.98 ms before treatment to 22.68 ms at 1-
4 month and reaches an average of 24.48 ms at 4 -8 months after the end of treatment for the left hand
and from an average of 16.6 ms before FT to 18.69 ms at 1-4 months and 19.72 ms at 4-8 months after
end of treatment for the right hand (Fig. 2).

From the graph of Fig. 2 it can be seen that from the same starting position in the left and right
hand indicators, the rate of change towards increasing the mean value of the M response amplitude at 1-4
months is higher with the left hand affected and this the trend persists in the coming months - 4-8 m.

30
p <0,001
25
20 ?4 -
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before 1-4 m. after 4 - 8 m. after
treatment treatment treatment
== |eft hand 17,98 22,68 24,49
== right hand 16,6 18,69 19,72

Fig. 2. Change in the mean value of SNAP amplitude parameters before and after treatment

We found that the comparison of the average velocities of n. medianus - sensory fibres of the
hands we studied showed a statistically significant tendency (p <0.001) towards increasing the speed
of conducting and equalizing it with the reference values as early as 1-4 months - from 37.76 m/s to
43.53 m/s, which persists in the following months (4-8) after the treatment (47.87 m/s), with a parallel
recovery in left and right hands up to 1-4 months, with a tendency for a greater change in the average
rates of sensory fibre conduction for our left hand subjects, with almost identical mean baseline values
before treatment (Fig. 3).
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Fig. 3. Change in the average of the parameters of the speed of conduction on sensory fibres,
before and after treatment.

After correlation analysis, we found a very strong relationship between the change in the ENG
parameters of n. medianus for sensory fibers and the physiotherapy treatment with statistically
significant correlation (p <0.001) between the change of the mean values of the studied parameters and
their approximation to the reference values, both for distant latency and SNAP amplitude and the
speed of conducting up to 4 months after FT treatment, within 4-8 months after the end of the
procedures, the effect achieved is maintained (Table 1).
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Table 1. Effect of physiotherapy on ENG - parameters of n. medianus - sensory fibers

Time after correlation
treatment coefficient (r) P
) 1-4 m. 0,892 < 0,001
Distant latency (ms)
4-8 m. 0,668 < 0,001
1-4 m. 0,888 < 0,001
SNAP amplitude (mV)
4-8 m. 0,855 < 0,001
) ) 1-4 m. 0,914 < 0,001
Velocity conduction (m/s)
4-8 m. 0,696 < 0,001

ENG study of motor fibers of n. medianus.

By electroneurographic examination of n. medianus - motor fibers we found that the mean
values of the investigated parameters (distant latency, M amplitude and conduction velocity) showed
deviations relative to the reference limits before initiation of physiotherapy treatment within the limits
corresponding to electroneurographic criteria for mild to moderate manifestation of the CTS.

There is a tendency to gradually approach the normal values 1-4 months after the start of the
treatment and keeping the results achieved in the coming months.

We report prolonged distant latency of motor fibers with an average of 5.07 ms for the right
hand and 4.89 ms for the left hand, before treatment begins, which at the check-up (1-4 months) shows
a tendency to normalize (3.86 ms) - in the affected left hands, 4.05 ms - in the affected right hands and
keeping the results within the reference values for up to 4-8 months after the end of treatment -
3.62 ms for left and 3.38 ms for right hands, respectively.

The comparison of mean distant latency values before treatment and in ENG control studies
reveals a statistically significant tendency (p = 0.001) for a decrease in distant latency values after
treatment, both at the first (1-4 m) and at the second control examination (4-8m).

Here again, the correlation analysis shows a significant degree of dependence between
physiotherapy treatment and shortening of distant latency (Fig. 4)
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Fig. 4. Change in the mean value of distant latency parameters before and after treatment.

Comparison of the mean values of SMAP amplitudes of motor fibers before the FTP, 1-4 and
4-8 months reveals a statistically significant tendency for their increase (p = 0.001) at the first check-
up - from an average of 5.27 ms before treatment to 6.67 ms at 1-4 months and 7.95 ms at 4-8 months
after treatment ends for left hand and from an average of 6.97 ms before FT to 8.56 ms at 1-4 months
and 9.62 ms at 4-8 months after the end of FTP for the affected right hand (Fig. 5).
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Fig. 5. Change in the mean value of SMAP amplitude parameters before and after treatment.

It can be seen that left-hand indicators are better before the start of treatment, and the rate of
change to increase the amplitude of the M response is the same for left and right hands up to 1-4
months. The trend continues in the coming months (4-8) - p <0.001.

Comparison of the average velocities of n. medianus -motor fibers of the examined hands
showed a statistically significant tendency to increase the speed of conducting (p = 0.001) and aligning
it with the reference values at 1-4 months, which persists in the following months (4-8) after the
treatment, with no significant difference in recovery between left and right hands (Fig. 6).
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Fig. 6. Change in the average of the parameters of the conduction velocity of motor fibers,
before and after treatment.

Correlation analysis shows that there is a very strong, statistically significant (p <0.001)
relationship between the ENG parameters for n. medianus motor fiber conductivity (distant latency, SNAP
and conduction velocity) and the treatment performed, which is established even at the first check-up (1-4
months) after end of the treatment, and the results achieved are maintained over time. (Table 2).

Tab. 2. Effect of treatment on the ENG parameters of n. medianus - motor fibers

Time after correlation
treatment coefficient (r) P
) 1-4 m. 0,759 < 0,001
Distant latency (ms.)
4-8 M. 0,675 < 0,001
) 1-4 m. 0,838 < 0,001
SNAP amplitude (mV)
4-8 M. 0,795 < 0,001
) ) 1-4 m. 0,856 < 0,001
Velocity conduction (m/s)
4-8 M. 0,697 < 0,001
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Discussion. Neurophysiological study revealed data on lengthening of the distant latency of
n. medianus - sensory fibers. This is due to the major pathogenetic process of demyelinization resulting
from the compression of n.. medianus in the carpal tunnel. Before the motor, there is a sensory
deficiency due to the thinner myelin sheath of the sensory fibers and their greater vulnerability.

Sensory fiber ENG results show not only prolonged distant latency but also reduced amplitude and
reduced rate of conduction on sensory fibers meeting ENG criteria for mild to moderate nodal involvement.

This speaks in favor of the reverse development of the processes of demyelinization, which is
a particularly important prerequisite for the reverse development or progression of the development of
CTS and the worsening of the symptoms of the disease.

In the analysis of these results we found a statistically significant tendency to decrease the average
values of distant latency at the first control examination (1-4 months) and their maximum approximation to
the reference ones, which is maintained in the following months (4-8 months) (p <0.001).

There was a statistically significant tendency to increase the amplitude values (p = 0.001) at
the first control examination (1-4 months), persisting at the second control examination (4-8 months).

There is also a statistically significant tendency towards an increase in the speed of conduction
on the sensory fibers and its alignment with the reference values as early as 1-4 months, which persists
in the following months (4-8) after the treatment, which we refer most to the local iontophoresis with
Galantamine and the resulting skin depot, without of course underestimating the importance of the
other components of physiotherapy treatment.

Through the results of the correlation analysis, we found a very strong correlation with a high
correlation coefficient (r = 0.668 - 0.914) between the change in the ENG parameters of n. medianus
for sensory fibers and the physiotherapy treatment performed in the last two stages of our study. 1-4
and 4-8 months, with a statistically significant relationship (p <0.001) between the change in the mean
values of the studied indicators and their approximation to the reference values, both at distant latency
and at the SNAP amplitude and the speed of conduction 1 -4 months after treatment, and within 4-8
months after the end of the procedures the achieved effect is maintained.

Analyzing the electroneurographic examination of n. medianus - motor fibers we found that
the mean values of the studied parameters (distant latency, M-response amplitude and conduction
velocity) before starting treatment showed deviations, relative to the reference ones, corresponding to
electroneurographic criteria for mild to moderate manifestation of CTS - extended distant latency,
reduced amplitude and conduction velocity on motor fibers.

Motor fibers also show a statistically significant tendency to normalize the parameters studied
at 1-4 months after completion of the treatment for latencies, M-response and conduction velocity (p =
0.001), which is also preserved at the second examination (4-8 months). And here we have a very high
level of correlation (r = 0.675 - 0.856) in the last two stages of our study.

The statistically significant changes in the values of ENG parametric fibers of n. medianus, we
refer to the complex physiotherapy treatment, aimed at improving the trophic and nerve conduction,
accelerating the regenerative processes of the nerve structures, improving the trophic and
vascularizing the structures located in the carpal tunnel.

Last but not least, the fibrolytic action of ultrasound therapy leading to the spreading of
fibrous seals, which is quite common in CTS, is also important. Although different in their mechanism
of action, the physiotherapeutic procedures included in our program have a synergistic effect aimed at
overcoming the functional deficiency and reversing the symptoms of CTS.

Conclusions. Our study on the effectiveness of a complex of physical factors in the
conservative treatment of the CTS showed that early diagnosis and timely initiation of
physiotherapeutic treatment are a prerequisite for achieving very good results in terms of functional
recovery of the affected hand and the reverse development of clinical symptoms in patients with
proven mild to moderate CTS.

Electroneurographic examination objectifies the results obtained in physiotherapy treatment
There is a tendency for normalization of electroneurographic parameters, which lasts up to 4 months
after the end of physiotherapy and continues for a period of 4 to 8 months after treatment. The results
achieved are conditioned by the proven prolonged action of the physiotherapy procedures included in
the complex, the formed skin depot after electrophoresis with Galantamine, as well as the included
kinesitherapy program designed for the needs of patients with CTS and its individualization according
to the specific functional symptoms of each patient.
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The segmental demyelination of the sensory and motor fibers of n. medianus in the initial

stages, as a result of its compression in the area of the carpal canal, is a reversible process. An
integrated approach to the treatment of CTS, including early diagnosis, prevention and treatment, is
the key for success in mild and moderate forms of the syndrome, and competent and timely medical
advice is often crucial.
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Beryn. BeHosnuit TpoM00oeMOONi3M € OJHI€0 3 TPOBIMHUX MPUYHMH JIETAILHOCTI Ta
iHBamiu3amii B CBiTi. Pu3nk #Oro po3BUTKY Tix 4Yac BariTHOCTI Ta B IMICIATIONIOTOBOMY MeEpiofi €
3HAYHO BHMIIMH HDXK B HOMyJALil B LioMy. 3a octanHi 20 pOKiB CIIOCTEPIraeTbesl 301IbIIEHHS YaCTOTH
PO3BUTKY TPOMOOEMOOJIIYHHUX YCKJIaJHCHb B aKYIICPCHKiM MPaKTHIN, 1 K HACHIJIOK 30LIbIIEHHS X
YaCTKU B CTPYKTYpl MaTepUHCHKOT cMepTHOCTI [1-3].

Cyuacna crpareria nonepemxenHss BTE B akymepctBi mossirae B crpaTudikamii pH3HKY
PO3BUTKY TpoMOoemOomiuHux yckiaaHenb (TEY) i, 3a He0OXiAHOCTI, MPOBEJACHHI MEIUKAaMEHTO3HOI
tpoMmOompodinaktuku. OaHUM 13 (GaKTOpiB PO3BUTKY BeHO3HOTO TpomboemoOomismy (BTE) B
aKyLIepChKii MpaKTULl € HasBHICTh CEpLUEBO-CYAMHHOI mnaTosiorii. He3Baxaroum Ha YuMCIEHH]
JIOCJIIDKCHHSI BILUTUBY Kap iaJibHOI MaTOoJIO0ril Ha Iepedir BariTHOCTI Ta IOJIOTIB, BIJACYTHI OCTOBIpHI
JlaHl I0J0 BIUIMBY aHTHKOArYJSIHTHOI NPO(MIIaKTMKKM Ha Tepedir BariTHOCTI, IIOJIOTIB Ta
MICIISITIOIOTOBUH MEpPioJl y 1aHO1 rpyNy MaieHTok [4,5].

Binpmricte  Cy4acHMX HAcTaHOB PpO3IIUPAIOTH IOKa3d Ta TPUBAIICTh 3aCTOCYBAaHHSA
MEIMKaMEHTO3HOI TPOMOONPO(]IIAKTHKH, OJHAK MEXaHi3MH PO3BUTKY MOOIYHHX edekTiB Bij gaHOl
npodiakTUKU Ta PaKTOPH, SIKi CIIPUSIOTH iX PO3BUTKY, 3AJIHIIAIOTECS JUCKyTabeIbHUMH [6,7].

OnHuM 3 HaiOLIbI HEOE3NEeYHNX YCKIIaIHEHb IPOBEACHHS aHTUKOATYJISIHTHOI PO iIaKTHKN
€ PO3BHUTOK r'emapHuH-iHIyKoBaHOi TpoMoOoruromnenii (I'1T).

YmoBHo I'IT moxminsrors Ha aBa tumu [8]: I'IT I tumy — HeiMyHHa, HElTIOCHHKPUTHYHA
tpombouuTornienist ta I'lIT II Tumy - iMyHHa, 1110CHHKPUTHYHA TPOMOOIIUTOTICHISI.

Mexani3m po3BUTKY HeimyHHOro THIy ['IT momsirae B 3maTHOCTI TPOMOOLMTIB MOCHIIIOBATH
aKTHBHICTh TPOMOOITMTIB, IO TMPHU3BOJUTH N0 PO3BUTKY KOMIICHCATOPHOI TPaH3UTOPHOI
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rinepkoarymauii. HaiOinpn miggatiauei A0 TpaH3UTOPHOI Tinmeparperaunii He3pimi Ta mononi gopmu
TPOMOOLIUTIB, siKi cTaHOBISATE 20-30% Bif 3aranpHOTO My [9].

Hns T'IT 1 xapakTepHUM € 3HIKEHHS piBHS TpoMOouuTiB B Mexkax 10 30% Bing BUXiTHOTO
piBHS, iK€ BUHUKAE B MepIi 2 100U Mmicis MoYaTKy MpHiHoMy TenapuHy i 306epiraetscs mpotsrom 10-
14 7116 [10]. Bussnenns neiniocunkputuanoi ['1T 3amexuTh B mepiry 4epry BiJl TepMiHy MOBTOPHOTO
00CTe)XeHHS Ha KUIBKICTh TpomMOomuTiB (MakcuManmbHO Ha 2-ry Ta 10-Ty 1n00y) Ta dYacTtoTH
MIPOBENICHHS JaHOTO OOCTEXEHHS, 1 CTAHOBUTH B cepeqHboMy 45-60% cepen BariTHUX, SIKi NPUIAMaIOTh
remapuH-BMiCHI aHTHKoaryJsiHTU. [Ipu nmaHomy ctaHi, Ha ¢oHi QizionoriyHoro mepediry BariTHOCTI,
KITIIHIYHI IPOSBH BiJCYTHI 1 Teparis, BiIMOBiHO, HE TOTpiOHa [§].

Haxanp, neimynna ['IT € ocCHOBHOIO MPUYMHOIO BiIMIHM aHTUKOATYJSIHTHOI MPOdiTaKTHKU
mig Jac BariTHOcTi. Taka curyamist € BKpail HEOE3MEYHOI OCKINBKH y TAIi€HTIB, SKI OTPUMYBal
AHTUKOATYJISTHTH 3 IPUBOJTy HAIBHOCTI IIOMIPHOTO Y1 BUCOKOTO PH3UKY PO3BUTKY TPOMOOEMOOIITHNX
YCKJIaAHEHb, IPH HEOOTPYHTOBAHIM BiAMiHI Te€MapHHIB 3pOCTa€ PU3UK PO3BUTKY TPOMOOEMOOTIUHIX
yCKJIamHeHs [8].

I'IT II (imyHHa, aHTUTLI- acoliiioBaHa, iAIOCHHKpAaTUYHA TPOMOOIUTOICHIS) — i€ KITiHIKO-
nmabopaTopHUil CHHIPOM JIJIsl BCTAHOBIIEHHS SIKOTO HEOOX1THUMU € JOTPUMaHHS 2-0X KPUTEPIiiB:

1. JlaGoparopHuii: pi3Ke 3HMKEHHS PiBHS TPOMOOIMTIB Ha 4-14 mo0y MiCIs MepIioro mpuiomy
renapyuH-BMICHUX aHTUKOAryJISHTIB (3HM)KEHHS piBHs TpoMOOIMTIiB Ha 50% Bii BUXiJHOTO PiBHS).

2. KniHiyHWiA: PO3BUTOK apTepiallbHUX a00 BEHO3HUX TPoMOO03iB Ha ()OHI BHUKOPHUCTAHHS
remapuHis [8].

BaxxnuBo 3a3HaunTH, MO A7 A1arHOCTUKHA TPOMOOIIMTOIIEHIT B TAKOMY BHUIIAJIKY, KPHTEPIEM €
3HIDKEHHs TpoMOo1uTiB Ha 50% Bijl BUXiHOTO PiBHS, i MOXe cTaHOBHTH NoHaa 150x10x9/x1. [8, 9].

Kniniune 3nauenns imyHHoi ['IT monsirae y BaXKMX HacligKaX, sKi BUHHKAIOTh MPH AaHil
narosorii. Tak 3a manumu E. Warkentin et al., 8 35-70% naiieHTiB BUHUKAIOTh TPOMOOEMOOITIYHI
yckiaanHeHHs, B 20% - imeMiyHi 3MiHM, SKi BHHUKAIOTh BHACHIJOK TPOMOO3iB IMPHU3BOIATH JI0
HEOOX1THOCTI aMIyTallii KiHI[IBKH, a JICTAJIbHICTh CTAHOBHUTH Maibke 30% [8].

He 3Baxkatoum Bucoky kmiHiuHy 3HauymicTs ['IT Il mpoBemeHHs 1abopaTOpHOiI JiarHOCTHKH
JIAHOTO 3aXBOPIOBAHHS € JIOCUTH MPOOJIEMATHYHUM, B OLJIBIIOCTI BHITAJKIB B3arajgi HEMOXXJIHUBUM 1
TOMY 3BOAMTHCA (DAaKTUIHO JI0 BU3HAYCHHS PiBHS TPOMOOITUTIB.

IMyHHHI TeHe3 TPOMOOIMTONEHIT MiATBEPKYIOTh 32 JONOMOTOI0 BUSBIICHHS CIEIU(IYHUX
aHTuTiN 70 TpomOouuTiB (PF4-aconiiioBani aHTHTINA), SIKi BUSIBISIOTH 32 JIOMIOMOTOO TMOJIiMEpa3HO-
JMaHIIOTOBOI peakmii abo imyHodmoopectieHTHHM MetonoMm [10]. [ami meromam NMiarHOCTHKH €
JIOPOTOBAPTICHUMHU 1, HAaXKallb, HEJOCTYITHUMH JJIsi PYTHHHOI KIIIHIYHOI MpakTUKU. Binbiie Toro npu
mizgo3pi Ha aHTHUTLI-acomioBany ['IT curyariisi Bumarae Bif KIiHIIUCTa KOHKPETHUX i MPOTATOM
nepuroi 1004 3 MOMEHTY TTiJI03pH JITaHOTO CTaHy.

OKpiM aHTUTIT acoUiOBaHOTO MEXaHi3My, B PO3BHTKY TPOMOO3iB, BaXIIMBE KIIiHIUHE
3HaueHHS TOJISITae B KOMIIEHCATOPHOMY 30inbinenHi TpoMOiHy Ta VIII dakTopa 3ropranHs KpoBi, a
TaKOX B PI3KOMY 3HIKEHHI KUIBKOCTI Ta (PYHKIIOHATBHOI aKTUBHOCTI €HJIOTEHHUX aHTUKOATYJISIHTIB
(aatutpombina III, mporeina C Ta mpoteina S). Came pi3KMM 3HM)KEHHSIM aKTUBHOCTI mpoteiHa C,
AKUHA € BiTaMiH-K 3aJeKHMM aHTHUKOAryJIsIHTOM, MOSCHIOIOTH MEXaHi3M IPOTrpecyBaHHS PO3BUTKY
TpoMOO03iB Ta BUHHKHEHHSI IKIPHUX HEKPO3iB B pa3i KOpeKIlii renapuHo-Tepartii BaphapuHoM [9].

Otxe BuKOpHCTaHHS BapdapuHy Tmpu po3BUTKY aHTuTLI-acorifioBanoi [IT € Bkpait
HeOe3neyHnM. AJIBTEPHATHBOIO 3aUIIAIOThCS HOBI opanbHi anTHkoaryiasHtd (HOAK). Oxnak naHux
npo BukopuctanHd HOAK min uyac BariTHOCTI € HEZOCTATHBHO Il TOro 100 pEeKOMEHIyBaTH ix
npuiioM mifg yac recranii. Oco011Bo HeOe3MeUHNM BBKAETHCSI BUKOPUCTAHHS IaHOI IPyNHX IpenapaTiB
B TIEPILIOMY TPUMETPI BariTHOCTI Ta B MepiIy 100y MicisimoaoroBoro nepioay [8,10].

BuBueHHs MposiBiB Ta MEXaHI3MiB MOMIJIMBUX HETaTWBHUX Jiil HA OpraHi3M MaTepi Ta IUIOJa,
po3po0ka Jau(epeHIiHOBaHUX AiarHOCTHYHO-TIKYBaJIbHUX aJTOPUTMIB J03BOJIUTH  IIiJIBHIIUTH
e(eKTUBHICTb Ta MATEPHHCHKY 1 EpUHATANILHY O€3MEUYHICTh TPUBAJIOI aHTHKOArYJISIHTHOI Tepamii nmpu
3aXBOPIOBAHHSX CEPLEBO-CYANHHOI CUCTEMH Y BariTHUX.

Meta [aHOTO JOCHIHKEHHSI BUBYMTH OCOOJUBOCTI IE€MOCTa3iorpaMu Ta MOKA3HUKIB OOMIHHY
KICTKOBOi TKaHWHH y TAIl€HTOK i3 3aXBOPIOBaHHAMH cepueBo-cynuHHoi cuctemu (3CCC) Ha Tii
AHTHKOAT'YJISIHTHOI MPO(MIJaKTHKK BEHO3HOTO TPOMOOEeMOOIi3My 1 Ha OCHOBI OTPUMaHHMX JaHUX
po3pobutu audepeHUiiioBaHi MiarHOCTHYHI Ta JIKyBaJbHO-MPOQITaKTHYHI 3aXOJH, CIPSIMOBaHI Ha
CBO€YACHE BHSBJICHHS Ta KOPEKLII0 YCKJIaJHEHb BariTHOCTI, MOJIOTiB ¥ MiCIAMOIOrOBOrO MEPiogy Ta
mo6igHUX e(DEeKTIB BiJ MPOBEICHOT AHTHKOATYJIAIII.
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Marepianu Ta MeTOIH.

BiamoBigHO 10 MOCTaBICHWX METH 1 3aBIaHb HaMHU IpoBeneHo obOcrexeHHs 140 BariTHHX i3
3CCC, sxi oTpuMyBanHM aHTHKoAryisaHTHY mpodimaktuky (AKII): 72 Baritaux xinkm i3 3CCC
(ocHOBHa rpyma) — 3acTOCOBYB&JIM 3ampornoHoBaHy Hamu MoaudikoBany AKII Ta kommiekcHy
Tepamio 3 Mepmroi MOJOBHHMA BariTHOCTI; O TPymW MOpiBHAHHS yBidtwio 68 xinok i3 3CCC, 3
MTOMIPHAM Ta BHCOKHM CTYIICHSIMH PHU3UKY PO3BHTKY BEHO3HOTO TpoMmboembOomismy (BTE), sxi Oymau
CKepoBaHi Ha JI000CTEXEHHS, JKyBaHHS Ta MiATOTOBKY 10 MOJIOTB B
AY «IIAT im. akan. O.M. Jlyk’snoBoi HAMH Vkpainu» B Tepmini 34-38 TWKHIB BariTHOCTI, i
BIJIIOBITHO OTPUMYBAJK, A0 TocmiTamizamii, nmume crangaptay AKIL I'pymy konTpomo ckiamu 50
3I0POBHUX BariTHUX JKIHOK 3 HU3bKHM pU3HKOM po3BHTKY BTE.

OcHOBHa Tpyma >KIHOK oOTpuMmyBaia okpiM crangaptHoi AKII 3anpomoHoBany Hamu
Moar(ikoBaHy Tepariio, sSKa BKIIIOYaa: JIe3arperaHTHUI Ipenapar — aleTHICATIIWIOBY KHUCIOTY B
nmo3i 150mr 1 pa3 Ha moOy mepopaibHO, Micas mpuioMy ki, 3 12 mo 36 TWKIEHb BariTHOCTI;
KOMOIHOBaHUH Mpenapar, KU PeryJioe OOMiH Kajbllito Ta (Gocopy B opranizmi — kanbmii- D3,
SIKUI MICTUTh B OJHIM TaOmeTIi KaibIlito kapoonat — 1250 mr, mo ekBiBajieHTHO 500 Mr KaJblIlito,
xonekanpnudepon (Bitamin D3) — 10 mxr (400 MO) y BHUIIAAi KOHIEHTPATy XOJIEKAIBIH(EPOTy
4 mr, o 1 xyBanbHi# Tabnerwi mij 9ac Beuepi, 3 16 THXKHS BariTHOCTI JIO TOJIOTiB; KOMOIHOBaHHIA
npenapar, SKWi MOKpallye CTaH SHIOTeNi0, Mae MpoTH3analbHuil Ta (QidpuHOMITHUHNN edekTn —
OerapriH, fKkWii MICTUTh B omHOMY came apriiH - 1000mr ta 1000Mr Oerainy, mo 1 carme
po3unHeHOoMY B cKiIsHII (100 MIT) TUTHOT BOIM KIMHATHOIT TEMIIEPATYPH IBidl Ha JOOY IMiCIIS 1XKi.

I'pyna mopiBasHHES XiHOK 3 3CCC oTpuMyBana BHKIIOYHO CTaHAAPTHY aHTHUKOATYJISTHTHY
TEpAITio.

KinpkicTe TpoMOOIIMTIB BU3HAYAIN MPU MIKPOCKOIIII IIJITXOM MIPSMOTO MiIpaxyHKy B Kamepi
I'opsieBa 3a JONOMOTOI0 (ha30BOKOHTPACTHOI TPUCTABKH.

KpoB ans anamizy QyHKIIOHAIBHUX OCOONMBOCTEH TPOMOOLMTIB Opajw 3a JOIOMOTOI0
IIAPOKOi CyXOi CHIIIKOHOBaHOI TONKH Oe3 MmpHuily 3 KyOiTalbHOI BEHH BUIFHUM IIOTOKOM B
neHTpuyXHi CHIIIKOHOBaHI MpoOipkH, MOTIM ii 3MimyBanm 3 3,8 % po3urHOM IUTpaTy HATPIIO B
chiBBiiHOmeHHI 9 :1 1 meHTpudyryBamu npu mBuAKocTi 1500 00epTiB Ha XBWIMHY NPOTATOM
7 XBWJIMH JUIsL  OJiepKaHHS TpoMOomuTHOI mmnasmu. Jlnsg ojepkaHHS T1uta3Mu, 30igHEHOT
TpOMOOLIUTaMH, KpOB HeHTpudyryBaiu i3 mBuakicTio 3000 06/ xB. mpotsrom 20 XBUIUH.

Jis BUBYEHHS arperamiiHol aKTUBHOCTI TPOMOONHWTIB OyB BUKOPHUCTaHUH (hOTOMETpHUHHIA
METO/I 3 TpaiuHOI0 PEECTPALIIEI0 MPOIECIB. Arperailito TPOMOOIUTIB PEECTPYBAIHM OHOIIPOMEHEBUM
¢doroenekrpokoiopumerpom DE-M i mnoreniiomerpom KCII-4. B kroBeTy TOBHIMHOIO 5 MM, ska
3HAXOJMJIACh B 3€JICHOMY CBITJIOBOMY HOTOI, BBOJWIHM 1,5 MII IIUTPAaTHO-TPOMOOIUTAPHOI IIIa3MH,
MOCTIHHO TIEPEMIITytoun ii CHIIIKOHOBAHOI MIIIAIKOIO, PO3MIIIEHOI 32 CBITIIOBUM IOTOKOM, 3
HIBUAKICTIO 3 00/cek. B skocTi iHaykTOpa arperailii Oyjia BUKOpUCTaHa aJeHO3WH-5-maudochopHa
kucnora (AJI®), pozunHena 3abydepeHuM po3unHOM B KoHueHtpamii 10 mmons/n. Takum unHOM
oTpuMyBaii rpadidHe BigoOpaskeHHs arperaiii TpoMOOIMTIB — arperaTorpamy. 3a arperaTorpamoro
PO3paxoByBaJIM HACTYIIHI MMOKa3HUKH: KyT arperaiii TpomoonutiB (KAT), gac arperarii TpoMOOIHTIB
(YAT), pizauiio 3HWKeHHS ontudHOi misHOCTI tuiasmu (P3O0IL), Bucory arperarii TpoMOonuTiB
(BAT), yac narentHoi arperauii TpomOouutis (YJIA).

CymapHuii innekc arperaiiii Tpomo6oiutis (CIAT) po3paxoByBaiu 3a hopmyioro M.A. Howard
et al. y momudikarrii B.I'. Jluuesa.

Busnauenns ¢ynkuionansHoi akTuBHOCTI piBHA mnpoteiny C Oyno mpoBeaeHO eKcipec
METO/IOM, SIKHH sIBIIsiE CO00I0 MoAM]iKamilo CTaHZAPTHOTO METOAY BH3HAYEHHS aKTHBOBAHOTO
YaCTKOBOTO TpoMOormacTHHOBOro yacy (AUTY).

CratucTnuHy 0OpOOKY TaHUX TPOBOAMIIM 3a JIONOMOror mnakera mporpamu Microsoft Excel,
SPSS- 14.0 for Windows. [lns BUSIBIEHHSI CTATHCTHYHOI 3HAYYIIOCTI BIIMIHHOCTEH BHKOPHCTOBYBAJIN
Herapamerpuunnid U-kputepii ManHa-YiTHI Ui He3alie)KHHX 3MiHHMX 1 Kpurepiii CThlojeHTa.
BingMiHHOCTI MK aHaII30BaHUMH TIOKa3HUKAaMH BBayKaJld JIOCTOBIPHUMHU MPH PiBHI 3HaunMocTi p < 0,05.

3 METOI0 OCTIKEeHHS (YHKLIOHATBHOI aKTUBHOCTI TPOMOOLIUTIB, TPOBOJMIOCH BUBYEHHS iX
arperamiiHoro moreniiany. Ha moyarkoBomy eTami yciM BariTHHUM OYJI0 HPOBEACHO arperoprpamy B
Mepmuii JAeHb TpwiioMy acmipuHy. [lpu aHamizi KpWBHX BCTAHOBJICHO TIOKAa3HHWKH, B MEKax
pedepeHTHUX 3HAueHb, OJHAK pe3yJbTaTH OOCTEeXEHb CBiAYaTb NP0 aKTUBALII0 CYIUHHO-
TPOMOOIIUTAPHOI JTAaHKK TeMocTasy y xkiHok i3 3CCC (Ttabmurgs 1).
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[Ipu aHamizi IHTEHCUBHOCTI MpOILECy arperaiii BCTAHOBJICHO AOCTOBIPHY BiAMIHHICTH B KYTi
arperamii Tpomborutie (KAT) — 65,6+1,14° npotu 44,7+1,12° - y XiHOK Tpynu HOPIBHSHHS, Pi3HUII
omtryHOi migpHOCTI Trazmu (POLIIT) 28,8+0,38 B ocHOBHIN rpymi, mpotu 27,2+0,39 — y rpymi
MOPIBHSHHSA; Ta B CyMapHOMYy iHjekci arperanii tTpomOonutiB (CIAT) — 63,8+1,87% B OCHOBHIii
rpymi, npotu 71,3+1,74% - B rpymi mopiBHAHHSA. MEHII BUpaXX€Ha PI3HUI B TMOKAa3HUKaX, AKi
BIJIIOBiIaJI¥ 3a MIBHIKICTH arperamii. Tak, y Mami€HTOK OCHOBHOI TPyIU JAOCTOBIPHO HIKYOIO Oyia
Bucota arperamii TpombouutiB (BAT) — 2,7+0,12cm, nHa Bigminy Big 3,0£0,13cm — y rpymi
nopiBHsHHS; vac arperauii Tpom6ouutis (HAT) — 10,5+0,41 xB B ocHOBHIH Tpyti, mpoTtH 13,5+0,39x8
— B TpyIi MOPIBHAHHSA; Ta 4ac jJaTeHTHoi arperamii tpomborutie (UJIAT) 28,7 £0,46¢c mpotu 34,4+
0,45¢ — y BariTHUX TPyHH KOHTPOITIO.

Tabmumns 1. [lokasHmkm  arperarii  TpPOMOOLWTIB Yy TAII€HTOK JO0 TMPU3HAYECHHS
acmipuHONpO(iTaKTHKH
IToxazuuk I'pyma xiHOK
OcHoBHa rpyma (n=72) I'pyna mopiBHsiHHs (N=68)

Bucota arperaiii TpoMOOIHUTIB (cM) 2,7+0,12 3,0+0,13

Yac arperauii TpoMOOLUTIB (XB) 10,540,41 13,540,39
Yac naTentHoi arperartii (c) 28,7+0,46 34,4+ 0,45
Kyr arperarii (rpaz.) 65,6+1,14 44,7+1,12
PisHuis 3MiHM ONTHYHOT IIBUIAKOCTI 28,8+0,38 27,2+0,39
CymapHoMy iHzekci arperauii (%) 63,8+1,87 71,3£1,74

B mopanbumioMy mpoBoamiach OIiHKa €(EeKTHBHOCTI Je3arperaHTHOro e(ekTy acmipuHy B
namieHTok 00ox rpyn Ha 3-Ti0 100y mnpuiiomy. Ockinekn ACK Tpu3BOIUTH 1O NPUTHIYCHHS
TPOMOOKCaH-3aJIeKHOTO IIISAXY arperaiii TpOMOOIHTIB Ha arperorpaMi epeKTHBHICTD 03U acIipHHYy
BCTaHOBIIIOEThCSA TPU TPUTHIYCHHI APYroi XBHWJI arperauii Ta HE3BOPOTHOCTI MpOIECy arperarii
nepmioi xBwii. [Ipu anHamisi arperorpam Oyio BcTaHOBiIeHO, mo B 16 (34,1%) BariTHUX OCHOBHOL
rpymu 1a B 9 (21,4%) BariTHUX TIpynd TNOPIBHSHHS peakliss TPOMOOLMTIB Ha acHipuH €
cybonrumManpHO0. [lokazHUKM arperorpaM B 000X TpyIax He Malld JOCTOBIPHOI Pi3HUII (pe3yibTaTi
oOcTexeHHs1 HaBeJieHO B Tabmuii 2), 3a BuHATKOM KAT - 46,2+1,13° y rpyni mopiBHSHHS TPOTH
43,5+1,12° - y )KiHOK B OCHOBHOI TPYTIH.

Tabmuns 2. TlokasHuku arperarii TpOMOONMTIB y TMAaIi€EHTOK Ha 3-T0 100y Mics
npusHaueHHs ACK

[Tokasznuk I'pymna iHOK
OcHoBHa rpyma (N=72) I'pyna mopisHstHHs (N=68)

Bucota arperaiii TpoMOOILHUTIB (cM) 2,9+0,13 3,0+0,12

Yac arperauii TpoMOOLUTIB (XB) 12,84+0,40 13,440,41
Yac saTentHoi arperarii (c) 32,6+0,46 33,7+ 0,45
Kym acpezauii (zpad.) 43,5+1,12 7 46,2+1,13
Pi3Huis 3MiHM ONTUYHOT HIBMIKOCTI 27,8+0,37 27,3+0,38
CymapHomy ingekci arperartii (%) 70,9+1,82 71,2+1,78

[pumitka ” - pi3HHI JOCTOBIpHA BITHOCHO rpymnu nopiHsHHS (P<0,05)

3 MeTol JOoCATHEHHs eQeKTHBHOI jae3arperaTHoi nii, OyJlo NpOBEIEHO eCKalalilo 03U
acmipuny 10 150 Mr Ha 100y. 3 METOIO0 BCTAHOBIICHHS aCIipUHOPE3UCTEHTHOCTI, Yepe3 JIBi 00U Ticis
30utbieHHss 03 ACK Oyj0 MOBTOPHO MPOBEACHO JOCIIKCHHsS arperamiifHoro moTeHIany
TpoMOonuTiB. [Ipu aHami3i arperorpam Oyio BCTaHOBIEHO, IO B 4 (5,6%) BariTHUX OCHOBHOI Ipynu
ta B 5 (7,6%) NaiieHToOK TPyNH MOPiBHSHHS 30epiracThCst 3BOPOTHIN XapakTep JIpyroi XBWII arperariii
IO CBITYUTH MPO ICTUHHY PE3UCTEHTHICTh JIAHHUX TMAIIEHTIB JIO ACTipUHY.

Orxe MOXHa BHCHOBOK, mo mnpusHadyeHHs ACK mae mno3utuBHMI edekT Ha CyAHHO-
TpoMOonmTapHuii ToMeoctas y BariTHux i3 3CCC; mij 4ac BariTHOCTI HAHOUIBII ONTHUMAIBLHUM €
NpU3HAYEHHs acmipuHONpo(piakTukd B 11031 150Mr Ha 100y, OCKUIBKM TpU TaKkoOMy JO3yBaHHI
4acToTa CyOONTUMANIbHOI peakuii MiHIMI3y€eThCs, a OTEHUIIOBAaHHS TiIEPKOAIATOPHOI TPAaH3UTOPHOI
TpoMOOLIMTOIIEHI] He € BUpaXkeHO10. YacToTa pO3BUTKY acIiprHOpEe3UCTEeHTHOTI y BariTHuX i3 3CCC €
JIOCTOBIPHO BHINOI0 HIX y 3I0POBHX XKIHOK, CBIAYATH NIPO HANPYKCHICTh KOMIICHCATOPHHX
MEXaHI3MiB IEPBHUHHOTO TEMOCTa3y B JaHOI T'PYIH JKIHOK 1 € OJHHM 13 JONaTKOBHX (aKTOpPiB
NpU3HAYEHHS aHTHKOATyJISTHTHOT MPOQLIaKTUKHU JaHild TPYIIi BariTHUX.
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3 METOl0 BCTAaHOBJICHHS OCHOBHHX 3aKOHOMIPHOCTEH BIUIMBY AaHTHUKOATYJISIHTIB Ha
KOHIICHTPAIII0 TPOMOOITUTIB MPOBEACHO aHANi3 Pe3yibTaTiB KITiHIKO-T1a00paTOPHUX OOCTEXEHb, Iif
Yac BariTHOCTI Ta B MICISITIONIOTOBOMY TIEPiOi.

Bapto 3a3HaunTH, MO Nami€eHTKaM OCHOBHOI IPYNH Ta IPYNU KOHTPOJIO JOCIIIKEHHS KPOBi
Ha KOHIIEHTPAIII0 TPOMOOIMTIB MPOBOAWJIOCH I/l Yac BariTHOCTI: B 1-ii JeHb MOCTYIUIEHHS B
cramionap, Ha 10-i, 20-it nenr orpumanus AKT, B 36-38 TmwxHiB rectamii, B 1-y 100y Ta B
MIiCISIIONIOrOBOMY Tiepioni — Ha 1-y Ta Ha 10-y 100y.

Xinkam rpynu mOpiBHSHHS JTOCIiIKEHHS MPOBOAMIOCH Juiie B 36-38 TkHIB recrauii, B 1-y
o0y Ta B MICIANONIOroBoMy mepioni — Ha 1-y Ta Ha 10-y g00y. Pe3synmpTatn oTpuMaHuX pe3ynbTaTiB
HaBezeHi B Tabmui 3.

Tabmuns 3. PiBeHb TPOMOOIMTIB y OOCTEKEHHX >KiHOK B Pi3HI TEPMIHM BariTHOCTI Ta B
HiCJIANOIOrOBOMY Mepiofii

Yac obcTexeHHs 3HadeHHs MOKa3HUKA IO TPyIax 00CTeKEHUX KIHOK
OcHoBHa rpyma N=72 I'pymna mopiBHSAHHS KonTtponrna, N=50
n=68

1-uii nesp (212,3+3,2)" - 271,5+3,2
10-ui1 nesp (192,8+3,2)" - 272,427
20-uii neHp (201,4+3,3) © - -
36-38 TIkHIB (173,735 ) ~* (164,4+3,3)" 205,7+3,1
2-ra mo6a III1IT (179,6+3,2) * (168,9+3,4)" 195,3+3,5
10-Ta no6a IIIIT (183,43, )" (188,1+3,5)" 201,7+3,2
Ipmmitka. * Pi3HHI TOCTOBIpHA BITHOCHO KOHTPOIBHOI rpymH, p<0,05;

* — pi3HUI JOCTOBiIpHA BITHOCHO TPpyIH mopiBHAHHSA, p<0,05;

KonuenTpariist TpomMOonuTiB Oynia TOCTOBIpHO HIKYOIO Y JKIHOK OCHOBHOI Tpymu: (21243,2)
x10 %/n mpotu (271,543,4) x10 %11 — B KOHTPOMNBHIi rpymi. TaKMM YHHOM MOKHA 3pOOMTH BHCHOBOK,
mo mixg yac BaritHocTi y kiHOK i3 3CCC cmocTepiraroTbcs iHTEHCHBHI aJlalTaTHBHI IPOLECH
CYJIMHHO-TpoMOoIMTapHoro remoctasy. Ha mouatky AKII, crmocrepiraetbesi MOCTYNOBE 3HWKEHHS
piBHS TpPOMOOLHUTIB, sIKE YTpUMYE€Tbcs TpoTsaroM repmux 10-tu  gmiB. Taka TeHIeHIs
CIIOCTEPITa€eThCs, K Y JKIHOK i3 BUCOKUM pU3WKOM po3BUTKY BTE, Tak i B mami€eHTOK 3 MOMipHUM
pU3UKOM, B OCHOBHill rpymi. Bukopucranas HMI', sk aHTHKOArynsHTHOI MPOQINAKTHUKU Il Yac
BariTHOCTI OKPIM OCHOBHOTO aHTHUTPOMOOTHYHOTO e€(heKTy MPU3BOAUTH TAKOXK JO OUTBII BHPKEHHX
3MiH B CYJIWHO-TPOMOOIIMTAPHIM JaHIll reMoCTa3y, M0 BiJOOpa)XaeThCs B TiNEPKOATYJIATOPHOMY
TPaH3UTOPHOMY 3HIKEHHI KOHIEHTpallii TpomOonuTiB Ha 10-20 %.

Haiibinpm BupaykeHe 3HWKEHHsI TpoMmOouuTiB BinOyBaeThes B 11l TpumecTpi, konmu edektu
AHTHKOAryJISTHTiB Ha TPOMOOIIMTH TOTEHIIIOIOThCS TaKMMH KOMIIEHCATOPHHMH MEXaHi3MaMH SIK
TEMOJIMITIONIS 1 TPUMMIHT TpoMOonuTiB B TutanieHTi. B III TpuMecTpi koHIIeHTpattis TpoMOoIHTIB OyIa
JIOCTOBIPHO HWKYA Y JKIHOK TpymH MopiBHIHHS: 164,443,3 mpotu 173,7+3,5 B OCHOBHIM rpyTi, i Oyna
JIOCTOBIpHO HIKUE (B cepeqHboMY Ha 22%) 32 IOKa3HUKH Y JKiIHOK KOHTPOJIBHOI rpymu - 205,7+3,1.

B micnsmonoroBomy mepiofi — edeKT aHTHKOATYJISIHTIB IOTCHIIOETHCS ITiIBHIEHUM
CMIOKUBAaHHSAM TPOMOOIUTIB B IUIAIICHTAPHIN IiUIsIHIN. BCTaHOBIEHO MOCTOBIPHO HIDKYY Pi3HHIIIO
KOHIeHTpaIlii TpoMOoruTiB y narientok i3 3CCC, ski otpumyroTh AKII B opiBHsHI 13 Malli€HTKaMHU
rpymu  koHTpomto (179,64£3,2 mpotm 195,3£3,5). [lopiBHIOIOYM OTpUMaHi pe3ynbTaTd B
HICJIANOIOrOBOMY MepioJi BUSBIEHO 3MEHILIEHHS B PI3HMLI MMOKa3HUKIB MK OCHOBHOIO TPYIIOI0 Ta
rpymoto nopiBasHHS 179,6+3,2 npotu 167+3,4, TOOTO piBeHh TPOMOOIINTIB B OCHOBHIM rpymmi Ha 14%
BUIIMH 3a TMOKa3HWUKU B rpymi TNopiBHAHHA. OTprMaHi pe3yjibTaTH CBiI4YaTh NMpO e(EeKTUBHICTH
MPOBEJICHOT MeTMKaMeHTO3HO1 Kopekiii AKIIL.

B ycix rpynax crnocrepiraeTbcsi MOCTYIOBE 30UIbIIEHHs] KOHIEHTpalii TpoMOonutiB Ha 10-y
J00Y TIiCIISIIIOIOTOBOTO TEPioNy, MOKAa3HUKU Y OCHOBHIN TpyHi Ta y TPyl MOPIBHSHHS CYTTEBO HE
Bifpi3ustoThes (181,5+3,2 ta 180,34+3,1 BimMOBiAHO), aje 3alHMINAIOTHCH HIKYUME 32 Pe3yJbTaTH
oTpuMaHi B rpymi koHTpomo (201,7£3,2).

Cepen obcresxxenux xiHoK y 12 (16,7%) namienTok ocHoBHOI rpymu Ta y 14 (20,6%) rpymnm
nopiBHsHEA B 11l TpuMecTpi BHABIEHO KOHIEHTpaLil0 TpoMbGouuTiB Hwkde 3a 150x10%mi. Cepen
BariTHUX KOHTPOJILHOI TPYIIH aHAJIOTIYHUH MOKa3HUK CTAHOBHB 8%.
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[Ipu perenpHOMY aHali3i piBHIB TPOMOOIMTIB cepell AaHUX BAaTiTHHUX, BCTAHOBJICHO HACTYIHI
3aKOHOMIpHOCTi (Tabmn. 4). IHTEeHCHBHICTH PO3BUTKY TPOMOOIMTOMNEHii Oyna OLIBII BHPaKEHOIO Y
NAll€EHTOK 13 TPyNM MOpPIBHSHHA: B KIHOK OCHOBHOI rpymu jume y ozasiei (1,4%) piBens
TpombouuTonenii Oys HmwkuuM 3a 120x10%mn. Toxmi sk B rpyni NOpPIBHAHHA B IOJOBMHI BCiX
BUIIA/IKiB TPOMOOIMTONEH N piBeHb TPOMOOIUTIB cTaHoBUB MeHine 120x10%mi, 3 Hux y 2 (2,9%) <
80x10° M1, 10 06YMOBHJIO TAMYACOBY BiJIMiHY aHTHKOAT'yJISHTHOI NPO(iNTAKTHKY B JAHKMX MAILiCHTOK,
1 OTKe 301TBIINIIO PU3UK PO3BUTKY PUKOLIETHUX TPOMOO3iB.

Tabmuns 4. Iloka3HuKM TPOMOOLIMTOIIEHIT cepes 00CTeREeHNX JKiHOK, adc. 4, (%)

. 3HaueHHs MOKa3HUKA IO IPpyInax 00CTeKEHHUX KIHOK
KonuenTpauis — p —
. OcHoBHa rpymna, N=72 I'pyna nopiBustaHESA, N=68 | KoHTposbHa rpyna,
TPOMOOIIHTIB =50
150-120x10%mn 11 (15,3) ™* 7 (10,3) 4 (8,0)
119-80x10%mn 1(1,4)* 5 (7,6) -
<80x10%m - 2(2,9) -
[prmitka. * Pi3HHALA ZOCTOBipHA BITHOCHO KOHTPONBHOI TpymH, p<0,05;
* — pi3HHIIA TOCTOBIpHA BITHOCHO rpymnH nopiBHAHHA, p<0,05;

TpomOouuTOneHis miAg 4ac BariTHOCTI € JOCUTh YaCTHM SIBUILEM, NPH LboMy B moHag 30 %
JIAHUH CTaH € TecTaliiiHo 00yMOBJICHUM CTaHOM, SIKHI He IOTPe0y€e KOPEKIIii.

AHTUKOAryJISHTH Ta Je3arperaHTHI MpemnapaTH CHPHUAIOTH OLTBII BHUPAKEHOMY 3HIKEHHIO
KoHUeHTpawii TpomOouuTiB. Cepen OOCTeXEHHX JKIHOK, SKi HiI dYac BariTHOCTI NpHHMAaIn
aHTuKoarynsHTu y 18,6 % (26 BunankiB) Oysno BCTAHOBICHO TPOMOOIUTOIICHIIO.

BpaxoByrour BHCOKY YacTOTY PO3BUTKY JaHOTO MOOIYHOrO e(eKTy Ta Barome KIIiHIYHE
3HA4YCHHS TeNapuH-IHAYKOBaHOI TPOMOOLMTONEHII NOUIIbHUM € CTBOPEHHs PaHHBOI IIarHOCTHKH Ta
KOPEKIii IaHOTO CTaHy.

lenapun-ingykoBana TtpomOouutonenis (I'IT) —  pigkicHe, TSDKKE — yCKIIQJHEHHS
rermapuHoOTEpanii sKe NPU3BOIUTH A0 BUHUKHEHHS TSDKKMX (DOpM BEHO3HMX Ta/ab0 apTepialbHHX
TpoMO0O03iB iIMyHHOTO TeHe3y Ha (OHI Pi3KOro 3HIKEHHs piBHs TpoMOoUuTiB [8].

3 METOI0 BUKIIIOYEHHS JTAHOTO CTaHy JIOCHI/PKYBalach TUHaMIKa 3HIKCHHSI PiBHS TPOMOOIIUTIB
y JaHWX HalLi€HTIB 3a ocTaHHi 4 TwxHi. 3 orany Ha natoreHes po3Butky ['IT II, B TpeTroMy TpuMecTpi,
B LIIbOBY TIpymy oOcTexeHHs Oyno BkiIoueHo 57 mauieHTOK (40,7%) i3 3CCC, siki BXOoOwiau A0
OCHOBHOI TPYNHX Ta TPYIH MOPIBHSHHS, BPAXOBYIOUH 3HW)KEHHS piBHS TpoMmOoiuTiB Ha 30% 1 Oinbime
NpOTATOM OCTaHHIX 4 TwxkHIB. OTpUMaHHI pe3yNlbTaTH B MPOILECi MPOBEACHHS JaHOTO JOCHIKEHHS
JISTJIA B OCHOBY MOOYIOBH QJITOPUTMY BiIMiHM aHTHKOAryJIsiHTIB Tipu migo3pi Ha 1T II (puc. 1).

Aaropat™ BigmMian HMI opn nimospi I'IT 11
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Puc. 1. Ancopumm iOMiHU HUZLKOMOAEKYIAPHUX 2eNAPUHIE NPU NIOO3PI HA MPOMOOYUMONEHIIO
IMYHHO20 2eHe3y
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ETamu npoBeaeHOro AOCIiIKeHHS:

1. ®opmyBaHHSA TBOBOI IPyIH - BKIFOUEHO 57 martieHTok (40,7%) 13 3CCC, ki BXOAUIH 10
OCHOBHO{ TPYTIH Ta TPy MOPIBHSHHS, BPaXOBYIOUHN 3HIDKEHHS piBHA TpomborutiB Ha 30% i Ginblme
NPOTATOM OCTaHHIX 4 THXKHIB.

2. 3 minboOBOi TPYMU BHKIOYEHO 31 TaIlieHTKY, OCKUIBKM PiBEHb TPOMOOIIUTIB Y HHUX
cranoBuB moHan 150x10%wmn. TakuM 4YMHOM JOCTIIKEHHS Ha WMOBipHiCTE possutky [IT 11
npoBenieHo y 26 (18,6%) BariTHHX.

3. JlaHMM mamieHTKaM NpoBEACHO CKPUHIHTOBHUH TECT OLIHKH MOPYIIEHb B cucTeMi npoTeiny C
B IUIa3Mi KPOBI JFOAWHHU KIOTTIHTOBHM METO/IOM: TIPOBEAEHO iHKYOAIlil0o HOPMAalbHOI IDIa3MH 3
akTuBatopoM (oTpyToto muTomMopaHuka Agkistrodon contortrix). [laHa peaxiiisi BUKINKa€e aKTHBAIIO
ennorenHoro nporeiny C i mpoTeiny S, 10 MOAOBKYE yYac 3rOpTaHHS HOPMaJbHOI IUIa3MH B TeCTi
aKTUBOBAaHOTO YaCTKOBOTO TpoMOoruracTiHOBOTO Hacy (AUTY). bes momaBanns aktuBaropa AUTY miel
K TJIa3MH He 3MiHeHO. TakuM YMHOM Ha OocHOBI dacy 3miHu AU TY MokHa eKcIipec-MeToI0M BH3HAYUTH
(GYHKIIOHATIBHY aKTHBHICTh €HAOTCHHUX aHTHKOArYJISIHTIB 1 HA OCHOBI OTPUMAaHHX JTAHUX BUKITIOYHTH
poszeutok [IT II. Cepem oOcCTexeHHX MAali€HTOK B JXOAHOMY BHUMAJKy HE OYyJIO JiarHOCTOBAHO
MIATOJIOTIYHE 3HIKEHHS piBHA NpoTeidy C, M0 Ta€ MOXIHBICTh BUKITFOUNTH Miao3py Ha [T 11 tumy.

4. Tlpu HasSBHOCTI MATOJOTIYHMX 3HAUeHb piBHA Nporeiny C, peKOMEHIOBAHO MPHUIUHUTU
npusHaueHHst HMI', mepeiitn Ha HOAK Tta mpoBectn iMmyHO(EpMEHTHHI METOJA BH3HAYCHHS PiBHS
AHTHUTLI 10 TPOMOOIINTIB B TUIa3Mi KPOBI.

[Ipu amamizi KIiHIYHOTO TMEpediry BariTHOCTI, TOJOTIB Ta MICHIAIOJIOTOBOTO TEPIONy Y
00CTeXEeHHUX JKIHOK He Oylo BHSIBICHO (DaKTy PO3BHTKY TPOMOOEMOONIYHUX YCKIaJHECHb, IO
CBITYHUTH TIPO €(PEKTUBHICTH MIPOBEACHOT TPOMOOTIPOPITAKTHKH.

OO0roBopeHHs pe3yJIbTATIB.

VYV xkinok i3 3CCC cmocrepiratoTbesi OibII BUpPaKEHE HAIMpPYKEHHSI KOMIICHCATOPHUX
MEXaHI3MiB CyIMHHO-TPOMOOIIUTAPHOT'O TEMOCTA3Y.

BuxopuctaHHs aHTHKOArynssHTHOI MPOQITAKTHKH IIiJ] Yac BariTHOCTI OKPIM OCHOBHOTO
AHTUTPOMOOTHYHOTO e(eKTy NPHU3BOJUTH TAaKOX JO OUIBII BHPAKEHUX 3MiH B CYAWHO-
TpOMOOIUTAPHIM JaHIli TeMOCTa3y, M0 BiJOOPAKAETHCS B TINEPKOATYISITOPHOMY TPaH3UTOPHOMY
3HIDKEHHI KOoHIeHTpatii TpomboruTi Ha 10-20 %.

Haii6inemn BupakeHe 3HWKEHHA TPOMOOIUTIB BinOyBaeThcs B Il Tpumectpi, komu edexrn
AHTHKOAryJISTHTIB Ha TPOMOOIIMTH TOTEHIIIOITHCS TaKMMH KOMIIEHCATOPHHMH MEXaHi3MaMH SIK
TEMOJIMITIONISI 1 TPUMMIHT TPOMOOIIMTIB B TUIAIIEHTI.

30inpmeHHss piBHA TpoMOoumTiB Ha 14% y JKIHOK OCHOBHOI TIpyHH CBiIYUTH IPO
e(eKTHBHICTh 3amponoHoBaHoi cxema kopekuii AKII, BoHa m03BoNsi€ 3MEHIIMTH 4YacTOTy Ta
IHTeHCUBHICTH TpoMOoITOMEH T y BariTHuX 13 3CCC.

[Ipuznauennss ACK mae mno3utuBHMHA e(QeKT Ha CyIUHO-TPOMOOLMTApHUI roMeocras y
Baritamx 13 3CCC. [Ilim d9ac BariTHOCTI HaWOLIBII ONTHMANBPHMM € TIPU3HAYCHHA
acmipuHonpodinakTukun B A031 150 Mr Ha 100y, OCKIIBKH MpH TakOMY J03yBaHHI 4YacToTa
cyOonTHUManbHOI peakiii MiHIMI3YETbCS, a TOTEHLIIOBAaHHA TiNEPKOAISTOPHOI TPaH3UTOPHOI
TPOMOOLIUTOIIEHIT HE € BUPQKEHUM.

BpaxoByroun BHCOKY 4YacTOTy pO3BUTKY Tpombonutonenii y BaritHux i3 3CCC, ski
OTPUMYIOTh AHTHKOATYIISTHTH, HEOOXiJHO NPOBOAUTH IU(EpEeHIliadbHy MiarHOCTUKY, 3 METO0
BUKJIFOUEHHS PO3BUTKY TPOMOOLUTOINEHIT IMyHHOTO T€HE3Y.

BucHorknu.

1. V xinok i3 3CCC BCTaHOBIICHO HANpPYKECHHS KOMIICHCATOPHHX MOXKIHUBOCTEH CyJIUHO-
TpOMOOLIUTAPHOTO TEMOCTA3Y.

2. IlpoBeneHHs Ae3arperaHTHOI Ta aHTUKOATYJISIHTHOT Tepallii MOTeHLII0E JaHi MPOLECH.

3. Mo3utuBHMK edekT BiJ NPOBEACHOT MEIWKAMEHTO3HOI KOPEKIi aHTHKOAryJISTHTHOI
npodilakTHKH, JO3BOJISIE pEKOMEHIyBaTH ii BUKopucTaHHs s BaritHuX i3 3CCC.

4. Bucoka dacToTa pO3BHTKY TPOMOOLMTONEHIi NPH NPOBEACHHI AHTHKOAryJSIHTHOI Ta
Je3arperatHoi TpoMOonpodinakTHKH, MOTPeOy€e MOJANbIIOr0 BUBUCHHS MEXaHI3MIB (OPMYBaHHS
JIAHOTO CTaHy Ta PO3POOKH METOIIB PO(ITAKTHKH HOTO PO3BUTKY.

5. 3ampomoHOBaHMW  aNrOpUTM  MAIarHOCTUKA IMYHHOI — TpPOMOOLMTONEHii  103BOJIHB
MPOJOBKUTH €(DEKTUBHY TPOMOOIPODIIAKTHKY.

32 1(62), January 2021 RS Global



WORLD SCIENCE ISSN 2413-1032

10.

JITEPATYPA
RCOG. Green-top Guideline No. 37a (April 2015). Reducing the Risk of Venous Thromboembolism
during Pregnancy and the Puerperium. Great Britain. Retrieved from

https://www.rcog.org.uk/globalassets/documents/guidelines/gtg-37a.pdf

Bates S. et al. (2012) American College of Chest Physicians. VTE, thrombophilia, antithrombotic therapy,
and pregnancy: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: Chest. 2012 Feb;141(2
Suppl):e691S-e736S. DOI: 10.1378/chest.11-2300.

Watson H, Davidson S and Keeling D (2012) Haemostasis and Thrombosis Task Force of the British
Committee for Standards in Haematology. Guidelines on the diagnosis and management of heparin-induced
thrombocytopenia: second edition. Br J Haematol. 2012 Dec;159(5):528-40. DOI: 10.1111/bjh.12059.
Epub 2012 Oct 9.

Centre for Maternal and Child Enquiries (CMACE). Saving Mothers’ Lives: Reviewing maternal deaths to make
motherhood safer: 2006-08. The Eighth Report of the Confidential Enquiries into Maternal Deaths in the United
Kingdom. BJOG 2011 Apr;66(4):243-6. DOI: 10.1111/j.1365-2044.2011.06689.x. Epub 2011 Mar 2.

Samama C et al. (2006); Committee for Good Practice Standards of the French Society for Anaesthesiology
and Intensive Care (SFAR). Venous thromboembolism prevention in surgery and obstetrics: clinical
practice guidelines. Eur J Anaesthesiol. 2006 Feb;23(2):95-116. DOI: 10.1017/S0265021505002164.

Vera Regitz-Zagrosek et al. (2018) 2018 ESC Guidelines for the management of cardiovascular diseases
during pregnancy: The Task Force for the Management of Cardiovascular Diseases during Pregnancy of the
European Society of Cardiology (ESC) European Heart Journal, Volume 39, Issue 34, 07 September 2018,
Pages 3165-3241, Retrieved from https://doi.org/10.1093/eurheartj/ehy340

European Society for Vascular Surgery (ESVS) 2021 Clinical Practice Guidelines on the Management of
Venous Thrombosis. Retrieved from
https://www.angiolife.com.ua/media/pages/files/2021/ESVS%20Clinical%20Practice%20Guidelines%200
n%20the%20Management%200f%20Venous%20Thrombosis%202021.pdf

Farm M et al. (2017) Evaluation of a diagnostic algorithm for Heparin-Induced Thrombocytopenia.
Thromb Res. 2017 Apr; 152:77-81. DOI: 10.1016/j.thromres.2017.02.015. Epub 2017 Feb 24.

Liederman Z, et al. (2019) Heparin-induced thrombocytopenia: An international assessment of the quality of
labor testing. J Thromb Haemost. 2019 Dec;17(12):2123-2130. DOI: 10.1111/jth.14611. Epub 2019 Sep 25.
Gowthami M. Arepally (2017) Heparin-induced thrombocytopenia. J Blood (2017) 129 (21): 2864—-2872.
Retrieved from https://doi.org/10.1182/blood-2016-11-709873

RS Global 1(62), January 2021 33



WORLD SCIENCE ISSN 2413-1032

SAKICTD )KUTTS )KIHOK MICJIA HEXIPYPTTYHOI
KOPEKIII MIOYATKOBHUX MPOSIBIB 'EHITAJIBHUX
ITPOJIAIICIB

Yaiixa Kupuno Bonooumupoeuu, 0.meo.H., npoghecop, kaghedpu axyuiepcmaa, 2inekono2ii ma
penpooykmonozii Hayionanonoi meouunoi axademii nicisiouniomuoi oceimu im. 11LJI. lynuxa,

m. Kuis, Ykpaina, ORCID ID: https://orcid.org/0000-0003-3518-1780

Jlaspentox IOnia Bacunisna, acnipanm xageopu axyuiepcmea, 2inekonozii ma penpooykmono2ii
Hayionanenoi meduunoi akaoemii nicnaouniomuoi oceimu im. I1.J1. Lllynuka, m. Kuis, Yxpaiua,
ORCID ID: https://orcid.org/0000-0003-0384-0243

Cycnikoea Jlidin Bikmopisna, 0.m.1., npoghecop xaghedpu axywepcmsa, 2inexonozii ma
penpooykmonoeii Hayionanvnoi meouunoi axademii nicisiouniomuoi oceimu im. I1.J1. Lllynuxka,

m. Kuis, Ykpaina, ORCID ID: https://orcid.org/0000-0002-3039-6494

Cepoeniok Anacmacin Banepiiena, x.m.1, acucmenm xagheopu axyuiepcmea, eiHeKooeii ma
penpooykmonozii Hayionanvbroi meouunoi axademii nicisiouniomuoi oceimu im. I1LJ1 Llynuka,

m. Kuis, Ykpaina, ORCID ID: https://orcid.org/0000-0002-7212-2678

Bbapuwnixoea Oxcana Ilasniena, acnipanm xaghedpu aKywepcmsa, 2iHeKon02ii ma penpooykmonoii
Hayionanvnoi meduunoi akademii nicisaouniomuoi oceimu im. I1.J1. Hllynuka, m. Kuis, Yxpaina,
ORCID ID: https://orcid.org/0000-0002-6011-067X

DOI: https://doi.org/10.31435/rsglobal_ws/30012021/7403

ARTICLE INFO ABSTRACT

Received: 28 November 2020 The paper is aimed at assessing the impact of the initial presentation of

Accepted: 17 January 2021 genital prolapse (GP) on women’s life quality.

Published: 30 January 2021 Materials and Methods. The study involved 120 women with GP of grade 1-
2, who were divided into two groups. The treatment group (90 patients)

KEYWORDS consisted of three subgroups: 1a (n = 30) — GP correction by platelet-rich

autoplasma, 1b (n = 30) — GP treatment by hyaluronic acid-based agent
(Neauvia Organic Intense Rose, Switzerland), 1c (n = 30) — GP treatment
using laser system CO2 (SmartXideDOT, DEKA, Italy). The experimental
group consisted of 30 patients who underwent GP correction by training the
pelvic floor muscles individually according to the standard method.

Results. The obtained results in studying the life quality of women, who
underwent non-surgical correction of the initial stages of GP, show that the
rate of limited daily physical activity in patients with GP before correction
was poor in all study groups. Three months after the treatment, it improved
in all 3 subgroups, with the most significant improvement in 1b and 1c
subgroups in contrast to the experimental group, where this rate not only
remained unchanged in the vast majority, but there was a deterioration and
onset of new symptoms in some cases.

Conclusions. The subjunctive assessment of the life quality of women and
the dynamics of their complains before and after non-surgical correction of
the initial stages of GP show a significant improvement in life quality as a
result of treatment using the algorithm of differentiated approach depending
on the type, stage, concomitant somatic pathology and morphological
features of the vaginal wall.
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Beryn. Bepyuu 0 yBaru TeHzeHIis 10 ictotHoro «omounomkeHHs» ['T1, nporaoz BOO3 mono
3pOCTaHHS TOKa3HWKa 3axBoproBaHocTi Ha mpomarnc reHitamii (III7), axwit mo 2030 poky Mmoxke
CATHYTH OJM3bKO0 63 MITH. )KIHOK Y CBITI Ta ITiIBUIIIEHHS BUMOT MIOZAO SKOCTI XHUTTS kiHOK 3 '] Hamae
JIaH1# mpoOIeMaTHUIll TOCUTh aKTyallbHOTO 3HaYCHHS| 1 ].

[Ipu masBHOCTI ['Tl XiHKHM 3BEpPTAIOTHCA 32 MEAMYHOIO JOTIOMOTOI0 HE 3 TPUBOMIY BJAacHE
OTIYIICHHS Ta30BUX CTPYKTYp, & y 3B'3Ky caMeé 3 HasBHICTIO PI3HOMAaHITHOTO CIIEKTpa MOPYIICHb
¢yHKUIA opraHiB Manoro Tasa. Tomy mpobiema I['Tl, B mepmry uepry po3risigaeTscsi came, SK
npooOsiema skocti xuttsa [2]. D. Cella i A. Bonomi onucamu ne Tak: «SKiCTh KHUTTS Malli€HTa
XapaKTepu3ye, KM YMHOM (Pi3UYHWHN, eMOIIHHIA 1 comiambHUN HOTO MTOOpPOOYT 3MIHIOIOTHCS IIif
BIUIMBOM 3aXBOPIOBaHHSA ab0 HOro JIKYBaHHS», TOX JOCTIIKEHHS AKOCTI JKHTTS 1 NUISAXIB HOTO
noJinmenHs, y namienTok 3 ['Tl micast Hexipypriuniii kopekuii 1T, € Takoro % akTyalbHOIO 3a1auelo,
K 1 TOCATHEHHS XOPOIINX aHATOMIYHHX PE3yNIbTaTiB [3, 4].

Kinkn, sxi crpaxmarore [T, BimuyBaroTh cebe COpPOM'S3NIMBHMH, MEHII >KIHOYHHMH 1
CEKCYaIbHO HENPUBaOIMBUMU. SHIKEHHSI CEKCYAIbHOI aKTUBHOCTI € HAHOUTBII MOUTHUPEHOI0 (OPMOIO
JKIHOYOTO CEKCYaJbHOTO PO3JTaay y KIHOK B TEpPH MEHONay3i, IO MOB'A3aHO 3 TOPMOHAJHLHUMHU
nepe0yI0BaMH, HE3aJ0BOJICHICTIO BIACHUM TiJIOM, 3HAYHUM 3HIDKEHHSIM (Di3MYHOTO 1 MICHXi9HOTO
3MIOPOB'S,, BUCOKMM PIBHEM EMOI[IHHOIO 1 TCHXIYHOTO CTpecy, IO Bele 10 MIXKOCOOMCTICHUX
KOHQIIKTIB [5]. ¥ €Bporri 3HKECHHSI CEKCyaJbHOT aKTUBHOCTI y JKIHOK JaHOI TPyNU CTAaHOBUTH 7-
16%, B CILIA 10-30% [5].

Tpamuniitai kputepii epeKTUBHOCTI IIKyBaHHS, IO ICHYIOTh B OCHOBHOMY 0a3yIOThCS Ha
IHCTPYMEHTAaIbHO-1a00PaTOPHHUX MOKa3HUKAX, JaHUX T1HEKOJIOTIYHOTO OTJISAY Ta CKaprax KiHOK, He
BPaxOBYIOUHU NPU IIbOMY (PI3UYHUX, ICUXIYHUX, EMOIIHHIX 1 COIlIaNbHAX CKIIAI0BUX KUTTS KiHKU.

Tomy 3 orsiy Ha TOCTIHHE 3pOCTAHHS TPUBAJIOCTI KUTTS HAaCEJIEHHS, 0COOIMBO 301TbIIICHHS
YHCciIa JKIHOK TIOXHMJIOTO BiKy, 3pPOCTaHHS 4YacTKM XipypridydHoro imikyBaHHs [Tl B cTpykTypi
THEKOJIOTIYHUX 3aXBOPIOBAaHb, 3pOCIa POJIb HE JIUIIE IMOKPALICHHS SKOCTI JKUTTA LUX KIHOK,
MiBUIICHHS CEKCyalbHOI aKTHBHOCTI Yy IUX TMAIli€HTOK, aie W HEeOOXiTHICTh BYACHO PO3MOYATH
onTUMalbHEe KOHCcepBaTuBHE JikyBaHHA [Tl yke Ha MOYATKOBUX CTalisiX, ajpKe 1€ JO3BOJHTH He
TIBKH 3aM00IrTH MOJANIBIIOMY MPOTPECYBAHHIO 3aXBOPIOBAHHS, aje i MpH3BeJe B MailOyTHHOMY JIO
YHUKHEHHS] MOXKITUBOTO Xipypri4HOTO JIiKyBaHHS.

Meta po60TH - OLIIHUTH BIUIMB CUMITOMIB Mo4aTKoBUX NposiBiB I'T] Ha SKICTH XUTTS A0 Ta
icJIsl HeXIpypriuyHoi IX KOpeKIIii.

Marepianun Ta Meromu. Y JOCTI/DKEHHI B3 ydacTh 120 TaIlieHTOK, SIKi 3BEpHYJHUCS 3a
MEIUYHOIO J0ToMOro0  y KuiBchKuid MICBKMIA LIEHTP PENPOAYKTUBHOI Ta NEPUHATATIBHOI MEAWLVHH, 3
npuBosy JikyBauus I'TI | — Il crynens sriguo Pelvic Organ Prolapse Quantification system (POP — Q). [8].

[Tpu 300pi anHaMHE3y OCOONMBY yBary 3BepTall Ha XpOHIYHI 3aXBOPIOBAHHS. 3 METOIO OIIHKH
CHUMIITOMIB JTUCQYHKLII Ta30BOro JHAa, BHU3HAYCHHS CTYNEHS iX BIUIMBY Ha SKICTb JKHUTTS
BUKOPUCTOBYBABCSl ONUTYBAJIBHHUK SIKOCTI KUTTA. s BUSBIEHHS KIIHIYHUX MapKepiB Iucriasii
CHOTY4HOI TKaHMHHU OyJia BUKopucTana OanpHa mkana (rmo T. KO. CmonbHoBOH, 2001) [11].

JocnipkeHHsT BKIIOYAIO aHajli3 iHTpa- 1 MICIANpOLeIypHUX YCKIAAHEHb 1 orysia depes 3, 6
MICSIIB MiCJIs HEXIpypriyHoi Kopekuii. 3al0BUTbHUM pe3yJbTaTOM KOPEKIil BBaXKalocs 3HUKHEHHS
cumrtoMiB nponancy ta 3meHmenss cranii [T Crazist 11 1 6ubin po3niHioBasacs K MporpecyBaHHs
3axBoproBanHs. [liciis 3acTocyBaHHs OJHIET 13 HEXIPYPriYHUX METOJMK OBTOPHO OYB BUKOPUCTaHUI
OMUTYBAIBHUK IIOJO SKOCTI )KUTTSL.

SIK OCHOBHMEH METOJ JUIsl OIIHKM SIKOCTI YKUTTS BUKOPUCTOBYBAIM IICUXOMETPUYHUI aHai3,
TOOTO creriani3oBaHi ONWUTYBAJBHUKHK: NJIsl OI[IHKK CTYNEHS BHPAKEHOCTI CHMIITOMIB Ta30BO1
mucoynkuii PEDI-20 (Pelvic Floor Distress Inventory-20) ta cexcyansHoi ¢ynkuii npu ['TI PISQ-12
(Pelvic organ prolaps / urinary incontinence sexual function questionnaire). Jlana MeToIuKa J03BOJISE
BUSIBUTH CUMIITOMH, 1[0 BIUTMBAIOThH HA YKHUTTS MAIIEHTKU Ta [0 TOJIOBHE OLIHUTU 3MiHH CHMIITOMIB B
JIUHAMIII Ta 3MiHY ITOKa3HUKIB SKOCTI )KUATTS BHACIIIOK I[LOTO.

OCHOBHMMH CKapramu Mali€HTOK A0 JIKyBaHHS OyJH: BiUyTTs CTOPOHHBOTO TiNa B JUISHLI
MPOMEXHHHU, CTPECOBE HETPUMAHHSI cedi Ta ceKCyalbHi auchyHKii. Bei rpynu Oynm NopiBHAHHI 32
BIKOM, ITAPUTETOM, CYIIyTHHOIO EKCTPAreHITAIBHOIO TTATOJIOTIEI0 Ta IHITUMHA TTOKA3HUKAMH 37T0POB'S.

[MapameTpuuHi Ta HeapaMEeTPUYHI METOAN CTATUCTUYHOI OLIIHKH OTPUMAHUX Pe3yIbTaTiB.

Pe3yabTaTu gociaigxenns. TpuBamicTe 3axBOpIOBaHHS BapitoBayia Bix 1 poky mo 15 poki. Y
penpoayktuBHOMY Bimi (mo0 49 pokiB BirowHO) 3Haxommiocs 30 (42%) maimieHToOK, B Mepiofi
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nepuMeHomnaysu - 14 (19%), B noctmeHonaysi - 28 (39%). Pe3ysnbraTtu 111010 po3mo/isly MarieHToK 3
I'Tl B 3anmeXHOCTI Bix BUAY MPOJATICY Ta WOTO CTafil pO3BUTKY B OCHOBHIN TpyIli MpEICTaBIeH] B
Tabnmii 1, a rpyny mopiBHAHHS B TaOwi 2.

Tabmums 1. Po3nozin namieHTOK B 3aeXHOCTI Bif ctafii Ta Buny I'1l, no mikyBaHHS, OCHOBHA
rpyna (n= 90), %

Bua I'll Iucromesne PexTonene KomoinoBanmii
(uucTopexkTouee)
Crania I'Tl
0 0 (0,0 %) 0 (0,0 %) 0 (0,0 %)
1 38 (42,2 %) 15 (16,6%) 28 (31,1%)
2 4 (4,4%) 3 (3,3%) 2 (2,2%)
Bcenoro 42 (46,7%) 18 (20,0%) 30 (33,3%)

[Tpumitka: * p < 0,05.

Sk cBimuaTh AaHi, HaBeAeHI B Tabm. 1, Ta Tabmn. 2 y MAIliEeHTOK OCHOBHOI Ta TPYIH MOPiBHIHHS
JI0 TIOYATKy JIIKYBaHHS HAWMOIIMPEHIMNM BUAOM Tponarcy Oyio mucromene | cramii, mo ckiamo
38 (42,2 %) B ocHOBHI# Tpymi, a y rpymi nopiBasHHA 15 (50,0 %). HasBHIicTh 1cTOICTE, alle yKe
Il cranii, Tpanunace y 4 (4,4 %) OCHOBHOI rpynH, Ha IPOTUBAry IpyIi HOPIBHAHHS A€ LeH MOKa3HUK
oyB 3 (10,0 %). Bapro 3a3HaunTH, 10 HasBHICTH KOMOiHOBaHUX BuAiB mpoiancis | ta Il craxii B
ocHoBHii rpymi ckmana 30 (33,3%), wa nporuBary smme 3 (10,0 %) B rpymi MmOpiBHSHHSA, IO
CTaTHCTUYHO pizHHUTHCA (p<0,05).

Tabnuus 2. Po3monin mamieHTOK B 3aJeXHOCTI Bif craxii Ta sugy ['Tl, mo mikyBaHHS, rpyna

nopiBusaHs (N= 30), %

Bun I'Tl Iucromese PexTonese KomoinoBanmii
(uucTopekTouese)
Cragia I'lT
0 0 (0,0 %) 0(0,0 %) 0 (0,0 %)
1 15 (50,0 %) 8 (26,7%) 3 (10,0%)
2 3 (10,0%) 1 (3,3%) 0 (0 %)
Bcenoro 18 (60,0%) 9 (30,0%) 3 (10,0%)

[MpumiTka: * p < 0,05.

Tabnuus 3. AHatoMmiuHi pe3ynbTatu 1 Hexipypriuna xopekuii [T B 3amexHocTi Bif cranii

PO3BUTKY, OCHOBHA I'pyna

Crapis Bceworo (n=90) la (n=230) 16 (n=30) IB (n=30)
rm o yepes3 Ho 4epe3 o yepe3 Ho yepe3
JiKyBaHHS 6 mic JiKYBaHHS 6 mic JiKYBaHHS 6 mic | JlikyBaHHs 6 mic
0 0(0,0%) |42 (46,6%)| 0(0,0%) [12(40,0%)| 0(0,0%) [16(53,3%)| 0(0,0%) |14 (46,6%)
| 81(90,0%) |39 (43,3%) | 29(96,6%) [17(56,6%)| 29(96,6%) [13(43,3%)| 23(76,6%) | 9(30,0%)
1 9(10,0%) | 9(10,0%) 1(3,3%) 1(3,3%) 1(3,3%) 1(3,3%) | 7(23,3%) | 2(6,6%)
1l 0(00%) | 0(00%) | 0(00%) |0(00%)]| 0(0,0%) |0(0,0%)]| 0(0,0%) | 0(0,0%)

SAx BUIHO 13 TaOMIl 3 aHATOMIYHMK PE3yJIbTAT JIIKYBaHHsS B OCHOBHIM IPyIl BijgoOpakaBcs y
3meHmeHi cranii [Tl yepe3 6 micswiB micins JiKyBaHHs, Y BiICOTKOBOMY CITiBBIJHOILIEHHI B 3aJ€XKHOCTI
BiJI TIPOBEAEHOT HEXIpypridHoi MeToquku OyB HacTymHuM: la —no jikyBanHsa 1 cramis y 29 (96,6%)
MAIEHTOK, MiC/Is JIIKYBaHHSA — KUIBKICTh MAI[iEHTOK i3 1 cTa/iero 3MeHIIWIACh, 1 ckinaia 17 (56,6%). 1o
% cTocoBHo 2 crazii I'Tl y nmpeactaBHuUIp la, T0 iX KUTBKICTh 3aIMINMIACH HE3MIHHOIO, i ckitana 1 (3,3%)
nanieHTKy. B ycix Tpbox miArpymnax oCHOBHOI IpylH 3BepTa€ Ha ce0e yBary, icToTHe 3MeHIIeHHs came |
cramii I'TI y O crazgiro, 3rigHo 3 knacudikamiero POP-Q. MakcuManbHU aHATOMIYHHUM pe3ysbTaT
crnioctepirascst B IB rpymi, ne BiOyBCS ICTOTHHH Iepepo3monin Mix cramismu Bupaxkenocti [Tl y
NA€HTOK JaHOI MiArpynu, B cropoHy 0 crajii, MOKa3HUK SIKOI Iicis JIiKyBaHHS ckiaB — 14 (46,6%),
1 cranii — 9 (30,0%), 2 cranii — 2 (6,6%), Ha IpoTHBary NOKa3HUKaM JI0 JiKyBaHHS, a came: 0 cramii —
0 (0%), 1 cranii — 23 (76,6%), 2 cranii — 7 (23,3%).

o >k 10 MOKa3HMKIB aHATOMIYHHMX PE3YNbTATiB JIIKYBaHHS y TPYIi MOPIBHSIHHS, HAHO1IbII
3BEpTa€ yBary mosiBa y 2-x mauieHTok (6,6%) 3 cranii I'Tl micis nikyBaHHs, Ha IPOTHUBArY BiACYTHOCTI
narieHToK 3 3-to cramiero I'Tl g0 mikyBanHs (Tabnuis 4).
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Tabnuus 4. AHaToMiuHi pe3ynbTaTd Ta HeXipypriuna kopekuis [Tl B 3amexxnocTi Bif craaii
03BHTKY, rpymna nopiBasHHs (N, %)

Cranis rpyna nopisusinns (N=30)
rn o JikyBaHHS Yepes 6 mic
0 0 (0,0 %) 0 (0,0 %)
I 26 (86,6%) 21 (70, 0%)
1 4 (13,3%) 2 (6,6%)
1l 0 (0,0 %) 2 (6,6%)

om0 nmuHAMIKK MOKa3HHUKIB 3MIHH SIKOCTI JKUTTA Micis Hexipyprigaoi xkopekmii I'TI, 3rigro 3
omuryBanbHuKaMu PEDI-20 Ta PISQ-12 ne Bkazani cepenHi MOKa3HUKU MO KOXXHOMY ONUTYBAIBHHKY,
Oyno BiAMiueHE HACTYMHE: Y BCIX MALliEHTOK OCHOBHOI T'PYIH IIiCIsl KOpEKIii, BiI3Ha4yanocs 3HaYHE
TTIBUIIIEHHS IKOCTI KHUTTSI TICIA omepartii. 3rilHO 3 OTpIMaHUMH JaHUMHA ornTyBansHHKa PEDI-20, o
oxomumoe oKy cumnroMiB I'TI (POPDI-6), cummromiB kwmikoBoi aucdyskmii (GRADY-8), mopyreHs
cevoBumyckanss (UDI-6), 3aransHa KiJIbKICTh OaiiB 3a BciMa TpPhOMa MIKAJIAMHU iICTOTHO 3MEHIIIMIIACS.

OninuBmm faHi 3rimHo 3 onmuTyBambHUKOM PISQ-12 - wepe3 IMicsamp micns mpoBeneHOI
kopexkiii 41,1% marieHTkH OCHOBHOI TPYIU BiHOBWIIM CTaTeBE XHUTTA, 3 HUX TIIBKH 3, BIAMITHAIH
MPUCYTHICTh TAKOTO CUMIITOMY, SIK JUCTapeyHis (BapTo 3a3HAYUTH, IO JAHUH CUMITOM OYB y HHX
NPUCYTHIM 1 O KOpeKii). Y TMali€eHTOK OCHOBHOI IpymH 10 KOPEKIii KiibKicTh OaniB mo PISQ-12
cra”oBuyo 19,2 + 2, gepe3 3 micsmi 20,8 + 6 6axis.

V rpyrmi nopiBHSHHS Mali€HTKU Bi3HAYalH, O ceKcyanbHe KUTTA B 1 mamientku 3 30 (3,3%)
- MOKpaluiacs 3Ha4HO, Jenio mokpanmioch 3 (10%), wivoro He 3minmiocs 30 (86%). Bapro
BiJI3HAYHUTH, IO 5-Th NIPEJCTaBHUIIH TPYTH IMOPIBHSIHHS BKa3aJIM Ha MOTIPIIEHHS SKOCTi CEKCYaIbHOTO
JKUTTSI Yepe3 BiIyTTs BUITIYBAHHS B AUISHIT TIPOMEKHUHH.

[IpoananizyBaBimiM OTpuUMaHi JlaHi y BiJHOCHO OJHOPIMTHUX Tpymax IOCTIDKEHHS MOXHA
MIPUITYCTUTH JIEAKi MOTepeHI BUCHOBKH, a came, 0 METOAWKH BHKOpHCTaHHI st kopekmii 11 B
OCHOBHIH Tpymi 3HAYHO BiJPi3HSAIOTHCS OJIWH BiJl OJHOTO MO TIMOWHI il HA TKAHWHH, 1 TIPH BOMY
CTYIHb aHATOMIYHOTO YCIIXY B IaHUX TPyNax iCTOTHO BiJ|pi3HSBCS.

[Ipu oIiHII SKOCTI KUTTA BiJIMiueHA YiTKa 3aKOHOMIPHICTh MIX MOKa3HUKaMHU JTUCGHYHKIIIH
TA30BOTrO JHA 1 BIUIMBY Ha sikicTh *UTTA. Lo B koTpuit pa3 minrBepmxye te3y: «He cTimpku cam
novyatkoBuil ctyminb [Tl mpu3BOAWTH KIHKY 10 JIiKaps, CKUIBKM CHUMIITOMH IO CYIPOBOXKYIOTH
cekcyanbHi gucyHkmii» [6]. B ycix gocmipkyBaHMX Tpymax JaHa 3aKOHOMIPHICTh YiTKO
npociiakoByeThes. [lonpu Te, 1m0 cekcyanbHe KUTTA Hicis KOpeKii BiTHOBMIN NPUOIM3HO OAHAKOBA
KUTBKICTh TAII€HTOK, Ta BCE K Yy IAIIEHTOK OCHOBHOI Tpymu micis kopekmii ['TI, ocobmmBo 3
BukopuctanusiM CO: — J1a3epHOro BUIPOMIHEHHS, BiJ3HAYAIOTh, IO CEKCyaJbHE JXUTTS 3HAYHO
MOKpAIMIIOCh, & y TAli€HTOK TPYNW TOPIBHSHHS TMIiCJs KOPEKIii Oinbllla YacTWHA Malli€HTOK
3aJIMILIANIAcs HE3a/10BOJICHOI0 CEKCYaIbHUM KHUTTSAM.

BucHorknu.

1. Hexipypriudi MeTOJUKH Kopekmii modaTkoBux cramid [TI, ski Oynu 3actocoBaHi B
NAliEHTOK OCHOBHOI TPYyNH JOCITIDKEHHS, INEMOHCTPYIOTh YCHILIHICT KOPEKLii, 1 He TiJIbKU
aHaTOMIiuHY, aJie i CBOIO Oe3IeKy uepe3 Majlo iHBa3UBHICTb, IPAKTUUHY BiACYTHICTH YCKIagHEHB [7],
ajyie 10 HAWTOJIOBHIIIE, TAaK II€ 3aJ0BOJICHICTh MAI[IEHTOK pe3ylbTaTaMH JIIKYBaHHS y 3B'SI3KYy 3i
3HUKHEHHSIM CKapr, NMOB'SI3aHUX 3 MOPYILIEHHSM CEYOBUITYCKAHHSI, OJIMIICHHSIM CEKCyaIbHOT PyHKIIT
Ta ICTOTHUM ITOKPAILEHHAM SIKOCT] KUTTS.

2. AHani3yrouu cKaprd Malli€eHTOK, MH TPUHIUIA 10 BUCHOBKY, IO y BCiX JKIHOK, SKUM
npoBoauiacs Hexipypriuda kopekiiss I'Tl, Bim3HauaeThbcs BiporigHe 3MeHIICHHsS THroBuX aias ['T1
ckapr. Oco0n1MBO HAOUHI Pe3yJIbTaTh Cy0'€KTHUBHOTO MOJIMNILIEHHS Y JKIHOK 1B-1 TpyIH, y SIKUX CKapru
NPaKTUYHO 3HUKIIM, HA TIPOTUBAry TPYyIH 2- Jie JaHa JWHaMiKa He JIMIIe He Majia Miclis, ane i y
JIeSIKUX TMAI[iEHTOK BiJIMiYeHA HETaTHBHA IMHAMIKA, sSIKa MPOSBISIIACH TTOSBOIO JIOJATKOBUX CKApT, IO
ictoTHO BrBanu Ha SK.

3. Ilepion crioctepekeHHS 3a MaLieHTKaMU Miciis HexipypriuHoi kopekuii I'Tl cranoBus o 12
MICSIIIB, BHACTIZIOK YOro HEOOXiAHI MOAaibINi MOCITIPKEHHS JUIs OLIHKHM BIIJAJICHHX PE3yJIbTaTiB
JKyBaHHS.
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Introduction. A feature of injuries in recent decades is the increase in the severity of injuries
and changes in their structure [1, 2]. The proportion of polytrauma has significantly increased,
reaching 5.5-35% according to various authors [3, 4]. The structure of polytrauma is very variable and
depends on many factors. One of the most difficult options for the course of traumatic illness is a
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combined thoracic injury [5, 6]. Its complicated course occurs in 36.8-75.5% of cases [7]. In this case,
the main factors contributing to the development of complications are blood loss with a deficit of
circulating blood volume of more than 40%, severe damage to the chest, accompanied by aspiration-
regurgitation syndrome, cardiovascular dysfunction, and prolonged ventilation [8, 9].

Currently, for the diagnosis of respiratory distress syndrome, which often accompanies
combined thoracic trauma, many clinical, laboratory, instrumental and morphological indicators have
been proposed to assess the nature of disorders of external respiration, lung biomechanics, determine
the nature and extent of lung tissue damage, aero hematic barrier, etc. [10, 11]. Given that multimarker
panels are used at the current level to identify and predict the manifestations of acute lung injury
syndrome, it is important to find their undefined components primarily in patients with combined
thoracic trauma [12, 13]. According to the electronic databases MEDLINE and EMBASE for the last
10 years no information was found on the role of C-reactive protein (PSP) as an "acute phase" protein
and its changes under the influence of different pathogenetic effects on the course of mixed hypoxia -
exogenous ceruloplasmin (CP) and D-fructose-1,6-diphosphate sodium salt hydrate - in the
interpretation of the prognosis in this category of patients, which justified the purpose of this study.

Given that the increase in "acute phase" proteins - PSA - in combined thoracic trauma
indicates the development of an inflammatory reaction, and an increase in ceruloplasmin indicates the
activation of the body's own antioxidant system in hypoxia and tissue ischemia, it is important to
determine their blood levels and correlations during the course of traumatic illness as a criterion for
maintaining homeostasis.

The aim of the study was to evaluate the informativeness of blood levels of "acute phase”
proteins and their changes in acute and early traumatic disease in patients with combined thoracic
trauma with polytrauma as a marker of disease severity and the impact of proposed modifications of
intensive care algorithm on treatment outcomes.

Materials and methods. This study is based on a statistical analysis of the results of a
comprehensive examination of 92 patients with thoracic trauma who were treated in the polytrauma
department of the Municipal Non-Profit Enterprise “Clinical Hospital of Ambulance and Emergency
Care named after prof. O. I. Meshchaninov” Kharkiv City Council in the period 2017-2019. Ethical
aspects of the work were approved at the meeting of the Commission on Biomedical Ethics of the
Kharkiv National Medical University of the Ministry of Health of Ukraine (Protocol Ne 9 of
21.09.2017). All patients signed an informed consent to participate in the study.

The effectiveness of the proposed methods of treatment in the process of cohort clinical open
prospective study in the division of patients into 3 stratified groups was evaluated. Randomization was
performed by the method of “envelopes”.

Group | included 30 patients with combined thoracic trauma, who received intensive care (IC)
of the received injuries according to the unified clinical protocol of emergency medical care of the
Ministry of Health of Ukraine “Polytrauma” (2016).

Group Il included 30 patients with combined thoracic trauma, who in addition to the main IC
protocol was prescribed a solution of ceruloplasmin in a daily dose of 6 mg/kg diluted in 200 ml of
0.9% sodium chloride solution at a rate of 30 drops per minute intravenously during the first week
hospital stay.

Group Il included 32 patients with combined thoracic trauma, who in addition to the main IC
protocol was prescribed a solution of D-fructose-1,6-diphosphate sodium salt hydrate intravenously in
a dosage of 150 mg/kg of ideal body weight 2 times a day (after 12 hours) at a rate of 10 ml per
minute during the first 7 days of treatment.

Verification of the diagnosis of thoracic trauma and its dynamics was established on the basis
of clinical and anamnestic features, radiographic data, determination of blood gas composition. The
severity of injuries of the anatomical areas was determined using the ISS scale (Injury Severity Score),
the degree of pulmonary damage in the dynamics was assessed by the LIS scale (Lung Injury Score),
the determination of the ARF stage was performed according to the classification of V.L. Cassil
(1997). In patients with intrapleural trauma, studies were performed after evacuation of the latter.

Criteria for inclusion in the study: age up to 60 years, the presence of lung damage in
polytrauma, the possibility of productive contact with the patient at admission (14-15 points for SCG),
obtaining informed consent, no history of blood diseases, cancer, COPD, bronchial asthma, aggravated
heredity, alcoholism, mental disorders, allergic reactions, blood transfusions, moderate severity of
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injuries (9-24 points on the ISS scale), the number of points on the ARACHE 11 scale at the time of
admission no more than 10 points, lack of inotropic support in the prehospital stage.

Criteria for non-inclusion in the study: age over 60 years, the presence of damage to the
craniofacial anatomical and functional area, as well as abdominal organs, musculoskeletal system on
the scale of severity (AIS), which belonged to the category “trauma is critical, survival is unlikely”,
the presence of post-traumatic heart attack.

To analyze the dynamics of the traumatic disease in patients, control points were selected - 1%,
2nd, 3rd 5 7t and 12™ of hospital stay. This was due to the fact that, despite the absence of severe
injuries - 9-24 points on the ISS scale, up to 10 points on the ARACHE Il scale - the presence of
combined injuries in the presence of thoracic trauma increases the likelihood of acute lung injury
syndrome, the period of development of which in most cases coincides with the first week of the
traumatic disease [12].

Blood for the study in patients was taken on an empty stomach at 8.00 am on the appropriate
day. The study of CRP concentration was performed by the quantitative method of immuno-
turbodimetry according to OP Shevchenko (1997). The level of CP was determined by a modified
method of Revin, based on the oxidation of p-phenylenediamine, with the participation of
ceruloplasmin with stopping the reaction with sodium fluoride solution (Babenko GO, 1999).

Statistical data processing was performed on a personal computer. Verification of the
significance of the obtained data, which were previously entered into Excel spreadsheets, was carried
out using Student's t-test (for n <100) at a given level of reliability p = 0.95, for the possibility the use
of Student's criterion introduced the Bonferoni amendment.

Results of the research
In the study of the dynamics of the level of PSA and CP in the studied patients, the following data
were found (table 1, 2).

Table 1. Dynamics of the level of C-reactive protein in the studied patients, mg /1, (M + o)

Day Groups
Group I, n=30 Group II, n =30 Group III, n = 32

1 10,0+ 6,6 4,9+2.5 3,6+1,9

2 57,3324 31,4+17,8 39,5+14.2
3 80,0+ 31,9 44 3+24 9 56,5+27,4
5 96,94+28,7 26,1+15,6*%? 64,7+24.,4
7 87,6+ 32,1 22,2417, 7*12%23 68,8+31,2
9 76,5+ 29,1 16,3+7,3*12*23 47,8+17,7
12 52,0+ 21,4 12,044,1#1.2%23 34,8+ 8,2

Note: *12 - p<0,05 - probable difference between the groups I i II; *23 - p<0,05 - probable
difference between the groups I1 i III.

Table 2. Dynamics of ceruloplasmin level in the studied patients, mg /1, (M + 5)

Day Groups
Group L, n=30 Group I, n =30 Group III, n =32
1 269,7 £17,2 253,6+ 16,3 260,1+ 17,0
2 300,3+ 40,3 264,7+ 18,5 283,3£ 24,3
3 311,4+ 46,2 269,9+ 20,8 290,1+ 32,6
5 332,6+£ 42,0 273,3+ 12,6*12 298,4+ 35,3
7 319,5+ 314 265,1+ 13,6*12 288,4+ 33,2
9 317,7£ 249 264,5+ 10,5*12 274,7+ 19,6
12 303,4+14,1 260,0+13,5*12 267,74+ 12,1%13

Note: *1? - p<0,05 - probable difference between the groups I i II; *** - p<0,05 - probable
difference between the groups 11 1 I11.

Given the fundamentally different effects on the processes occurring in the body under the
influence of hypoxia of mixed genesis in combined thoracic trauma, additional pharmacological
substances - ceruloplasmin solution in patients of group Il and solution of D-fructose-1,6-diphosphate
sodium salt hydrate in patients of group Il1, it is important to monitor the dynamics of the level of CRP
and CP in the blood of the studied patients. Thus, when conducting a statistical analysis of the
dynamics of PSA levels, which characterizes the state of inflammatory processes in the body and is a
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prognostic marker of complications of traumatic disease in general, in patients of group Il on the
background of additional introduction to the algorithm of intensive care ceruloplasmin solution. days
probably (p <0.05) decreased compared with group I, 26.1 = 15.6mg/1 and 96.9 + 28.7mg/ |,
respectively. Subsequently, one week after the injury, the level of PSA in the blood of patients in
group II was probably (p <0.05) lower than in groups I and III, which was 22.2 + 11.7 mg /1, 87.6 +
32.1mg/ 1 and 68.8/31.2 mg/I, respectively. On the 9th and 12th days of observation, this trend
persisted, which determined the positive effect of exogenously administered ceruloplasmin solution on
the state of systemic inflammatory response in patients with combined thoracic trauma under
conditions of randomization by severity and type of injury. Thus, on the 9th day of treatment, the level
of PSA in the blood of patients in group Il was 16.7.3 mg / I, which was probably (p <0.05) lower than
in group I, 76.5 +29.1 mg /|, and than in group 111, 47.8 £ 17.7 mg/ |. at the end of the early period of
traumatic illness, on the 12th day of hospital stay, the level of PSA in the blood of patients in group Il
was 12.0 + 4.1 mg /1, and also probably (p <0.05) was less than in group I, 52.0 £ 21.4 mg /|, and in
group II1, 34.8 + 8.2 mg / |. 1t should be noted that in group 111 the mean values of the level of PSA in
the blood of the studied patients were almost twice less than in group I, but the large variation in the
variation of patients did not allow to reach a statistically significant difference. This indicates a
positive effect of a solution of D-fructose-1,6-diphosphate sodium salt of the hydrate on the
pathogenesis and consequences of hypoxia of mixed origin in combined thoracic trauma, but the
presence of probable differences in the level of PSA in the blood between groups | and 1l and 1l and 111
about the significant role of the process of lipid peroxidation, the catalyst of which is endogenous
ceruloplasmin, in the occurrence of hypoxia in victims with thoracic trauma with polytrauma.

In turn, a direct analysis of the content of ceruloplasmin in the blood of the studied patients,
starting from the 5th day of treatment, a similar dynamics was determined. Thus, on the 5th day of
intensive care, the level of CP in the blood of patients in group 11 was probably (p <0.05) lower than in
group I, 273.3 + 12.6 mg/1 and 332.6 + 42,0 mg /|, respectively. On the 7th and 9th days of
treatment, this trend persisted. On the 12th day of hospital stay, the level of CP in the blood of patients
in group | was probably (p <0.05) higher than in groups II and III, 303.4 + 14.1 mg/1, 260.0 +
13,5mg /I and 267.7 = 12.1 mg/ |, respectively. The determined dynamics of ceruloplasmin content
in the blood of victims with thoracic trauma with polytrauma indicates the predominance of lipid
peroxidation mechanisms in the consequences of traumatic disease.

Thus, the obtained data will suggest the appointment of solutions of ceruloplasmin and D-
fructose-1,6-diphosphate sodium salt of hydrate in a single algorithm of intensive care in patients with
combined thoracic trauma, which is confirmed by the data on CP and PSA in the blood of the studied
patients. the end of the early period of traumatic illness.

Discussion of results. Acute respiratory distress syndrome / acute lung injury syndrome is one
of the most severe forms of acute respiratory failure, characterized by rapidly increasing peculiar
changes in the lungs, persistent hypoxemia and high mortality [14]. This condition is not considered as
a separate nosological form, it is always a complication of other serious injuries or diseases. Today,
the vast majority of algorithms for the treatment of this pathogenetic condition is characterized by low
efficiency [15], which for modern science is a problem that needs to be addressed quickly.

Currently, the diagnosis and determination of the severity of this complication is based on the
use of Berlin criteria, including clinical, radiological and physiological indicators characterizing the
presence of bilateral pulmonary edema and the severity of oxygenation disorders [16], but does not
take into account the phenomenon of mutual burden. injuries. Therefore, it is important to study the
leading mechanisms that affect the prognosis of traumatic disease in general, in order to prosthetize
these processes in determining their insufficiency. Given the data obtained during the analysis of the
dynamics of PSA and CP in the blood of patients with combined thoracic during 12 days in hospital,
we can predict the leading pathogenetic mechanism of acute lung injury is oxidative stress.

Conclusions. 1. In patients with combined thoracic trauma, it is important when planning the
patient's management tactics to diagnose the content of PSA and CP in the blood during the entire
period of stay in the intensive care unit.

2. The level of CP in the blood of patients with combined thoracic trauma is a highly
informative diagnostic marker of the impact of hypoxia of mixed genesis on the course of traumatic
disease in general.

42 1(62), January 2021 RS Global



WORLD SCIENCE ISSN 2413-1032

3. The leading mechanism for the development of acute lung injury syndrome in patients with

combined thoracic trauma is oxidative stress, so the appointment of ceruloplasmin as an adjunct to the
standard protocol of intensive care is pathogenetically justified.
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Introduction. Cargo customs complexes located throughout Ukraine are of a different
technical, technological and organizational support level. Their operation efficiency assessment can be
made based on various technical and economic performance indicators [1-3].

The task of determining technical and economic performance indicators, on the one hand, rests
upon the fact that they should take into account the content and characteristics of the assessment object
to the fullest extent, and, on the other hand, they should unambiguously define the objectives of
modeling (generalized integral criterion). A universal set of technical and economic performance
indicators for assessing the efficiency of cargo customs complexes cannot exist due to a significant
number of assessment objects, and the fact that their priorities in each case are determined by the
modeling objective.
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The purpose of the paper is to develop a methodology for a comprehensive efficiency
assessment of customs infrastructure facilities as an integral system of local measures and system
performance indicators as a whole as well as their comparison with the benchmark version.

Statement of basic materials.

For the efficiency determination of customs infrastructure facilities and their benchmark
assessment, the technical and economic indicator set or the group of factors (local measures) are
distinguished characterizing a different technical, technological and organizational support level of
cargo customs complexes.

The specifics of efficiency determination of customs infrastructure facilities include:

— the division of technical and economic performance indicators into the groups of factors
(local measures) characterizing a technical, technological and organizational support level of cargo
customs complexes;

— the definition of an integral criterion for each group of factors underlying generalized
integral criterion formation;

— inconsistency, heterogeneity and incomparability of the set of local measures with one
another, within each group and in relation to a generalized integral efficiency indicator of cargo
customs complexes;

— the expert assessment subjectivity of a technical and economic performance indicator weight
reflecting each factor contribution to both an integral criterion by each group and generalized integral
criterion formation;

— the definition of the integral criterion and generalized integral criterion assessment scale;

— taking into account the parameters of the benchmark cargo customs complex in integral
criterion and generalized integral criterion formation.

The set of efficiency assessment factors for cargo customs complexes has different units of
measurement and is composed of both absolute and relative indicators differing from each other in
qualitative content; it is of various influence (weight) degrees and has different influence directions in
relation to the final efficiency indicator.

Due to the fact that technical and economic performance indicators have different final
efficiency indicator influence directions, they can be divided into two groups:

—first group indicators that are of an inverse direction in relation to the generalized integral criterion,

—second group indicators that are of a direct direction in relation to the generalized integral criterion.

To normalize the second group indicators with the first group indicators, it is necessary to find
the values reciprocal to the given ones (raise their values to the «minus one» power).

Since technical and economic performance indicators have an unequal degree of influence
(weight) on the final efficiency indicator, it is necessary to rank them according to the significance of
their effect on the final generalized efficiency indicator.

Thus, all technical and economic indicators will be ranked according to the significance of
their effect and will have a single inverse direction in relation to the generalized integral criterion.

For each group of factors, a matrix of technical and economic performance indicators is
formed ranked according to their signification and with a single inverse direction in relation to the
generalized integral criterion of the assessed cargo customs complexes (Table 1).

Table 1. Matrix of technical and economic performance indicators of cargo customs complexes

Technical and Technical and economic performance indicator values
economic
performance (o]} 0, o] On Benchmark O

indicators
Fl Xll Xlz cee Xl] e X]_m RX]_
FZ le X22 cee X2J cee xzm RX2
Fi Xi1 Xi2 Xij Xim RX;
Fn Xn]_ an cee an cee Xnm RXn

Authors’ development

where Xj is the value of the i technical and economic performance indicator for the j cargo customs
complex.
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To determine the parameters of the benchmark cargo customs complex for each group of
factors, the minimum value of technical and economic performance indicators is selected:

RX; =min{X;}. )
j

As a result, for each group of factors, a vector with the parameters of the benchmark cargo
customs complex will be formed

R = {RXy, RX4, ..., RXj, ..., RXo}.

Although the analyzed technical and economic performance indicator data are consistent at the
methodological level, they cannot be used without preliminary preparation.

Therefore, the given data must be normalized to a certain range ([0, ..., 1]) by normalizing the
data [4] by means of dividing the indicators characterizing the benchmark cargo customs complex by
the indicators characterizing cargo customs complexes (Table 2).

Table 2. Relational matrix of the technical and economic performance indicators of cargo
customs complexes

Rat.io of Technical and economic performance indicator ratio values
technical and
economic
performance O]] O; Onm Benchmark O
indicators
F1 RX1 / X1 RX1 / Xij RX1 /X1im RX1 /RX1=1
F, RX2 [ Xa1 RX2 [ Xy RX2 Xom RX; /IRX; =1
Fi RXi / Xi1 RXi / Xij RXi /Xim RX; /RXi=1
Fn RXn / Xn1 RXn / Xij RXn / Xom RX, / RX,=1

Authors™ development
The significance of each factor is determined by the Wi weighting coefficient reflecting the
contribution of each factor to the integral criterion by each group; it is calculated by the formula:

W, =(Ln M, +1)", i=(1,n). @)

where M; is the ratio of the maximum relative value to the minimum value,

n is the number of technical and economic performance indicators.

The generalized efficiency assessment indicator for the customs cargo complex according to
each group of factors is determined by the formula:

FG, ZW —Z(LnM +1)”'-X—‘, j=@m). ?)

ij ij
The generalized efficiency indicator for the benchmark cargo customs complex is:
FRG, => W, - W_Z(l_nl\/l +D)™, j=@ m). (4)
i=1 i

The integral multi-criteria assessment indicator for the cargo customs complex by the groups
of factors is determined by comparing the generalized efficiency indicator for the benchmark with the
generalized indicator of the assessed cargo customs complex:

G, = FRG, - FG, = 3w, @RXAJ S (w1 [NXLJ —@m.

ij ij
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The generalized integral criterion according to the technical and economic performance
indicators of cargo customs complexes is equal to the sum of the integral multi-criteria assessment
indicators by groups

1, =>1G,. 6)

The lower the generalized integral multi-criteria assessment efficiency indicator in absolute
value, the higher the efficiency of the assessed cargo customs complex, i.e. the closer the efficiency of
the assessed complex to the benchmark one.

Conclusions. The developed methodology for multi-criteria efficiency assessment of customs
infrastructure facilities makes it possible to:

— identify the groups of technical and economic performance indicators characterizing the
different technical, technological and organizational support levels of cargo customs complexes;

— rank the technical and economic performance indicators according to the significance of
their influence on the final generalized efficiency indicator;

— determine the parameters of the benchmark cargo customs complex by each group of factors;

— form a vector with the parameters of the benchmark cargo customs complex by each group
of factors;

— to determine the generalized efficiency assessment indicator of a cargo customs complex by
each group of factors;

— to determine the integral and generalized integral indicator of the operation of a cargo
customs complex.

REFERENCES

1.  Luzhanska, N., Lebid, I., Kotsiuk, O., Kravchenya, I. and Demchenko, Y. (2019), «The influence of
customs and logistics service efficiency on cargo delivery time», Proceedings of the National Aviation
University, 3(80), 78-91. Retrieved from https://doi.org/10.18372/2306-1472.80.14277

2. Luzhanska, N. (2019) «Multicriteria Assessment of the Efficiency of Transport and Customs Infrastructure
Facilities», Proceedings of the National Aviation University, 1(78), 70-76. Retrieved from
https://doi.org/10.18372/2306-1472.1.13658

3. Lebed, 1.G., Kravchenya, I.N. (2020) «The role of comprehensive customs and logistics services in
performing foreign trade operations», Transport in the world economic integration processes: proceedings
of the International scientific-practical online conference. (Part.3). Gomel: Belarus.

4, Taha, Hamdy A. (2017). Operations research: an introduction. New Jersey: Upper Saddle River.

RS Global 1(62), January 2021 47



WORLD SCIENCE ISSN 2413-1032

JOCJIIKEHHA PIBHSA AKOCTI TPAHCITIOPTHHUX
HOCJYI HA IPUMICBKUX ABTOBYCHHUX MAPHIPYTAX

Ipoxyoin I'. C., 0.m.n., npo., 3asioysay kagheopu « MixrichapoOoui nepesezents ma MumHuil
Konmpoaby Hayionanvrnozo mparncnopmmuozco ynieepcumemy, m. Kuis,

ORCID ID: https://orcid.org/0000-0001-9701-8511

Kon’ax H. B., cmapwuii suxiadau xagedpu « Tpancnopmmui mexnonoeii Hayionanvnozo
MPAaHCnopmHoz20 yuigepcumemy, nposionuti inxcenep /11 «/lepacasmompancH/[Inpoexmy, m. Kuis,
ORCID ID: https://orcid.org/0000-0001-8539-9193

Ky3zemuu B. I1., nauanvHux HayKo80-memoouuHo2o 6i00iny ni08uueH s Keanigikayii nepconany
mpancnopmuoi 2anysi 11 «/JepocasmompancH/Inpoexmy, m. Kuig,

ORCID ID: https://orcid.org/0000-0003-4321-9961

DOI: https://doi.org/10.31435/rsglobal_ws/30012021/7406

ARTICLE INFO ABSTRACT

Received: 21 November 2020 The article addresses the problems of the evaluation methodology

Accepted: 13 January 2021 improvement of the transport service efficiency and quality provided to

Published: 30 January 2021 passengers on suburban bus routes in accordance with the modemn
management system requirements. The purpose of the study is to provide

KEYWORDS practical recommendations to motor transport enterprises following which

they can improve the level of service provided to suburban bus route
passengers, as well as to provide a structured approach that will allow
transport organizations to respond objectively and reasonably to requests
resulting from new passenger transportation needs. For a comprehensive
assessment of quantitative and qualitative transport service indicators, the
evaluation method of the transport service efficiency is proposed. This
approach makes it possible to reflect the transport service level both through
the prism of enterprises’ operation efficiency and the quality of transport
service provision. The results of the study are of practical importance in the
application of such methods in motor transport enterprises’ activity providing
the necessary information for management in modern business conditions.

quality, criteria of quality,
estimation of quality, transport
service, bus passenger
transportations.

Citation: Prokudin G. S., Kopiak N. V., Kuzmich V. P. (2021) Research of the Quality Level of
Transport Services on Suburban Bus Routes. World Science. 1(62). doi: 10.31435/rsglobal_ws/30012021/7406

Copyright: © 2021 Prokudin G. S., Kopiak N. V., Kuzmich V. P. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) or licensor are credited and that the
original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution
or reproduction is permitted which does not comply with these terms.

Beryn. B Ykpaini Ha cydacHOMY eTari po3BUTKY BEJMKHX MICT i MPOMHUCIIOBUX IIEHTPIB IOCTA€E
MUTaHHS TPO MOJIEPHI3AII0 Ta SKICHE YJIOCKOHAICHHS CHCTEMH TIPUMICBKHUX MAaCaKUPCHKUX
nepeBe3eHb. [ 0JI0BHA 3a1aua MacasKUPCHKOTO TPAHCTIOPTY IOB'A3aHa 31 CBOEYACHHUM, SIKICHUM 1 TIOBHUM
3aJJ0BOJICHHAM OTPeO B MEPEBE3CHHX MacaKUpiB. BaxIMBUM €JI€MEHTOM B CEKTOPI TAaKHX MEpeBE3CHb
€ JOCII/DKCHHS TONHWTY HAaceleHHS Ha IEePeBE3€HHS Ta PIBEHb 3aJ0BOJICHOCTI SAKICTIO TaKHUMHU
nociayramu. Oprasizaiii Mporecy MepeBe3eHb MacaKUPIB MOBUHHA 3a0€3MCUUTH HAHOLIBII IOBHE,
CBOEYACHE Ta SIKICHE 00CITYTOBYBaHHSI ITPH JOCATHEHHI BUCOKOI €()eKTUBHOCTI BUKOPUCTAHHS PYXOMOT'O
ckiany. [Ipobmemu opraHizaiiii puHKOBOI JisTIBHOCTI TPAaHCIIOPTY CHOTOJHI HEOOXiJTHO BHPILTYBaTH i3
3aCTOCYBaHHIM 1HCTPYMEHTIB MAapKETHHTY, SIKHH MPEACTABISIE COO0I0 KOMIUIEKCHUN CHCTEMHHM ITiAX1]T
JI0 BUpiLLIeHHs TPo0JIeM PHHKY, BUBYEHHS €KOHOMIYHOI KOH'ITOHKTYPH, KOHKPETHHX 3alUTIB CLIOKHUBaUiB
1 Opi€HTalil0 Ha HHUX BUPOOJICHHX NOCIHYr. ['OJIOBHUMH LUIIMH MapKEeTHHI'Y Ha TPaHCHOPTI €
KOMIUICKCHHH aHali3 MoTped 1 moTped MOTEHIMHNUX CIIOKHBAYiB, a TaKOX pO3pOoOKa Ha I OCHOBI
MEXaHi3My iX 33JI0BOJICHHS, PO3IITHPEHHS 00CsTy peatizamii MPoayKIlii, 301IbIIIEHHS YaCTKH Ha PHHKY.

AHaJi3 oCTaHHIX HAYKOBHX AOCHiIKeHb i myOJjikamiil. IIpoGiiema MiABHIIEHHS SIKOCTI
MacaXUPChKUX TMepeBe3eHb Oylla MNpeAMETOM JOCHiKeHHs Oaratbox yuenux: A.l Bopkyra,
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O.C. Irnarenka, lO.C. Jliryma, B.C. Mapynnua, €.I'. Jlorauoa, A.B. basumox, M.J. bratHoBa,
W.B. Cnipina Ta im. [1-12]. JlocaigHukaMu Gy 3apoOHOBAHI MOKA3HUKU OLIHKH SKOCTI MiCHKOI
MAacaXUPChKOi TPAHCIIOPTHOI CHCTEMM 3 ypaxyBaHHSIM IHTEpECiB HE TUIBKM NEPEBi3HMKIB, aye i
nmacaxupiB. IluTaHHAM yHOpaBIiHHS SIKICTIO POOOTH Ta IOCIYT aBTOMOOUTHHOTO TpPAHCIIOPTY
MIPUCBSUEHO 6araTto poOIT yKpaiHCHKHX Ta 3apyOiKHUX aBTOpiB. IIpoaHanizyBaBIm poOOTH aBTOPIB
[1, 2], Bu3HAaYeHO, IO OAHUM i3 (aKTOPIB BIUIMBY Ha SKICTh MEPEBE3CHb, a Pa3OM 3 TUM HEOOXiITHOIO
YMOBOIO e)eKTHBHOTO (YHKIIOHYBaHHSI aBTOMOOITEHOTO TPAHCIIOPTY B PUHKOBHUX YMOBAaX, € BUCOKa
KOHKYPEHTO3JIaTHICTh MOCIYT, IO MPECTABIISIIOTHCS CIIOKUBAYAM.

MeTta pociigkeHHsl. METOIO CTAaTTi € TEOPETHIHE OOTPYHTYBaHHS CYTHOCTI Ta BHSABICHHS
ocobimBoCcTe (popMyBaHHS IMOKA3HUKIB SKOCTI HANAaHHS TPAHCIOPTHUX ITOCTYT HA MPHMICHKHUX
aBTOOYCHHX MapIIpyTax.

Pesyabratun nocaimkennsi. [Ipumiceki mepeBe3eHHs HaA3BUUAHO BXKIIMBI Ul TPUMICBKHX
paioHIB BeNMMKUX MicT. BOHM BiZ3HAYalOTHCS BEJIMKOI HEPIBHOMIPHICTIO MACAKHUPCHKUX TEPEBE3CHb 1
MAaCcaXKUPOTIOTOKIB 32 PI3HUMH HANPSIMKAMH Ta JHSIMHU TWKHS. Taki TiepeBe3eHHsI MaroTh BimOyBaTucs i3
BHCOKHM CTYTICHEM SIKOCTI, 3pyJHOCTI, O€3MEeYHOCTI 32 MiHIMaJIFHO MOMKIIMBHX BUTPAT Yacy Ha moizaky [1].

SKicTh TPaHCTIOPTHUX TOCTYT Ha MPUMICHKUX MapHIpyTax Moke OyTH BH3HA4YeHa SIK HAOIp
KPHUTEPIiB SIKOCTI, PO3POOICHUX ISl 33JI0BOJICHHS 3aIHTIiB Ta MOTPEO MacakhpiB, SIK MEPEBI3HUKOM,
TaK 1 3aMOBHUKOM. SIKiCTh MOCIYT TICHO TOB'S3aHa 13 3aJ0OBOJICHHSM IMaca)XHpiB, a 0TKE, MOXKJIHBA
3aBJSIKM SIKOCTI, SIKa BIUIMBAa€ Ha IOMUT HA MOCIYTH. Pojib MepeBi3HMKIB, MIO HAJAIOTh aBTOOYCHI
TIOCIIYTH, TOJISITa€ B TOMY, 100 MPONOHYBATH MOCIYTH HAHBHIIOT SKOCTI 1, TAKAM YHHOM, YTPUMYBAaTH
ICHYFOUHX KITI€HTIB, a TAKOXK 3aTy4aTd HOBHX.

Crierugiky MOCITYT MaCaKUPCHKOTO TPAHCIOPTY 37eO0iBIIOr0 BHU3HAYAIOTH OCOOIMBOCTI
NONHWTYy Ha HHUX. BojHouwac mporec HagaHHS TPAHCHOPTHHX IIOCHYT IACaAXHPaM € OCHOBOIO
(hopMyBaHHSI TACAXKUPOIIOTOKIB,

BuBYeHHST TONMUTY YW BU3HAYCHHS pPiBHS 3a0€3MeYEeHHS MOTpeO HAaceNeHHsI MOCTyramu
MacaXHUPCHKOT'O aBTOMOOIUIBHOTO TPAHCHIOPTY 3IIHCHIOETHCS 3 METOIO BJIOCKOHAJICHHS MapIIpyTHOT
MEpexi, ONTHUMI3allii CTPYKTYpH PYXOMOrO CKIaay, BU3HA4YEHHS U OOIpyHTYyBaHHS Tapudis,
oOJlaIITyBaHHS aBTOOYCHMX MapIIpyTiB 3arajJlbHOr0 KOpUCTYBaHHA. [Ipu 1pOoMy oOpraizamis
00CTEKEHHS ITaCaKMPOIIOTOKIB IMOKIIAIA€ThCS Ha OpraHizaTopa IepeBe3eHb.

CBiTOBHH JIOCBii pUHKY TPAaHCIOPTHUX MOCIYT CTBEP/IKYE, MIO IX KOHKYPEHTO3/IaTHICTh Ha
95% 3amexuTh BiJ SKOCTI TPAHCHOPTHUX TMOCIYT, 10 HAJalOThCS. B cBOO uepry, MONHUT Ta
NPOTIO3UIisl HA TPAHCIOPTI BU3HAYAIOTHCS, 3 OJHOIO OOKY, IUIATOCIPOMOXHICTIO KOPHCTYBadiB
TPAHCIIOPTY 32 TPAHCHOPTHI MOCIYTH, a 3 IHIIOT0 — BHPOOHWYMMHU MOKJIMBOCTSIMH TPAaHCIIOPTHOI
CHCTEMH II0/I0 iX 33/I0BOJICHHSI.

Po3pi3HsAIOTE HACTYITHI MOHATTS AKOCTI ITACAKUPCHKUX TIEPEBE3CHb!

a) TpocTa SKICTh IMAaCaXUPCHKUX TEpPEeBE3€Hb XapaKTEePU3YEThCS OJHUM  ICTOTHHM
HATypaJIbHUM MMOKa3HUKOM, HATIPUKITA]] IBUJIKICTIO TIEPEBE3CHHS;

0) ckiajgHa SIKICTh XapakTepH3YETbCSd BCiMa HATYPaIbHUMH IIOKa3HUKAMH II€PEBE3CHB!
0e3MneKoro, MBUAKICTIO, PIBHEM CEPBICY, BApTICTIO H iH.;

B) iHTerpajbHa SKICTb — XapaKTEPU3YEThCS HE TIJILKM HATYpaJbHUMH MOKAa3HUKAMH, aie u
MOKa3HUKaMH BUTPAT Ha iX 31 CHEHHS.

Jiist KUTBbKICHOI OINIHKM SIKOCTI TIepPEeBE3eHb MACKUPIB CYKYIHICTh i XapaKTePUCTHK
MOJIISETHCS Ha KaTeropii Oe3MeKu MepeBe3cHb Ta PiBHsS OpraHizallii TPaHCHOPTHUX IMOCIYr Yy dYaci
(JacToTa, PUTMIYHICTh, PETYJSPHICTh, TOYHICTh PYXYy, 3QJIEKHICTh BiJI YMOB), BUTpaTH 4Yacy Ha
NOi3IKYy, 3 ypaxyBaHHSAM OYIKyBaHHS, 3pY4YHICTb KOPUCTYBaHHS TPaHCIOPTOM, TOOTO
KoMdopTabenbHicTh. TakoXk SKiCTh OOCIYrOBYBaHHsS XapaKTEPH3YETbCS HAsBHICTIO TpETEH3iH
NacaXupiB 10 00CIyroByBaHHs Ha aBTOBOK3aJlaX, ABTOCTAHLINX Ta 3yIHHKAX.

B kpainax €Bpomnu SKiCTh HaJJaHHS aBTOOYCHHUX TOCIYT perymoerbes cranaaprom EN 13816,
crangaprom EN 15140, ta Pernamentom €Bporeticekoro Iapaamenty ta Pamgu (€C) Nel370/2007
PO KOHTPAKTH Ha HAJIaHHS JIeP)KaBHUX TIOCIYT 3aTI3HHYHUM Ta aBTOMOOITBHUM TPAHCIIOPTOM.

B Ykpaini ocHOBHUMH 3aBIaHHSIMH peajizalii AepKaBHOT NOJITUKU y cdepi aBTOMOOIIEHOTO
TPaHCHOPTY € HOPMAaTHBHO-TIPABOBE PETYJIOBAaHHS IUTaHb aBTOMOOUILHOIO TPAHCIOPTY;
¢dbopMyBaHHSA PHUHKY IMOCIYT; KOHTPOJb 33 BHKOHAHHSM 3aKOHOJABCTBA NP0 aBTOMOOUTBHUI
TPAHCIIOPT; JIIIEH3YBAaHHA MIsIBHOCTI TIEPEBI3HUKIB; CTaHAAPTH3AIS 1 cepTHdIKaIlisl; OpraHi3allis Ta
KOHTPOJIb aBTOMOOIUIbHUX IMIEPEBE3CHb; Tapu(pHa, IHHOBAIIMHA Ta IHBECTHUIIIHA MOJIITHKA; JCP)KABHE
3aMOBJICHHSI Ha COITIaTbHO 3HAYYII TTOCTYTH aBTOMOOUTEHOTO TPAHCIIOPTY 3arajbHOTO KOPUCTYBAHHS;
3axHCT MpaB CIIOKUBAUiIB TIOCIYT aBTOMOOIIBHOTO TPAHCIIOPTY TOLIO.
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Ha npoGnemy 3a0e3neueHHsl SKOCTI MacaKUPChKUX MEPEeBe3eHb Y MPUMICBKOMY CIIONYYEHH]
BIUIMBAE Psi/i HETAaTUBHUX (PaKTOPiB:

1. Hu3bke (iHaHCYBaHHS JEpKABHUX NPOTpaM PO3BUTKY TPAHCIOPTY, IOPOKHBOTO
TOCIIOIapCTBA, HIBEIIOBAHHS BUMOT Ta IMiIXOIB 10 YTPUMaHHS JIOPIT;

2. HEIOCKOHANICTh Ta HE3aBEPUICHICTh CTPYKTYPHHUX pedopM B Tamy3i NacaKMPCHKUX
nepeBe3eHb;

3. 30MTKOBICTH MiJNPUEMCTB MiCHKOTO MAaCaKUPCHKOTO TPAHCIIOPTY BHACIHIZOK HEJOCTATHBOT
KOMIIEHCalii BTpaTH KOIITIB BiJ epeBe3eHb MUIBIOBUX KAaTErOpii MacaXupis;

4. 3actapinuii pyXOMHI CKIIa;

5. MEepeBaHTaXEHICTh MICBKMX JOpIr Ta HEe3aJoBiIbHA CHCTEMa MiCTOOYMIBHHIITBA Ta
YTpUMaHHS TPaHCIIOPTHOI iHPPACTPYKTYPH;

6. HemocTaTHIiN 0OCAT 3aJy4eHHS KOIITIB HA PO3BUTOK TPAHCIIOPTY;

7. 3acrapila HOpPMAaTHUBHO-TIpaBOBa 0a3a, HU3BKUH TEMI TapMOHi3alii BITYM3HIHOTO
TPAHCHOPTHOTO 3aKOHOJABCTBA 0 MI>KHAPOTHUX BHMOT;

8. cmabka KOHKypeHIlii MK IepeBi3HMKaMu Imomo 3abe3rmedeHHS came KOMGOPTHOCTI
TIEPEBE3CHHS MACAXKUPIB.

BaxiuBuMM 4MHHMKaMM, 010 BIUIMBAIOTb Ha PiBEHb MOTPeOM B MEPECYBaHHIX €:
TEepUTOpiajibHA BiAaNeHICTh 00’ €KTiB TSDKIHHS, TPUBATICTh TMEPECYBaHHs, BETMUMHA TPAHCIIOPTHOTO
tapudy, SKICHI Ta KUIBKICHI MapaMeTpH PyXOMOTO CKianay (KoMQopT MOI3AKH, 4ac OYiKyBaHH:),
HasBHICTH iHpOpMarii Tomo. CymapHi XapaKTepUCTHKH MOMUTY B OKPEMHUX TEPUTOPIabHUX MEXax
3YMOBJIIOIOTH BINIMOBIHY €MHICTh PHHKY TPAHCIIOPTHUX MOCITYT — 0a30BWMH MOKAa3HHK, HA IMiJICTaBl
SIKOI'0 BCTAHOBJIIOIOTHCSI YMOBH BUPOOHHUITBA i CHIOKMBAaHHS TPAHCHOPTHUX HOCIYT [4].

[lonuT Ha TpaHCHOPTHI HEepecyBaHHS MOKHA ONOCEPEAKOBAHO OXapaKTEPU3yBaTH IUIIXOM
[3]: amamizy GyHKIIOHANBHOTO 30HYBaHHS TEPHUTOpii palioOHy OOCIYroBYBaHHS; aHawi3y
pO3TallyBaHHs OCHOBHUX MPOMHUCIOBHX 00’€KTiB, BY3iB, 00’ €KTIB KyJIbTypHO-TIOOYTOBOTO 3HAUCHHS;
aHayizy pe3yJbTaTiB TPAHCIOPTHUX O0OCTeXKeHb. BomHouac Ha (OpMyBaHHS TONHUTY HACEICHHS
BIUIMBAIOTh TPAHCIOPTHA JOCTYIHICTD Ta XapaKTEPUCTHKH TPAHCIIOPTHOI cucTeMu [4, 5].

Sk mpaBWIIO, HEBiJA €MHOIO BIIACTUBICTIO SIKOCTI OyIb-sKOi MpoAyKmii € T 3IaTHICTH
3aJIOBOJILHSATH II€BHI TOTPEOM Ta BUO03MIHIOBATHCH Y BIATIOBIAHOCTI 3 iHTEpecaMu CIOXKHUBadiB [3, 4].

PiBeHb BILIMBY SIKOCTI Ha MOIMUT MOKHA OLIHWUTH 3a Jonomororo piBHsHHS (1). s 1soro
B3a€MO3B'A3Ky OyJl0 aHaJOTiYHUM BUKOPUCTAHHS TeOpii eNacTHYHOCTi, sKa mepeadadae, IIo
eJIaCTUYHICTh MOMHUTY — 1€ B3aEMO3B'SI30K MiX MOIUTOM Ha TPAaHCIOPT i (aKTOpaMu, IO BIUIUBAIOTh
Ha nioruT. Lle dakTop, B JTaHOMY BHIIAIKY SIKICTh mOCIyT. [1, 8]

)

ne: Q1 — mOMUT Ha TPAHCIOPTHI MOCIYTH Y TOTOYHOMY POIIi;

Qo — IOMUT Ha TPAHCHIOPTHI MOCIYTH Y MONEPEIHBOMY POIIi;

K; — 3HAYEHHSI KPUTEPIiB AKOCTI y HOTOYHOMY POIIi;

Ko — 3HAUEHHS KPUTEPIiB AKOCTI Y TOMEPETHEOMY POIIi.

KoediieHT enacTHYHOCTI MOMMUTY MOXe Matu pi3Hi 3HaveHHs. Skmo ED = 0 (abcomoTHO
HeenactuuyHuil), -1 <ED <0 (BimHocHo Heemactumunmit), ED = -1 (ogunmunuii abo yHiTapHa
enactnyna), -oo <ED <-1 (BimHOCHO enactuynwmii), ED = -co (ineanpHO enacTuvHui).

Ha cporonimHii 1eHb pUHOK TPAHCIOPTHHUX MOCIYT BUMAara€ KOMIDIEKCHOTO BUKOPUCTAHHS
PEKOMEHIAIITHMX 3aXO1B MiIBUILICHHS IKOCTI Ta €)EKTUBHOCTI TPAHCIIOPTHOTO 00CIIyTOBYBaHHS:

1. BUpOOHHYO-TEXHIYHI: BUKOPUCTAHHS CYYacHOi BHPOOHHMYOI TEXHIKM 1 TEXHOJIOTIH,
KOMIUIEKTYIOUHMX CKJIaOBHX, MOJEPHI3allis PyXOMOTO CKJaay;

2. opraHi3alliiiHi: BJIOCKOHAJE€HHS CHUCTEMH OpraHi3amii BHpPOOHUIITBA, METOJIB TpaIl,
i IBUIIEHHS KBaTi(iKkaIii Kaapis;

3. EKOHOMIYHI: BJIOCKOHAJIEHHS TMPOTHO3YBaHHS 1 IUIAHYBaHHA SKOCTI, HaJaHHSA
BHCOKOSIKICHUX ITEPEBI3HUX MTOCIIYT;

4. comianmbHi: KaJpoBa MOJITHKA, YMOBH Ta MOTHBAIIIS IIpaIli TOIIO.

Po3BUTOK 3araibHOi METOMOJIOTIT TIepedavae MOeTaMHICTh BUKOHAHHS JiH, CIPSIMOBAaHUX Ha
pO3po0OKy 3aranpHOi 0a3um IS TMOAAJIBINOI ajamnTaiii Ta BUKOPUCTaHHS CHUCTEMH T'POMAJCHKOTO
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TPaHCHOPTY, IO OLiHIOETheA. Llel etan Bmovyae aTpuOyTH Ta KpUTEpii SIKOCTI Ta eKCITyaTaliiHIX
XapaKTepUCTUK, BU3HAYCHHS BUOIpKH, METOAM 300py HOaHMX, METOIU aHalli3y IaHuX, MPOLEAYpU
opraizamii ONMTyBaHb Ta IHII €IEMEHTH, SKi CIiJ NPUHHATH Ta TOTPUMYBATUCS I JOCATHEHHS
YiTKOTO BiOOpakKeHHS iICHYIOYO1 CUTYyaIlil (piBHI AKOCTI MOCHYT Ta e(eKTUBHICTh pOOOTH CHCTEMH) Ta
BCTAHOBHUTH OCHOBH ISl €EKTHBHOTO MOHITOPHHTY SIKOCTI TIOCIYT Y MalOyTHHOMY .

Hactynnuii eran nmepea0adae amanrtamilo 3arajbHOI METOMOJIOTI] A0 CHCTEMH TPOMaJChbKOTrO
TPaHCHOPTYy, IO MmiuisArae ouiHmi. BiH BKIIouae HU3KY 3aXxO0[iB, sSIKi BH3HAYAIOTh MOTpPeOH Ta
NPIOPUTETH TEPEBITHUKA, a TaKO)XK BUMOTIH MACaXHpiB, SIKI BHKOPHUCTOBYIOTH HEH MPHUMICBKUI
MapmpyT. [lepmr 3a Bce, HeoOXigHO 3i0paTH Ta MpoaHaNi3yBaTH BCIO HEOOXiNHY iH(OpMAIio mpo
Mepexy, iHpPaCTPYKTypy Ta iHII OIIepaTHBHI €JIEMEHTH.

HeoOximHrM emeMeHTOM MOCIiPKEHHS € ONMUTYBaHHS 33J0BOJICHOCTI WM HE3aJ0BOJICHOCTI
MacaXxupiB, SKE CIiJA MPOBOJUTH 3 METOI0 BU3HAYEHHS TMPIOPUTETIB, OUYIKyBaHb Ta CTYIMEHS
3aJJ0BOJICHOCT] MAaCaXUPiB MIOJ0 HaJaHUX TPAHCIIOPTHUX MOCIYT. Y TaKUX OOCTEKEHHSX MACaKUpU
3a0e3MeUyloTh BAXKJIMBICTh Ta 3aJ0BOJICHHS, HaJaHI y psAAi SIKICHUX Ta EKCIUTyaTalliiHUX O3HaK
poboTu aBTOOYyCiB Ha MapIIPYTi.

3ampomoHOoBaHa METOAWKAa MICTHTh 39 MOKa3HWKIB, KIacH(iKOBAaHMX Ha CIM OCHOBHHUX
kareropiit: Koxkna xateropist MicTuTh 1Ba ab0 Oinbie MOKa3HUKIB. Lli MOKa3HUKM MarOTh TPH THIIH:
a00 SIKiCHI MOKAa3HUKU (YUCTI (GaKTOPH SKOCTI), a00 MOKA3HUKH eKCIuTyaTaliiiHoi eekTuBHOCTI (110
CTOCYIOThCS €KCILTyaTalliiHOr0 BUMIPY TPaHCIOPTHOI CHCTeMH), a00 oOuaBa (Tadmauis 1).

Tabmuns 1. Orsa moKa3HUKIB AKOCTI HaNaHHS TPAHCIIOPTHUX IIOCIYT Ha MMAaCaXKHUPCHKOMY
ABTOMOOUILHOMY TPaHCIIOPTi
Kox Kareropis / mokazHuK

A Be3neka - Komdopr - Uncrora

A.l | YMoBH Oe3meku Ha 3yNMMHKAX Ta aBTOCTAHIIISIX
A.2 | YMoBu Oe3nexu B canodi AT3

A.3 | CraBieHHs IepCOHATY

A.4 | Yucrora B AT3, Ha 3yNIMHKAX Ta aBTOCTAHIIII
A.5 | 3pydHICTh TOCAAKH / BUCAIKH

A.6 | 3mounHHOCTI

A.7 | PiBeHb TpaBMaTH3MY

A.8 | Innunentn

B Indopmanis - CninkyBaHH$ 3 nacakupaMmu

B.1 | [Horoune indopMariitHe 3a06e3eUCHHS PO TPAHCTIOPTHY MOCIYTY
B.2 | IlomaHHs cKapry Ta Mopajy IacaXKupam Ta BiIOBIIb TPAH3UTHOTO OllepaTropa

C JoctynHicTh

C.1 | IonermeHHs JOCTYIHOCTI YISt JIFOZEH MOXHIIOTO BiKY, 1HBAJI/IB Ta IHIINX MAJIOMOOLIBHHX IPYIT HACEJICHHS
C.2 | Bigcranp MiX TOUKOIO NOYATKy MapIIpyTy Ta TOYKOIO MPOAaXKy KBUTKIB (IJIs1 aBTOCTAHIIIi)

C.3 | BigcraHp MiX IIyHKTOM NPOAaXy KBUTKIB Ta MMyHKTOM 3YIHHKH IOCAJIKU MACaXUPIiB

C.4 | Bigcrans i yac Mix TOUYKaMHu 0OMiHY

D IIpoayKTHUBHIiCTH TepMiHAJIB i 3yNMHOK

D.1 | BukoHaHHS MOIOpOKeil HA TEPMIHATIBHUX CTAHIIISIX

D.2 | BuacHe BUKOHAHHS Ha TEPMIHAIBHUX CTAHIIIAX

D.3 | Cepenniit yac o4ikyBaHHS MacaXMpiB Ha ITyHKTax 3yNHHKU Ta HAa TEPMiHAJIBHUX CTAHLIAX

D.4 | HagmipHa TpUBaJicTh OUiKyBaHHs MacakMpiB Ha 3yNMHKAX Ta HA aBTOCTAHIIISNX

D.5 | CniBBigHOIICHHS MiXX BHKOHAHHMU TIPOXITHAMH KaHATAMHU T4 YaCTOTAMH JIiHIA B TOYKAaX 3yIAHKU Ta
KIHIIEBUX CTAHIIAX

E IponykTuBHicTL po00TH aBTO0YCIB HAa MAPLIPYTI

F 3aranbHi eleMeHTH CHCTEMH IPOMA/ICBKOI0 TPAHCIOPTY

F.1 | I'oguan po6oTn aBTOOYCIB HA MapUIPyTi

F.2 | Yac ouikyBaHHs Ta 3py4HICTh NPHUI0AHHS KBUTKIB

F.3 | TpancnoptHi 3aco0u BCiX THIIB, 1110 NPAIOIOThH Y TOAMHH MK
F.4 | Ilina Ha KBUTOK

F.5 | Cran 3ynuHOK Ta KiHIICBUX CTaHINiH 00 CHJIIHb Ta YKPUTTIB

G CkJ1aaHi MOKa3HUKH

G.1 | 3amoBoseHICTh / HE3a10BOJIEHICTD KIIIEHTIB
G.2 | BukoHaHHs IIaHy poOOTH TPAHCIIOPTHHX 3aC00iB
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Crin 3BepHYTH OCOOJIMBE yBary Ha 3arajibHi OKa3HUKHU Kateropii G. Oxpemi NOKa3HUKH, IO
CKJIaJar0Th CKJIaJOBi MOKA3HUKU, HAJEKHHUM YHMHOM MOEIHYIOTHCS 32 JOIMOMOTOIO Bar AJsl OLIHKA
3arajJbHOTO PiBHSI 0OCIyroByBaHHs. [Ipornec oOYMCIEHHS Bar MOBHHEH BKJIIOYATH HEYIEPEIKEHY
TYMKY TTaCaKHPiB, a TAKOK OCOOIMBOCTI TPAHCTIOPTHOT MEPEXKI.

BusHaunMo TMOKa3HWK HaaMIpHOI TPUBAJIOCTI OYIKyBaHHS MacakHpaMH Ha 3yNHHKAX Ta Ha
aBTOCTaHUisAX. Llell MOKa3HWK OLIHIOE HAJAMIpHY TPUBAIICTh OUIKyBaHHS MAacaKUpPIB Ha KiHIEBHX
3yMHMHKAaX, aBTOCTAaHLiAX a00 Ha MPOMDKHUX 3YNHHKax s iX MOCaJkd B TPaHCIOPTHI 3acoOu.
[HaUKATOp MOCHIMKYETHCSA 3 TOUKH 30pY MEPEBI3HUKA 1 PO3PAXOBYETHCS I KOXKHOTO MapuIpyTy 3
ypaxyBaHHAM pe3yJbTaTiB MPOIeCy IUIAHYBaHHS MapHIPYTy Ta (aKTHYHWUX BUMIPIOBaHb HA MICIIi.
MaremaTuuHe piBHAHHS Ul BU3HAUCHHS IIOKAa3HUKA SIKOCTI MaTUME TaKy IOCIHiIOBHICTE OOUHCIICHb:

3aBUIEHUH Yac O4iKyBaHHS MMaCAXXHUPiB HA TepMiHaii (200 MyHKT 3yITWHKA) IS iX TIOCAIKHU B
TPAHCIIOPTHI 3aCO0U HA i-TOMY MapIIpPYTi:

AW, — SW.
D4, =—F—-—", 2
SW,
e SWi — 3amnaHoBaHul cepe/iHii Yac OYiKyBaHHS MMacaXKUPIiB HA aBTOCTAHINI ab0 3yNMUHIN s

MOCaJIKU B TPAHCIIOPTHI 3aCO0HU i-TOT'O MapIIpyTy:

Zn:(zpij)z

SW, =+—— ©)
2: zzpu

ae Z; - KUIBKICTb 3aIUIAHOBAHHX PEHCIB Ha (-TOMY MapLIpyTi.

AWi — (akTHuHHi cepelHiil yac OYiKyBaHHS MACaXHMPIB HA aBTOCTaHINi ab0 3yMUHIN s
MOCaKX B TPAHCIIOPTHI 3aCO0H i-TOTO MapIIpyTy.

Z()

AW, = —— 4)
2 z Zdnl
ne Z,; - KUIbKICTb (DAKTHYHO BUKOHAHUX PEHCIB HA i~-TOMY MapLIpPyTi.

HaBanTakeHHSI TpaHCIIOPTHHUX 3aco0iB. [HAMKATOp OILIHIOE HABAHTAXKEHHSI TPAHCIOPTHUX
3aco0iB MmiJ 4Yac iX MIOJCHHOI eKcIuTyaTalii i BHPaXKaeThCs SIK KUIBKICTh IacakupiB Ha OOpTY,
MOJiJIeHa Ha MICTKICTh TPAaHCIOPTHUX 3aco0iB. Ilim yac BUKOHAHHS TIepeBE3€Hb WICHW OTJISIOBOL
rpynu B CaJIOHI TPAHCHOPTHOTO 3ac00y (IO OJTHOMY B KOXKHHX JIBEPSX) BUKOHYIOTH 00K nacamnplB
SKi CIIAI0Th 1 BUXO/ATh 3 TPAHCIIOPTHOTO 3ac00y. AHami3 3i0paHuX JaHUX B OCHOBHOMY MICTHTb TPU
pe3yJbTaTH: MaKCUMallbHE HABaHTaKEHHS TPAHCIOPTHHUX 3ac00iB (BKIFOUYAIOYM JUISTHKA MapUIpyTy,
Jie BinOyllocs MaKCHMaJbHE HABaHTaXXEHHS), CepeHE HaBaHTAKEHHS TPAHCIOPTHUX 3aco0iB Ta
BIJICOTOK MapIIpyTiB, J€ HaBaHTKEHHS TepeBHIye 1. MaremaTndHe piBHSHHS JJIS PO3PAxXyHKY
MaKCHUMaJIbHOTO HaBaHTAXKEHHsI TPAHCIIOPTHUX 3aC00iB BU3HAYAETHCS B HACTYIHIN TOCHIIJOBHOCTI:

[epmuii Kpok — 11e PO3paxyHOK MACAXKUPIB B CaJOHI TPAaHCHOPTHOTO 3ac00y HA CETMEHTI JIiHii
(M 1BOMa HACTYNHUMH ITYHKTaMH 3yIIUHKH):

Pij = Pij—l + Eij—l, - Dljlj’ (5)

ne: PiJ — KUIBKICTh MACAXHUPIB B CAJIOHI TPAHCITOPTHOTO 3ac00Y HA JIUIAHIN | MapIIpyTy J;
P!, — inbkicTh nacaxupis B caloHi TPaHCIOPTHOIO 3ac00y Ha JUISHI i-1 MapmpyTy j;
Ei{ 1j— KUTBKICTh TIaCaKMPiB, SIKi CiTafOTh B CAIOH aBTOOyCa Ha 3YIHHIN MDK iISHKaMH i-1
Ta i j-ro Mapmpyry;
Dii T KUIBKICTh HACaKUPIB, SKI BHCADKYIOTHCS 3 aBTOOyCa Ha 3YyHHHIN MIDX Biapi3kaMu

ninsakami i-1 ta i j-ro maprpyry.
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Po3paxyHOKk 3aBaHTa)KeHHs aBTOOyca IPYHTYEThCS HA CyMi MacaXkupis, AKi mepeO0yBalOTh Ha
00OpTy TpaHCIIOPTHUX 3aCO0IB yCiX MOI30K KOXKHOI JUISHKK MapmpyTy. MaTeMaTnyHe piBHSHHS A7
PO3paxyHKy MakCUMalbHOTO HABaHTAXXCHHS TPAHCIIOPTHUX 3aCO0IB OKPEMOTO MapIIpyTy Ma€ BUIIIS:

n
maxy "P!* ¥, =1.m
z=1

max __ 0
U™ = i -100%, ... (6)
P4
2.4
z=1
e P!* — kinpkicTh macaxupu B canoHi aBTOOYyca, sKi 3iCHIOIOTH MOI3AKY Z Ha JUISHII i

MapuipyTy j;

q'* — macaxupomicTkicTh aBTO6YCa, 10 BUKOHYE i3[KY Ha j-My MapIIpPyTi.

[Iportec Bu3Ha4YeHHA BHOIPKH CTOCYETHCS SK IMAacaXHWpiB, TaKk 1 TPaHCHOPTHHX 3acoOiB.
BusHaueHHs po3Mmipy BHOIpKM B ONWTYBaHHI MMaca)KUpiB IOBHHHO BPaxOBYBaTH IMPOCTOPOBUIA
pO3IMONIN HACENCHHS TPUMICBKOI 30HM. TakoX TOBMHHI 3aCTOCOBYBATHCS CTaHIApTHU30BaHi
CTaTUCTHYHI METOIHW, IO 3aCTOCOBYIOThCS JMJISi aHAIOTIYHMUX OIMUTYyBaHb. Po3Mip BuOipku (n)

00YHCITIOETHCS 32 IOTIOMOTOX0 HACTYITHOTO PiBHSHHS:
-1

N -1 d
n>N<{l+ , (7
P-1-P)(z,,
ne N — dYucenbHICTP HACENCHHS MPHMICHKOI 30HM, sSKa B JaHOMY BHIIQJIKy CTaHOBHUTH

MacaXHPOIOTIK HA MAPIIPYTi;

P — moka3HUK SKOCTI, IO TiIIATaE BUMIiPIOBaHHIO; SIKIIIO TIOTIEPETHHOTO JOCBIAY HE iCHYE, TO
po3rismaeThes HeWTpanbHa cutyamnis (P = 0,5)

d — BenmmumHa noxuoOku (5%)

Z,,, = 1,64 nns piBus gosipu 90%.

CucremMa KOHTPONIO SIKOCTi, siKa MoOXe OyTH BHUKOPUCTaHa AaBTOTPAHCIIOPTHUMHU
TIEPEeBI3HUKAMU JIJIS1 TTOKPAICHHS SIKOCTI 0OCIYTrOBYBaHHS Ta IiIBUIEHHS €(PEKTHBHOCTI POOOTH Ha
NPUMICBKUX MapIIpyTax BUKOHYETHCS JIBOETAITHO, TOOTO:

Crnepiry HeoOXiflHe KUTbKiCHE BWU3HAUEHHSI TIOKA3HHWKIB SIKOCTI, SIKI € MPIOPUTETHUMH JIJISI
MEPEeBi3HUKA: HEOOXIJIHO BU3HAYMTH Ta OOYHMCIMTH HEBEJIMKY KUIBKICTh IOKa3HUKIB SKOCTI Ta
eKCILTyaTallii 3a JONOMOTOI0 IHJMBIIyaJbHUX 3aXO/iB, IO BKIIIOYAIOTh Yac, BUKOHAHHS IOI3/I0K Ha
aBTOCTaHIiSX, IHTEPBaJIN TPAHCIIOPTHUX 3aCO0IB Ta CepeHS MBUAKICTD PyXy TPAaHCTIOPTHUX 3aC00iB.

Hpyruii eran nependadae po3podKy crenudikaliiii iHTErpoBaHOi CUCTEMH KOHTPOJIO SKOCTI.
Ile#i eram BKIJIOYAE€ ONMUTYBAaHHS 3aJ0BOJICHHS/HE33aJ0OBOJICHHS KIIEHTIB, MOPIBHAJIBHUEN aHAI3 Ta
OIIiHKa METOJIONIOTIi Ta pPe3yJIbTaTiB 3 MOKAa3HHWKIB, BUMIPSIHUX Ha IMOMEpelIHbOMY erami. Po3risHyTi
3aX0AM JaJyTh MOXKIUBICTh BUOOpPY MOKA3HHKIB, sIKi, KpiM TOKa3HUKIB, BU3HAYCHUX Ha TEPIIOMY
eTarti, o OyAyTh BU3HAYATH OCHOBY CUCTEMH KOHTPOJIIO SKOCTI Ha i ATPUEMCTBI.

BucHoBok. 3ampormoHOBaHa METOAMKAa BHUMAara€ ajanTtamii 10 MICHEBHX OCOOJIMBOCTEH
PO3MIISIHYTOI TPaHCIIOPTHOI CHUCTEMH (BH3HAYEHHS TEXHIKO-€KCIUTyaTallilHUX TOKa3HHUKiB, PO3Mipy
BUOIpKHM, Oprasizaiis OOCTe)KEHb Ta iHIII €JIeMEHTH) Ta MoTpedye ajanTalii A0 Po3Mipy Mepexi,
po3Kiamy pyxy i, 3BHYAiiHO, 10 MOTpeOd Ta MpIOpPUTETIB MEpeBi3HMKA Ta macaxupiB. OTke, s
MEPEBI3HHUKIB JlaHA METOMKA J03BOJISE OLIHUTH 3arajbHUi PIBeHb 0OCIYrOBYBaHHS 3a JIOTIOMOTOO
BUMIpIOBaHHS BiAMOBITHUX CKJIAIOBUX MOKA3HMKIB, IO AACTh 3MOTY OayMTH OUBII MMOBHY KapTHHY
eeKTHBHOCTI a00 3a/10BOJICHHS/HE3aJ0BOJICHHS ACAKUPIB AKICHUMH TPAHCIIOPTHUMH MOCTYTraMu, a
TaKOX cHpusie (OPMYJIIOBAHHIO IIJILOBUX MOKA3HHUKIB SKOCTI Ta €(EeKTHUBHOCTI MOCIYr Ha OCHOBI
3Ha4YeHb BUOPAHUX MTOKA3HHUKIB.
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AKTyaJIbHOCTB. [IJ11 aBTOMOOWJIBHBIX TOPOACKHX M IPUTOPOJIHBIX IEPEBO30K OOJIBIIOrO
pa3sHooOpa3usi MEJKHX TOPrOBBIX, INPOJOBOJLCTBEHHBIX M MEJKO-OBITOBBIX TI'PY30B HCIOJNB3YIOTCS
apromoOmmm  mamoit (0,3 ... 2 1) rpy3omogbemHocTH (AMI). Ilpomeccsl MeIKO-TapTHOHHBIX
aBTOMOOWJIBHBIX TIEPEBO30K XapaKTEPU3YIOTCS OTHOCHUTENBHO HHU3KMMH YPOBHAMHU TIOKa3aTesneit
TPAHCIIOPTHON MPOU3BOIUTEILHOCTH, a TAKXKE IHEPreTHUECKOW U pecypcHou addekruBHoCTH [1, 2].
[IpuyeM, Ha 3TH TMOKa3aTeNM KYMYJISITHBHO BIIHSIET KOMILUIEKC (PaKTOPOB, KOTOPHIC aHATM3HPYIOTCS Ha
pasnUIHBIX dTanax ku3HeHHoro nukiaa AMIT (OKLIA): peiHOYHO-TOBapHBIX (000poT AMI', Kak ToBapa);
KOHCTPYKTHBHO-TEXHUYECKHX, JOPOXKHBIX, TPAHCHOPTHO-TEXHOJOIMYECKUX, OSKCIUTyaTallMOHHBIX M
TEXHOJOTUYECKM WHHOBALMOHHBIX (HA pa3HbIX cTamusax skcmryataund AMI). ns komImieKcHOro
TIOBBIIIICHUST TIPOTUBO3AaTPAaTHOM M 3HEpreTuueckod A(PQEeKTUBHOCTH TaKUX TMEPEBO30K C MENbI0
TEXHOJIOTUYECKH WHHOBAI[MOHHOTO obecrieueHus KOHKYPEHTOCIIOCOOHOCTH Oymymux
ABTOTPAHCIIOPTHBIX YCIYr Ha aBTOTPAHCIOPTE, aKTyaJeH METOJ 3KCIUTyaTallMOHHOTO YIPaBJICHUS
TpaHCIOpTHOH 3HeprodddekruBHOcTH AMI M IPOIECCOB MEIKO-MAPTHOHHBIX IEPEBO30K 110
npuniunny  JKIIA B COOTBETCTBMM  KOHIENIMK  JKCIUTYaTallMOHHO-TEXHOJIOTHYECKOTO
sHepro3oepexxenust (KOTD) na aBTromMoOmnabHOM TpaHcmopTe (AT). CymiecTByiomue METOIbI
OpraHM3allii aBTOMOOWIIBHBIX MIEPEBO30K HE TTO3BOJISIOT aHAIM3UPOBATH Takue (PaKTOPHI IO PHUHITUITY
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KA Ttak, kak OHM OCHOBAaHBl Ha aKCHOMax M MNPHHLUNAX NPEHEOPEeKEeHUs: NapagoKcatbHON
(bparMeHTapHOCTH 3HAaHUH 00 aBTOMOOMJIBHOM TPaHCIIOPTHPOBAUM; MaTE€pPHAIBHO-TIPON3BOICTBEHHOM
CYLIHOCTH, a TaKXe TEXHUKO-TEXHOJIOTHYECKOW M HHEPropecypcHOM Kay3aJbHOCTH pPEaJbHBIX
ABTOMOOMJIBHBIX INEPEBO30K. B CBS3M ¢ 3TUM Al KOMIUIEKCHOTO TOBBIIICHHS MPOTHUBO3aTPAaTHOW U
9HEpreTndecKor 3(pPeKTUBHOCTH MEPEBO30K C LENBI0 TEXHOJIOTMUECKH HHHOBALIMOHHOTO O0eCTIeYeHuUs
KOHKYPEHTOCIIOCOOHOCTH OYyAYIIMX aBTOTPAHCIIOPTHBIX YCIYI Ha aBTOTPAHCIIOPTE AKTYaJeH METO[
9KCIUTYyaTallMOHHOTO YIpaBlieHHs TpaHcopTHOU 3HeproaddexruBHoctn AMIT U mponeccoB Menko-
MapTHOHHBIX MepeBO30K 1o mpuHImy KA.

OcnoBuasi 4yactb. XKIJA (puc. 1) coctonT w3 CleQylOMmMX 3TaloB: CO3MaHHWE, OOOPOT H
SKCIDTyaTaIys U BKIIIOYaeT B ce0sI COKpaIleHHbBIN JKU3HEHHBIH UK TpaHciopTHo! yemyru (OKLTY) [3].

[puamun  XILJA  npegycmarpuBaeT, 4YTO aBTOMOOWMJIb  JIOJDKEH  COOTBETCTBOBATH
KoHIenTyanbHbIM (KoHIennun KOTD) TpeGoBaHuAM mMepeBo3UMKa-TIPOAYIICHTa aBTOTPAHCIIOPTHBIX
yciyr. OGocHOBaHHE BBIOOpa aBTOMOOWIS Manoi Tpy3omoabeMHOCTH (AMB), cormacHo KOTD,
JOJDKHO ~ ONHMpaTrbcs  Ha  ycJIOBHE — MaKCHUMH3allMM  ITIOKaszaTellss  €ro  TPaHCIOPTHOH
9HeprodpPeKTUBHOCTH B MpOEKTaX TOBApHOTO OOpallleHuss W TPAHCIOPTHO-TEXHOIOTHUECKON
skcmuryatarmn - AMIT.  OOecrniedeHre 3TOTO YCIOBHS SIBIISIETCS OCHOBOM Uit (OPMHUPOBAHUS
NpeBANMPYIOMKX MpedepeHuii nepeBo3unka-npoaynenra na scex stanax JKLA. Jlnst sToro HyxeH
METO/ HKCIUTyaTallHOHHOTO YTpaBIICHHUsT TPaHCIOPTHOH sHeprodddextuBHocTH AMI M Moaenb
1eneBoi (yHKIMHU BBIOOPA aBTOMOOMJISI, OCHOBAHHOM Ha 3aBUCHMOCTH ITOKAa3aTeslsl €r0 TPAHCIIOPTHOM
9HEprodp(HEeKTUBHOCTH OT HU3MEHEHHUS] KOHCTPYKTUBHO-TEXHMYECKHMX, OKCIUIyaTalMOHHBIX U
JOPOKHBIX (PaKTOPOB TPAHCIIOPTHBIX Onepaluii ncxos u3 kouuenuu KOTI [1, 4].

Coznanne
apTOMOGHA

'35;cu.r[}'a TaLsa

TMocneaxcnny -
ATALHA

Puc. 1. 2Kusnennwiii yuxan agmomoouns Maioi 2py30n00bemMHOCIU 8 PAMKAX NOGLIULEHUS
MPAHCROPMHOU IHEP2OIPhexmugHocmu

[Tokasarens TPaHCIOPTHOW 3HEProd(PPEKTUBHOCTH MPEACTABIAECT COOOW OTHOIICHHE
TPAHCIIOPTHOH 3Heprootnayn faHHoro AMI' B TecTOBOM omepauuu p K TPaHCIOPTHOM IHEProoTaaue
9TajIoHHOr0 AMI B 3TAJIOHHOH ONEPAIHHU Pen [2]:

Ky -
— pe — vycm 77m 9 max’ (1)
Pow K., +7.)
rue Ky — k03 dunmenT ckopoctu (OTHOIICHUE CpefHer ckopoctd AMIT B TecTOBOM IUKIE K

ckopoctr 3tanonHoro AMI); Ke — sHepretudeckuii ko3¢ uiueHT npobera (OTHOIICHHE pacxoia
toruBa AMI' B TECTOBOM MUKJIE K PAaCXOAy TOILINBA dTATOHHOTO AMI', IBIXKYIIErocs ¢ MTOCTOSHHOM
STaJIOHHOW CKOPOCTHIO), #q — K03 dunuenT cHapsixéHHON Maccel AMI, 4, — KIIJI TpancMuccun.
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Koadduuuent cuapsorénnoit macest AMI [1]:

77q:_

rae G, — cHapspkéHHas macca AMI, T
0. — rpy3onoaseMHocTs AMI, T;

[Toxazarens TpaHCIIOPTHON IHEPTOOTAAYH p ompenaessiercs mo popmye [1]:

w )
pe = —> maX,
Ea(K Pa,Vi,ti)

ir?

rne W— tpancnoptHa pobota, (TkM); E, — sneprozatpatsl ([Ix); Kir — KOHCTpYKTHBHO-TEXHUYECKUE
XapaKTePUCTUKU aBTOMOOWIIS; P, — XapakTepucTuku popord; Vi — cpenmsst ckopocts AMIT B
TECTOBOM IHKIIE (M/ceK.); tj — Bpemst nBmxkerns AMI B TecToBoM ke (MUH.).

[lpu wmakcumuzanmu mokazarenst [, obOecrieunBaeTcs CO3JaHUE DHEProcOeperaromx
TPAaHCHOPTHBIX TeXHOJOrH cornacHo KOTD. DToT nmokaszarens HEOOXOIUMO YUHTHIBATH B KOMILIEKCE
C TIOKa3aTeNeM TOIUTUBHOW 3¢ (eKTUBHOCTH [1.q, KOTOPHIN MpEACTaBIseT COOON OTHOIICHHE pacxoja
ToruuBa JaHHOro AMI' B TecTOBOM omnepauuu p, K pacxoy TOmIKMBa 3TaioHHOro AMI™ B sTanoHHON
OTIEePALIUH Prem [2]:

— P i
Heq == —>min. (3)

Ha ocHOBE paccMOTPEHHBIX MATEMATHYECKUX MOJEIEH, CTAHOBUTCS BO3MOKHBIM IIPOBOAUTH
QHAIN3 BIWSHHUA W3MEHEHHS KOHCTPYKTHBHO-TEXHHYECKMX, OKCIIIYaTallMOHHBIX W JOPOXKHBIX
(bakTOpOB HA TIOKa3aTeNlb TPAHCIOPTHOM YHEPreTHIECKOM AP HEeKTHBHOCTH mepeBo3ok AMI .

[TapameTpuueckuil aHaJIM3 KOHCTPYKTHUBHO-TEXHUYECKUX, HKCIUIyaTALMOHHBIX U JTOPOXKHBIX
(akTOPOB BBIIOIHAJICA MO ONPEICICHHOMY aJrOpUTMy, OJIOK-CXeMa KOTOPOTO HaBe/leHa Ha puc. 2 U
Ha OCHOBE (DYHKIIMOHAJIBHBIX 3aBUCHMOCTEH:

1, = f,(x), 11, = fo(x), K, = f;(x), K, = f,(X), xe (Xmin s Xmax ) (4)

[ Hagaao ]

T
A

MaccHB Pa3IrHBLE IIApaMeTPoB
KOHCTPYKINIT AMIT,
paccMaTpHBaeMbrx K=K, K;... . K;

N3
MaccHB pazTHIHBIC P eEKHMOB
JBIKEHIS B IIP oL1ecce
D YHEITIOHHP OB AHIE AMI
P=Pi1. Pa.. . Pi

)

Ma CCHE PaINHELD XapaKTePHCTHR

JOPOTH B ¥CIOBHAN SKCTITY AT ALl

ANIT O=71;. .. 1
T

MMaccHB pasIrHbIT
SKCIUTY ATAIHOHHLEE (PaKTOPORB

Y=t

RS

HIMHTAFOHHOS MOISTTPORAHHES JBILKEHIA AMI COLMTaCHO
2aJaHHBLL Y CTORHET
OrIp emeneHie IIOKa3aT eleil sHepropecypPcHOI 50 ) eKTHBHOCTH XTI

PAENHELY HCX OOHBLL JAHHBIL I, I, 11, I,

BrIidop napanmeTpoB ANMU 1o
yeonopko I, —max

oa
[ Konerr ]

Puc. 2. Fnok-cxema aneopumma napamempuieckozo aHaiu3a 0as OyeHKY mpancnopmHou
anepeemuueckol appexmusnocmu nepeeozox AMI”
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Bnarogaps mpoBeneHHBIM HCCIEAOBAaHUAM [ 1, 5] YCTaHOBIICHO, YTO XapaKTEPUCTUKH JOPOTH,
B YaCTHOCTH KO3()(DUIIMEHT COMPOTUBIICHHS KAYCHUIO 3HAYUTEILHO BIIHSICT HAa TATOBO-CKOPOCTHBIC U
TopMo3HbIe cBoiicTBa ATC. YuuThiBast 3T0, OBbLI MPOBEIEH aHATW3 BJIMSHHS 3TOTO IOKAa3aTeisl Ha
TPAHCTIOPTHYIO dHEpreTHIecKyto 3 dexTruBHOCTE AMI'.

ITe, Ileg

0,28

0,27

0,26 / ~

0,25 7 ~

0.24 7
, T \\\
0,23 & N

"4 \
0,22 N

0,21 \
AN

0,2 -
0,19
0,012 0,02 0,03 0,04

Puc. 3. I'pagux 3asucumocmu noxazamenei snepeemuiecxoul s¢pgpexmusrnocmu Ile u Il
asmomobuna Mercedes-Benz Viano om koagghuyuenma conpomusienus kauenuro f

Awnanu3 rpagKOB MOKa3bIBAET, YTO 3aBUCUMOCTH [1q = f (f) umeeT sxcTpemanbHblil xapakrep
(puc. 3), 3 MmakcuManbHbIM ero 3HaueHueM mpu f = 0,021. I'paduk 3aBucumoctu 17, = f (f) mokaseiBaer,
410 (DYHKITMSI IOYTH He u3Mensiercst 1o 3Hadenus f = 0,02, a npu 3nauenusx aprymenra f € [0,02; 0,04]
GyHKIMS pe3ko  yMeHbIIaercs. TakuM  0o0pa3oM, MaKCUMalbHOE 3HAYCHHE IOKa3aTels
sHepreTuueckoi apdexruBHocTH aBrodyca (17, = 0,25) nocturaercs mpu paguyce koieca f = 0,018 m.
JanbHeiiee yMeHbleHHe KO3(DGUIMEHTa COMPOTHBICHHS KAYCHUIO HE MPUBOJMUT K YIIYYIICHHUIO
(yBenmuueHuro) nokasaress /1. v He obecreuuT BeinoHeHne ycaonust (1).

BoiBoabl. Pe3ynbraTel paboThl O3BOJISIOT CHOPMYITUPOBATE CIISTYFONIUE BHIBOIBI.

1. VcTaHOBIIEHO, YTO BO3MOXHOCTb OKCIUTyaTal[MOHHOTO YIPABJICHUS W  TOBBIIICHUS
TPAHCIIOPTHOW IHEPro3PPEKTUBHOCTHIO JOCTUTaeTCS C IOMOIIBI0  (OPMHUPOBAHMS CUCTEMBI
HOTPEOUTETECKU-OPHEHTUPOBAHHBIX M COTJIACOBAHHBIX KOHCTPYKTHBHBIX U TPAHCIIOPTHBIX HOBAIUIA B
JKU3HEHHOM LnKie AMI.

2. Pa3paboTaHbl MaTeMaTHYeCKUE MOJCNU TOKa3areliell TpPaHCIOPTHON BHEepPreTHYecKon
3G (PEKTUBHOCTH, KOTOPBIC TMO3BOJSIOT pellaTh JKCIUTYaTAlHOHHO-TEXHOJNOTHUECKHE — 3a]auu
3HEepProcOeperaroIiero BOCIPOU3BOICTBA ABTOTPAHCIIOPTHBIX YCIYT HAa BCEX JTamax >KU3HEHHOTO
nukina AMI.

3. [IpennoxeHublit MeTon obecrieunBaeT BbIOOp mapamerpoB AMI', oTBeuaromuii pa3BUTHIO
TEXHMYECKOro 0a3uca TpaHCHOPTHOW cucTeMbl coryiacHo KOTD, a Takke CTpaTerdy IOBBIIICHUS
TEXHHKO-TEXHOJIOTHYECKOW KOHKYPEHTOCIIOCOOHOCTH OYAYIUX TPAHCIIOPTHBIX NPEIUIOKECHUI.

4. Tlomy4eHHble pe3yJbTaThl MOXKHO HCIIONB30BaTh ImpHu BbiOOpe AMIT i1 KOHKpPETHO
3aJaHHBIX YCJIOBUH IKCILTyaTalluy WK U1 OPMUPOBAHHS TPEOOBaHMH K 3aKyrnaeMbiM AMI.
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YrupaBineHUe TEXHOJOTUYECKHMHU OIEPalusIMH TPH OTBEJICHUM U 3allOJIHEHUH Ta30M
KOMITPECCOPHBIX CTaHHI/Iﬁ M JIMHEWHOM YacTHU MarvucCTpajbHbIX I'a30IIPOBOJAOB, IMYCKaX M OCTaHOBKaxX
Ta3ornepeKavuBarOIInX arperatoB M JAPyrux TEXHOJOTUYECKUX IMCPCKIIIOUCHUAX, HAIIpaBJICHHO Ha
WCKJTIOYCHUE TIPEBHIIICHUS IPE/ICIbHBIX 3HAYCHUI aMILTATY bl KOJIeOaHUH Ta3a, C IENbI0 MOBBIIICHUS
paboTOCIIOCOOHOCTH Ta30TPAaHCIOPTHOM cucTeMbl [1], a Takke, AN YIy4IIEHHS MPOIETYpPbI
JIUCTIETYEPCKOTO  YIIPaBIEHUS PEKUMaMHU MAarUCTPAIBHOTO TPAHCIOpTa MPUPOJHOTO Tra3a s
MOBBIMICHUS PA0OTOCTIOCOOHOCTH Ta30MPOBOIOB OOJBITIOTO THAMETPa, 3aKITI0YAIOIIAsCsS B CHUKCHUN
HYJ'IBC&HI/Iﬁ " aMIUIUTY bl ©3BMCHCHUA OaBJICHUA B ra30TpchnopTH0171 CHUCTEME.

PacxomoBaHne  raza = NpPOMBINUICHHBIMH W OCOOGHHO  KOMMYHAJIBHO-OBITOBBIMH
MOTPEOUTEISIMM, KaK MPaBUJIO, HEPAaBHOMEPHO M KOJeOIeTcs B TEUCHHE CYTOK, Heenu, rojga. B
HACTOsIIee BpeMsl BapuabeIbHOCTh pacxoja ra3a Bo3pacraer. HepaBHOMEpHOCTh 00beMa MEpPEeKauKu
rasa TPHUBOAWT K Bapualuu JaBjicHus rasa. KoiieOanus naBieHHs ra3a OOJBIIOW aMIUIMTYABI B
TpyOOIIPOBOHOW O0OBSI3KE KOMITPECCOPHBIX CTaHIMH W JIMHEHHOW YacTH MAarucCTpabHBIX
ra30mnpOBOJIOB IPUBOJIUT K CHIDKEHUIO UX PA0OTOCIIOCOOHOCTH. 3a1auu CHIDKCHUS CKAYKOB JaBIICHUS
CTAaHOBATCS OCOOCHHO aKTyaJhbHOM, IOATOMY palHOHAIBHOE OOECIICUCHHE NOTpeOuTeNneli rasom
COTPOBOX/IACTCS YCIOXKHCHUEM TEXHOJIOTHH, a TAKXKE YCOBEPIICHCTBOBAHHEM CHUCTEM YIIPaBICHHS

RS Global 1(62), January 2021 59



WORLD SCIENCE ISSN 2413-1032

MOTOKAMHU TIPUPOJHOTO raza. MaructpanbHble Ta30MpPOBOABI BO BPEMsl DKCIUTyaTallMd ITOIBEPKEHBI
¢nykryanuam naBieHus. @OnykTyauuu rasa SBIAIOTCS TNPHYMHON IUKIAYECKOTO XapakTepa
HaANPsKEHUH, KOTOPHIN B CBOIO OYEPE/lb, YBEIHMUNBAET CKIIOHHOCTH ra30MPOBOa K pa3pyIieHu:o [2].

Bribpocom (Outlier) ciyuaifHOro mponecca Ha3bIBalOT IMPEBBINICHUE pealu3aluell 3TOro
mpolecca HEKOTOPOro ompenenéHHoro mpeaena. To ecTb, 3TO HEOONBIIONH 3JIEMEHT MHOXKECTBa
BBIOOPKH, KOTOPBI 3HAYATENFHO OTIIMYACTCS OT OCTAILHON YaCTH BBIOOPKH.

PaccmoTpuMm MarucTpanbHbI TazompoBoa kKommaHuu ,,Cokap [Dxopmxus [Ma3”, anuna
koroporo L =28km, D =500 mm. Ha ocnoBanuu cepsuc nenrpa ,,Cokap Jxopmkus [aza, Gpum
MPOAHAIM3UPOBAHBl YACOBbIC JIMHAMHUYECKHE JAaHHBIE MAarkCTPajIbHOTO Ta30MpoBoja (eKeTHEBHOE
JaBJICHHE U pacxof), B TeueHue 3,5 roga. ['paduk BHyTpeHHETO AaBIeHHUS IPEACTaBIIeH Ha puc. 1.

18
16
C ].Eipl_u _____l_ ______ - _l__l. ____________ -
12
B | H—
<
f
B .
4
2
o
" Al EBAfAEON A ER BN AN AN ER BN A
NE“ﬂﬂﬁﬁﬁﬁgﬁﬁmﬁﬁ?QQEQEHEBSGEBERWER&EHgESS{E
t oovr

Puc. 1. Jlunamura euympennezo dasienus 8 MA2UCMPATbHOM 2A301POBOOe

PaccmoTpuM meiib padoThl. MarucTpaibHble Tra30MpOBOIBI  CIPOCKTHPOBAHBI TaKHM
o0pa3omM, 4TOOBI OOeCIeYnTh OE30IaCHYI0 SKCILIyaTallMi0 MPU HOPMaJbHOM pabodeM Mpoiiecce.

BuyTpennee maBnenme [, a Takke ero wucmbtatenbHoe gasnenne 11p+125p  spusrorcs

0e30MmacHPIMH W HE BBI3BIBAIOT pa3pbiBa TpyO TasompoBoga. Ho wacto mpu 3KCIUTyaTaluu
MariucTpajlibHOr0 ra3onpoBoJa BO3HUKAIOT MHPOLEAYPHl BKIIOYCHUS-OTKIIOYCHUS H  pa3HbIe
daykryaun. [To3TOMY M3-3a 3THX TMPOIECCOB U LUKIMYECKOr0 HATPYKEHHs HMEET MECTO yCTalIoCTh
Metaiuta TpyoornpoBoaa. Takke U3 MPaKTHKKA U3BECTHO, YTO MPU HOPMalIbHO# pabore (TO ecTh MpH
paboueM JaBIICHUH), MOKET HPOUCXOIUTH paspylleHue Tpyoonposoaa. [103ToMy, BasKHO OMPEIEIUTh
BEJIMYUHY BBIOPOCOB JIMHAMUUYECKOTO JAaBJICHHS, Ul BHICOKOT'O YPOBHS, YTO BECbMa aKTyallbHO.

JIist osTydeHHsl HIKECTICYIOIHMX BIKIAI0K, PACCMOTPUM XapaKTEPUCTUKH CTOXACTHYECKOTO
BHYyTpeHHero aaBneHus. [locie cratiucTuueckoit 06paboTku, momyyaercs: oobeM Boibopku, N =9743;

Mmaremarmueckoe oxmmanne, W =115 aT; cpennexBaaparuunoe otknonenue, 6, = 1,31 at: MuHEMYM
b b b p

¥ MakcUMyM JjiaBierust - Py =19 ar;u p,, =10 ar.

[octpoum ructorpaMmel psfa U GyHKIHIO IUIOTHOCTH PACIIPEAENICHHs! INIOTHOCTH BEPOSTHOCTH
(puc. 2) [3.4]. OueBuAHO, 9TO UMEETCS OTKIIOHEHHE OT HOPMATLHOTO 3aKOHA PAaCTIpeIeNICHNSI.

0.4 0.35
33 0.3
% s 0.25
E-‘ZS
E 02 _
0.2 o~
= 015 | == rucrorpama
A5 bl
30.[ 0.1 — f(p)
i .05 0.05

o

14

Puc. 2. Cosmecmuas eucmoepamma cmoxacmuyeckozo psoa 0aeieHust i COOmeemcmeenHol QyHKyuu
pacnpeoenenus RIOMHOCMU 8ePOSIMHOCIU
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Ilocne aHanmu3a BBUICHWIOCH, 4YTO Psii BHYTPEHHErO MAABJICHUS IOAYMHSAETCS 3aKOHY
anmpokcuManuu pacnpenenenus Panes (puc. 2) [5-8].

0, x<0
fx)=4 x % , ©)

or2
ge 2B , X=0
rae B — mapamerp pacnpenenenns Panes.
[lepeiimem K ompeneieHWI0O BETUYHHBI BHIOPOCOB BHYTPEHHETO NaBieHUs. V3BeCTHO, dTO
o0mmas Gpopmyra Ui KOJMYECTBa BHIOPOCOB BBITJISIUT CIACAYIONIMM 00pa3oM:

n(c)= Tm(C,V) vdV = Tfp(p)fv (V) vav =f, (c)va(v) vdv, (2

rie ®(C,V) sBnsercs coBmecTHo#t (yHkuued, mus yHKuuii fp(p) HCXOJHOIO paclpelelcHus

IIOTHOCTH BEPOSTHOCTH U COOTBETCTBYIomIeit hyrkimm Ty (V) muddepernnanproro psaga [6-8].

OKOHYATENBHO MOIYYHM:

: <
nc)=—r—e ® =——e 3)
B> 2 2B
PaccMoTpuM  ompeiesieHHe  KOJIMYECTBA BBIOPOCOB JIMHAMHYECKOTO pslia BHYTPEHHETO
JaBJICHHUS; B YaCTHOCTH, 3a yPOBEHb BozbMeM C = fl.,25;,tp , TJie i, — MaTeMaTHIecKOe OKHIaHHE.

CrnenyomuM 3TaroM SBJIseTCS YCTaHOBIEHNE aBTOKOPPENIALIMOHHOMN CBSI3U psJia BHYTPEHHETO
JaBJEHUs. B YaCTHOCTH, IIOCJI€  aHajdM3a  BbUICHWIOCH  aHAIMTHYECKOE  BBIPAXKECHUE
ABTOKOPPEISILIMOHHON (DYyHKLINH:

K(x)= cf) e ™ Cosw, t . (4)

rie O ecrtb mapamerp, ®, — 4YacToTa KOieOaHWs, o, — CPCIHEKBAJAPATUYHOC OTKIOHCHHE

muddepeHIMpoBaHHOTO KCXOMHOTO psifa. OKOHYATENTFHO OMPENENsieM KOINIECTBO BEIOPOCOB n(C) , I

pa3HBIX I11aroB.
Tax, B kayecTBEe NMpPUMEPA, BO3BMEM CIIEIYIOIIME NAapaMETPhL: CPEAHEKBAAPATUYHOE OTKIOHEHUE

mnddepentpoarHoro ucxomoro psga 6, = 0,69 ar; yposens nasnenms C=1,25p,,,, =14,4ar;

KomauectBo BEIGPocos N(C) = 0,000335 ; momenTer Bpemenn Bopocos T =119 wacx 5 cyr.

WTtak, mpoBezieHO HCCe0BaHNE M0 ONPENETICHUI0 YHCIEHHBIX XapaKTePUCTHK TUHAMHYECKOTO
psla BHYTPEHHErO JIaBJICHWS, HA OCHOBAHMHM HATYypHBIX JaHHBIX. [loiydeHHbIE pe3yiabTaThl
PEKOMEHIOBaHbI AUCIIETYEPCKON CITyKO00H KOMIaHHUH, A1 ONTUMHU3ALNH 3((GEKTUBHOIO YIPaBICHHS.
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BBenenue. YcuiieHne 3acylUTUBOCTY KIMMAaTa U YChIXaHHE ApPallbCKOTO MOPS, YMEHbBIIIEHHE
MOJIMBHOW BOJBI 3a TOCJEIHHE TOJbI NMPUBEIO K YMEHBIICHUIO TMPOJAYKTUBHOCTH U CHIDKCHHIO
KadecTBa TPAAUIIMOHHBIX CeITLCKOX03SHCTBEHHBIX KyIbTYp. 1103TOMY, BasKHOE 3HAUEHUE PHOOpeTaeT
JquBepcu(UKAMA ¥ WHTPOAYKIMS HETPAIUIMOHHBIX PACTEHUH B CEIbCKOE XO3SICTBO pernoHa. B
nmocienare rofel B jurepatype (Geerts, S. and etc [p.427-436]; El Youssfi, L., Choukr-Allah, R.,
Zaafrani, M., Mediouni, T., Ba Samba, M., and Hirich, A [p.306-309]; Gill, S., Alshankiti, A., and
Shahid, S.  [p.112-116], Hirich, A. [p.209-216], Jacobsen, S.E. [p. 167-177] wumeroTCs
MOJIOKUTENEHBIE JAHHBIE TMPHUCIIOCOOJICHHOCTH K TaKWX PACTeHHWH KaKk KWHOA, aMapaHT, MOTap H
JIpyTHEe K MapTUHAIBLHBIM YCIOBHUSIM IPOU3PACTAHUS.

ITo manueiM Fghire, R., Oudou, I. A., Filali, K., Benlhabib, O., and Wahbi, S. [p. 409-416],
Garcia, M., Raes, D., and Jacobsen, S.-E. [p.119-134], kuHoa — kak (GaKyIbTaTUBHAS COJISTHKA UMEET
BeCbMa TOJIEpAaHTHBIC COPTa, CIOCOOHBIC BBHICPKUBATH BBICOKHHA YpPOBEHB 3aCOJICHHOCTH, KaK
MOPCKOU BOJBI.

Hayunsle uccrnenoBaHusi B psiie CTpaH IMOKa3aldd, YTO KHHOA MEpPCIEKTHBHA B KayecTBE
TbTEPHATUBHON TIPOJOBOJILCTBEHHOW W KOPMOBOH KYJNBTYphl B OKCTPEMAIBHBIX YCIOBHUSX
[Rao, N. K. 1350-1355]; Redouane Choukr-Allah and etc,[ 346-3592].

Tak kak 75-80% 3emMenb, UCMONIB3YEMBIX B celbckoM Xo3siiicTBe FOxknoro Ilpuapanbs, umerot
Pa3MUYHYIO CTENEHb 3aCOJICHHS, HM3-32 OCOOCHHOCTEW 30HBI M HEXBATKA TIOJIMBHON BOJBI, BaKHOC
3HAUYEHHE FIMEET HCCIIEIOBAHHE BO3MOXKHOCTH WICIIONB30BAHUS KMHOA HA TI0YBAX MAJOMPHUTOIHBIX JUIS
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BBIpAIIMBAaHNUS TPAJULUUOHHBIX KynbTyp. MccrnemoBatenu OTMEUalOT AWETHUECKUE M KyJHHAPHBIC
CBOICTBA TPH MCIIOB30BaHKH B nuIy Kpyrbl kunoa (Khaitov Botir; Aziz A. Karimov; Kristina Toderich,
200], xoTopas 1Mo KauecTBY >KHBOTHOTO OeJKa CpaBHHMBAETCS C HATYPAIBHBIM IIEILHBIM MOJIOKOM. benkn
KWHOA OOraThl He3aMEHUMBIMU aMHHOKHUCIIOTAMU, TUIO/IBI COZIEprKaT HE3aMEHUMbIE aMHUHOKUCIIOTHI

Marepuansl 1 Metoabl. O0OBEeKTOM HCClIemOBaHWN OBITHM copTa kKnHOa Quinoa 1 Ames
13727, Quinoa 2 Ames 13742, Quinoa 3 Ames 13761, Quinoa 4 Ames 22157, Quinoa 5 NSL 106398.
Otu copra ObUIM BBICESHBI Ha MATH (QOHAX MHHEPaIbHOTO (hOHA: KOHTPONb, 0e3 ymoOpeHwuil;
NeoP25K20; N120P50Ka0; N1soPsoKeo 1 N240P100Keo B 2018-2020 rozpr.

B nepuon mnpoBeneHus HCCIENOBAaHMKM METOABI IIOJIEBOIO JKCIIEPUMEHTA, HAa KOTOPOM
IpoBeNeHbl Y4ETHl MO (DEHOJOrMYeCKMM HAONIOACHUSIM, OMOMETPUYECKUM M3MEPEHUsIM, YUETy
YPOKalfHOCTH CEeMSH MO OOLIETPUHITHIM METOAWKaM. MeTosoM 1abopaTopHOrO aHajdu3a HU3ydeHbI
[I0YBA U TOJIy4YEHHbIH CEMEHHON MaTepuas Hanbosee MepCeKTUBHBIX COPTOB KMHOA.

Pe3yabTaThl HccieoBaHuii U ux odcy:xnenne. Llems paboTel cocTosia B BEISIBICHHN OoJiee
IMPOAYKTHBHBIX COPTOB KMHOA K YCJIIOBUAM PETHOHA U ONTUMAIBLHON HOPMbI BHECCHUA MUHEPAJIbHBIX
ynoOpeHuii, 00ecreunBaloINX BEICOKUH yposKaii 3epHa.

B 3amauy wuccnenoBaHuil BXOAWNM: BBIIBIEHHE OoJee NPHCIOCOONIEHHBIX K IOYBEHHO-
KIMMAaTHYECKUX YCIOBUSM COpTOB KuHoa U3 kotekuun |CBA; wusyuenne ocobeHHOCTEH
(hopMUPOBaHUS MPOAYKTUBHOCTH COPTaMU KHHOA W OINPEACICHHE ONTHUMAIbLHOW HOPMBI BHECCHHUSI
MHUHEPaJIbHBIX YJ0OpeHUH Ha 4151 JOPMUPOBAHUS IPOLYKTUBHOCTH CEMSIH.

Xapaxmepucmuxa nouswl. Conepxanue rymyca, 0,8-1,1%; conepxanue azora 0,26 mr %,
cogepkanue moasmwxkHoro P>Os - 30 mr/kr; Cogepkanune mogsmwkHoro KO - 156 mr/kr. IouBs
MOJIEBBIX YYAaCTKOB MO cojaepkaHuioo ¢ochopa OTHOCATCS K TPyHNe HHU3KOOOECTIEUCHHBIX U
m3MeHsiercss ot 12 go 27 mr/kr. Ilo comepikaHWIO TOIBMIKHOTO Kallusi BCE HCCIEAYyeMbIE IOYBHI
OTHOCATCA K I'pyHIic HH3KOO6€CH€‘I€HHBIX 9TUM 3JICMCHTOB, B IMMaXOTHOM T'OPHU30HTE COACPIKAHUC
kaiusa konebsercs oT 110 go 200 mr/kr. TlouBsl cnabo3aconéHHbIe, ¢ colepKaHueM cosell (MOHOB)
0,2-0,5% wu cpenneszaconéHusle ¢ copepkanueM conei 0,5-1,2%. Tun 3aconenus cyiab(aTHO-
XJIOPUAHOC U XJIOPUIHOC. Ilo MEXaHNYCCKOMY COCTaBYy IMOYBBI ONBITHBIX YY4CTKOB B OCHOBHOM JIETKO
U CPCAHCCYITIMHUCTBIC MO MEXAHUYCCKOMY COCTaBYy. XapaKTepI/ICTI/IKa XUMHWYECKOI'0O COCTaBa IIOYBbI
MCIIOJIB3YEMOTO ITOJ1 TIOCEB KMHOA TI0 T0JIaM HCCIIeI0BaHUH MpecTaBIeHa B Tabnuue 1.

Ta6numa 1. XapakTepucTHKa XUMHYECKOTO COCTaBa MOYBBI UCIIOJIB3YEMOrO MO/ IOCEB KMHOA
(2019-2020 1)

y . | hocdop
BapHAHThI A30T BAJIOBBIH [IMTPATHI | AMMOHHH | o dochatel | rymyc pH
Jo moceBa 0,28 12,2 3,2 0,14 2,4 0,59 7,6
[Tocne y6opku 0,32 13,1 3,7 0,18 2,2 0,61 7,1

[lo maHHBIM aHanM3a TOYBBI, MOKAa3aTeU OBUIM BBIINIE MOCHE YOOPKM KHHOA, YTO CBS3aHO
MOJIOKUTEJIBHBIM BIMSHUEM PAcCTEHH Ha CBOMCTBA MOYBBI M HPOBEAEHHBIMU MEPONPHUITUSIMH I10
yXo1ly U 00paboTKe MOCEBOB.

YPOX(aﬁHOCTB CKJIaJIbIBACTCA U3 PETUOHAJIBHBIX HpI/IéMOB BO3JCJ/IBIBAHNA, KOTOPBIC B HAIIEM
Cllydae BKJIIOYAJIM TOMHUMO OCHOBHBIX IPUEMOB BO3/EIBIBAHMS: PBIXJICHHE TIOYBBI BOKPYT PACTEHUH C
HeNbI0 o0ecreueHusl JOCTyla BO3AyXa M CHATHS COJIed BOKPYI PAacTeHHH; BTOPOE - MOAKOPMKY
paCTeHI/Iﬁ B Ha4YaJIbHBIC (1)21351 pa3BUTUA, KOr'Ja POCT U pa3BUTUC UJCT OYCHb MCIJICHHO (a3OTHBIMI/I u
(hochOpHBIMHU PACTCHHUSIMHU), TPETHE — 3TO OOPHOA C BPEIUTEIIIMU, UMCIOIIUMU MECTO B €CTECTBEHHOM
pe3epBalyy BOKPYT IMOJIEH.

Denonoeuyeckue HabIoOeHus TIOKA3aIH, YTO TEMIIEPATypa sBJIsieTCs] PaKTOPOM OKpYIKaroIeH
Cpeabl, KOTOpBIﬁ OKa3bIBacT HaI/I6OJ'IBIHee OTHOCHUTCJIBHOC BJIMAHUC Ha IMPOJOJIKUTCIbHOCTD Pa3BUTUA
coproB. deHonornyeckue HaOIIOACHUS 32 POCTOM M Pa3BUTHEM PAcTEHHH KHMHOA B HAIMX OIBITaX
npuBeAeHbl B TaOnuue 2. BBIBIEHO, YTO BCXOXKECTh CEMSH HACTYNWIAa Y BCEX COPTOB OAMHAKOBO.
IMocnenyromiee pa3BuTre, pa3a BeTBICHUS HAacTyana Ha 2-4 aHs panbiie y copta NSL 106398 (Q5),
¢a3a uBeTeHMs1 M HAUAI0 0Opa3oBaHuUE IUIONOB HA 3-5 nHEH paHble.

[lo muenuto: Cangyxanze B.U. u XKypasnesoii E.B. [12, €.2-4] «CenbCKOX03IHCTBEHHOE
MIPOM3BOJICTBO, KaK TOJWTOH IJISI BO3IETBIBAHUS HOBBIX COBpeMEHHBIX copToB XXI| Beke Oymer
0a3nMpoBaThCS HAa HOBBIX IAapaguIMax, OCHOBHBIMH M3 KOTOPBIX CTAHYT PECypCOdHEprocOepexeHue,
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OCHOBAHHOE Ha MCIOJB30BAHUU BHICOKOAIANTHUBHBIX IJIACTUYHBIX COPTOB, CO3JAHHBIX B aJIallTUBHOMN
CHCTEME CeNeKIIMU. B 9Toi CBS3M Ha TEPBBIA IUIAH BBIXOAAT COPTA, CIMOCOOHBIE MaKCHMAIbHO
pealM30BBIBATECA B INHPOKHX JWAa30HAX Cpeabl C pa3dudHBIMH CTPECCOBBIMH (haKTopamu,
TEXHOTEHE3alMeN CEIbCKOTO X031 CTBRa.

[lo HabmromeHWSIM NaHHBIA COPT XapaKTEPH30BaJCs MOIIHBIM pa3BUTHEM, KPYITHBIMH
COIBETHUSAMH W XOPOIIEH OT3BIBYMBOCTHIO HA BHECEHHE PA3IUYHBIX J103 MHHEPAIbHBIX YIOOpEHHIA
(Tabnuma 3).

Buvicoma pacmenuti  SBNSETCS  TOKA3aTEIEM  BAXKHBIX — XO3SHCTBECHHO-OMOIIOTHYECKHUX
IIPHU3HAKOB M CBOMCTB, MPOSBISIETCS B (GopMUpOBaHMHU 00IIeii 6noMacchl pactenmii (tabmura 3). 1o
JTAHHBIM MCCIIEIOBATENICH BBICOTA PACTCHHU KMHOA TOCTHTaeT OT 1,5 10 4 M. BiausHue pa3audHbIX 103
a30THBIX YJ00peHUi Ha (OpMHUPOBAaHUE ypOXKas KHHOA SBIISETCS PEUIAOIIMM B HAKOTUICHUH YPOXKasl.
Cpenu 571€MEHTOB MHUTAHUS a30T SIBISETCS BAaXKHBIM DIIEMEHTOM MUTAHHA IS BCEX PACTEHUH ITOX
JIEHCTBHEM KOTOPOTO HM3MEHSETCS POCT BETeTAaTHBHON MacChl, TIOBBIIIAETCS coAep)kaHne Oeika B
3epHE U BIHUACT HA (POPMHUPOBAHKE YPOXKas.

Tabnuma 2. @eHonorndeckrne HaOIIOACHHS 32 POCTOM M PA3BUTHEM COPTOB KHHOA

®Da3pl pa3BUTHS
Copra Hayvajo
p MOCEB | BCXOIBI |BETBJICHWE | I[BETEHHE | OOpa30BaHUs co3peBaHne

IIJI0/I0B
Ames 13727(Q1) | 15.03 25.03 11.04 04.06 01.07 14.08
Ames 13742 (Q2) | 15.03 25.03 11.04 04.06 01.07 14.08
Ames 13761 Q3) | 15.03 25.03 13.04 04.06 02.07 15.08
Ames 22157 (Q4) | 15.03 26.03 13.04 06.06 01.07 11.08
NSL 106398 (Q5) | 15.03 26.03 09.04 01.06 29.06 06.08

Ha poct u passuTHe KHHOA a30THBIE YAOOPEHHS OKAa3aid TOJIOKUTENbHOE BiusHue. Tak B
(asze BeTBIIEHMS, CPEIHSS BBICOTA pAaCTEHHH Ha KOHTposie 0e3 ynoOpeHuit cocraBmia 26 c¢M, a mpu
BHeceHUM NigoPsoKeo -44 ¢cM u npu yBenmuueHun HopMbl yaoOpeHuit 10 NasoP100Keo -52 cM. Takue
pasInurs COXPAHSIMCh M JI0 KOHIA BereTanuu pacteHuii. Cleayer OTMETHTH: HEOOJbINas BBICOTA
PacTeHUI MpU BBICOKMX HOpPMax yIOOpPEHHI OTMEYAeTCs M MPH BBIPAIIMBAHUU JIPYTHX 3€PHOBBIX
KyJbTYp, YTO, TO-BHANMOMY, CBSI3aHO C BBICOKOW TEMIIEPATYpOil Kak BO3[yXa, TaK W IOYBHI, B
KOTOPBIX BIQYKHOCTH OYEHB HU3Kasl, YTO MPEMATCTBYET POCTY PACTEHHUIA.

Ta6muma 3. Jlunamuka BeICOThI pacteHuii kuHoa copra NSL 106398 (QS5) npu pasznuuHoii
HOpME BHECEHHS MUHEPaIbHBIX ynoopenwii (2020 roxn)

JaTel npoBeieHNs] U3MEPEHUI
Copra Otpacranue| BETBIECHHE [[BETEHHE 0611);3;)]3;;[“6 CO3peBaHNe
p 15.05 25.05 05.06 o5 1(1)7 15.08
Kountpouns, 5 17 26 57 61 64
0e3 ynoOpenuit
NesoP25K20 19 35 71 75 81
N120P50Ka40 24 37 73 79 85
N180PgoKso 28 44 77 84 90
N240P100Kg0 34 52 89 98 105

Omnpenenenne  HOPMBI  TPUMEHEHHSI  MHHEPAIBbHBIX  yIOOpPEHWH  OCOOCHHO  TIpH
JUBEpCU(PHUKALNN HETPAAULIMOHHBIX KYyJIBTYp HMMEeT BaKHOE 3HAadeHWE Uil JalbHEeWIIero
NPOJABIKECHUSI KYJIBTYphl B CEJIbCKOE XO3AHCTBO pernoHa. Bmecte ¢ TeM obecneuuBaeT NpU
paLOHATBHOM PACXOA0BAaHUH 3JIEMEHTOB IIMTAHUSI MAaKCUMAJIbHYIO IPOAYKTUBHOCTh. CUHUTAaETCs, YTO
OT3BIBUMBOCTH PACTCHUH Ha yIOOPEHUsS TECHO CBS3aHA C TEHETHYECKU 3aKPEIUICHHBIMH CBOWCTBAMH,
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KOTOpbIE COOTBETCTBYIOT KaXKJIOMy KOHKPETHOMY Te€HOTHITY (COpTy). B Hammx uccienoBaHusx ObUIO
BaXHBIM TIOJI00PATh ONITUMANIBHYIO 103y UCIOIB30BaHISI MUHEPATBHBIX YA0OPEHHIA.

Ypoorcatinocme u cmpyxmypa ypoowas xumoa. YpOxKaWHOCTb — II0Ka3aTellb, KOTOPBIA
3aKIII0YaeTcs B KOMIUIEKCE COPTOBBIX TIPU3HAKOB W TMPOSBISETCS TOYBEHHO-KIMMATHYECKHX
YCIIOBUSIX, B TAHHOM CiTy4ae B pernone [Ipmapanbs, KOTOPBIA OTINYAETCS 3aCyNUTMBOCTHIO KIMMAaTa U
sacomernocteio [Toderich, K.N., Mamadrahimov, A.A., Khaitov, B.B., Karimov, A.A., Soliev, A.A.,
Nanduri, K.R., and Shuyskaya, E., 2020]. Jlns MOBBIIICHHS ypPOXKAWHOCTH KHHOA HEOOXOJAUMO
WCIIOJIb30BaHUE MPUCIOCOONICHHBIX K IOYBEHHOM M BO3IYIIHOW 3acyxe copToB. Bribop Oomee
MIPHUCIIOCOOJIEHHBIX COPTOB, COYETAONINX HEOOXOANMBIE MPU3HAKH, TIO3BOJIHT MOTYYaTh MPOTYKITHIO C
TTOBBIIIICHHBIMH MMATATEFHBIMA CBOMCTBaMH 3epHA. McceoBaHus TOKa3alli MOJI0KUTEITFHO BIUSHIE
MUHEpaJIbHBIX YJO0OpeHHid Ha yBETHMUCHUE BETeTaTUBHON MacChl M MIPOAYKTHBHOCTH PacTEHHH.

Tak Ha BapmaHTe 0e3 yqoOpeHuil BRICOTa pacTeHUl B (pase MOIHOM CrenocTn y copra AMes
13727 (Q1) cocrasuna 91 cm, mpu BHeceHHH N24oP100Keo -119 cm. IIpu cpaBHEHHH BapHAHTOB OIIBITA,
C YBEJIMYCHHWEM HOPMBI BHECCHHS YyJOOpEHMI BereTaTWBHAas Macca PacTeHWH M MPOIYKTHBHOCTH
3epHa YBEIMYHBACTCS.

[lo Hamemy MHEHHIO, COPTOU3YYECHHE TIO3BOJISET BBIIBUTH INIACTHYHBIC COPTa, 00IaIatoNIie
BBICOKOW alaTAllMOHHON CITIOCOOHOCTBIO MM HauboJiee MOTHO PACKPHIBAIOIIUECS B HOBBIX YCIOBHSIX.
Jisi TOBBIIIEHUS] YpPOXKAHHOCTH B YCJIOBHSX pAa3IMYHOTO 3aCOJCHUSI W HEAOCTaTKOM BIIATH,
HEOOXOJMMO HCIOJIB30BaHUE IPUCTIOCOOJICHHBIX K TIOYBEHHOW W BO3IYIIHOW 3acyXe COpPTOB.
NzydaeMblie copTa OTIMYAINCh MEXIY COOOH 10 XO035SHCTBEHHO-OMOIOTHIECKHM TPU3HAKAaM, BBICOTE
pacTeHuid, MHTEHCHBHOCTH pOCTa, HAKOIJICHUIO BETETATUBHOW MacChl W YPOKaHOCTH 3€pHa.
Hawnbonee ycTOMYMBBIMUA K MECTHBIM ITOYBEHHO-KIIMMATHYECKAM YCIIOBHAM ObU copta Ames 13761
(Q3) u NSL 106398 (Q5). Y pacteHwii 3THX COPTOB HAOJIFOIATUCH XOPOIIHE U BHIPOBHCHHBIC BCXOJIBI,
OBICTPBII WMHTEHCHBHBIM COpPT, B pe3ynbTare (QOpPMUPOBAHME XOpPOIIEH NPOJYKTHBHOCTH 3e€pHA
(tabmmna 4). C mNOBBILICHMEM HOPMBI BHECCHMSI MUHEPAIBHBIX YAOOPEHUH ypOXKaHHOCTH
noBbIanack. [loBeIeHne yposkatHOCTH HAOIFOAAI0Ch 32 CUET YBEITMUCHUS CPEAHET0 Yrciia IToOeroB
u yBenuueHust maccbl 1000 cemsia. Koaddunment koppensnnm Mexy 3TUMHU (aKTOpaMy COCTaBIISLT
r-0,91 mo copry Ames 13761 (Q3), r-0,92 mo copry NSL 106398 (Q5).

Tabmuua 4. YpoxkallHOCTB 3epHa M Macca CeMsH COPTOB KMHOA IPU Pa3IMYHOH HOpMeE
BHECEHUS] MUHEPAJIbHBIX yI00PEHUH

Hopma YporkaiftHOCTh 3epHa, 11/Ta Macca 1000 cemsH, T Macca cyxux noGeros, r/m?
ynoOpennid | Ames 13761 NSL Ames 13761 | NSL 106398 Ames NSL 106398
(Q3) 106398 (Q3) (Q5) 13761 (Q3) (Q5)
KonTtpouns,
oe3 3.4 3,7 1,85 1,82 198 204
yaoOpeHuit
NeoP25K 20 6,5 6,7 2,06 1,99 213 225
N120Ps0Ka40 6,8 7,1 2,14 2,04 246 258
N1s0PsoKso 7,5 7,6 2,39 2,23 378 390
N240P100Kse0 9,1 94 2,42 2,27 526 547
Koaddurment r-0.01 r-0.92
KOPPEJSIAN

[lo mpencraBisieMblM cOpPTaM OTMEYANMCh HauOoJiee BBICOKHE IIOKA3aTeNd CTPYKTYPHI
ypoxas. Pactenus copra Ames 13761 (Q3), Hapsay ¢ ¢popMupoBaHHEM OOJIBILETO YKCIa MOOEToB,
UMeIu OOJIBIIYIO JIUTMHY KUCTH: OT 22,8 ¢M Ha KOHTpoJe, 6e3 yao0peHui, 1o - 27,9 cM npu BHECCHUU
N240P100Kso. ITpu BHECEHUN NgoP2sKoo, mmrHa KMCTH cocTaBuina -24,7 oM, npu BHeceHUU N120Ps0Kag —
25,7 cM, ipu BHeceHUH NigoPeoKeo -26,9 cM u mpu BHeceHun N24oP100Keo OTMEUEHBI camble BBHICOKHE
rnoxkasarenu — 28,3 cM.
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Macca moberoB 6e3 3epHa — OJJMH M3 OCHOBHBIX ITOKa3aTeled MpOIyKTHBHOCTH MOCEBOB, TaK
KakK CTeOJM M OCTaTKM PAacCTEHHH MOTYT HCIIONB30BATHCS HA KOPM CKOTY M Ha APYTHE TEXHUYECKHE
nend. DTOT ToKazaTenb cocTtaBwi 1Mo copTy Ames 13761 (Q3) COOTBETCTBEHHO MO BapHaHTaM
BHECEHUs MHHEPAIBHBIX ya00penuii: 198 /M2, 213 r/M?, 246 r/m?, 378 u 526 r/m?; Tlo copry NSL
106398 cootBeTcTBeHHO: 204; 225; 258; 390 1 547 r/™°.

BoiBoabl. 1o mpoBenEHHBIM HCCIIETOBAHUSM I10 M3YYEHHIO KMHOA HCCIEIOBAHUI MOXKHO
cemaTh CIeAYIOIINE BEIBOIDL:

Copra KHMHOa TOKa3ald XOPOUIYIO SKOJIOTHYECKYI0 IUIACTHYHOCTh, BCE OHHU XOPOILIO
NpOpacTad W Pa3BUBAINCH Ha €Ia00- M CPEAHE3aCONEHHBIX MOYBEHHO-KIMMATHYECKUX YCIOBHAX
Oxnoro Ilpuapanps. M3 n3ydeHHBIX MATH COPTOB Hambosiee OBICTPHIM Pa3BUTHEM, HAKOIUICHHEM
BEreTaTMBHOW MAacChl, CKOPOCIEIOCTbI0O W BBICOKMMH MOKa3aTeNsIMH MPOJYKTUBHOCTH 3€pHa
xapakTepr3oBauck copra Ames 13761 (Q3) u NSL 106398 (Q5).

BHuecenne MuHepaabHBIX yIOOpPEHUI OKa3aId IOJIOKUTEIHHOE BIMSHHAE HA POCT U Pa3BHTHE
pactenuii. I MOKHO cka3aTh AaHHBIA (akTop sBIseTCS YPPEKTHBHBIM CPEICTBOM IS HAKOTICHUS
Ooiiee BBICOKOTO ypokas kuHOa. OnTUManbHOW HOpMOW cunmTaeM HopMmy ymoOpenuit NigoPsoKeo,
JlaTbHEHIIIee TTOBBIIICHNE HeNleIeCO00pa3HO N3-3a OTCYTCTBUS 3HAUMMON MPHOABKH ypoxKasi.
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Beryn. MixHaponna pana BikickkoBoro cropty abo International Military Sports Council
(IMSC) a6o Conseil International du Sport Militaire (CISM) - oxna 3 HAHOLTBIINX MK UCIUTUTIHAPHUX
CTIOPTHBHUX OpTaHi3alliid B CBIiTi, sIka 3HAXOAUTHCS 1ij] BIBoM apmii CIIA, oTpumye miaTpumKy Bijf i
MIPEIICTAaBHUKIB B €BpoIri, Ham4Yye B CBOiX psimax 140 kpain [1] i mopivHO OpraHi30BY€ PsA BETUKHUX
3MaraHb 3a MEBHUMH BUAAMH CIOPTY, B SIKMX OepyTh y4yacThb SIK MPOCTi BiiiCbKOBOCIYKOOBII, TaK i
TOTIOBI CIIOPTCMEHH 3 yCbOTO CBiTY [2, 3]. OMHNM i3 HAUTIOMYJSIPHITIHX 1 TTApaIebHO 3 UM CKJIaTHUX
BHIIB CIIOPTY € 3MaraHHs 3 BiliCbKOBO-aBiarliiiHoro i’ stuoopctsa (BAII), siki MpoBOASTHCS i €TiI0I0
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CI3M i cknagaroThCsl 3 MOBITPSHOTO 1 CIOPTHBHOTO KOHKYpCiB [4, 5]. CkiamoBUMH CIIOPTHBHOTO
KOHKYPCY € CTpiib0a, I1aBaHHsl, (heXTyBaHHS, 0acKeTO00, CMyTa MEPEIIKO ] Ta OPIEHTYBaHHSI, 3MaraHHs;
3 SKHX [IPOBOASATH KOXKEH HACTYNIHHUN AEHb 3 MOYaTKy crapTiB. KoxHa 400BiUa KOMaHIa CKIaJaeThes 3
YOTUPHOX y4acHUKIB [6]. KoxkeH 3 BUAIB CIIOPTY, KW BKIIFOUYEHHUH 10 CIOPTHBHOTO KOHKypcy BAII,
BHMarae Bijl CIOPTCMEHIB ITIEBHOTO PiBHS PO3BHUTKY THX a00 IHIIMX PYXOBO-KOOPIWHAIIHHUX SKOCTEH,
SKi TIOBMHHI OyTH pPO3BHHEHI /10 MaKCHMyMa MOXXJIMBOCTE Ha MOMEHT IPOBEAEHHS 3MaraHb, Ipu
bOMY OCOONHMBOI yBarm 3acilyroBYE€ IPOXO/PKEHHS CMYTH TMEpelIKoJ] Ta OpIEHTYBaHHS, fAKi €
BUPIIATEHAMH Y 3arajJbHOMY KOMaHAHOMY 3aiiky [7]. IIpobnema moOyqoBH TpeHYyBaJbHOTO HpoLEeCy
3aiiMae IEHTpaJIbHE MiCIle B CHCTEMI IMATOTOBKH croprcMeHiB 3 BAIL, Tak sk cepen pi3HOMaHITTS
3ac00iB 1 METO/IIB MIATOTOBKHM TPEHYBAJIbHI Ta 3MaraiabHi HABAHTAXKEHHS € JOCUTH Pi3HOCTIPSIMOBAHIMU,
a TofiaNbllle BKIIIOUCHHS Y CUCTEMY TPEHYBaHb BIpPaB Ha PO3BUTOK OKPEMHUX CHELialli30BaHMX HABUYOK
3a TUM a00 IHIINUM CIIOPTUBHUM HAIPSIMKOM — CKJIAIOBOIO CIIOPTUBHOI'O KOHKYPCY - MOXE IIPUBECTH JI0
MepeKpyvIeHHs TPOIIECIB aAanTaii Ta BiTHOBICHHS, 3HIKEHHS €()eKTUBHOCTI TPEHYBaJIBHOTO MPOIIECY,
TIOTIPILICHHS] CIIOPTHBHUX PE3YJbTATiB, i BUHUKHEHHS MATOJOTIYHUX 3MiH y Pi3HUX (QYHKIIOHATEHUX
cucTteMax oprasizmy [8, 9].

VY 3B’s3Ky 3 iIHTEHCHBHUM PO3BUTKOM HAayKOBHX IOCIIKEHB y Taly3i (i3udHOl KyIbTypH i
CIIOPTY Ha CBhOTOJHI TPUAUIIETHCS Oarato yBard TIHTaHHSAM 3aCTOCYBaHHS 1HTEHCHUBHOTO
IHTEepBaIBbHOTO TpeHyBaHHA 3a MetogoMm CrossFit mis moTeHHiOBaHHS TpPEHYBAJbHUX €(EKTIB
HAaBaHTaXEHb 1 1X BIUIMBY Ha Mpame3naTHicTh croptcMmediB [10, 11]. BpaxoByroun, mo kpocdirt
TpEeHYBaHHSI, sIKe MO0y J0BaHO 3 KOMIUIEKCY Kapio-, CHJIOBUX Ta NIMHACTUYHUX BOPAB, 3a IPUHLIUIIOM
CIIOPTUBHOTO 3aBJaHHs, SIKE MOTPIOHO BHPINIYBATH, € MPOTOTHIIOM 3MaraHb 3 TOJOJAHHS CMYTH
MIEPETIKO/, a MOMANbINA «JIETeHNIa» i3 CIOPTUBHOTO OPIEHTYBAaHHS BHMarae MATPUMaHHA (Hi3MIHOL
MpaIe3IaTHOCTI criopTcMeHa Ha (poHi 30epekeHHsT BHCOKHX MOKa3HUKIB BUIIOI HEPBOBOI iSUTBHOCTI
(maM’siTi, yBaru), UiKaBUM € TPOBEACHHS EKCIIEPUMEHTY 3 BIPOBAIKECHHS KpOCQiT-KOTHITUBHHX
TpPEeHYBaHb Y CHCTEMY MiArOTOBKH criopTcMeHa 3 BAIL.

VY BITUM3HAHIA 1 3aKOPAOHHIA JiTeparypi € JHIle HEYHCIEHHI W pO3pi3HEeHi BiOMOCTI,
NPUCBSYCHI BUBYECHHIO OKPEMHUX IMHUTAHb HIO/I0 BIUIMBY Kpoc(hiT TPEHYBaHb HAa PO3BUTOK THX abo
IHIIMX SIKOCTeH criopTcMeHiB-1 situoopiis [12, 13]. He 3Haliinm HanexHOTO BiIOUTTS Taki MATaHHS,
SK BIUIUB JAQHOTO METOAY Ha PO3BUTOK KOXKHOI 3 PYXOBO-KOOPAMHALIMHUX SKOCTEH CHOPTCMEHaA,
¢i3nuHOi Tpane3naTHOCTI, (i3iOMETPUYHMX TOKA3HHWKIB Ta MiATPUMaHHSI B 3aJOBUIBHOMY CTaHi
KOTHITUBHHX 3A10HOCTEW opraHiaMy. B cywacHuX miTepaTypHHX Kepenax, B SKHX € iHpopmaris
CTOCOBHO poJii KpochiT TpeHyBaHb y MIATOTOBII BiMCHKOBHX, HAW4YaCTillIe 3yCTPIYalOTHCS OKpeMi
TJIaBH, SKi MICTSTH JIMIIE 3aralibHi peKOMEeHaIi 0e3 IeTalbHOro OOTPYHTYBAHHS MIOJ0 IX BIUIMBY Ha
PO3BHTOK TPOBITHIX 000B’SI3KOBHX SIKOCTEH OaxkaHoi yHIBepcallbHOI MoJieli criopTcMena 3 BATI [14,
15, 16]. B cBow uepry, NMuTaHHsS B3a€MOBIUIMBY KpOCQIiT-TpEeHYBaHb Ta KOTHITHBHHUX TPCHIHTIB
3YCTPIYaIOTECS Y JiTepaTypl MEepeBaXHO SK TEOPETWYHI JIaHi 1 He MalTh JOCTATHHOTO HAYKOBO
0OI'PYHTOBAHOT'O €KCHIEPUMEHTAILHOTO MiATBEPIKECHHSI.

TakuM 4YMHOM, 3 OISy HAa HEOOXIMHICTh YIAOCKOHAJICHHS Iepei3MaraibHOi ITiIrOTOBKH
BIIICBKOBMX KYpPCaHTIiB JIsl ydacTi y CIOPTMBHOMY KoHKypci 3 BAIL, merox kpocdit B moemHaHHi 3
TPEHIHTOM Ha PO3BUTOK CTaOUIPHOCTI KOTHITMBHMX IIOKa3HHMKIB OpraHi3My Ha ()OHI MaKCHMaJbHOI
(bi3uyHOI MpaIe31aTHOCTI MOTPEOY€E MOAAIBIION0 BUBUCHHS Ta 3aCTOCYBAHHS B TPEHYBAIILHOMY TPOIIECI.

Meta nocaigieHHs TiIBUINICHHS €(QEKTUBHOCTI TPEHYBAJILHOIO MPOIECY CHOPTCMEHIB 3
BiIiCHKOBO-aBiallifHOTO T’ATHOOPCTBA 332 PaXyHOK JOJATKOBOTO BIPOBAJKEHHS Kpoc(iT-BIpaB Ta
KOTHITUBHHX TPEHYBAaHb.

Marepian i mMeronu. B mocmipkeHHI mpuiiMaiud ydacTh 48 KypcaHTIB MEPIIOrO Kypcy
XapkiBChKOro HalioHanbHOro yHisepcurety [lositpsiHux Cun imeHi [Bana Koxeny0a (4onoBiku), BikoMm
17-18 pokiB, 3 HuX 38 KaHOUOATiB y MaiicTpu ciopTy Ta 10 MaiicTpiB ciopTy: irpoBi Bumu cropty - 12
KypCaHTIB, IIUKJIIUHI - 14 KypcaHTIB, CKJIQJIHO-KOOpAWHAIIiIHI - 10 KypcaHTiB, CIIOPTUBHI €IMHOOOPCTBA
- 12 kypcanrtiB. Kypcanty, mo npuiiMany y4acTb y AOCHiKeHi Oyl paHIOMi30BaHI 3a BIiKOM,
AHTPOIIOMETPUYHUMH TTOKa3HUKAMH Ta MOKA3HUKaMH 3araji-HOTO 310POB’S Ta PO3MOJIiIEH] Ha 3 rpynu:
TPy A, KypCcaHTH SIKOi TPEHYBAIUCS 32 KJIACHYHOIO MPOrpaMor0, KypcaHTH Ipynu b — 3a Kiacu4Hoo
MIPOTPaMoOI0 3 TIOAATKOBUM BBEIACHHIM KpOC]IT-TpeHYyBaHb 3 000B’I3KOBHM BMICTOM Y SIKOCT1 PO3MHHKH
BIOpaB Ha PO3BHTOK IIPOBIAHMK PYXOBO-KOOpIAMHALIWHHUX SKOCTEW Ta Tpymu B, KypcaHTu sKoi
TpeHyBaJIiCs 3a POrpamMoro rpynu b 3 060B’A3K0BUM [10JJATKOBUM BUKOPUCTAHHSM KOMIUIEKCIB BIpaB
Ha PO3BUTOK I1aM’SITi Ta yBaru 0e3rmocepeqHbOIO IS MTPOXOMKEHHS KpocdiT-Koa.
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B mporeci gocmimkeHb BUKOPUCTOBYBAJIMCS HACTYIIHI METOIM: aHANI3 JTITEpaTypHUX JHKEPET;
MearoriyHi METOMW: aHalli3 TPEHYBAIbHUX HABAHTA)XCHb, aHKETYBAaHHSA, OECITH, CIIOCTEPEKEHHS,
XPOHOMETpIsl, TEAaroriyHe TECTYBAaHHS, IENAroriyHUN EKCIePHUMEHT; METOAM AaHTPOIIOMETPHYHUX
JOCHTIDKEHb: COMATOCKOIIIYHI - 30BHIIIHIA OrJSA IMIKIPHUX MOKPHUBIB, CIM30BUX OOOJOHOK,
BU3HAYEHHS CTYIICHS PO3BHUTKY IiIIKIPHO-)KHPOBOTO APy, OMOPHO-PYXOBOTO alapary — 3arajJbHUH
CTaH 370pOB’S, COMAaTOMETPHYHI — KOE(IIiEHT MPOMOPIIHHOCTI, TMOKAa3HUK MIITHOCTI CTaTypHu 3a
[Tinbe, QiziomeTpuuHi — abcoiMrOTHAa M’s30Ba CHJIa 3TMHAYIB KHCTI 3a JOMOMOTOI0 JHHAMOMETpa
Konina, tuHaMi4Ha CHIIOBa BHTPUBATICTh M’S31B PYK, Hil, YEPEBHOIO MpeCy, CTATUYHA CHJIa M A3iB
CIIUHM;, MeToau (YHKIIOHATFHUX MJOCHTIKeHb: BHU3HAYEHHS apTepiallbHOTO THCKY, pPEeaKii
apTepiaslbHOTO THUCKY Ha (pi3uvHe HaBaHTaXeHHA, iHIEKCy Pydwe, dismunoi mpame3maTHOCTI 3a
tectoM PWC170; MeTonu ncMXoMeTpUYHHUX JOCHTIHKEHb: BU3HAYEHHS MiBKYJIHOBOI (DyHKIIOHATBHOT
MO3KOBOi acWMeTpii, CKJIaJHOI 30pOBO-MOTOPHOI peakilii, piBHA CHUTYaTHBHOI TPHUBOXKHOCTI 3a
ormntyBadeM Crinbepra-XaHina, THITy TEMIIEpaMEHTY 3a TecToM P. AiizeHka, CAaMOOIIIHKH CHIIM BOJI
3a tectoM M. O0030Ba, OIIIHKM BIACTUBOCTEH HEPBOBOI CHUCTEMH 3a TemmiHr-rectoM €. Inbina,
CaMOOIIIHKY CTAOUTBHOCTI HEPBOBOI CHCTEMH 32 IIKaJIO caMonodyTTs B. JlockiHa, OIiHKY po3yMoOBO1
TSUTBHOCTI 32 JTOTIOMOTOI0 KOPEKTYpHOI mpoOu 3a Tabmuuero AHGIMOBa, METOIW TOCIHIHKEHHS
CEHCOMOTOPHOI KoOpAauHalii (OLiHKAa PYyXOBO-KOOpIAMHAIIMHUX sKOcTel): mpoba biptok, mpoba
bBapani, npoba 3 mepekuaaMu BIepend, KOOpAWHALIHA Mpoba B YCKIAAHEHHMX yMOBax, Mpoda
MpU3eMIIEHHS, TPo0a MPOCTOPOBOTO OPIEHTYBAHHS, MPo0a TMHAMIYHA piBHOBAra.

MeTtoau MaTeMaTHIHOI CTaTUCTHKU: t-TecT CThIoIeHTa, KoediieHT kopemsmii, {ms o0poOku
OTPUMAaHMX JAHUX BUKOPUCTOBYBaJIM MeToAau mapamerpuunoi ctatuctuku (I'manm C., 1999). byna
MPOBEJIeHa CTaTUCTHYHA 00pOoOKa JaHWX, SKi Oynmu BHeceHi B enekTpoHHi Tabmmmi Excel. KimpkicHi
XapaKTePUCTUKH OCHOBHHX (DYHKI[IOHAJHHUX ITOKA3HUKIB OynHu OOpOOJEHI CTaTHCTUYHO, a came
BU3HAYAIN CEepeHI apupMETHIHI 3HAYCHHS, TOXUOKY cepeqHboi. [lepeBipky 3HAUyMIOCTI OTPUMAaHHUX
JaHWX 3IIHCHIOBaNM 3a gomnomoroio t-kputepiss Ctelogenta (it n < 100) mpu 3agaHomy piBHI
HaxgiHOCTI p = 0,95. [l MoXIMBOCTI BUKOpUCTaHHS KpuTepis CTbIo/IeHTa 00YNCITIOBAIIA KPATEPIH
®dimepa-CHellekopa — BIJIHOIIEHHS OUIBIIOT AMCIEPCii 10 MEHIIoI. YCi MareMaTH4HI omeparfii i
rpadiuHi MoOyJOBM MPOBENIEHI 3 BHKOPUCTaHHSAM TNporpamHuX mnakeTiB «Microsoft Office XPx»:
«Microsoft XP Home» i «Microsoft Excel XP» Ha nepcoHanpbHOMY KOMIT FOTEP.

[Ipn mepBHHHOMY KOHTAaKTi 3 JOCIIIHHKAMH BCi KypCaHTH NPOXOAWIA aHTPOMOMETPHYHI,
(GYHKIIOHANBHI, TICHXOMETPUYHI, CEHCOMOTOpHI TecTH. Ilicnsi mpoBeleHHS CTaTHCTHYHOI OOpOOKH
JIAHUX, HaMW OyJM BiJJOKpEMJICHI Taki MOKa3HWKHW, SKi BIpOTiAHO BiNPI3HSUIMCS B 3aJI€XKHOCTI Bif
CIIOPTHBHOI JISUTHOCTI KYypPCaHTIB JO0 BCTYIy 1O BHIIy, TOOTO XapaKTepH3yBald HOro MOENb
CIIOPTCMEHA SIK TaKy, sika € copmoBaHor. LI MOKa3HMKK MU BU3HAYAIU BAPYTeE, MIiCIS MPOBEACHHS
CTPEC-TECTy METOJOM KpOC(HIT: KOPOTKE KOJO BIIpaB, IO CKJIaaajgocs 3 cnpuHT-0iry 400 M, L-
nigrsryBadss 10 pasis, Oypmi 20 pasiB, cTtpubku Ha ckakaniii 30 ceKyHI, BilpkuMaHHs Bif miasoru 20
pasiB, 3actpubyBanHs Ha TyMOy 10 paziB. IlimpaxoByBanu KibKiCTh ITOBHUX KPYTiB 32 YMOB SIKiCHOTO
BUKOHaHHS BrpaB mpoTsiroM 30 xBuiimH. OOOB'SI3KOBOIO CKIIAZIOBOIO CTPEC-TECTY METOJOM Kpocdity
OyJ10 BUKOHAHHS BIIPaB BIPHO, SIK MOKHA MIBHJIIE 3 HMPAarHEHHSIM JOCSTTH MAaKCUMAJIbHOI KiJIBKOCTI
KPYT'iB IOBTOPIOBAHHSL.

Ilepen mpoBencHHS TecTy MU TMOBIIOMJUTM CIIOPTCMEHAM, IO BIAIICTh TMPOXOKEHHS
KpocQiT-KOJIa € BUPINIATBHUM IMOJI0 MOXIIMBOCTI X BKJIIOYEHHS Y KOMaHJIy IPETEH/ICHTIB Ha
wieHcTBO y 30ipHy komanay 3 BAIL BpaxoByrouw, mo BOpasi, sKi CKJIagajlid CTpec-TeCT, Oynu
3a37aJieriib HEeBIJOMI, Ta TOH (hakT, 10 caMme BlaJe iX BUKOHAHHS € BaXXJIMBUM Ta BUPIIIYE MOJANIBIIES
MUTAHHS CIIOPTUBHUX aMOIIii, BAXXJIMBUM OYJI0 TaKOX OLIIHIOBAHHS aMIUTITYIH 3MiH JOCIIKYBaHUX
MOKAa3HMKIB TMICHS TECTy 3 METOI0 MOJAIBIIOr0 ()OPMYBaHHS TPEHYBAIBHOIO KOMIUIEKCY NpPH
MiJrOTOBIII 0 CIIOPTHBHOTO KOHKYpCY 3 BAIL

Pe3yabTaTi 10CaiTKEeHHS.

[Ipu 0Opodui gaHuX, sKi OyJIu OTpUMaHi IMiJ Yac CKPUHIHTY TMOKA3HHUKIB, 1110 BUBYAIUCS, Oynn
oOpaHi Ti, SIKi HE € CTaJIMMHU i MOXXYTh 3MIHIOBAaTHCS IIiJ] 4ac TpeHyBaHb. MakCUMalbHa aMIUTITya
TIOKpAIEHHS X MIOKA3HUKIB € BAXKIMBUM KPUTEPIEM B1IOOPY KypcaHTiB. OTKe, A BU3HAYCHHS 3MiH,
SKi HaOyJW KypCaHTH TiJ Yac TPpEHyBaHb, YUYACHUKH JOCIIDKCHHsI OyiIM pO3MOAiUICHI Ha 3 Tpymu
(Tabmuns 1, 2).
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Tabmuus 1. Posmoain kypcaHTiB-mpeTeHAEHTIB y 30ipHy koMaHzmy 3 BAII 3a BucokumH

CIHOPTUBHUMH JIOCATHEHHSIMHM ISl IPOBEACHHA MNPSIMOIO IMAapajleibHOTO CKCIEPUMEHTY —
BIIPOBaPKEHHS METOAY Kpochit
Bunu cniopry, sikumu I'pynma A I'pyna b I'pyna B
KypCaHTi 3aiiMaucs n=16 n=16 n=16
HaIepea0aH1
Irposi 4 KypcaHTH 4 xypcaHTH 4 xypcaHTH
(3 KMC, 1 MC) (4 KMC, 0 MC) (3 KMC, 1 MC)
Luxmivyai 4 KypcaHTH 5 KypcaHTiB 5 KypcaHTiB
(3 KMC, 1 MC) (3 KMC, 1 MC) (3 KMC, 1 MC)
CxuragHo- 4 KypcaHTH 3 KypcaHTH 3 KypcaHTH
KOOpAWHALIHHI (3 KMC, 1 MC) (3 KMC, 1 MC) (3 KMC, 1 MC)
CriopTuBHi 4 xypcaHTH 4 xypcaHTu 4 xypcaHTH
€nuHOOOpCTBA (3 KMC, 1 MC) (3 KMC, 1 MC) (4 KMC, 0 MC)

Tabmuus 2. Posnogin KypcaHTiB-peTeHAEHTIB y 30ipHy kKomanay 3 BAII 3a BuximHumu
CKPUHIHTOBHMH JaHUMH JHHAMIYHMX TIOKa3HWKIB JUIi TPOBEJCHHS MPSAMOTO Mapaje’IbHOro
EKCIIePIMEHTY — BIIPOBADKEHHS METOTy KpocdiT, X +m

JuHamivHi METOIIU TOCHIKEHHS I'pyma A I'pyna b I'pyna B
n=16 n=16 n=16

AMC3K, kr 64,4+3,4 63,9+2.9 64,1+2,1
JICB M’s13iB pyK, KUJIBKICTh TIOBTOPEHB 32 1 XB. 13,4£1,4 14,1£1,7 13,7£1,7
JICB M’s3iB HiT, KUTBKICTh TTOBTOPEHB 32 1 XB. 24,08+4,2 23,8+3.9 23,6+4,2
JCB M’s13iB uepeBHOTO Mpecy, KiTbKiCTh
TOBTOPEHB 3 1 XB. 45,6+3,2 45,1+2.7 45,4+2.9
CCB M’s131B CIMHU, XBUJIMHU YTPUMAaHHS
TyIy0y, XB. 4,7+0,6 4,9+0,8 4,8+0,6
PWC170, xr/xs. 1422,0+36.,9 1487,4+42,1 1461,2+38.4
Tect 1, c.
poba Biprok, ctaTiyHa piBHOBara 7,41+1,07 7,35+1,24 7,38+1,12
Tect 2, c™m
npoba bapaHni, BecTHOYIsIpHA CTIHKICTh 16,39+1,62 16,22+1,49 16,29+1,52
Tect 6, mpoba MPOCTOPOBOTO OPIEHTYBAHHS, CM 212,81+7,92 214,22+8,36 212,26+7,41
C3MP (ingekc ncuxodizionoriyHoro crany,
YM.OJ1.) 13,04+0,72 12,96+0,94 13,19+0,78
- JATCHTHUH 1epioj, Mc 422.37+16,32 424.61+18,14 419,41+16,22
- koediuieHT Bapiarrii, % 18,41+1,94 18,72+2,06 18,22+1,47
- CHJ1a HEPBOBHUX MpotieciB (%o MOMUIIOK) 9,74+1,14 10,22+1,02 9,92+1,24
- yac MOTOPHOI peakilii, Mc 128,31+11,72 131,04+9,26 132,49+13,22
- yac HEHTPaJIbHOI 00po0KH iH(opMaltii, MC 187,52+16,47 189,22+13,44 189,01+£11,21
Emorriitna mabinbHIiCTh, ikana JIockiHa, Gaiu:
- CaMONOYyTTS 4,97+0,22 4,95+0,19 4,95+0,26
- aKTUBHICTh 4,86+0,31 4,87+0,46 4,84+0,52
- HacTpiu 5,26+0,4 5,24+0,7 5,26+0,6
PozymoBa mparie3naTHICTh (KOTHITHBHI
3ni0HOCTI), Tabmuis AHpimoBa:
- piBeHb KOHIIEHTpAIlii yBaru, % 93,242.6 92,942 .4 92,7+2,3
- TEMII BUKOHAHHS, 3H./XB. 81,2+1,8 82,4+1,6 81,7+1,9

* - p1,23>0,05

BpaxoByoun BiACYTHICTb CTATUCTHYHO 3HAYyIIOl PIi3HULI JOCHiIKYBaHUX BHXIJAHUX
MOKA3HUKIB, JJIi KOXXHOTO 3 HMX JUIS BHM3HAUEHHS aMIUNTYAM iX 3MIiH IiJ 9ac IPOBEIACHHS
EKCIIEpUMEHTY OYJI0 PO3paxoBaHO CTAPTOBE (CKPUHIHTOBE) cepeHe 3HAUeHHs (Ta0mus 3).

70 1(62), January 2021

RS Globa




WORLD SCIENCE ISSN 2413-1032

Tabmus 3. CepenHi cTapTOBi (CKPUHIHTOBI )3HAYEHHS BUXIAHUX 3HAYCHb JMHAMIYHHUX TIOKa3HHUKIB
y KypcanTiB rpyn A, b, B, X +m

JuHamivuHi METOIM TOCTIKEHHS, CTApTOBI (CKPHUHIHTOB1) BUXiTHI I'pyna A, n=16
cepe/Hi 3HaueHHS I'pyna b, n = 16
I'pyna B, n =16
AMC3K, kr 64,1£2,8
JICB M’s13iB pyK, KiTBKICTh IIOBTOPEHB 3a 1 XB. 13,7+1,6
JICB M’s13iB HIr, KiTBKICTh IIOBTOPEHB 3a 1 XB. 23,8+4,1
JICB M’s13iB UepeBHOTO MPeCy, KiIIbKICTh TOBTOPEHB 3 1 XB. 45,429
CCB M’si3iB ClIMHH, XBWJIMHHU YTPUMaHHS TYJIy0y, XB. 4,840,7
PWC170, kr/xs. 1456,9+39,1
Tecr 1, c., mpoba Biprok, craTiyHa piBHOBara 7,38+1,14
Tect 2, cM, ipoba bapani, BecTuOyIsipHa CTIHKICTD 16,31+1,54
Tect 6, mpoba IPOCTOPOBOTO OPIEHTYBAHHS, CM 213,09+£5 91
C3MP (irgexc ncnxodi3ionoriyHOro CTaHy, YM.0z.) 13,05+0,81
- TaTeHTHUH mepiof, Mc 422.13+18,92
- koedinieHT Bapiariii, % 18,27+1,82
- cuJ1a HepBOBHX mpotieciB (% MOMHUIIOK) 9,96+1,14
- yac MOTOPHOI peakilii, Mc 130,61+11,4
- Yac EHTPaJIbHOI 00pO0KH iH(opMaltii, Mc 188,58+13,69
Emoriiiina nabiapHIiCTh, mKkana Jlockina, 6aiu:
- CaMOIOYYTTS 4,96+0,22
- aKTUBHICTH 4,86+0,43
- HacTpiH 5,25+0,61
PosymoBa mparie3natHicTs (KOTHITHBHI 3110HOCTI), TaOmuis AHdimMoBa:
- piBeHb KOHLIEHTpauii yBaru, %o 92,9424
- TEMII BUKOHAHHS, 3H./XB. 81,8+1,8

[lepeasmaranpHa miAroTOBKA MepeayBaia CIOPTUBHOMY KOHKypcey 3 BAIL, sikuif mpoBoauBcs
y uepBHi 2019 poky Tta xoBTHI 2019 poky. TpeHyBanbHHI Tporiec B 000X Tpymnax 3/iHCHIOBaBCS
npoTAroM 12 THXKHIB 32 PO3pOOJIEHOI0 MPOTPaMOI0, SIKY CKJIANM 3a Pe3ysbTaTaMu JIOCITIKEHb Ha
MOTIePETHBOMY eTarri. Pe3ynbTaT, OTpUMaHi y OCHOBHI KOHTPOJIbHI BUMIpPIOBaHHS (JlaHi 3MaraHs),
NOPIBHIOBAJIM 3 Pe3yJbTaTaMH NPOXOKEHHS CMYTH HEpEIKOA Ta CIHOPTHBHOTO OPI€EHTYBaHHS 3a
NIOTIEpE/IHI POKH, K1 OyJU B3ATI SIK cepeHI KOHTPOJIbHI 3HaueHHs. B nepiof 3 »oBTHS 2018 poky mo
motuit 2019 poky (mepioa TpeHyBaHb 3a KJIACHYHUM aJITOPUTMOM) KypCaHTH Ha MOYaTKy TPEHYBaHHS
3HalOMMIIKCS 13 crielu(]iKoI0 BIpaB, SKi UIaHYBAIOCS JOJTYYUTH IO €KCIIEPHUMEHTY.

[Ipu po3pobii TpeHyBaIbHOI MporpamMyd HaMu OyJIM BpaxoBaHi BCi TPHHIUIHN CIIOPTHBHOTO
TPEeHYBaHHS: OE3MePEePBHOCTI TPEHYBAIBHOTO IPOIIECY; MOCTYIOBOCTI 301IbIICHHS HABAHTAKCHHS Ta
CKJIaTHOCT] TEXHIYHUX TPUHOMIB; ITOCIITOBHOCTI PO3BUTKY (hi3MUHUX 3A10HOCTEN; €THOCTI 3arajibHOI 1
cretianbHOl (Hi3MYHOI MIArOTOBKU CIIOPTCMEHA; XBHJIBOIOAIOHOCTI TUHAMIKH (DiI3UYHMX HaBaHTAaXKEHB;
LUKJTIYHOCTI (BiJ MAKPOIMKIIIB OMIMITIHCHKUX JI0 THXKHEBUX MIKPOLMKJIIIB); TOrJIHOJICHOT Crieliai3arii;
1HIMBILyaTbHOCTI TPEHYBAJIBHOTO MPOILECY; CIIPIMOBAHOCTI 10 HAWBHUILMX JOCSTHEHb.

[licns mpoBeAeHHS MEpLIOro Nepea3MarajlbHOro etamy (OepeseHb, KBiTeHb, TpaBeHb 2019
POKy) OyB npoBeIcHUI CIIOPTUBHUIN KOHKYpC 3 BAII, mix 9ac sSKOro CHiBCTaBJIS/IM 3arajibHy KiJIbKiCTh
OamiB Ta Oe3mocepelHbO KIJIBbKICTh OaliB 3a OCTaHHIM 3MarajbHUN JIeHb - MPOXOJDKEHHS CMYTH
MEPELIKO/ Ta CIOPTUBHE OPi€HTYBaHHS.

BpaxoByrouwn, 1m0 HACTymHHWIA CTIOPTUBHUN KOHKypc B BAII Oyio 3amraHoBaHO Ha KOBTEHB
2019 poky, mpyruil mepen3MaraJbHUN €Tan MPOXOAWB Yy TEpPioja JUIeHb, CepreHb, BepeceHs 2019
poky. BigminHocTSMH y TpeHyBalbHIM mporpami Oyjo 3aMiHa JeSKHUX BHpaB KpochiTy Ta
KOTHITUBHOTO TPEHIHTy Ha iHIN, OiJbII HEBIZOMi, 3 METOI0 KOHLENUii MOCTIMHOTO PO3BUTKY Ta
YIOCKOHAJIEHHSI MOXIIMBOCTEH OpraHizMmy.

[IpoTsirom mepea3maraibHOI MiATOTOBKY 3 METOIO KOHTPOJIIO SIKOCTI TPEHYBaIBHOTO POLIECY
Ta BU3HAUYEHHS aMIUNTyId 3MiHM JAWHAMIYHUX TOKa3HUKIB y crmoprcMeHiB rpyn A, b, B Oymu
BH3HAYCHI TOYKH KOHTPOJBHUX BHUMIpPIOBaHb, MPOBEIACHHS TECTIB, 3a SKUMH HA MOMCHT CKPHHIHTY
OyJs BU3HAYCHI BIpOT1/IHI BIIMIHHOCTI MiX IIPEICTABHUKAMH Pi3HUX BHIIB CIIOPTHBHOI MisTEHOCTI.
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BaxxauBUM MOMEHTOM ITOCII/PKEHHSI OyJIO CIIBCTABJICHHS Ta aHATi3 JaHUX OTPUMAHUX Iij
yac KOHTPOJHHOTO BUMIPIOBAHHS HANPHKIHII EKCIIEPUMEHTY Ta PEe3yNbTaTiB MPOXOKEHHS CMYTH
MIEPENIKOl Ta CHOPTHBHOTO OPIEHTYBAaHHS KypCaHTaMH-CIOPTCMEHaMd (TpeTeHIeHTaMH y 30ipHY
koMaHny 3 BAII) i3 pe3ynbraTamu KOMaHIHOTO 3aiKy, KU OTpUMaJa ailo4ya koManzia (tadiuis 4).

ITpoBeseHi Ha MOYATKY JMOCTIDKEHHS TECTYBaHHSA He BU3Hawmwid jgoctoBipuoi (p<0,05)
PI3HUII B MMOKa3HUKAX MiX rpynamu. llopsia 3 muM B KiHIII MAaKpOLUKITy OTPHIMAHO CYTTEBY PI3HUITIO
MiX OKPEMHUMH [TOKa3HUKaMU JIOCJIIDKYBAHUX TPYIL.

[Noxasunkn AMC3K HanpukiHni gocuigpkeHHs B rpymi B cranu 69,4422 xr, 10 AOCTOBIpHO
(t1,3=2,18; p1,3<0,05) Buime HiX B rpymi A.

Tabmuus 4. IlopiBHSHHA (QYHKUIOHANBHUX, NCHXOMETPHUYHHUX, PYyXOBO-KOOPAMHALIHMX
MOKa3HUKIB Irpynu A, b, B, orpumaHi B KiHIli €KCTIEpUMEHTY, X +M

YTpUMaHHS TYJIyOY, XB.

. . I'pyna A I'pyna b I'pyna B
JlMHami4HI METOIIH TOCIT PKEHHS N =16 Ny = 16 ns =16
AMC3K, xr 63,2+1,8 66,9+2,2 69,4+2,2
tp 11,2=1,30 (p12>0,05); t1,5=2,18 (p1.3<0,05); t25=0,80 (p23>0,05);
JCB m’s131B pyl;,aKllj';z:(lCTb HIOBTOPEHb 16,2412 19,8410 20,4407
tLp 11,2=3,00 (p12<0,05); t1,3=2,63 (p13<0,05); t25=0,49 (p23>0,05)
JCB m’s131B Hll;,aKiJI;I:ICTL MIOBTOPEHb 25.4+5.8 20.9+1,1 30,4412
tLp 11,2=2,14 (p12<0,05); t13=2,32 (p1,3<0,05); 123=0,31 (p23>0,05)
JICB w318 uepesHoro mpecy, 48,4+1,6 52,9+1,0 52,7+0,6
KUJTbKICTh TOBTOPEHB 3 | XB.
tLp 11,2=2,38 (p1,2<0,05); t13=2,51 (p1,3<0,05); 123=0,70 (p23>0,05)
CCB M’s131B ClIMHH, XBHJIMHA 57413 6,202 6.240.4

Jlockina: - HacTpiit, Oaym

Lp 11,2=2,18 (p1,2<0,05); t1,3=2,19 (p1,3<0,05); t23=0 (p2,3>0,05)
PWC170, xr/xs. 1486,7+22.4 1676,7+12,1 1702,7+12,9
tLp 11,2=7,46 (p1,2<0,05); t13=8,36 (p1.3<0,05); 1,3=1,47 (p23>0,05)
_ Teerlc 7.40+1,12 7,620,09 7,75+0,11
npoba Bipiok, craTiuHa piBHOBAra
tp tu-1,47 (p12>0,05); t1.5=2,19 (p13<0,05); t,.5-0,93 (p2>0,05)
 Tecr2, cm . 14,5240.9 12,0240,8 12,00+0.6
npoba bapaHi, BecTuOyssipHa CTiHKICTh
tLp 112=2,21 (p12<0,05); t15=2,52 (p1,3<0,05); 125=0,02 (p23>0,05);
Tecr 6, npoda npoctoposoro 209,81+7,2 205,943,1 202,742,9
Opi€CHTYBaHHSI
Lp t2 120,50 (p1.2>0,05); t13=0,92 (p1.5>0,05); t23=0,42 (p23>0,05
C3MP (inmexc ncuxoizionoriyHoro 13,01£0.29 12,51£0,12 12,0840.,04
CTaHy), YM.OJI
tp t12=1,61 (p1.2>0,05); t1,3=3,21 (p13<0,05); t2,3=3,31 (p2,3<0,05
EMOII.II/IIfa Na0iIbHICTh, NIKAIA 5.3220,00 6.26+0,04 6.26+0,03
Jlockina: - caMoTovyTTs1, Oajm
tp 11,2=9,40 (p1,2<0,05); t1,3=9,37 (p1,3<0,05); t23=0 (p2,3>0,05)
Enoniiina nabiisHicTs, MKkara 5,2440,13 6,31+0,08 6,56+0,09
JlockiHa:- aKTUBHICTb, OaJn
tp t15=7,13 (p1.2<0,05); 115=8,25 (p13<0,05); tr3=1,56 (p25>0,05)
Emortiiina 1aGiIbHICTD, IIKAIA 5.7420,06 6.3920,06 6.4120,04

tp

11,2=7,65 (p1.2<0,05

; 11,3=9,31 (p1,3<0,05); t25=0,32 (p2.3>0,05)

Po3ymoBa miparie3qatHiCTh (KOTHITHBHI

BUKOHAHHS, 3H./XB.

3mi0HOCTI), TabyHIs AH(IMOBA: - PIBEHb 93,24+0,7 93,2+0,2 98,4+0,4
KOHIIeHTparii yBaru, %
t,p t12=0 (p1.2>0,05); 11,3=6,42 (p1,3<0,05); t2,3=11,56 (p2,3<0,05)
Po3ymoBa npare3aTHicTh (KOTHITHBHI
3110HOCTI), TabmuI AH(piMOBa: - TeMIT 81,4+0,6 81,6+0,2 85,9+0,4

tp

t12=0,32 (p1.2>0,05); t1,3=6,25 (p1,3<0,05); t2,3=9,56 (p2,3<0,05)

72 1(62), January 2021

RS Global




WORLD SCIENCE ISSN 2413-1032

Hani JICB M’si3iB pyK, HII' Ta YepeBHOTO Ipecy CIOpTCMeHaMu KypcaHTamu rpynd b i B
3HAXOJAThCS Ha oHOMY piBHi (p>0,05), Opsi 3 1KM iX MOKA3HUKK JOCTOBIPHO KPAIli 1O BIHOMIEHHIO 10
rpymu A M’si3iB pyk (t1,,=3,00; p12<0,05; t15=2,63; p1,3<0,05) Biamosiano, M’s3iB Hir (t12=2,14; p12<0,05;
t13=2,32; p1,3<0,05), M’s13iB ueperHoro Npecy (t12=2,38; p1.2<0,05; t15=2,51; p1.3<0,05).

CyTTeBO BUINI NOKa3HUKH (i3nvHOI mpanesaarHocti 3a TectoM PWC 170 orpumano B rpyni b
i B mo (t1,2=7,46; p1,2<0,05; t13=8,36; p1,3<0,05) mo BigHOIIEHHIO A0 TPyTH A

Pesynpratu cratuuHoi piBHOBaru B Ipylli B, B sKilf 10IaTKOBO BUKOPHCTOBYBAIUCH BIPAaBH
Kpoc (iTy Ta KOTHITHBHOTO TPEHYBaHHs, MIEPEBKAIIU MOKa3HUKU B Tpymi A (13=2,19; p13<0,05) Ta B
rpyni b (t2,3=0,93; p2,3>0,05)

[lokazHnkm BecTHOyIsIpHOi cTiliKocTi 3a mpoboro bapani rpym b i B cyrreBo He
BIZIPI3HAIOTECS, B TOM Yac, sIK BOHH J0CTOBipHO (112=2,21; p1.2<0,05; t13=2,52; p1,3<0,05) BuIIi 110
BiTHOIIIEHHIO TPyHH A, B CBOIO Yepry ITOKAa3HWKH IPOCTOPOBOTO OPIEHTYBAaHHSI MIX TpyHamu He
MaroTh JOCTOBipHOI (p>0,05) pizHuIii.

Kpami mani iHgekcy ncuxo(i3iofioriyHOro CTaHy Ha KIiHII JOCHIDKCHHS BH3HAYCHO Y
cnoptemeniB rpyn B (12,08+0,04 ym.on.) i b (12,5140,12 ym.ox.) pe3ynbTaTH sSKHX Kpail Mo
BiTHOIIIEHHIO JI0 CIIOPTCMEHIB rpymu A

JloCTOBIpHO BUIIi MMOKa3HUKH €MOIIMHOI JIaOIIBbHOCTI (CaMONOYYTTS, aKTUBHICTb, HACTPIi) 32
mkanoro Jlockina orpumano B rpyimi B (6,26+0,03; 6,56+0,09; 6,41+0,04 Ganu BiIMOBIAHO) Ta B TPy
b (6,26+0,04; 6,31+0,08; 6,39+0,06 6amu BiAMOBIAHO), TIO BiTHOMIEHHIO 10 TPYNH A, IO 3aiiMaach
3a TPaAMLIHHOI0 METOIUKOIO TPEHYBaHb.

3acTocyBaHHS y TPEeHyBaJbHOMY Ipolieci rpynu B xornituBHuX Brpas mgoctoBipao (p>0,05)
M0 BiTHOMIEHHIO Tpyn A 1 b MigBUIIMIO TOKAa3HUKH PO3YMOBOI Mpane3JaTHOCTI 3a TaOIHUIIE0
AH(piMoBa (piBeHb KOHIIEHTpAIIIi yBaru Ta TEMI BUKOHAHHS)

Pesynbratu (kifbKicTh OaniB) MOJOJAHHS CMYTH HEPEIIKOJ Ta CHOPTUBHOTO OPi€HTYBaHHS,
3MaraHHsl 3 SIKMX TPOBOJWIJIOCS y OCTaHHIH JEHb CIOPTHBHOTO KOHKypcy 3 BAIL, B mepmmii
3MarajgbHHUN TIEPio/ Ta B IPYTHA 3MarallbHUH MepioJT mpeACcTaBieH] B TaOIuII 5.

Tabmuns 5. 3Be/ieHUI MPOTOKOJ KOMAHIHOIO 3aJliKy (TOJOJIAHHS CMYTH IEPEIlKOi Ta
CIIOPTUBHE OpIEHTYBaHHs) BigkpuToro uemmioHary IloBiTpstHux cunm 30poiHMX cual YKpaiHu 3
aBiariitHoro n'sstubopersa (depBerb 2019 pik, xosteHb 2019 pik), 6anu, X +m

I'pynu Bua 3marasb
Cwmyra nepeniko, 6anm CriopTHBHE Opi€EHTYBaHHS,
e
UYepsens 2019
Hliroua 36ipH?]1K_°§aHHa 3 BAIL 742,14+34.2 788.91£32,6
I'pynma A, np = 16 662,96+42.1 614,1+32,2
I'pyna b, n3 = 16 711,47+32.4 726,18+29,7
I'pyma B, ns = 16 736,51+21,2 762,16+22 .4
t1,2=2,23 (p1,2<0,05); t1,2=2,21 (p1,2<0,05);
t1,3=1,44 (p1,3>0,05); t1,3=2,47 (p1,3<0,05);
¢ t14=1,62 (p14>0,05); t1,4=1,61 (p14>0,05);
P t2,3=0,22 (p2,3>0,05); t2,3=2,18 (p2,3<0,05);
t24=2,37 (p2,4<0,05); 124=2,32 (p2,4<0,05);
t34=0,61 (p3.4>0,05) t34=0,56 (54>0,05)
XKoptens 2019
Jliroua 36ipH;‘lK§”‘§aHﬂa 3BAIIL 751,26+22,3 794,98+18,1
I'pynma A, n; = 16 681,4+29,6 637,1+£16,8
I'pyna b, n3 =16 722,1+£16,9 734,9+19,6
I'pyna B, na = 16 739,46+17,2 785,12+14,2
112,21 (p1,2<0,05); 11,2=2,70 (p2.2<0,05);
t1,3=1,40 (p1,3>0,05); t1,3=3,22 (p1,3<0,05);
¢ t1,4~1,58 (p1.4>0,05); t1,4=1,60 (p1.4>0,05);
P t2,3=0,21 (p2,3>0,05); t2,3=2,57 (p2,3<0,05);
t24=2,41 (p2,4<0,05); 124=2,42 (p2,4<0,05);
t34=0,59 (p3.4>0,05) 13.4=2,23 (p34<0,05)
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[Ipu mpoBeneHHI CTATUCTHYHOTO aHaNi3y KiJIBKOCTI OaniB, SIKy OTPUMAalM KypCaHTH-WICHH
nitouoi 30ipHOI Komauau 3 BAIL 3 pe3dynbraTamu KOMaH[, SKi CKIaJalnd KypCaHTH-TIPETEHACHTH Y
30ipHY KOMaHIy - Tpynu A, b ta B — y 3marannsx 3 BAII, mo npoxoaunu B uepBHi 2018 poky, min
Yyac MONOJIaHHS CMYTH Tepeuko] Oyno Bu3HaueHo BiporigHe (p<0,05) mepeBuILEHHs 3aranbHOL
KUTPKOCTI KOMaHAHHUX OaliB y Aifo4oi komaHmu, 742,14+34,2 6amniB, B MOPIBHAHHI 3 pE3yJIbTaTaMH
KypCcaHTiB Tpynu A, A€ BOHM BH3HAYWIMCSA HaWTipmmMu 1 ckmaganmd 662,96+42.1 Oamis, i
pe3ynbTaTaMu KypcaHTiB rpynu b, ne Bonu ckmamamu 711,47432.4 OGani. [lokasHukm KoMaHIH
KypcaHTiB rpynu B, siki TpeHyBasiucs 3a alrOPUTMOM KJIACUYHUH + PyXOBO-KOOPAMHALIHI BIpaBH +
Kpoc(iT-BIIpaBu + KOTHITHBHI BIPaBH + MiIaTeC BU3HAYMIINCS SIK Taki, M0 MaKCUMaJIbHO Oyl
HalKpamuMu cepell KOMaH] KypCaHTiB-TIPETEeH/ICHTIB, HAOMMKAIUCS 0 MOKA3HUKIB Mit04uo0i 30ipHO1
komanau 3 BAII, mpu npomy y 34% kypcanTiB rpynu B kinbkicTe 0aniB, OTpUMaHUX 3a MOJOIaHHS
CMYTH TIEpEIIKO/, CITiBIaAaja 3 1iarma30HoM OajiB Jif090i KOMaH/IH.

B 3marammasx dwepes HactymHi 3 wicsmi (koBTeHp 2019 poky), mpu TpeHyBaHHI 3a
BIJIMOBIIHUMH allTOPUTMaMH, Yy PE3yJibTaTax 3 MOAOJIAHHS CMYTH TepelKo]] 30epiraiacs ieHTUYIHA
JIUHaMiKa, Haikpamor, 739,46+17,2 OaniB, pe3yibTaTaMu cepell KypCaHTiB-TIpETCHICHTIB, Oyna
KiTbKicTh OaniB B rpyni B, Mk pesynpTaramu nirodoi KomMaHAW Ta HoBadkaMu BiporigHa (p<0,05)
BIIMIHHICTb OyJla MK TPpyIIaMH AIFOUYMX CIIOPTCMEHIB Ta KYPCaHTIB TPYMHU A, Ta MiXK pe3ylbTaTaMH B
rpymi A ta rpymi B.

[Ipu mpoBemeHHI CTAaTHCTHYHOTO aHAJi3y KiTBKOCTI OalliB, OTPUMAHUX CIOPTCMEHAMHU 3a
CTIOPTUBHE OpIEHTYBaHHs, IiJ 4Yac mepmux 3maraHb (depBerb 2018 poky) Biporimgai (p<0,05)
BIIMIHHOCTI MDK pe3yJibTaTaMH OyJIM BU3HAYCHI MDK JiF0U00 KoMaHmoro, 788,91+32,6 Oaii, Ta
KypcaHTaMH-CIIOpTCMeHaMu Tpynu A, 614,1+32,2 6aniB, MK JiF090I0 KOMaHIOI Ta KypCaHTaMU-
nmpeTeHAeHTaMu rpynu b, Mix kypcantamu rpyn A ta b, b ta B, mo cBigunino Ha KopuCTh OinmbIn
BJIAJIOTO TPEHYBAJIBHOI'O aJITOPUTMY TPH MOEJHAHHI KIACHYHUHA aNTOPUTM + PYXOBO-KOOPAWHAIINHHI
BIIPaBU + Kpoc(iT-BIpaBy + KOTHITHBHI BIPaBH + IijaTec, 3a IKUM 3aliMallucsi KypcaHTu rpymnu B.

[lokazHUKH pe3yibTaTiB APYTUX 3Maranb (koBTeHb 2019 poKy), AKi BiITBOPIOBAIN KiIBKICThH
OamiB 3a cIOpTHBHE Opi€HTyBaHHS, Manu Biporigi (p<0,05) BiAMIHHOCTI MiX TPYIOI JIOYHX
criopTcMeHiB, 794,98+18,1 Oanis, Ta rpynoto A, 637,1+16,8 6aiiB, Mi>k OCHOBHHAM CKJIQJI0OM 30ipHOI i
pesynbratamu rpynu b, 734,9+£19,6 OaiiB, a TakoX MDK TpylaMH KYpPCAHTIB-TIPETEHIEHTIB - MK
nokaszHukamu rpyn A i1 b, 637,1+£16,8 6aniB ta 734,9+19,6 GaiiB BiIMOBIAHO, MiXK TTOKa3HUKAMU TPYII
A i B, 637,1£16,8 GaniB ta 785,12+14,2 OaniB BIAMOBIIHO Ta MK IMOKa3HWKaMu rpyn b i B,
734,9+£19,6 GamiB Ta 785,12+14,2 6aniB BignosigHOo. Takox ciix BiAZHAYNTH, MO 3 TPUBAIICTIO Yacy
TpPEeHYBaHb 3a PO3POOJIEHUM TPEHYBIBHUM aJTOPUTMOM cepel KypcaHTiB rpynu B Oyna BusiBieHa
Oinbllla OJHOPIMHICTH JaHMX BapialliiHOrO pPsay, IO BKa3ye Ha BAaauii BHOIp KoMOiHarii
3allPOMIOHOBAHKX BIIPAB Y €MHY CUCTEMY.

BucHoBkn.

1. IloenHaHHS B €AMHOMY AITOPUTMI MIATOTOBKH KYpPCaHTIB IEPILIOr0 KypCy - MPETEHACHTIB
y 30ipHy Komanmy 3 BAII BopaB Ha pO3BUTOK PYXOBO-KOOPIHMHAIIMHUX SIKOCTEH, pPO3BUBAIOTH
MaKCHUMaJIbHY KUIBKICTh KOMIIETEHIIN (PYXOBUX MOXKIMUBOCTEM).

2. BukopuctanHs Kpoc]iT-BOpaB 3 MaKCHUMAJIBHOIO CIPHUTHICTIO, TOYHICTIO, PiBHOBArolo,
THYYKICTIO, PYXJIMBICTIO B Cyrjo0ax, CTPUOYYICTIO, BIIYYHICTIO, PUTMIYHICTIO Ta TUIACTHYHICTIO
JIO3BOJISIIOTH KypCaHTaM PO3BUHYTH MaKCUMaIlbHY (i3UUHY Npare3/1aTHICTh Ta BUTPUBAIICTb.

3. BrmpaBu Ha pO3BUTOK KOTHITUBHHX 3JiI0HOCTEH JO3BOJISIIOTH OUTBII AETAIBHO 3pO3YyMITH 1
B MIOJJAJILIIIOMY BUKOHATH HOBI BIIPaBH, MAaKCUMAaJIbHO KOHIIEHTPYBATHCS HA KiHIIEBiH MeTi BUKOHAHHS
BrpaB. [limarec-BrpaBu, sKi JIO3BOJIIIOTH M’Si3aM  «BINMOYMTH» Ta HAOYTH MOKJIMBOCTI
MaKCHUMaJIbHOTO CKOPOYEHHS Micsl MaKCUMalbHOIO iX pO3TATYBaHHS, IIO B CBOIO YEPry PO3BHBAE
PYXOBO-KOOPJIMHALIIHI SKOCTI, CIIPUSA€ PO3BUTKY CEHCOMOTOPHOI KOOpAMHALIT Ta SKOCTI HiArOTOBKU
croptcmena 3 BAIL

Konduikr iHTepeciB. ABTOpH 3asdBISIOTH, 110 HeMae KOHQIIKTY iHTEpeCiB, SIKUH MOXe
CHpUIIMaTUCh TaKUM, 1110 3aBJACTh IIKOJIW HEYNEPEHKEHOCT] CTaTTi.
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Beryn. [IpoGnema iieHTHYHOCTI 0COOMCTOCTI MPHUBEPTAE yBary 0i0JIOTiB, ICUXOJIOTIB, COIIONIOTIB,
¢inocodis, miHrBicTIiB Ta iHMMX ¢axiBuiB. He 0OMuHyM yBaror 1e nutanHs i ¢axisii B cdepi cropry.
[po imeHTHYHICTE OcOOHCTOCTI (ilocodu CTaTu TOBOPHUTH 1€ 3a 4aciB Apuctortens. B moganbii poku
M TuTaHHsM 3aiManmcst JIx. JIokk, [1. FOM, ®@. llemminr, I'. I'erens Ta i#mi. B mcuxosorito TepMiH
«ICHTUYHICTH» BIIepIe OyJI0 BBEICHO aMEPHUKAHCHKUM IicuxojioroM Y. /[keliMcoM, a IIHMpoKe Horo
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PO3MOBCIOIKEHHST BiIOYJOCS 3aBASKA aMEPUKAHCHKOMY ICHXOJOry i mcuxoaHanmituky E.X. Epikcony.
HikaBicts 10 Takoi mpoOilemu SK (OpPMYBaHHS 1NEHTUYHOCTI OCOOWCTOCTI TIOSICHIOETBCS THM, IO
0COOHCTICTH HE ICHY€E cama 1o co0i, BOHA € YaCTKOI0 HABKOJMIIHBOTO CBITY, 3 SIKHM BOHA B3a€EMOJIIE i
TPHCTOCOBYETHCS JI0 HOTO Ha MPOTSI3i BCLOTO CBOTO KUTTS [1-5].

3a TyMKOIO AOCIITHUKIB, iIEHTHYHICTh HE JaHa JIOAWHI Bl HAPOIKEHHS, BOHA (DOpPMYy€EThC i
MiATPUMYETBCS ¥ TPOIECi MOTO JKUTTS 1 3aleKUTh Bijl O0ararbox YMHHWKIB. CIOPT € OJHUM 3 IUX
YHHHUKIB,

3 COIMIOIOTIYHOI TOYKH 30pY IJICHTHYHICTh TPEJICTABIISE COOOK KAaTEropito, 3a JOMOMOTOI0 SKOi
KYITyFOTBCSI 1 3aCBOIOIOTHCSI HOPMH, 171€aJTH, IIIHHOCTI, POJIi 1 MOpaib MPEICTaBHIUKIB THX COMIAIFHIX TPYTI,
JI0 SIKMX HaJIOKUTh TOW YM IHINMMHA iHAWBiA. Pi3Ha MisUTBHICTH, Yy TOMY YHCHi ¥ Pi3HI BUAM CIIOPTUBHOL
JSUTBHOCTI BIUTMBAIOTh HA ()OPMYBaHHSI 1ICHTUYHOCTI CIOPTCMEHIB, Y TOMY YHCIII 1 reHaepHoi [6].

Crig po3pi3HATH TeHIEpHY 1 CTaTeBY IIEHTUYHICTH, OCOOIMBO B MHUTAHHSX, IO TMOB’s3aHi 31
crioproM. CraTeBa IiICHTHYHICTE — II¢ OIOJIOTIYHI OCOOJNMBOCTI JIFOAWHM, SKi TIOB’s3aHi 3
MOP(}OJIOTIYHO, TOHAJIHOK, TOPMOHAILHOKO CTATTIO, 32 SKUMH MH PO3Pi3HIEMO YOJIOBIKIB 1 JKiHOK.
I'eHnepHa 1ACHTUYHICTh — 1€ YCBIJIOMJICHHS JIFOJMHOKO CBOET HaJISKHOCTI JI0 IEBHOI CTaTi Ta
TOTOBHICTh JOTPUMYBATHCS BiAMOBITHIX CYCHIUTbHUX T€HACPHUX HOPM. Lle BHYTpimHE CaMOBIIIyTTS
JIOIMHY SIK TPEICTABHUKA TOT'O YH IHIIOTO TEHJEPY, SKE MOB’s3aHe 3 COUIAIbHIUMHU i KyJIbTypHHUMU
CTEpEOTHIIaMH TIPO MOBEAIHKY 1 SKOCTI IPEeICTABHUKIB Ti€l un iHIIO1 6i010TiyHOi cTaTi. TakuM 4nHOM,
CTaTeBY IJICHTHYHICTPH CITiBBIIHOCSATH 3 010JIOTTYHOIO CTATTIO, & TEHIEPHY — 3 COIIAIBLHOIO cTaTTio [9].

Y GaraThoX JIOJICHKAX CYCHLIBCTBAX iCHye Hallp TeHAePHUX KaTeropil, siki MOXKYTh CIYKUTH
OCHOBOIO JuIsi ()OPMYBAHHS Y JIOAMHH COIIATBHOT ICHTUYHOCTI IO BiJHOIICHHIO JO IHIIUX YJICHIB
CYCIIIJIbCTBAa. Y CYYacHHX CYCHIIBCTBaxX IMEpPEeBaKHO i€ OiHapHA TeHIEpHA CHCTeMa, TOOTO CHocio
oprasizarlii CycIiIbCTBa, MPH SKOMY JIFOIA PO3TOAIIAIOTECS HA JBI KaTEropii: YOIOBIKiB 1 )KIHOK, MPH
IpOMY TMepeadavyacTbesl BIAMOBIMHICTD MK MPUITUCAHOK TPH HAPOHKEHHI CTaTTIO, TEHACPHOIO
IICHTHYHICTIO, TCHICPHUM BUPA30M i CeKCyasbHicTIO [11].

[Ipore y cydacHiii HayIi ysBIEHHS PO 00OB’SI3KOBICTH 30iry MPHUITUCAHOI NP HAPOKEHHI
CTaTi i BHYTPIIITHHOTO CAMOBIIUYTTS JFOJAWHH HE IPUHAMAIOTHCS SIK aKCiOMa, a PO3TIISAAI0THCS 3 TOUKH
30py Pi3HOMaHITHOCTI ocobucTocTell. CopTHBHA HayKa HE € BUHSATKOM B IIbOMY muTanHi. [IpobGiemu
TeH/IEPHOI iJIEHTHYHOCTI B CIIOPTUBHIN JiSUTPHOCTI BUCBITIIFOBAIN B CBOiX pobotax Apramonosa T.B.,
IeBuenkxo T.A., 2008, 2009; [amanmaeBa A.C., 2010, 2011, 2013; baranmiposa C.K., 2014;
VYcombiera A.O., 2014, 2015; Konowmiituenko O.B., 2014, 2016; byraescbkuii K.A., 2017; Lamont-
Mslls A., 1998; Lantz C.D., Schroeder P.J., 1999 Ta iHrii HayKOBIIi.

[lepmuMm, XTO 3BEepHYB yBary Ha comiajdbHi NpoOJIeMH OCOOMUCTOCTI B crmopTi OyB
amepuKaHcbkuil icuxonor Paiinep Maprenc. Y cBoiit kau3zi «ColliasibHa TICHXOJIOTIS 1 CIOPT» aBTOp
po3risigae MpoOJIeMH, TEOPEeTHYHI MiAXOAM 1 METOAW COLIANBbHOI TICHUXOJIOTIT CHOPTY SK HAyKH.
Oco0nuBy yBary BiH NPHIUIAE TaKUM YMHHHKAM coLiaizamii, sSIK KyJbTypa, COLiaJbHHHA CTaTyc,
poJlMHa, IITKOJIA, aJie PO TeHIEPHY COIlialli3alliio B CIIOPTi BiH HE TOBOPHUTS [6, §].

CyuacHi HayKoOBlI JOCIHI/DKEHHS TEHAEPHOI MpoOJjeMaTHKH Yy cdepi crnopry moyaau
npoBoauTucs 3 KiHug 70-X pokiB XX CTOMITTSA, TOMY IO >KIHKA aKTUBHO ITOYaJIM OCBOIOBATH CYTO
4oJ10Bivi BUAM crnopty. CHOPTUBHI €AMHOOOPCTBA, irPOBi BUIU CHOPTY (XOKeH, (yTOO0I, BOAHE MOJIO,
per0i), BaXKy aTJETHKy Ta IHIII BUAW CIOPTY YCIIIIHO ONMAaHYBalIHM JKIHKH, MOKAa3ylO4YH BHCOKI
CITOPTHBHI TOCATHEHHS.

VY pi3HHX BHIAxX CIOPTY 10 OCOOMCTOCTI CIOPTCMEHIB BHCYBAIOThCA 1 Pi3HI BUMOId. B omHMX
BUJIAX — BiJI HUX BHMAararmoTh MPOSBY OUIBII BHUCOKOTO DIBHS arpecUBHOCTI, CMUIMBOCTI, PIlTy4OCTi,
HaIlOPUCTOCTI, CUITH, BUTPUBAJIOCTI, PAIIOHAIBHOCTI; Y JPYTUX — MiJIBUIIIEHOT apTUCTHYHOCTI, Yy TTEBOCTI,
€KCIIPECUBHOCTI, EMOLIIHOCTI, IPalliO3HOCTI; Y TPETiX — MPOSIBY JIOTYHOTO MHUCJIEHHS, 30aTHOCTI ILIBHIKO
Opi€EHTYBATHUCSA 1 MPUIMATH PILIEHHS B HECTAHIAPTHUX CUTYALifX, TapHOi Ham’ATi 1 T. m. Takum 4uuHOM,
TOM YM THIIUIA BHJ] CIIOPTUBHOI JiSTIBHOCTI Ma€ BILIMB Ha (POPMYBaHHS T€HICPHOT0 THITY CIIOPTCMEHIB [5].

Binbmmicte cydacHux HaykoBux myOumikamii (Knemmna 1.C.,1998, 2003; Lns’in €.11., 2003,
2010; Tapan L., 2004; Bem, S.L., 2004; Bepmunina J[.b., 2017; Boponosa A.B., 2014, 2015, 2018;
Ckomopoxosa H.A., 2018 Ta iHII) NPUCBIYEHO OCOOJIMBOCTAM T€HIASpHOI mcuxoiyorii. B maHux
poboTax BCTAaHOBJICHO, IO JiSJIHHICTH SKOIO 3aiiMAEThCSA TOH YW IHIIMKA 1HAMBIAYYyM, ii Xapaktep
BIUIMBAE Ta 3MIHIOE CTPYKTYPY OCOOUCTOCTI.

[IpoGiiema ¢GopMyBaHHS MACKYJIIHHOCTI a00 (h)eMIHIHHOCTI BUKIHKAE 0arato Cynepedyox i
pO30DKHOCTEH, 30KpeMa B IMUTAHHI — YU € Il OCOOUCTICHI KOMIIOHEHTH BPO/LKECHUMH Y1 HAOyTUMU B
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xomi po3utky ocobucrocti (benmac T.B., 2006; Boponina O.A., 2002; Bsarkia b.A., 1993;
Lmp’1m €.11., 2002; Knenmaa 1.C., 2004).

Ha manmit gac gesxi mocmimaumku (Apramonosa T.B., IlleBuenko T.A., 2009; banaxniuer B.B.,
2007; Bpyonescobkuii E.IT., 2008; Mapuenko O.10., 2013; Luxynosa H.I'., 2003; Anshel A., 1996, 1997)
Ta iHII 3iCHIOBaIM cripodn chopMyBaTH T€HAEPHI THUIH CIOPTCMEHIB y PI3HUX BHIAX CHOPTY. Ale
MIUTaHHS PO Te, SIKi BUAW CIIOPTUBHOI MISUTHHOCTI B OLTBIIN Mipi CIIPUSFOTH ()OPMYBaHHIO y CIIOPTCMEHIB
MACKYJIIHHUX, ()eMiHIHHUX 200 aHIPOTiHHKMX BIACTUBOCTEH BHBYCHI HeocTaTHbO [9-10].

MeToro IOCTiIKEeHHS! € BU3HAUYCHHS TeHIICPHUX 0COONMBOCTEH CIIOPTCMEHIB 1 CIIOPTCMEHOK,
10 3alfMAIOTHCS CKIIAJHOKOOPANHALIIMHUMA BHAMH CIIOPTY.

BuxiagenHss ocHoBHoro Matepiany. Hamm Oynma posrnsgHyTra Tpyma — CKIagHO-
KOOpIMHALIHHUX BUAIB CIIOPTY 3 TOYKH 30pY iX BIUIMBY Ha ()OPMYyBaHHS T€HAEPHOI iAEHTHYHOCTI i
BUSIBIICHHSI TE€HJEPHOI CXOXKOCTI 1 TeHAEpHHX BIAMIHHOCTEH Yy CIIOPTCMEHIB 1 CIIOPTCMEHOK, fKi
CIEIiaNi3yIOThCS B CIIOPTUBHIN TIMHACTHIN, XY0KHIM TIMHACTHII, ECTETUYHIN TPYIIOBii TIMHACTHIII,
CcTpuOKax Ha 0aTyTi, CIIOPTUBHIA aKpoOATHIll, aKPOOATUIHOMY POK-H-POJIi, CHHXPOHHOMY TUIaBaHHI,
cTpuOKax y Boay, (pirypHOMy KaTaHHI, CIIOPTHBHIM aepoOilli, Cy4acHHX TaHIIIX, KIHHOMY CIOPTI,
YEpIiANHTY, CHOPTHBHUX OallbHUX TaHIIX, THPHOBOMY CIIOPTi, CTPUIKOI 3 IIyKy, ajbIiHi3Mi,
BECIyBAJILHOMY CIIAJIOMi, CTpHOKax Ha aKpoOaTW4HIH IOpiXKIi, aBTOCIIOPTI, MOTOCIIOPTi, BOPKAYTI,
MapycHOMY CIOPTi, TapairyTHOMY CIIOPTi.

BuxopucroByroun meronuky C.bem «MackyninHicTh / ¢eMiHIHHICTE», OyIO BHUSBICHO
COIIIOKYJIBTYPHY CTaTh CIIOPTCMEHIB 1 CIIOPTCMEHOK. B mocCiKeHHI MPUIHIN yJacTh 55 1OHAKIB i
182 niBuMHM, SKi 3aiMAaIOTHCS PI3HUMH BUJAMH CIIOPTY IIi€T TPYIIH.

Cepen mocmipKyBaHUX CHOCTEPIraéMO OCOOMCTOCTEH TLTBKM MAaCKYIIHHOTO i aHIPOTiHHOTO
reHaepHux THMiB. CIIOPTCMEHOK i CIOPTCMEHIB (DeMiHIHHOTO THUITY BUSBIEHO He Oymo (Tabm. 1).

Tabmuns 1. BigcoTkoBe CHiBBIAHOIICHHS TeHACPHUX TUIIB OCOOMCTOCTI Cepell CIIOPTCMEHIB 1
CIIOPTCMEHOK B CKJIQJIHOKOOPAWHAIIIMHUX BUJIAX CHIOPTY

I'ennepHuii Trm BionoriyHa craTh
0coOHMCTOCTI FOHAKH, N= 55 niBuata, n = 182
MackyniHHUH 45%, n =25 53%, n =96
AHAporiHHUHT 55%, n=30 47%, n = 86
demiHIHHMAI 0 0

VY CKJIaTHOKOOPAMHALIIMHUX BUIAX CIIOPTY MAacKyJiHHUMH € 45% [OHaKiB, a aHIPOTTHHUMU —
55%. Y xiHOK nell mokazHuk: 53% - MacKyJNTiHHUX CHOPTCMEHOK i 47% — aHgporeHHHX. Takum
YUHOM, Y IOHAKIB TepeBaKatOTh 0COOM aHJPOTIHHOTO THUITY, a y JIiBYAT — MacKyJiHHOTO TUIY. Pi3HuUISA
MK MacKyJIiHHHMHU 1 aHJIpOTiIHHUMH toHaKamu ckianae 10% Ha KOpUCTh aHAPOTIHHUX 0COOUCTOCTEH,
a MK MAacKyJiHHHMH i aHJAPOTIHHUMH JiB4ataMu — 6% Ha KOPHCTh JiBYAT MACKYJIIHHOTO THITY.
Pi3HuIs Mixk FOHaKaMH 1 JIiBYaTaMy MacKYIJIiHHOTO THITY cKiafgae 8% Ha KOPUCTH JiBUAT, PI3HUIIST MiXK
FOHAaKaMH 1 JIiBYUaTaMH aHAPOTIHHOTO THUITY — TaKOX 8%, ajie Ha KOPUCTh FOHAKIB.

CkIaIHOKOOpIMHAIIIAHI BHJIU CIIOPTY Y CBOiM OUIBIIOCTI € TeHJACPHO MPUHHATHUMH 1 JUIS
YOJIOBIKiB, 1 ISl XIHOK, KpIM XYyJOXKHBOI TiMHAaCTUKH, CHHXPOHHOTO IIJIaBaHHS, YEPNigUHTY,
€CTETUYHOI IMHACTHKH, SIKUMH NIEPEBAKHO 3aiMarOThCs AiBUaTa. X04a ChOrOAHI B IUX BHJIAX CHOPTY
BXKE MOXHA 3YCTPITH HEBEJHMKY KUIbKICTh MPEACTABHHUKIB YOJOBIYOI CTaTi, SKi BHUCTYNAIOTh Ha
3MaraHHsAX MDKHapOIHOTO piBHS, aje B HAaIOMy AOCHIPKEHHI IOHAKiB, sIKi CIELiali3ylOTbCci B
TPaIUIiHHO KIHOYMX BUIAX CIIOPTY, HE OYyIIO.

Binbumii BiICOTOK CMOPTCMEHOK MACKYIJIHHOTO THITy B TPYI CKJIAJHOKOOPIMHAIIHHUX BHIIIB
CIIOPTY MOMKITUBO TIOSICHUTH THM, IO B CYTO KIHOYMX BHJIAX CIIOPTY, TAKHUX SIK XYJOXKHS 1 €CTETHYHA
IpyIoBa riMHACTHKA, CHHXPOHHE IJIaBaHHs, YEPIIiIMHT, 3a JAaHUMU HAILOTO AOCITIPKEHHS IEePEeBaXYIOTh
JBYaTA MACKYJIIHHOTO THIY, IO TOSICHIOETHCS OCOONMBOCTSIMH B3aEMOBIIHOCHH Y CYTO JKIHOYMX
KOJIEKTHBaX. B IMX BUIax CHOPTY JiBYaTa 3MararoThCsi TAKMM YMHOM, IO Ha JIii CBOIX CYTNIEPHUIIb BOHU
BI/INTOBIIAI0TH 3a3/IAJIETi/Ib CKJIAJICHAMH 1 BiIIPallbOBAHNMH aBTOHOMHHMHU JTistMH. TaKoX Il BUAU CIIOPTY
XapaKTepU3yIOThCSl Cy0 €KTUBHOIO CHUCTEMOIO OLIHIOBaHHS 1 cyaai (AK MPaBHJIO TEX KIHKHM) MOXYTh
JIOITyCKAaTH HaBMHUCHI TMOMIUTKA. [0 TOTO X MyXKe BENMKa KOHKYPEHINS MOTpeOye Bi CHOPTCMEHOK
MaKCUMaJIbHOI 310paHOCTi, CTPecOoCTIMKOCTI, Bipu B cBoi cwid 1 T. 1. Lle «3arapToBye» mHpencTaBHHULB
npeKpacHoi craTi, poOUTh iX OLIBII KOPCTKHUMH, aMOITHHMH, PIlIy4ynMH, B ACSKHX BHUIQJKaX HABITh
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arpecUBHUMH, TAKUMH, 1110 MPArHYTh 32 BCAKY IIHY OTPUMATH OUTBINI BHCOKI Oanu y 3MaranHsx. Bee 1ie He
MOXX€ HE BiIOMBATHCS Ha iX XapakTepi i, IK HACTIIOK, CIIpUsi€ MACKyJIiHI3aIli 0COOMCTOCTI.

IOnakm, mo coemiamizyloTeCs B CKIATHOKOOPAMHAIMHAX BHIAX CIOPTY, € OUIbII
JMUIUIOMATHYHUMH HDK JliBUaTa, y HHUX IMJBUIIYEThCS EMOIIMHA CTiHKICTh, BOHH JOCTaTHBO
EKCIIPECHBHI, aJle¢ B TOM XK€ Yac MalOTh MCHIIY TPUBOXKHICTh, YMM CHOPTCMEHKH, Y HUX BUCOKHU
piBeHb CaMOKOHTpOITIO. Bee 1ie BruinBae Ha (OpMyBaHHS IX TEHJISPHOTO THITY.

Takoxx Hamu OyJI0 BHSIBJICHO BiJICOTKOBE CITIBBITHOIIICHHSI CIIOPTCMEHIB 1 CIIOPTCMEHOK
Pi3HMX TCHICPHHUX THIIIB B OKPEMHUX CKIQJHO KOOPIWHAIIIMHUX BHUAAX CIOPTY 3 YypaxyBaHHSIM
CTaTeBOl O3HAKMU.

Bynu po3rmgHyTi TINBKM TI BUAM CHOPTY 1 CHOPTHBHI JWCHHIUIIHH, B SKHX Cepes
JIOCITIDKYBaHUX OYJIM MPEACTAaBHUKY 1 YOJIOBIYOI, 1 )KIHOYOT CTaTi cyMapHO He MeHIIe 8 ocid (cyuacHi
TaHIli, CIIOPTWBHA TIMHACTHKA, CIIOPTHBHA aKpoOaTHWKa, CIMOPTHUBHI OajbHI TaHI), a TaKOX CYyTO
JKIHOY1 BUIM CHOPTY (CHHXPOHHE IUIaBaHHS, XyIOXKHS TIMHACTHKA, €CTETHYHA TPYIIOBa TiIMHACTHKA,
gepiauur) (Tadm. 2).

Tabnuus 2. BigcoTkoBe cCITiBBITHOMIEHHSI CIIOPTCMEHIB 1 CHOPTCMEHOK Pi3HMUX TeHIEPHUX
TPYI B OKPEMHUX CKJIQJIHOKOOPAMHALIHHUX BUJIAX CIIOPTY

Bun cnopty abo IOnaxn JiBuara

cropr. Jlucuumina MackyniHHI AHJporiHHI MackymiHHI AHpporiaHi
CydacHi TaHIli 20%,n=2 80%,n=8 21%,n=4 79%,n=15
Cropr. ['iMmHacTHKa 40%,n=4 60%,n=6 64%,n=7 36%,n=4
Crnopt. Akpobaruka 45%,n=5 55%,n=6 53%,n=9 47%,n=8
Cropr. banpai TaHmi 45%,n=5 55%,n=6 53%, n=10 47%,n=9

Cunxpon. [lmaagas | - | = - 63%, n=10 37%,n=6
Xynox. limHactuka | ---—-- | -meee- 61%, n =25 39%, n =16
Ecretnu. I'imactuka | ---——- |  -——--- 67%,n=10 33%,n=5
Yepmiguar | = | e 60%,n=6 40%,n=4
I'mproBwii ciopT 57%,n=7 43%,n=5 61%,n=5 39%,n=3

Cepe/l CIIOPTCMEHIB, 110 MalOTh aHAPOriHHMWK reHaepHuit Tum, 80% 3alMaroThCS CyYaCHUMH
TaHusIMH, 60% CHOPTHBHOKO TIMHACTHKOIO, 55% CHOpPTHBHOIO akpoOaTvkor 1 55% crnopTUBHUMHU
OanbHUMHM TaHISIMH. TOOTO MOXXKHA TIPHUITYCTHTH, MIO TEpelideHi BUIU CIIOPTY HE CIpPHUSIOTh
(hOopMyBaHHIO Y FOHAKIB MacKyJIIHHHX SIKOCTEH y Tii Mipi, sika oTpiOHa 1t MACKYJIiHI3aIil 0COOUCTOCTI.

[{o cTocyeThCs CIIOPTCMEHOK, TO TIJBKH y THX, XTO 3aliMa€ThCsl CydacHUMH TaHUsMH (79%)
BUSIBJICGHA II€peBara aHIpOTiHHUX IiBYaT HaJ MAaCKyJIIHHUMH. Y iHIIUX BUAAX CHOPTY, SIKi Oynu
NpoaHati3oBaHi, 3adikcoBaHa OiNbIIICTh MACKYTIHHUX CIIOPTCMEHOK.

TakuM YMHOM MOXHA 3pOOMTH BHUCHOBOK, LI0 Taki CKJIATHOKOOPAMHALINHI BUOU CIIOPTY 5K
CTIOPTHBHA TIMHACTHKA, CIIOPTUBHA aKpoOaTHWKa, CIOPTHBHI OanbHI TaHI, CHHXPOHHE IUIaBaHHS,
XYJ0)KHS TIMHACTHKA, €CTETUYHA T'PYyIoBa TIMHACTHKA, YEPIiUHT (OPMYIOTHh Y AiBUAT SKOCTI, SIKi
CIPUSIOTH iX MacKyJTiHi3allii.

Takoxx OyJo BHSIBIIGHO BiJICOTKOBE CITiBBIJIHOIIIGHHS TEHACPHHUX THUIIIB OCOOMCTOCTI cepen
CTIIOPTCMEHIB 1 CIIOPTCMEHOK BiJTHOCHO 1X CIIOPTUBHOT KBaTi(hiKarrii.

Bci mocmimpkyBani Oy posfineni Ha aBi rpymu. [lepina rpyna - 1ie CopTcMeHH i CIOPTCMEHKH,
ski 38aHHs1 3MC, MCMK, MC i KMC, To6T0 KBanigikoBani cioprcmeHs. [pyra rpyna — e CnopTCMeHH-
po3psimauky (1 12 cnopTrBHI po3psan) ado Ti, XTO B3arajii He MalOTh CHOPTHBHOTO PO3PSAY.

Y 1poMy JOCHTIKCHHI TIpyla CKJIaJHOKOOPIMHALIMHUX  BHJIB CIOPTY MpeICTaBjcHa
CIIOPTHUBHOIO TIMHACTHUKOIO, CIIOPTUBHUMHU OQJBHUMH TaHISIMH, CIIOPTUBHOIO akpoOaTwkoro. B 1ux
BUAAX CHOPTY AOCHiKyBaHUMM Oynau 1 JiB4aTa, 1 IOHaKM. A TaKoX CHHXPOHHHM IUIaBaHHSM,
XYJ0)KHBOIO TIMHACTHUKOIO, E€CTETHYHOI TPYMOBOI TiIMHACTHKOI, aKpOOATUYHUM POK-H-POJIOM,
CIIOPTUBHOIO aepoO0iKOI0, YEPIIiICHIOM 1 CyYaCHHMMHM TaHIIMHU. B 1uX BHIAX CIIOPTY Yy JOCIIKEHHI
NpUAMaly y4acTh TUIBKU AiBYaTa.

Kinbkicte kBamiikoBaHMX JiBYAaT Yy MpEACTaBICHHX BHIAX CIOPTY OulblIe 4uM y 2 pasu
MEPEBHIIYE KITbKICTh CIHOPTCMEHOK MacoBuX po3psamiB (126 kBami(hikoBaHMX CIOPTCMEHOK 1 56
CIIOPTCMEHOK-PO3PSTHULD BiANIOBITHO). Cepell IOHAKIB CIIOCTEPIraeThCsl piBHOBAra Mixk KBai(hiKOBAaHUMHU
cioprcMeHami (n = 27) 1 cmopremenamu 3 1 1 2 copruBHuME po3psinamu (n = 28) (tadm. 3).
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Cepen niBuar, ski MaroTh crnoptuBHiI 3BaHHI 3MC, MCMK, MC, KMC wmackymiHHUX
cropTcMeHoK 3adikcoBano 1,3 pasm Oumbine, HDK aHAporiHHUX. Cepell CIOPTCMEHOK-PO3PSIHHUITH
MacCKYyJiHHUX 1 aHAPOTIHHUX 0Ci0 BUSIBICHO Maii’Ke OJHAKOBY KiJTbKICTh, 3 HEBEITHUKOIO ITEpeBaroro (B 8
0ci0) Ha KOPUCTHh CIIOPTCMEHOK 3 aHJPOTIHHUM reHAepHuM ThroM. Cepel I0HaKiB — KBauli(DikOBaHUX
CIIOPTCMEHIB MACKYJIIHHOTO 1 aHAPOTIHHOTO THIIB BHUSABJICHO Maibke ogHakoBo (15 oci6 i 12 ocib
BianoBimHO). Cepen CIIOPTCMEHIB MAaCOBUX PO3PSIiB FOHAKIB 3 MACKYJIIHHAM THUIOM B 1,8 MeHIIe, HiX
3 aHAPOTiHHUM (Tadum. 3).

Tabmuns 3. BingcoTkoBe CIHiBBiAHOIICHHS KBali(DiKOBAaHUX CIIOPTCMEHIB 1 CIIOPTCMEHOK Ta
CIIOPTCMEHIB 1 CIIOPTCMEHOK, II0 MAalOTh MAaCOBi PO3PSAH, SKi BiTHOCATHCSA JO Pi3HUX TCHICPHUX
THUIIB Y CKJIQJHOKOOPAWHAIIIMHIX BHUIAX CIIOPTY

Crarb, TeHICPHHUI TUII IOnaku, n = 55 JiBuara, n = 182
0COOMCTOCTI, KBa- - - - = - ~ - =
nicbixaris MackyniHHuI AHJpOriHHUN MackyniHHUR AHJIpOT1HHUN
T, N = 25 T, n = 30 THI, n = 96 I, N = 86

Ipyna BiiB Ksan. | Po3p. | Kean. | Po3p. | Ksan. | Posp. | Ksan. | Po3p.
CIIOPTY

CknagHokoopauHamiiai | 60%, | 40%, | 40%, | 60%, | 75%, | 25%, | 63%, | 37%,
BUJIH CIIOPTY N=15|n=10 | n=12 | n=18 | n=72 | n=24 | n=54 | n=32

[Ipu anani3i BUIIB CHOPTY, B SKHX CIEIIai3yIOTHCS XJIOMIi, BUSBICHO, IO B CIOPTHBHIN
TiMHACTHII 1 CIIOPTHBHUX OallbHUX TaHISIX cepel] KBali(iKOBaHUX CHOPTCMEHIB CIOCTEPIracThest
cruiBBigHomeHHs 50% Ha 50% MK 0COOHUCTOCTSIMHU 3 MACKYJIIHHUM 1 aHIPOTIHHUM I'€HAECPHUM THIIOM.
B criopTuBHiii akpobaTuIll nepeBakatoTh XJIOMII MacKyJIiHHOTO Tumy (puc. 1).

120%
100%
100%

71%
50%50%  90% 1569 o

50% 50% 20% Iil:ﬁ%

80%

60%

40%

20%

0%

B MaCKyNiHHI cnopTcMmeHu B aHAOTIHHI CNTOPTCMEHK

B MaCKyNiHHI CNOPTCMEHKM | aHAPOTIHHI CNOPTCMEHKMW

Puc. 1. Biocomkoge cniegionouients Keanipikosanux CHOPMCMeHie i CHOPMCMEHOK MACKYAIHHO20 |
AHOPOCIHHO20 2eHOEPHUX MUNIB 8 OKPEMUX CKIAOHOKOOPOUHAYIUHUX 8U0AX CHOPIY

Cepen kBaiti(hikOBaHUX CIIOPTCMEHOK OCOOMCTOCTEH, 1110 MalOTh MACKYJIIHHAN TeHACPHUHN THIT
BUSIBJIIGHO OiNbllie B CHOpPTHBHINM akpoOatumi (53%), cuHXpoHHOMY TutaBaHHI (63%), XymoxHii
riMHactumi (64%), ecrernuHid Tpynoid TiMHactui (67%) i yepniguary (67%). B crnopruBHil
riMHACTHII 1 CIOPTUBHIM aepolili MacKydiHHMX 1 aHAPOTiHHUX CIOPTCMEHOK 3adikcoBaHa piBHA
KUIBKICTh, @ B CIIOPTUBHHUX OanbHHMX TaHLX (71%), akpoOaTnyHOMY pok-H-poii (56%) i cydacHHx
taHigx (100%) Ginblie AiBUAT aHAPOTIHHOTO TeHAEPHOTo TUITY (pHC. 1).

AHaJti3yl041 BiICOTKOBE CIIiBBiTHOLIEHHS MAaCKYJIiHHUX 1 aHAPOTTHHUX CHOPTCMEHIB MaCOBUX
PO3pAAIB BCTAHOBJICHO, IO Y BCiX CKIAAHOKOOPAMHALIMHNAX BUAAX CIOPTY, B SIKUX JOCIIIKYBaIHCs
FOHAKH, OUTbIIIE OCOOMCTOCTEH 3 aHAPOTIHHUM T€HACPHUM THIIOM, a CaMe, B Cy9acHHX TaHIIX iX 80%,
B CIIOPTUBHIHN TiMHAcTHUIll — 75%, B CIOPTUBHUX OaNbHUX TaHUAX — 57%, B CHOPTHBHIN akpobaTuili —
100% (puc. 2).
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CY4acHi TaHWi cCNopTUBHa  CNOPTUBHI XY[LOMHA CMOPTMBHA  CTMIOPTMBHA  YepAiguHT
rimHacTvka BanbHi TaHui  rimHacTuka  akpobatuka  aepobika
B MackyNiHHI cnopTcmMmeHn B aHAPOTIHHI CNOPTCMEHKK
B MacKyNiHHI CNOPTCMEHKKM | @HAPOTIHHI CTOPTCMEHKKN

Puc. 2. Biocomkoge cniggiOHOUEeHHSI CHOPMCMEHIB I CNOPMCMEHOK MACOBUX PO3PSAOIE MACKYIIHHO20 §
AHOPOZIHHO20 2eHOCPHUX TMUNIE 8 OKPEMUX CKIAOHOKOOPOUHAYIUHUX GUOAX CHOPILY

Y CHOPTCMEHOK MacOBUX PO3PSAIiB MACKYJIIHHUX 0CI0 OUIbIIE BUSBICHO TIIBKH B CIIOPTUBHUX
OampHUX TaHIX (67%), a B cydacHuX TaHIsX (78%), cnoptuBHii TiMHacTHIi (60%), XymOXKHIH
rimaactuni (100%), cmopruBHili aepobimi (75%), uepmigunry (100%) BusBieHo Oinmbine ociO
aHJIPOTIHHOTO TEHJEPHOro THIy. B crmopTuBHIA akpoOaTHIi CIiBBIJHOIICHHS MACKyJiHHHUX 1
aHAporinHux crnoprcMeHok 50% nHa 50% (puc. 2). Takum unHOM, B3araii B CKIaJHOKOOPIUHALIHHUX
BUJIaX CIIOPTY BUCOKHI PiBEHb ITITOTOBKY Y iBYAT 1 y IOHAKIB BIUIMBAE HA X MacKyJIiHi3aIlito.

AHani3 OKpeMHX CKJIaJHOKOOPJMHAIIMHUX BUAIB CIOPTY, SIKUMH 3aiiMalOThCs JAiBuUaTa, JaB
3MOTY BCTaHOBUTH, IO KBaTi()iKOBaHMX [iBYAT MACKYJIHHOTO TEeHIECPHOTO THUMY Oijble, HiX
MAacKyJIiHHAX CHOPTCMEHOK MAacoBHX po3psmiB B depiiauary (67% :0), XymokHiii riMHACTHII
(64% : 0), cnopruBHii rimaactuii (50% : 40%), cioptuBHiit akpobdatuiti (50% : 47%) i B COPTUBHIM
aepo0bini (50% : 25%), B TakMx BHJaX CIOPTY SK CHHXPOHHE IUIaBaHHS 1 TPYIOBa €CTETUYHA
riMHaCTHKa CIIOPTCMEHKH MaCOBHX pO3pSAiB B3araji He Opanw ydacTh Y JIOCIHIDKEHHI.
KBamiikoBaHMX CIIOPTCMEHOK, IO MAalOTh AHAPOTIHHUN TeHASPHHWN THII, BUSBWIH OLIbIIE B
TIOPIBHSIHHI 31 CIOPTCMEHKaMH HEBUCOKOI KBali(hikarii B ciopTuBHUX OanbHuX TaHmsx (71% : 33%) i
B cydacHuX TaHmax (100% : 78%) (puc. 3).
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100% 100% 100%
100%
71% 75% 78%

80% 67% 64% 67% 67%

509 60% 53% , 50% 63% cos
60% 50% 0% 50% ¢ 06
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40% 29% B3 5 33% 33%

M kBanibiKoBaHi MACKYNIHHI CNOPTCMEHKK MAaCKyNiHHI CNOPTCMEHKKU MacOBUX PO3PAAIB

M kBanihikoBaHi aHAPOTiHHI CNOPTCMEHKN aHAPOTIHHI CNOPTCMEHKU MaCOBUX PO3PAAIB

Puc. 3. Biocomkoge cniegionouientss MacKyIiHHUX i AHOPOSIHHUX K8ALIMDIKOBAHUX CNOPINCMEHOK |
CNOPMCMEHOK MACOBUX PO3PAAIE8 8 OKPEMUX CKAAOHOKOOPOUHAYIUHUX BUOAX CROPMY

KBamigixoBaHuX CIOPTCMEHIB MacKyJIiHHOTO THITy Oilblle 3a cropTcMeHiB 1 i 2 po3psaniB B
cnoptuBHiil akpoGaruui (56% : 0), cnopruBHiil rimuactumi (50% : 25%) 1 B cnopTHBHUX OalbHHX
taHx (50% : 43%). binpmocti aHAPOTIHHKMX CHOPTCMEHIB BMCOKOI KBawidikallii He BUSBICHO B
YKOJHOMY 3 BHIIIB CIIOPTY, 110 OyJIM NpeACTaBleHi B AOCTiIKeHHI (puc. 4).
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M kBaniGikoBaHi MAcKyNiHHI CIOPTCMEHW B MackyniHHI CNOPTCMEHM MacoBMX PO3PALIB
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Puc. 4. Biocomkoge cniggiOHOWeHHA MACKYAIHHUX | AHOPOSIHHUX K8ANIQIKOBAHUX CNOPMCMEHIB i
CHOPMCMEHIB MACOBUX PO3PAVIE 8 OKPEMUX CKIAOHOKOOPOUHAYITIHUX 8UOAX CHOPIY

TakuM 4MHOM, B TIepeBakHIN OIUBIIOCTI MPOAHATI30BAHUX CKJIATHOKOOPIMHAMINHUX BHIIB
CHopTy y nHiB4aT 3adikcoBaHO OUTBIIY KiNBKICTh KBali()JiKOBAHUX CIIOPTCMEHOK MAaCKYJIiHHOTO
TeH/IEPHOTO THITY, YAM MACKYJIiHHHX CIIOPTCMEHOK MaCcOBUX PO3PSAIIB, Y HiBUAT aHIPOTIHHOTO THITY
HABIAK{ — B TIEPEBAXKHIH OUTBIIOCTI BUIB CIOPTY BUSABJIICHO OLNIBIIE CIIOPTCMEHOK, III0 MalOTh MacoOBi
po3psan. Y I0HAKIB CIOCTEPIraeTbesl aHajmoriuHa kaptuHa. OTke, MOXXHA 3pOOMTH BHCHOBOK, IO B
CKJIaJHOKOOPIUHALIIMHUX BUAAX CHOPTY 1 y AiBUaT, 1 y IOHAKiB BHUCOKa CIIOPTHBHA KBaliQiKarlis
CIpusie MacKyJIiHi3allii CHOPTCMEHOK 1 CTIOPTCMEHIB.

BukopuctoByroun meroauky C.bem «MackymiHHICTE / (EMIHIHHICTB», IO AiarHOCTYE
MICUXOJIOTIYHY CTaTh 1 BUSBIISIE CTYMiHb aHAPOTIHHOCTI, MACKYJIIHHOCTI 1 ()eMiHIHHOCTI 0COOUCTOCTI 1
16-paktopamii onmryBanbHWK Kerrennma, 3°sACyBamM CXOXICTh 1 BIIMIHHOCTI MAacKyJTiHHHX 1
aH,Z[pOFIHHI/IX IOHAaKiB 1 JiBYaT, IO CIEIali3ylThcs B CKIIQJHOKOOPAMHALIWHUX BHIAX CIOPTY
BiJTHOCHO TX 0COOMCTICHUX siKOCTel (Tadu. 4 1 Tadi. 5).

Tabmuns 4. CepenHi MOKa3HUKH OCOOHMCTICHUX SKOCTEH CIIOPTCMEHIB, AKi CIEIialli3yIOThCS B
CKJIaJHOKOOPJIMHAILIIMHAX BHJAX CIOPTY 3 YpaxyBaHHSM TEHIEPHOTO THUIy OCOOHMCTOCTi, X + m,

MOBHI OJIUHUII

OcobucricHi SKOCTI MackyniHHi | AHIpPOTiHHI

FOHAKHU FOHAKH

nl=25 n2 = 30 t P

x1+ml X2 +m2
3aMKHYTICTh - TOBAPUCHKICTH (A) 8,16 + 0,56 | 9,03+ 0,60 1,06 > 0,05
3aranbHuil piBeHb iHTENEKTY (B) 444 +0,18 | 453+0,20 2,31 < 0,05
EmortiitHa HecTiHKICTh — eMortiiHa cTiiKicTh (C) 7,76+041 | 7,27+0,40 1,73 > 0,05
[TimnopsiakoBaHicTh — qOMiHAHTHICTH (E) 7,20+0,36 | 6,87 +0,35 0,72 > 0,05
Crtpumanicth — ekcripecuBHicTh (F) 5,68 + 0,22 580 +0,24 2,28 < 0,05
CrpHUiHATIUBICTE JO IOYYTTIB — BUCOKA
HOI_‘E)MaTI/IBHiCTL HOIZ;IeHiHKI/}II (G) 848+030 | 860+032 2,07 <005
Boszkicts — eminmBicts (H) 8,44+0,38 | 7,63+0,40 0,11 > 0,05
XKopcrkicts — uyTnuBicts (1) 580+0,21 | 6,67 +0,23 2,81 > 0,05
JosipnuBicTs — migo3piaicts (L) 6,08+0,23 | 5,20+0,18 3,14 < 0,05
IIpakTruHicTh — po3BuHEHa ysiBa (M) 6,24+0,19 | 6,20+ 0,24 2,67 < 0,05
IpstmoniniitaicTs — auuroMaTryaHicTh (N) 596 +0,21 | 4,67 +0,20 1,29 > 0,05
BrnieBHeHicThb y co0i — TpuBokHICTH (O) 588+0,28 | 550+0,27 0,63 > 0,05
Koncepratusm — pagukanizm (Q1) 6,96 + 0,24 | 6,83 +0,22 2,82 < 0,05
Kondopmizm — HorkoHGopmizm (Q2) 592+0,24 | 5,30+0,23 0,47 > 0,05
Hu3zbkuii caMOKOHTPOJIb — BUCOKU I 7324030 | 657+0.29 0.38 > 0.05
camokoHTpoub (Q3) e T ’ ’
Poscnabienicts — HampyxeHicTs (Q4) 424+0,18 | 4,70+0,19 0,11 > 0,05
AnexBatHicTh camoorninku (MD) 7,08 + 0,39 7,07+ 0,30 2,12 < 0,05
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Tabmuns 5. CepeaHi MOKa3HUKH OCOOUCTICHUX SIKOCTEH CIIOPTCMEHOK, SIKi CIIEIialli3yIOThCS B
CKJIaTHOKOOPJIMHALIIMHUX BHJAX CIIOPTY 3 YpaxyBaHHSAM TEHICPHOTO THUIY ocoOucrocTi, X + m,

MOBHI OJIWHHUII

OcobucricHi SKOCTI MackymninHi | AHApOTiHHI

IiByara JIiByaTa

nl=25 n2=9 t P

x1+ml X2 + m2
3aMKHYTICTh - TOBAPUCHKICTH (A) 859+051 | 788+052 | 0,97 | > 0,05
3aranpHuil piBeHb iHTENEKTY (B) 463+0,20 | 4,73+0,21 | 313 | <0,01
Emoniiina HecTiHKICTh — eMoiitHa cTiHkKicTh (C) 707+036 | 7,03+0,40 | 0,07 | > 0,05
[MignopsakoBaHicTh — foMiHaHTHICTH (E) 7,19+0,37 | 6,76 +0,35 0,51 | > 0,05
Ctpumanicth — ekcrpecuBHicTh (F) 6,15+0,22 | 527+0,20 | 2,93 | > 0,01
CHpI/II/IHHTJ'I-I/IBICTL JI0 TIOYYTTiB — BUCOKA 877+041 | 835+040 | 0,70 | > 0,05
HOPMATUBHICTH noBemiHkH (G)
Bosizkicts — eminmBicts (H) 8,27+042 | 7,59+ 0,39 1,61 | > 0,05
YKopcrkicts — uyTiuBicts (1) 755+0,33 | 656+0,34 | 2,81 < 0,05
JoBipnuBicTs — migo3pimicts (L) 586+0,21 | 578+0,20 | 2,69 | < 0,05
IpakTH4HICTH — po3BuHEHA ysiBa (M) 6,68+0,23 | 650+0,22 | 259 | < 0,05
[MpsmouiHiiHiCTh — numioMatuaHicTs (N) 484+0,30 | 533+032 | 1,11 | > 0,05
BrieBHeHicTh y ¢00i — TpuBOXHICTE (O) 7,32+0,26 | 7,48+0,32 | 2,34 | < 0,05
Komncepsatusm — paaukaiizm (Q1) 6,99+0,34 | 656+0,32 | 0,80 | > 0,05
Konpopmizm — Horkordopmizm (Q2) 480+0,18 | 538+0,30 | 1,42 | > 0,05
Huspkuii caMOKOHTPOJIb — BUCOKHIA 674+035 | 662+034 | 037 | > 005
camokoHTpoIb (Q3)
Po3cnabmenicTs — HanpyskeHicTs (Q4) 6,01+0,24 | 6,12+0,25 | 3,24 | < 0,01
AnexBartHicTh camoorinku (MD) 700+042 | 6,73+0,38 0,46 | > 0,05

BcranoBiieHo, 1m0 BiIMIHHOCTI SKOCTEH OCOOHMCTOCTI MiXK MACKYJIiHHHUMH 1 aHAPOTIHHUMH
IOHAKaMH CIIOCTEPITraloThCs TITBKU 32 YMHHUKAMH <OKOPCTKICTh — YYTIHMBICTBY E€MOIIIHO-BOJIHLOBOT
cdepH 1 «I0BIPIHUBICTb — MiZO3PLTICTH» KOMYHIKaTUBHOT chepH.

3a YMHHUKOM <(OKOPCTKICTh — YyTJIMBICTB» y aHAPOTIHHUX IOHAKiB — CepeaHi MOKa3HUKH
(6,67 + 1,81) (t=2,01; p <0,05), a y MmackyliHHUX FOHaKiB — HU3bKi (5,80 + 1,66) (t =2,01; p < 0,05).
AHIpOTIHHAM OCOOMCTOCTSIM 3 CEpeAHIMH TOKa3HWKaMH IIbOT0 YWHHHMKA IpUTaMaHHI 0araTtcTBO
E€MOLIMHNX TNepeXHBaHb, YYTIUBICTh, BPA3NUBICTb, CXWIBHICTb [0 POMAaHTU3MY, XYIOXHE
CIIPUMHATTS CBITY, apTUCTHYHICTh, PO3BHHEHI €CTETWYHI IHTEPEeCH, BMIHHS CITiBIIEPEKUBATH i
pO3yMiTH iHIIMX. MacKyJiHHI CIIOPTCMEHU XapaKTepU3YIOThCS SIK CYBOpi, CAMOBIIEBHEHI, PO3CY IUTHBI,
HECEHTHUMEHTAIIbHI, MPAaKTU4Hi, JIOTi4YHI, palioHaNbHi. [HOAI IM mpUTaMaHHAa AesKa XKOPCTKICTh I10
BiZJTHOIIEHHIO IO OTOYYIOUYHX.

3a YMHHHUKOM <JIOBIpJIMBICTh — MiZO3PUICTE» Y MACKYJIiHHHX CIIOPTCMEHIB CIIOCTEPIraroThCs
BHCOKI mokasuuku (6,08 + 1,66) (t = 2,01; p < 0,05), a y auaporinaux — cepemni (5,20 + 1,66) (t=2,01;
p<0,05). Bucoki MOKa3HUKM XapakTEPU3YIOTh CHOPTCMEHIB SK OOEpPEeXHHMX, ErOLECHTPUYHHX,
HACTOPOXKEHMX T10 BiJHOLICHHIO JI0 JIFOJIEH, APATIBIMBUX, CXHIBHHUX /10 PEBHOIIIB 1 TaKHX, 10 NParHyTh
MOKJIACTH BINOBIAAIBHICT 3a CBOI MIOMHMJIKM Ha OTOYYIOYMX. BOHM HE3ae)KHI B COILabHIA MOBEIIHIII.
CepenHi NMOKa3HUKHM CBiYaTh MPO BIIKPUTICTh, JIATIAHICTH, TEPIUMICTh, MOCTYILIMBICTh, CBOOOAA Bif
3a3/IpOLLB, e TAKUM CIIOPTCMEHaM MoXe OyTH MpUTaMaHHEe MOYYTTS BIACHOI HE3HAYHOCTI.

3a BciMa IHINIMMH YWHHHKAMH HE BHSIBICHO CYTTEBOI PI3HHI MK CIIOPTCMEHAMH
MaCKYJIIHHOTO 1 aHJPOTiHHOTO T'eHJIEpHUX THIIIB. A HaWO1JIbIIA CXOXKICTh MK HUIMHU BCTAHOBJICHA 32
YMHHUKAMH «3arajbHUAN PiBEHb 1HTEIEKTY», «CTPUMAaHICTh — EKCIIPECHUBHICTBY, «CIPUHHATINBICTE 10
MOYYTTIB — BUCOKA HOPMATUBHICTb OBEAIHKNY, «IIPAKTHUYHICTH — PO3BUHEHA YSIBa», KKOHCEPBATHU3M —
pajuKaizMy», «aJeKBaTHICTh CAMOOLIIHKHY.

BigMmiHHOCTI sIKOCTEH OCOOMCTOCTI y CHOPTCMEHOK MACKYJiHHOTO 1 aHIPOTIHHOTO THUITY
BU3HAYEHO 32 YUHHUKAMHU «CTPUMAHICTh — EKCIIPECUBHICTH) KOMYHIKaTUBHOTO OJIOKY 1 «BIIEBHEHICTh
y co0l — TPUBOXKHICTEY €MOITIHHO-BOJILOBOTO OJIOKY .

3a YMHHUKOM «CTPHMAHICTb — eKCIIPECHBHICTH» BHCOKI ITOKa3HWKH CIIOCTEPITAIOTHCS Y
MacKyJiHHUX niByart (6,15 +2,02) (t = 1,97; p < 0,05), a cepenni — y anaporinnux (5,27 + 2,18) (t = 1,97;
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p < 0,05). Brucoki moKa3HUKH XapaKTepU3YIOTh MACKYJIiHHUX JIBYAT SIK XKUTTEPATICHHUX, IMITyJIbCHUBHHX,
OesmeuHnx, OE3pO3CYNTMBHX Y BHOOpI MApTHEPIB MO CIIKYBaHHIO, 3aXOIUICHHUX, EKCIIPECHBHUX,
€KCTIaHCHUBHHUX, TS HUX BOKJIMBUMU € COIIANbHI KOHTAKTH 1 IMHAMIYHICTh CITUIKYBaHHS, IO Mependoavyae
emMoltiifHe JiepcTBO B rpynax. Ilpu cepeqnix mokazHUKax AaHOTO YMHHUKA aHIPOTIHHUM CIIOPTCMEHKaM
MPUTaMaHHi 00epPeXHICTh, PO3CYAIUBICTD, CXMIIBHICTH IO 3aKJIOMIOTAHOCTI, 3aHETIOKOEHHS TIPO MaiiOyTHE,
CTPHIMaHICTh y TIPOSIBI €MOIIiH 1 TECUMICTHYHE CIIPUHAHSTTS JIHCHOCTI.

VY miBYaT MacKyJiHHOTO THITY 32 YHHHUKOM «BIIEBHEHICTh Y COO1 — TPUBOXKHICTEY BHSIBICHO
BuIMid nokasuuk (7,32 +2,37) (t=1,97; p<0,05) B nopiBHsAHHI 3 JAiBYaTaMy aHAPOTIHHOTO THITY
(6,48 +2,28) (t=1,97, p<0,05). Bucoki MOKa3HUKH I[bOr0 YHWHHUKA y MACKYJIIHHHX IiBYar
XapaKTepU3yIOTh iX SIK HEBIIEBHEHHX y €001, BPa3JMBHX, CTypOOBaHHMX, YyTIMBHX 1O CXBAJCHHI
OTOUYIOUHX, Y HHX 4acTo OyBalOTh Mepenaan HacTpor. Y IiBYAT 3 aHAPOTIHHUM TE€HAECPHUM THUIIOM
3adikcoBaHi cepenHi TOKa3HHUKH, IKi CBIIYaTh, IO CIOPTCMEHKH € YKUTTEPATiCHIMHA, 6€3TypOOTHUMH,
XOJIOTHOKPOBHUMH, CITOKiifHMMH, HEOOSA3Ki, BIEBHEHHUMH y c001 1 y CBOIX CHJIaX, Y HUX BIiJICYTHE
MOYYTTSI TPOBUHU.

Haiibinpma cxoxicTh BCTAaHOBIIEHA MiXK MacKyJiHHAMH 1 aHAPOTEHHUMH CIIOPTCMEHKaMH 32
YUHHUKAMH <«3arajlbHUN pIBEHb IHTENEKTY», «EMOIliifHa HECTIHKICTh — eMOIliiiHa CTIHKICTHY,
<GKOPCTKICTh — YYTJHUBICTHY», «IOBIPIMBICTh — MiJO3PLTICTE», «IPAaKTHYHICTh — PO3BHHEHA YSBaY,
«PO3CIIA0JICHICTh — HATIPY)KECHICThY.

Binmpir moBHE ysBIEHHS PO 0COOIMBOCTI TEHAEPHO] 1/IeHTH(IKAIliT CIIOPTCMEHIB 1 CIIOPTCMEHOK
y CKJIQJHOKOOPIWHAIIIMHAX BHJAaX CIOPTY HAajJae aHaji3 iHIeKCy MAacKymiHHOCTI / (eMiHiHHOCTI
ocobucrocri (IS), skuit 6yB po3paxoBanuii mpu BukopuctanHi Meroauku C. bem (Tadm. 6).

Tabmumst 6. Cepenni NOKa3HUKH 1HAGKCY «MACKYIMIHHOCTI / (DEMIHIHHOCT» Yy CIIOPTCMEHIB i
CIIOPTCMEHOK B 3aJIEXKHOCTI BiJI 010JIOTYHOI CTaTi, FeHAEPHOrO THIY i Kjacu(iKaiiiHIX TPy BUIIB CIOPTY

I'pynu Bunis IS — inpexc «MackyniHHICTb / PEMIHIHHICTDY
CropTy i IenyiepHuii THI 0COOUCTOCTI
CIIOPTHBHHUX IOnaku, n =55 Bci MHiBuara, n = 182 Bci
AUCTIMILIIH Mackyninni | AHgporinmi | OHaKM | Mackyminai | AugporiHai | JAiBYaTa
CKJIaZliHUOIEOOP' -1,39 -0,69 -1,00 -1,26 -0,67 -0,98
gﬁ;‘;‘“ 1 n=25 n=30 n =55 n=96 n =86 n =182

Taki iHIEKCH TMOKa3HWKAa «MAaCKYIJIHHICTh / (PEMiHIHHICTBY» MO3BOJIIIOTH HAATH CKJIAIHO
KOOpAMHALIHHAM BHJaM CIOpPTY i CIOPTHBHUM JHUCLMIUTIHAM CTaTyCc MacKyiaiHHUX. Lle me pa3
JIOBOJIUTH, YOMY CIIOPT PO3IJIAIAETHCS K MACKYJIIHHUHN BUJI AISUTBHOCTI 1 JJIs1 YOJIOBIKIB, 1 JUIS XKIHOK, 1
IO TaKa JAisUIbHICTh ICTOTHO BIUTMBAE Ha QOpMYBaHHS iX COIIOKYIBTYPHOI CTATi.

BucHoBkn.

1. InenTHYHICTE 0COOUCTOCTI POPMYETHCS TPOTATOM BCHOTO XKHUTTS i CIOPTHUBHA JAiSIIBHICTD €
OJTHUM 13 YHHHHKIB, SIKH{ BILTUBAE Ha ii ()OPMYBaHHSI.

2. BcTaHOBIEHO BIiJICOTKOBE CIIBBiJHOIICHHS TEHACPHUX THUIIIB OCOOMCTOCTI cepen
JOCHIDKYBaHUX CIIOPTCMEHIB 1 CIIOPTCMEHOK, IO 3aiMaloOThCS CKIIaJIHOKOOPIMHALIWHUMU BHUAaMHU
CIIOPTY. BHUSBJICHO OCOOMCTOCTEH MACKYNIHHOTO 1 aHJAPOTiHHOTO TeHAEepHHX TumiB. Tak,
MacKyJIHHOMY THITY BiANOBiat0Th 55% toHakiB Ta 56% HniBuat, a anaporinHomy 45% roHakiB 1 44%
niByat. CHOPTCMEHIB 1 CIIOPTCMEHOK 3 (PeMiHIHHUM T'€HACPHUM CTaTyCOM He BHSIBJICHO, ILIO CBiIYHUTH
PO OCOOJIMBOCTI CIIOPTHBHOI iSIBHOCTI, SIKa BIIMBAE Ha (opMyBaHHs ocoOucTocTi jgroaunn. Cepen
OKpEMHUX BHUJIB CIIOPTY y IOHAKIB HAWOLIBIIMIA BiJICOTOK MACKYJIHHHX CIOPTCMEHIB BH3HAYCHO B
rUppOBOMY cropTi 53%, B CHOPTUBHIM akpoOaTHIl Ta CIOPTHBHHUX OaJbHUX TaHIX 1O (45%);
AQHJIPOTiHHUX — B cy4yacHuX TaHIX (80%), y aiBYaT CHOPTCMEHOK MAacKYJIIHHOI'O T€HAEPHOIO THILY
HalOIbIIe B €CTETHYHIN TpyIoBiid riMHAcTUI (67%), @ aHAPOTIHHUX - B Cy4acHUX TaHIX (79%).

3. BusHadyeHo CHiBBiIHOLIEHHS KBaJi()iKOBaHUX CIIOPTCMEHIB Ta CIOPTMEHOK Pi3HHX BUIB
MiATOTOBJICHOCTI 3 ypaxyBaHHSIM I'€HAEPHOTO THUILY OCOOHCTOCT.

KpamidikoBaHi cropTCMEHH MACKYJIIHOTO TUNY ckianaiTh 60%, a CropTCMEHIB MacoBUX
po3psaniB — 40%, no ammporiHHoro Thiy BigHOcHThCS 40 % xBamidixoBanux crmoprcmeriB ta 60%
CIIOPTCMEHIB MaCOBUX PO3PAIiB.
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KgaiiikoBaHUX CIIOPTCMEHOK MACKYJIIHOTO THITY CKIAAar0Th 75%, a CHOPTCMEHOK MacOBUX
po3psaniB — 25%, mo aHAPOTIHHOTO TUMY BimHOCHTHCS 63% KBamiikoBaHHX CIIOPTCMEHOK Ta 37%
CIIOPTCMEHOK MAaCOBHX PO3PSIIB.

4. Cepen OKpeMHUX CKJIQIHOKOOPAWHALIMHUX BHIIB CIIOPTY HAWOUIbINA KUTBKICTh MAaCKyJIiHUX
CIIOPTCMEHIB 3a(piKCOBaHO B CHOPTHBHIN akpoOatumi 56%, a CIOPTCMEHOK B €CTETHYHIN TPYIIOBiit
riMHacTuni 1 wepmiguary mo 67%. Illo mo cmopTcMeHiB Ta CHOPTCMEHOK MAacOBUX PO3PSAIB, TO
MacKyJiHUH TEHAEPHHH THUN B CBOIM OLIBLIIOCTI BHSBICHO B CIOPTHBHUX OalbHUX TaHILX, a
aHJIPOTIHHUX Yy IOHAKIB B CIOPTUBHIHM akpoOaTulli, a y AiBYaT y XyA0KHi! FIMHACTHILI 1 YepIiAUHTY.
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