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Coumonorunyeckue Hayku

Building a system of key performance indicators (KPI) in the
management of companies specializing in packaging
manufacturing

Akmal Gaybulloev
Director, Termo Plenka Kaps LLC,
Tashkent, Uzbekistan

Abstract. The article substantiates the need to develop a comprehensive system of key performance
indicators (KPIs) for managing companies specializing in packaging manufacturing within a competitive and
resource-constrained market environment. It outlines the theoretical foundations of KPI system formation
in production organizations, including a hierarchical approach, a balanced structure of indicators, and the
principles of their integration into management systems. Industry-specific characteristics of packaging
manufacturing as a management object are analyzed, determining the priority of indicators related
to equipment productivity, quality, logistics, and sustainability. The author proposes a methodological
approach to KPI calculation across functional blocks using normalization, weighting coefficients, and
an integrated performance indicator. It is demonstrated that, in the long term, the implementation
of a structured KPI system enhances process transparency, supports more informed decision-making, and
improves the effectiveness of operational improvement programs.

Keywords: KPI; packaging manufacturing; packaging production efficiency; balanced scorecard;
composite performance indicator; operational improvements; sustainability in the packaging industry.

Packaging manufacturing in modern industry occupies the position of a supporting service whose
activities are aimed at servicing product markets; at the same time, it represents an independent object
of management, as it creates consumer value by ensuring product integrity and safety, logistical suitability
(transportation, warehousing, and filling/packing), supports marketing differentiation, and concentrates
a significant share of material and energy costs. In practice, packaging enterprises often operate under
conditions of high variability in orders (run sizes, materials, design, and industry-specific requirements),
sensitivity to raw material prices (paper, cardboard, polymers, inks, and adhesives), constraints
in production resources (machine time, personnel, and storage capacity), as well as increasingly stringent
requirements for delivery timelines and print/conversion quality. The combination of these factors intensifies
the need for continuous measurement of performance and efficiency, i.e., for the development of a system
of key performance indicators (hereinafter referred to as KPIs), which is necessary to ensure the alignment
of objectives, processes, and outcomes at the level of workshops, production lines, shifts, and the
enterprise as a whole.

The relevance of implementing KPIs in packaging manufacturing is driven by the simultaneous impact
of competitive pressures and resource constraints. First, the implementation of price-competition strategies
for standardized packaging solutions requires systematic monitoring and control of costs, productivity, and
losses. Second, increasing demand for customized packaging and shorter product life cycles intensify the
need to ensure rapid changeovers and equipment reliability. Third, the shift in demand toward
environmentally friendly solutions necessitates the incorporation of environmental metrics. In addition
to these factors, digitalization (including the use of MES technologies, sensors, machine logs, etc.) exerts
further influence by enabling the collection of data on actual operations and facilitating a transition
to measurement-based management.

Considering the above, there is a clear need to develop an industry-oriented KPI system comprising
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Coumonorunyeckue Hayku

financial, operational, quality, customer, human resources, and environmental indicator blocks, integrated
into a composite evaluation methodology suitable for ongoing monitoring.

The methodological framework of the study is based on the analysis of scholarly sources in which
KPIs are considered as a component of the management system of production organizations, as well
as on the synthesis of industry case studies from the packaging sector where indicators were used
to identify losses and assess the effects of implemented improvements. The study was conducted
in several stages: at the first stage, the theoretical principles of KPls were systematized, with the
formulation of requirements for indicators as a management tool; at the second stage, packaging
manufacturing was decomposed into business processes, leading to the identification of a typical process
model; at the third stage, KPls were designed across functional blocks, including the definition
of a minimally sufficient set of indicators, calculation formulas, measurement frequency, responsible
owners, and data sources; at the fourth stage, a composite performance indicator was developed along
with its theoretical and methodological framework.

Thus, in a production organization, KPIs should be considered as a set of quantitatively defined
indicators within a performance measurement system that reflect critical success factors, support strategic
and operational objectives, and provide a feedback mechanism for continuous improvement.

It is fundamentally important that KPIs represent a selected set of key indicators that are meaningful
for management and capable of explaining performance dynamics, as well as guiding decision-making;
at the same time, an excessive number of KPI metrics typically reduces focus and the overall manageability
of the system.

From the perspective of operations management, the central task is the alignment of KPIs across
different levels—from the enterprise’s strategic objectives to shift-level metrics and those of individual
production lines—thus justifying a hierarchical approach to KPI design, which implies the classification
of indicators into primary, composite, and supporting categories, along with an analysis of their
interdependencies. Such a structure makes it possible to eliminate duplication and to construct a causal
hierarchy in which changes in supporting metrics influence composite KPIs and, subsequently, the
achievement of target outcomes [7].

In practice, two complementary levels of KPI design are distinguished. The first level is strategic,
focused on translating objectives and critical success factors into a system of indicators across key
dimensions (typically including finance, customers, processes, and development). The second level
is process-oriented, based on process mapping and the identification of losses, followed by the
development of metrics related to quality, speed, reliability, and cost.

For packaging manufacturing, the integrated application of these levels is advisable, as together they
ensure goal alignment and manageability of the order portfolio while simultaneously providing tools for
identifying losses in high-speed operations and reducing quality variability.

At the same time, the issue of constructing KPIs as a system remains fundamentally important; in the
packaging industry, given its specific characteristics, the application of a modified balanced approach
is justified, taking into account the role of packaging within the supply chain. This implies the integration
of strategic and operational measurements with an emphasis on mitigating the risks of one-sided financial
control [9]. As a result, the KPI system acquires the function of a tool for aligning departments (sales,
production, logistics, and quality) around a unified set of meaningful management metrics. In this context,
it is important to consider the industry-specific conditions underlying KPI formation.

In particular, packaging manufacturing is characterized by the following features: the simultaneous
execution of converting processes and assembly operations, a pronounced dependence of quality on raw
material parameters and the precision of equipment setup, as well as the high cost of line downtime. In the
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industry’s loss structure, time-related and quality-related losses predominate—downtime due to material
shortages, extended changeovers, micro-stoppages, defect production, and deviations from schedules
caused by planning and logistics issues. Therefore, the KPI system to be developed must be sensitive
to time parameters, quality indicators, equipment reliability, and logistical characteristics, while also
ensuring their alignment with cost and margin performance.

The scientific literature highlights the effectiveness of KPI-driven improvements in packaging
processes; for example, the implementation of lean practices prior to automation led to a 42.9% reduction
in cycle time, a decrease in the share of non-value-added operations, workforce reallocation, and the
achievement of direct annual economic benefits, made possible through management based on indicators
reflecting process speed, labor intensity, and the economic impact of changes [1]. Therefore, an important
principle of KPI orientation is the systematic monitoring of equipment changeover indicators, productivity,
and losses.

Measuring equipment effectiveness, for example, involves identifying the main sources of losses—
particularly speed losses associated with monitoring practices and adherence to operational standards [10].
In this context, for a packaging enterprise, the focus of KPIs should encompass the structure of capacity
losses, since even with near-perfect quality, a significant underutilization of equipment potential may occur.

In addition to equipment and processes, industry requirements also encompass the development
of reusable packaging and return systems, which necessitate measuring the performance of reverse flows,
return rates of packaging, losses due to non-return, unit logistics costs, and environmental impact. In this
context, a productive approach is the differentiation between indicators of initiatives and indicators of their
impact on economic, environmental, and social outcomes, as well as the linkage between the product level
(e.g., comparing single-use and reusable packaging in terms of emission reduction potential) and the
system level (e.g., total logistics costs reflecting the feasibility of the system) [2]. Consequently, for
packaging companies developing reusable solutions, the KPI system should incorporate both production
efficiency and the effectiveness of circular system operations.

Based on the above, a set of theoretical foundations and methodological guidelines for the
development of a KPI system is formed (Figure 1).

Strategic-operational
alignment - KPIs ensure
the translation of corporate

Integral assessment and strategic objectives into
managerial measurable operational Hierarchical and cause-
interpretation - indicators at the level of effect structure - the
normalization of processes, production system is constructed as a
indicators, block-based lines, and shifts “performance tree,”

aggregation with
weighting coefficients,
and the use of threshold

ZONEs to support

decision-making

where supporting metrics
influence composite KPIs
and, ultimately. target
results

Incorporation of
logistics and circularity
measurements -
inclusion of delivery
reliability indicators,
reverse flow
performance, and
sustainability metrics

Integration of strategic
and process-based
contours - combination
of top-down (goal-
driven) and bottom-up
(process- and loss-
driven) approaches

Focus on time and Industry-adapted KPI

production losses - architecture - application
prioritization of metrics of a modified balanced
related to time, framework that reflects the
changeover, equipment contribution of packaging
availability, performance, to the supply chain and the
and quality as key specifics of converting
efficiency drivers operations

Figure 1. Theoretical and methodological foundations for the development of a KPI system in the
management of companies specializing in packaging manufacturing, developed by the author
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Building on the presented theoretical and methodological foundations, it is possible to develop
a methodological approach (framework) for KPI calculation; the proposed approach is based on the
principle of data-driven management, according to which each KPI should be calculated using
standardized, regularly recorded process and performance data (production volumes, operating and
downtime, quantities of conforming and defective output, material and energy costs, claims statistics,
delivery timelines, employee turnover and training, etc.); KPl development is implemented through
a KPI passport, the structure of which includes the definition, formula, units of measurement, frequency,
owner, data source, normalization rules, and target values; in designing such a passport, it is advisable
to rely on the following blocks and indicators (Table 1).

Table 1. Distribution of KPIs across the main blocks

Block Name Indicators

A Finance and | Al EBITDA margin = EBITDA / Revenue
economic A2 Gross margin by main product groups
efficiency A3 Cost per unit (cost per 1,000 m? / units)

A4 Energy cost per unit

A5. Budget vs. actual variance (costs and sales)

B Production and | B1. Throughput rate (units'hour or m*hour)

equipment B2. Plan attainment (shift/daily plan fulfillment)

B3. Setup time (changeover time per order, median/percentile)
B4. Downtime rate (share of downtime n planned time)
B3. OEE = Availability * Performance * Quality

C Quality C1. Scrap rate (share of waste/defects)

C2. First pass yield (share of conforming output without rework)
C3. Internal nonconformities (per batch/shift)

C4. Customer complaints rate (per 100 orders)

C5. Rework rate (share of rework)

D Customers and | D1. On-time delivery (share of on-time shipments)
service D2. OTIF (on time in full)

D3. Lead time (order-to-ship)

D4 Quote-to-order conversion rate

D5. Repeat order rate

E Personnel and | E1. Turnover rate

development E2. Tramning hours per employee

E3. Suggestions per employee (1improvement proposals)
E4. Safety incident rate

E5. Labor productivity (output per labor hour)

F Sustainability, Fl. GHG emissions per unit
environment, and | F2. Waste diversion rate (share of recycled waste)
compliance F3. Water footprint per unit

F4._ Share of recycled content in materials
F5_ Return rate (for reusable systems) and loss rate (non-return of
packaging)

Source: compiled by the author

Based on Table 1, the content validity of the proposed set of KPIs is supported by industry studies,
as a pool of 32 KPIs has been identified for packaging companies, grouped into six domains (finance,
production, customer satisfaction, quality, employee satisfaction, and environmental protection), with KPI
weights determined using the Analytic Hierarchy Process, enabling a transition from a simple list
of indicators to a tool for site ranking and decision support [3].

To aggregate heterogeneous indicators, it is necessary to normalize them to a unified scale of 0—1.
Three normalization modes are defined.

Mode 1 (stimulant): an increase in the value of the indicator reflects an improvement in performance
(e.g., OEE, OTIF). Normalization is carried out according to formula (1):

K = (X = Xmin) / (Xmax = Xmin)-

Mode 2 (destimulant): a decrease in the value of the indicator reflects an improvement
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in performance (e.g., scrap rate, downtime). Normalization is performed according to the formula:
K = (Xmax = X) / (Xmax = Xmin)-

Mode 3 (target indicator): the optimal value is located near a predefined benchmark (e.g., inventory
levels or acceptable defect rates). Normalization is defined by the formula:

k=1-|X-Xtargetl / A,
with k set to 0 if [X — xarget| €XCeeds A.

The parameters Xmin, Xmax, Xtarget @nd A are determined based on historical data (e.g., distribution
quantiles), industry benchmarks, or the company’s technical standards.

At the same time, a key consideration is the aggregation of indicators into a composite performance
indicator with the assignment of weighting coefficients. Let B; denote the aggregated score of the i-th block
(i = A..F), wj— the weight of the corresponding block, subject to the condition that the sum of the weights
satisfies:

2wi=1.
The composite performance indicator of the enterprise is calculated using the following formula:
IKPl = wA * BA + wB * BB + wC * BC + wD * BD + wE * BE + wF * BF.

Block scores BA, BB, and so on are calculated as the weighted sum of normalized KPIs within the
corresponding block (e.g., for Block A, the weighted sum of A1—A5).

To ensure practical applicability, a three-level weighting system is provided:

— strategic weights of the blocks are determined at the level of the board of directors or top
management;

— weights of KPIs within each block are established by the heads of functional areas;

— automatic adjustment of weights is possible, taking into account data reliability and completeness
in cases where some KPIs exhibit a low level of measurability.

An example of weight distribution for an enterprise focused on margin performance and supply
stability is as follows: wA = 0,25; wB = 0,25; wC = 0,15; wD = 0,15; wkE = 0,10; wF = 0,10. Under a strategic
orientation toward the development of green packaging, the weight of Block F may be increased; such
an adjustment should be accompanied by the introduction of circularity and packaging return indicators
to ensure the substantive validity of the environmental component.

The interpretation of the composite index results is structured along two dimensions. The first
is monitoring, which implies that daily and shift-level indicators (B1—B5, C1—C5, D1, D3) are displayed
on MES and/or ERP dashboards; when predefined threshold values are exceeded, an analysis of the
causes of deviations is initiated. The second is improvement management, involving weekly and monthly
reporting by blocks and the composite indicator IKPI, which are used for project selection, resource
reallocation, and the evaluation of the effectiveness of implemented changes.

Practical improvement tools are selected based on the profile of deviations. For example, when
a simultaneous decrease in OEE and an increase in downtime are observed, structured loss analysis
methods and the DMAIC cycle are applied; studies show that the predominant cause of downtime
is material-related factors (84%), with personnel-related factors accounting for a smaller share (15%),
which allows corrective actions to be focused on material supply and work organization [8]. When
deviations related to changeovers and equipment reliability are identified, the application of SMED and
TPM in combination with digital monitoring tools proves effective; in a process improvement model for
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carton box production, the integration of SMED, TPM, automation, and IoT is proposed to increase OEE,
with a gap identified between the current OEE level of 64,27% and the industry benchmark of 72,50%,
thereby establishing a quantitatively defined target for the improvement program [5]. In situations requiring
rapid impact on the production line, Kaizen and VSM are applied; in a case study of a cardboard
manufacturing plant, the use of DMAIC in combination with Kaizen and value stream mapping resulted
in a 29% increase in OEE for the finished goods line and a 9% increase for corrugated board production,
confirming the effectiveness of KPIs as a tool for measuring improvement outcomes [4]. For enterprises
where time losses in routing and waiting predominate, a set of lean tools based on VSM, Kanban, and
SMED is effective; for example, in a case study of a labeling and packaging company, a 7,1% reduction
in lead time, a 55% decrease in internal nonconformities, and an 83% reduction in customer complaints
were achieved, alongside an increase in labor productivity (units per labor hour) and improved actual
equipment utilization [6].

In addition, the methodology is based on the principle of single data entry, whereby each primary
event (downtime, output volume, batch, defect, claim) is recorded in the source system and subsequently
reused in multiple KPI calculations. To support this, a unified reference framework of objects (line, machine,
product, order, shift) and events (start, stop, changeover, defect, adjustment) is established. At the data
level, quality requirements are defined, including completeness (measured as the share of completed
records), accuracy (ensured through range and logic validators), timeliness (measured as the share
of records entered within the prescribed time interval), and consistency (expressed as the alignment
of downtime cause codes between production units and maintenance services). KPIs calculated using data
of insufficient quality are flagged according to their level of reliability and are excluded from incentive
systems until data inconsistencies are resolved.

When evaluating KPI results and changes, it is advisable to rely on three key questions (Figure 2):

(1) what exactly (2) where 1t (3) why it
deteriorated? occurred? occurred?

Figure 2. Questions for evaluating KPI changes, compiled by the author

The procedure for calculating the composite assessment includes a sequence of steps (Figure 3).
To ensure the effectiveness of the developed KPI system, a clear allocation of roles is required. At the
strategic level, objectives, block weights, and target values are approved. At the functional level, block
owners are assigned (finance, production, quality, sales and logistics, personnel, etc.), who are responsible
for the accuracy of the methodology and improvement initiatives. At the operational level, data owners are
designated (shift supervisors, technicians, quality inspectors), who ensure the timely recording of events.
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Algorithm for KP1 Caleulation and Azgregation

' Srep 1. Primary data colfection and KPf calcnlation
Cellection of primary eperaiional deta for the selecied peviod {shifi, day, week, month). Each KP[ is
! calcnlated according ro ifs defined specification {passport ™),

! KPI; = f(X1,Xa2,...,X)

T

Step 2. Daita cleansing amid validation
| Vafidarion rules ave appiied before ageregation

Completeness = Numbser of Recorded Entries 7 Tital Required Entries
Timeliness = On-Time Entries ¢ Toaal Entrics
; Accuracy is checked through logical and range validators,

| rj € [0,1] KPI; = NA

<

Sitep 3. Normalization fo @ - 1 scafe
| For each F.'PIJ. normalized valie .#j ix calculated

Stimulator (higher is beiter): Destimulator (lower is better): Tareei-based indicator:

i X; — I

! - ) . § target

i kj _E3 = Tmin_ A.j _ _Toar — & kj=1 A
Tmaz — Tmin Tmar = Lmin

£ — Tparget| > B = kj =10

<

Step 4. Aggregation within blocks (A..F)
V| Each bock Bi comtaing m KPP, Block score ix calowdated as weighted sunr with reliabiliov adiustmeni:

i E"I w.r.k

: B — =1 "1 ¥ 1)

! i M .

5 D i1 Wij T

V] e

Y warigplnr enf I § wivkviv ok i vy — refiahiline cogfficient; &y — mormafized KV valie;

</

Srep 5. Invegral KPI calculation
Let block weights be wa, wilF] wirh:

.
E Ew. 1
i=A

ITKPI = wyBy+ wpBp + we By + wpBp + weBy + wpBp

W

: IKPIe[0,1

z

: Srep 6, Pecformance passport for the period (visaal profile)
which presents BABE IKPI and three separate negative comtribufions (KEPH with the grearest deviation
Sroan the targer),

Figure 3. Methodology and procedure for calculating the author’s composite index IKPI, developed
by the author

It is important to note that the proposed methodology is intended for companies that
a) have a repeatable set of processes;

b) possess at least a minimal digital infrastructure for data recording;

c) are able to assign responsible owners for performance indicators.

For small-scale production with manual operations, the priority lies in simplifying the set of KPIs and
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extending the measurement interval (weekly or monthly). For large holdings and complex organizational
structures, the methodology can be expanded through benchmarking across sites, the standardization
of reference frameworks, and the establishment of a KPI center of excellence.

Thus, the KPI system performs both a control function and a change engineering function,
as it enables the quantitative linkage of decisions and changes (rescheduling, changeovers, training,
maintenance, automation) with outcomes, thereby reducing uncertainty in decision-making.
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BITNAHUE UMM HA BOCINPUATUE USOBPAKEHUSA U
CAMOYYBCTBUE 3PUTEJNEN MNPU BblIBOPE LED-9KPAHA

MywkapeHko PomaH

MarucTp,

MOCKOBCKUI rocy0apCTBEHHbIA TEXHUYECKUIA YHMBEepcuTeT umeHn H.O. BaymaHna,
Poccus, ropon Mocksa

B petctBe MHOrMM rosopunu: «He cMOTpuM TENnesm3op [ONro — rnasa ucnopTuwb». B anoxy
KWHECKOMHbIX TEeNeBN30pPOB MepuaHne Obino CBA3AHO Mpex.Ae BCero C 4actoToi pas3seépTku. CeromHs
B 06pasoBaTenbHbIX yYpeXAeHMsX, TeaTpax, Ha CMOPTMBHbIX apeHax U B 06WeCTBEHHbIX NPOCTPaHCTBax
BCE valle Mcnonb3yloTcs coBpeMeHHble LED-akpaHbl direct-view — MoaynbHble BUOEOCTEHbI, KAOUHETHI
Ons 3an0B U cueH, peweHus ons public space. Vx nsobpaxeHne doopMupyeTcst 3a CYET ynpaBnsiemoro
na3nyyeHms Ttoicay n munnnoHos RGB-csetoanonos. U knoueBoil BONPOC ANS MNPOEKTMPOBLLMKA WK
3aKkasumka 3By4MT yXe MHaye: Kak napameTtpbl yrnpaBneHUs SpKOCTbIO, BKOYAS WNPOTHO-UMMYNbCHYIO
mogynauuio (LLAM), BamsaioT Ha BU3yanbHOE BOCAPMATME U KOMCOPT Npy ANMTENbHOM NpocMoTpe?

Kak coopmupyetcsa sipkoctb B LED-BuaeocrteHe

B tvnoeon apxutektype LED-skpaHa perynuposaHune SIpKOCTY U rpajaLlmnin ceporo ocylecTBnsieTcs
UMNYNbCHbIMKM MeTOL4AMN yripaBneHns. Ha yposHe apaisepoB cBeToanmoaos ncnonbayetcs WNM: kaxgbii
NMUKCENb HE N3MEHSIET SPKOCTb «MNaBHO», a BK/KOYAETCA U BbIKNIOYAETCS C BbICOKOW yacToTon. CpenHas
APKOCTb oOnpenensetcs Qoneli BPEMEHW, B TeuyeHwe KOTOpOro JAMofd HaxoouTcs BO  BKIHOYEHHOM
COCTOSiHMM. Takoi nomxod nogpobHO OnNUCbIBaeTCS B LOKYMEHTaUWM MNPOU3BOAUTENEN OpaiBepHbIX
mukpocxem gans LED-BupeonpuvMeHeHuid, roe ykasblBalOTCS pas3psmHOCTb (BUTHOCTbL) ynpaBneHus
1 napameTpbl BHyTpeHHero PWM.

BaxHO noHumartb, 4to «yactota WWM» B LED-akpaHe — He ogHO 4ucno. B cucteme 0OHOBPEMEHHO
CYWECTBYIOT HECKO/IbKO BPEMEHHbIX MapaMeTPOB:

— YyacToTa BXOAHOro sngeocurHana (Hanpumep, 50 nnm 60 kagpos B CEKyHIY);

— wuyacTtoTa o6HOBMeHus akpaHa (refresh rate), To ecTb CKONMbKO pa3 B CeKyHOy anmnapatHo
06HOBNSIETCA COCTOSIHME NUKCENeit;

— cxema MynbTuUNnekcuposaHus (scan ratio), onpepensiowas, Kak ynpaensfioTCs CTPOKM WU
rpynnbl NMKCENER BHYTPU MOLYNS;

— napameTpbl BHYTPEHHE BPEMEHHOW CeTKu Ans rpagaumin ceporo (grayscale clock) n 6utHOCTb
o0b6paboTku.

NMeHHO kOMOMHaUMS 3TWX nNapameTpoB HOPMUPYET MTOrOBYID BPEMEHHYIK CTPYKTYpYy CBEYEHWS
nukcens. [loaToMy npyv NOArOTOBKE TEXHUYECKOro 3adaHus 3anpoc «ykaxwute uvactoty WHUM»
HepjocTtatoyeH. Heobxomumo yTouHsaTb refresh rate, scan ratio, paspsoHOCTb rpafjaumii  ceporo
1 NOBEAEHNE CUCTEMbI MPU CHUXEHUU SPKOCTU.

MepuaHue, NONOCHI Ha KaMepe U 3pUTesbHbI KoMcpopT

PacnpocTpaHéHHbI NOAb30BaTeNbCKUA TEeCT — HaBeCTM Kamepy cmaptgoHa Ha LED-akpaH
n yBuaetb Oerywme nosnocbl. AT apTedakTbl CBA3aHbl C WHTEpgEepeHUmnelrn Mexnhy BpeMeHHOoW
CTPYKTYpoOi cBeuyeHus akpaHa (refresh, scan, PWM-uuknbl) n 0COBEHHOCTAMM CHATbIBAHMS MaTpuubl
kamepbl (rolling shutter unn global shutter). MpodeccuoHanbHble cuctembl 0bpaboTkn curHana onst LED-
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BMOEOCTEH HaNPsAMYIO CBA3bIBAIOT Hanuuue «scan lines» ¢ konnyectsoM PWM-umknoB, yknanbiBaowmnxcs
B 9KCMO3ULMIO KaMepbl, U npeanaratT crneunanbHble peXuMbl ONTUMN3aLMK NOL CHEMKY.

OpHako 0TCyTCTBME MOJMOC Ha Kamepe He 03HavaeT NoIHOrO OTCYTCTBUS BPEMEHHON MOy nauUMn 4ns
yenoseyeckoro rnasa. M HaobopoT, HanMune MONMOC yale BCEro CUrHANM3UPYeT O Bblpa>XeHHO
BPEMEHHO CTPYKTYpe CBeYeHusi, 4To TpebyeT 6onee BHUMATENbHOW OLEHKM NnapaMeTpoB yrnpasneHus
APKOCTbIO.

HayuyHble uccnenosaHus BM3yanbHOro amMckomdpopta Hambonee oAHO3HAYHbI B OTHOWEHMM HUSKUX
4acTOT MepuaHus — nopsiika AecsTKoB repu. B aTom ananasoHe mepuaHne MOXeT ObiTb BUOMMbBIM UK
«M0YTN BUAMMbBIM» W BbI3blBATb BbIPAXEHHbIA OUCKOMMOPT, OCOBEHHO npu 6ONbWKMX CBETSWMXCS
nnowansax B none 3peHus. Ona LED-akpaHoB aT0 03HayaeT, UTO HeXenaTeflbHbl peXumbl, co3patolme
HMW3KOYaCTOTHYIO MOOYNAUMIO 3HAYNTENbHOW 4YacTW 3KpaHa, Hanpumep npu onpenenéHHbiX cueHapusax
KOHTEHTa NN HEKOPPEKTHOW HaCcTPOKe OMMMUHra.

B oOTHOWweHWW BbICOKOYACTOTHOW Moaynauun (TUNUYHOW Aans  coBpeMeHHbix LED-naHenei)
IokasaTenbHasa 6asa 6onee cnoxHas. B meamumHcknx o63opax UMEPOBOro 3pUTENbHOIO HanpPsXeHus
NnooYépkMBaeTCs, YTO CUMMTOMbl — CyXOCTb [Na3, OlWylleHne «necka», ronoeHas 6onb, 6bicTpas
YTOMNSIEMOCTb — HOCAT MHOroakTopHbii xapaktep. OHM 3aBMCAT OT paccTOosHMSA OO0 3KpaHa,
OCBELWEHHOCTN, KOHTPACTa, 4acTOThl MOPraHns, OAUTENbHOCTW HenpepbiBHOW paboThl, MHAMBUAYaNbHOW
YyBCTBUTENbHOCTW Nonb3oBatens. [o3TOMy KOppeKTHas WUHXeHepHas no3vuus 3ByYuT Tak: BPeMeHHas
MOy naumsa — oAMH U3 PakTopOB 3pUTENbHOro ANCKOMEOpPTa, HO HE €ANHCTBEHHbIN.

SlpKkocTb, paboune peXumbl U Ka4eCcTBO NMONTYTOHOB

B cneundhmkaumsax LED-BuoeocteH 4acTo ykasblBaoTCs 3HavyeHns nukoson sapkoctn 800—1000 HuT
ons indoor-cepuii 1 3HAYUTENLHO Bbie NS cneunanbHbix npuMeHeHnin. OQHaKo HOMUHAaNbHASA SAPKOCTb
N peanbHas paboyasi APKOCTb — pasHble BeNMYMHbI. B 60NbWNHCTBE KNAcCoB, MEPEroBOPHbIX U aKTOBbIX
3a/10B 3KpaH 3KCnnyaTupyeTcs CyWeCcTBEHHO HUXe MakCcMMmyma, nof KOHKPeTHble YCNOBUS OCBELLEHUS.

NMeHHO B 3TOM paboyem nmanaszoHe HeObHXOOMMO OLEeHMBATb KayecTBO m3obpaxeHus. Y LED-
naHenn cywecTByeT KOMMPOMMCC MeXIy 4acToToi obHoBneHus, paspsaHocTeto PWM/rpamaunii ceporo
N MakcMManbHoOW sipKocTbio. MpropuTeT 6onee BbICOKON YacTOTbl OBOHOBNEHNS MOXET COMPOBOXAATbCS
CHUXEHMEM 3P PEKTMBHON BUTHOCTM ynpaeneHus. B nHayctpnanbHbix Mmatepunanax no LED-npoueccuHry
NPSMO yKasbiBaeTCs, 4TO POCT MaKCMManbHOW SAPKOCTM MU U3MEHEHME pexXunma paboTbl MOXET BIMATb
Ha TOYHOCTb O0TOBPaXEHMUS HU3KNX YPOBHEW SPKOCTM.

Ecnu npu cHuXeHuWM SpKoCTU yxyawaeTcs TOYHOCTb paboTbl B 30He «low grayscale», 3To
NPoSsIBNSIETCA Kak CTyrneHyaTble rpaaveHThl, NocTepuaaums, HectabunbHOCTb LBeTa B TeHsX. Ppasa «256
YPOBHel Ha kaHan» KoppekTHa Ans 8-6MTHOro curHana, ogHako npodgeccrnoHanbHole LED-cuctembl Yacto
neknapupytoT 14—16-6uTtHyto 06paboTky rpagaumnini ceporo. loaToMy noTeps NONyTOHOB CBSA3aHa
He TONbKO C BXOOHOW OWTHOCTbIO CWUrHana, a C peanbHOW apPXUTEKTYPO YynpaBneHusi nukcenem
1 BblOpaHHbIM PeXMMOM paboTbl.

AnntenbHbIN NPOCMOTP: KOMIMJIEKCHbIN NOAX0A,

B obpasoBaTenbHbiXx U OUCHbIX cueHapusix LED-akpaH MoxeT pabotatb 6—8 uyacoB B [O€Hb.
Xanobbl nonb3oBatenein B TakWX YCNOBMAX He BCerga MOXHO O0BSACHUTb OOHWM MapameTpoM.
WccnenosaHug digital eye strain nogyépkmealoT BAUSAHUE ONUTENbHON POKYCUPOBKW, CHUXEHNUS YacTOThl
MOpraHusi, CyxocTu Bo3ayxa, 611MKoB, HE3ProOHOMUYHOM NOCanKUN, KOHTPACTHBIX Neperpy3ok.

MoaToMy B TEXHWYECKOM 3adaHWM BaXXHO NpedycMaTpuBaTb He TOnbko TpebosaHus K WM wnu
yactoTe 0OHOBNEHUS, HO U:

— COOTBETCTBUNE APKOCTH peaan0|7| OCBELWEHHOCTN NOMELLEHUNS;
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— OTCyTCTBME BNIMKOB M NapasvTHOW 3aCBETKU;

— cTabvnbHOCTb LBeTONEpeaayn 1 NonyToHOB Ha paboyen SpKoCTu;

— OTCYTCTBUE BblpakEeHHbIX BDEMEHHbBIX apTe(aKTOB B CTATMYHbIX 1 OAMHAMUYECKUX CLIEHAX.
MpakTnyecknin yek-nucT ans Boibopa LED-akpaHa

lMepen 3aKkynkoi pekoMeHayeTCcs 3anpoCcuTb y NocTaslumka:

— refresh rate n scan ratio ons KOHKpeTHOWM KOHUrypaumu;

— paspsigHocTb 0bpaboTku (processing depth, grayscale levels);

— onuncaHne NoBeLeHNs NPy AUMMUHIE U Hannyne KOMMNeHcaumm HU3KMX rpagaLlmnin ceporo;
— pekoMeHayeMblli paboynii amanasoH SPKOCTM ANs yCnoBuii o6 bekTa.

Mpw npuémke Ha o6 bekTe LenecoobpasHo:

1. TecTnpoBatb 3KpaH Ha TON SPKOCTU, HA KOTOPOW OH ByaeT peanbHO aKCNayaTMpoBaThCS.
2. [MpoBepATb rpafneHTbl U TEMHbIE CLEHbI A1 OLEHKN KavyecTBa NonyTOHOB.

3. OueHnBaTb CTATUYECKMIA U AMHAMUYECKUIA KOHTEHT C NO3ULMK 3pPUTENBHOrO KOMdpopTa.

4. MNpn HEOb6XO0OMMOCTM NPOBOANTL MMNOTHYIO 3KCMyaTauno C y4acTUEM pearnbHbIX Nofb3oBaTenei
B TedyeHue 1-2 Hepenb.

Ecnn cpasHuBatotca LED-BnpeocteHbl u kpynHodpopmatHblie LCD-naHenn ¢ LED-noaceeTkon,
KOPPEKTHO COMOCTABNSATb HE «TEXHOMOMMIO B LIE/IOM», @ KOHKPETHbIE napameTpbl BPEMEHHOA MOAY NALMK
1 noBefeHne npu cHuXeHun spkoctn. LCD-peweHus Takxe MoryT ucnonb3osate PWM nnn rubpuaHsie
CXeMbl perynvpoBKM NOACBETKM, a ANA OWUCMNEEB CyWeCTBYOT CTaHOApTU3MPOBaHHble MeToAbl OLEHKM
BM3YyanbHOro KayecTsa 1 MepLaHus.

3aknioyeHue

WM B LED-akpaHax — 310 He «BpeaHasi 0COBEHHOCTb», a MHXEHEPHbIA MHCTPYMEHT ynpaBneHus
SAPKOCTbIO 1 rpagaunsamm ceporo. Bonpoc 3akniwuyaeTtcs He B camMOM oakTe MPUMEHEeHUs UMMYNbCHOW
Mooynsiumu, a B eé yactote, rnybuHe, peannsaumm n coueTaHum ¢ gpyrummn napamMeTpamm CUCTEMBI.

Lns wkon, By30B, 0PMCOB 1 06LWECTBEHHbBIX MPOCTPAHCTB KOPPEKTHbIN Boibop LED-akpaHa ponxeH
OCHOBbIBATbCS Ha W3MEPUMbIX XapakKTepucTUKax: 4YactoTe OOHOBNEeHUs, pas3psmHocTn 06paboTku,
noBeeHWM MpU IOMMMUHIE W KadecTBe un3obpaxeHns Ha paboyeit sipkoctu. [lpyu 3TOM oueHKa
3pUTENbHOrO KOM{popTa H[ONXHA Y4yuTbiBATb MHOrOMAaKTOPHYO Npupody UMdOpPOBOro 3pUTENbHOro
HaNpPsXeHus.

TONbKO KOMMMEKCHbIA UHXEHEPHbIA nNoaxod — OT aHanu3a napaMmeTpoB OpavBepoB OO MUIOTHOWN
aKcnnyataumm — no3sonsieT obecrneynTb He NPOCTO SIPKoe N 3P PEKTHOE, a AeNCTBMTENbHO KOMKOPTHOE
ONs AMTENbHOMO NpocMoTpa n3obpaxeHue.
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AHHOTaUMA

HaneXHOCTb KOTENbHbIX YCTAHOBOK TEMIOBbLIX 3NEKTPOCTaHUMIA, UX 9Konormyeckas 6e3onacHocTb,
30 PEKTUBHOCTb TOMMBOMCNONb30BAHNS U CTOMMOCTb BblpaboTaHHOW B HMX TENNOTbl CYLWECTBEHHO
3aBUCSAT OT BOIOHO-XMMUYECKOTO peXuma KOTNOB U MPUMEHSEMbIX METOA0B BOLOMOLrOTOBKM.
Ha anekTpocTaHumsix BCTpevYaeTcs NpUMEHEHWe TruapasvHHOW 006paboTkum nuTaTeNbHOW BOObI.
B HacToswen ctatbe npeanpuHsaTa MNonbiTka NpoaHanuanpoBaTb HEOOX0AMMOCTb M LEeNnecoobpasHoCcTb
ncnonb3oBaHus rugpasvHa Ha TOL, obopynmoBaHHbIx GapabaHHbiMM KOTnamum Ha paboyee naBneHue

1o 140 krc/cm2,
Annotation

The reliability of boiler installations of thermal power plants, their environmental safety, the efficiency
of fuel use and the cost of the heat generated in them depend significantly on the water-chemical regime
of boilers and the applied methods of water treatment. In power plants, the use of hydrazine treatment
of feed water is common. This article attempts to analyze the necessity and expediency of using hydrazine

at thermal power plants equipped with drum boilers with an operating pressure of up to 140 kgf/cm?.
KnioueBble cnosa: rnapasvHHas obpaboTka, BOLOMNOAr0TOBKA, BOAHO-XMMUYECKMIA PEXUM.
Keywords: hydrazine treatment, water treatment, water chemistry mode.

BnepBble rnapasnH ctan npuMeHATbCS AN XMMUYECKOro 06eCKMCNOPOXMBaHNS NMTATENbHOW BOAbI
koTnoB B 40-x rogax B N'epmaHum [1]. B 50 — 60-e roapl B CBA3U C pacnpocTpaHeHWEM B OTEYECTBEHHON

BHepreTuKe NapoBbiX KOTNOB BbICOKOro (90 Krc/cM2), cBepxBbicokoro (140 Kre/cM2) n CBepXKPUTNYECKOTO

(240 KFC/CM2) JaBneHns 1 TPyOHOCTbIo obecneyeHns BbICOKOro kayecTsa Aeaspaummn nutaTenbHOn Boabl
NS 9TMX KOTNOB (CaMble pacnpoCcTpaHeHHble TUMbl Aeaspatopos obecneyvsanv B Te rofdbl yCTONYMBOE
ocTaToYyHOE cofepXaHue Kucnopoga Ha ypoBHe 50 MKr/n [2]) Ha TennoBbiX 3NEKTPOCTAHUMAX cTana
WAPOKO NpuMeHATbCS obpaboTka nMTaTeNnbHOW BOObI FMAOPa3vHOM. HasHayeHnem rugpasvHa 6bino
«IMKBNOMPOBATb MNPOCKOKW KUCNOpoAa B TEPMUYECKM [easpupoBaHHYKd nuTatenbHylo Boay» [3].
MepBoHayanbHbIi OTEYECTBEHHBIA OMbIT MPUMEHEHNS KOPPEKUMOHHOW 06paboTkum nMTaTenbHOW BOAbI
rmgpasvHom o06o06weH B [4, 5]. [HanbHeAwwit onbiT UCNONb30BAHMA ruapasvHa KPUTUYECKU
npoaHanuaupoBaH cotpyaHukammn BTU [6, 7], cneumanuctamm akcrnnyaTaumoHHbIX CnyX6 3Heprocuctem
[8], 3apybexHbIMU uccnegoeatensmm [9].

MopasnH sBNsSeTCs peareHToOM C BOCCTAHaBAMBAIOWMWMMMK CBONCTBaMW, MPOSBASIOWMMUCA NpU
BbicOKMX Temnepatypax (6onee 100°C) m npu pH = 9:11. Tlpu noHuxeHwn pH rugpasuH
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He npenynpexaaeT KOppo3umio, @ HECKObKO yCUInBaeT ee BCneacTBne obpa3oBaHns nepekmcu Booopoaa
[6, 7, 9]. MakcuManbHbI MHrMBMPYOWKIA g hekT rmapasvHa HabnpaeTcsa npu TemnepaTtype 0KOmo
150°C [10], T.e. 0o TpakTa NnUTaTenbHON BOObl BbICOKOrO AaBEHUS U 3SKOHOMan3epoB KOTNOB, B Npeenax
HaxoXnOeHna KkoHOeHcara W nuTaTenbHOM BOObl B CUCTEMax pereHepauuMm HWU3KOro. [as/ieHus
0T KOHAeHcaTopoB TypbMH [0 NeaspaTopoB NUTATeNbHOW BOAbI.

MmapasvH TokcuyeH. MNapbl rmapasvHa BpeoHo OEWCTBYIOT Ha CNU3NCTbie 060M104YKM 1 ObiXaTenbHbIE
nytun. PacTtBopbl ruapasvHa BbI3bIBAIOT OXOMM KOXHOW TkaHu wu gepmatosbl [11]. OTMeyeHsbl
KaHueporeHHoCTb 1 Bo3dencTene rmgpasvHa Ha OHK [12].

Takxe CTOMT OTMETUTb, 4YTO Hambonee NOABEPXEHHbIM KOPPO3UW SBNSETCA TPAKT OCHOBHOIO
KoHOeHcaTa TypbuHbl OT KOHAeHcaTopa [0 fAeaspatopa nuTaTenbHoW BoAbl (MpeXae Bcero, 3a cyet
MPVCOCOB BO34yxa B BaKyyMHY0 cUCTEMY TypOOyCTaHOBKM 1 MonagaHus B TpakT Kucnopona ¢ 4o6aBoYHow
nutatenbHOW BOAON). B 3TOM TpakTe npoucxoout HarpeB koHpeHcata ¢ 30 — 40 po 140 —
150°C. Kaszanocb 6bl, ruppasuH [LONXEH 3awuwartb, MNpexXxAae BCero, y4yacToK TpakTa OCHOBHOMO
KOHOeHcaTa ¢ Temnepatypamm koHoeHcata 100 — 150°C, tem 6onee, 4TO U MakCUMyM UHrMbupyowe
cnocobHocTM ruapasvHa npuxoamtcss Ha 150°C. OpHako Ha 6GONbWMHCTBE SNEKTPOCTaHUWMA TpakT
OCHOBHOrO KOHAeHcaTa TypbuH ocTaeTcsa 6e3 3awuTbl, Tak kak BBOL ruapasvHa OCYyLeCTBNAseTcs
BO BcacbiBawwWwumii TpybonpoBoa nuTaTenbHblX Hacocos [3, 6 — 8, 11].

BO3MOXHOCTb CHUXEHUSA codepXaHns pacTBOPEHHOr0 KUCNOpoa B MMTaTENbHON BOAE C NOMOLLbIO
rmgpasvHa orpaHuyeHa npegenom 10 mkr/n [7, 8]. MHOrouacneHHble TEnNOXUMUYECKME WCMbITAHNS
aHeprobnokoB Ha Tpowuukoi, KoHakoBckoi, Jintosckor, Kawupckoin MTPOC n opyrux anekTpocTaHumsix
nokasanu, 4TO CHU3UTb KOHUEHTpaLUMWio Kucnopoda B nutatenbHow Bomde Huxe 10 MKr/n HEBO3MOXHO
Jaxe npv ysenuyeHmmn nsboitka rugpasvHa oo 500 mkr/n [7].

HabnioneHns 3apybexHbix nccnenoBatenei Takxe CBUAETENbCTBYIOT O TOM, YTO NPU HanaXXeHHoW
paboTe TepMuyeckmx Oeaspartopos, obecrneumBalOWMX COAEPXaHWEe KUCNopoda B nuTatenbHOW BOOe
3a HMMK He Bblwe 10 MKr/n, BOCCTaHaBnAMBalOWee AENCTBME ruapasmMHa Ha KUCIopPOL NpakTUYecku
otcyTcTByerT [9].

B [6] oTMeuyeHo, 4TO 3MPEKTMBHOCTb ruapasvHHoON o06paboTky cnemyetT OLEHMBaATb
no wuHaMKaTopam KOppo3uu, yCTaHaBIMBAEMbIM B TpakTe nuTaTtenbHON BOAbl (CKOPOCTb KOpPPO3uu

He OonxHa npesbiwatb 0,001 r/(M2-q'1) N 4TO HEOBXOAMMOCTb B rnapasvHHoi 06paboTke BO3HMKAET Mpu
CcoLepXaHuM Kucnopoaa B aeaspupoBaHHoi Boge 6onee 0,03 mr/kr [6]. Beoa ruopasvHa B NMTaTENbHYIO
BOLY KOTNOB TEMNOBbIX 3NEKTPOCTAHUUA B HacTosluee BpeMs pernameHTtupyetcsa [13]: n. 4.8.10:
«Ha koTnax masnewvem po 70 krc/cm2 (7 MIMa) npu HeobxommmocTu Gonee rny6oKOro ymaneHus
Kmcnopoga w3 nutatenbHOW BOObI B [OOMONMHEHWE K TEPMMYECKOW Jeaspaum MOXHO MpPOBOAUTb

06paboTKy NUTATENbHON BOAbI CyNbGUTOM HATPUS UAM ruapasuHoM. Ha koTnax gasneHuneM 70 krc/cm2
(7 MIMa) n Bblwe obpaboTka KOHAEHcATa WAM MUTATENbHOW BOAbI OOMXHA MPOU3BOAMTLCS TONbKO
rmopasvHoOM, KpOME KOTJIOB C KMCNOPOAHBIMM BOAHO-XMMUYECKUMIY PEXMMaMN 1 KOTNOB C OTNYCKOM napa
Ha NpPeanpusaTUS MUWEeBOR, MUKPOOMONOrMYeckon, oapMaLeBTUYeCKOW W OPYroi MPOMbIWIEHHOCTH
B C/lyyae 3anpeTa caHUTapHbIX OPraHoB Ha Hanuyne rngpasvHa B nape».

M. 4.8.21: «KayecTBO nuTaTeNbHOW BOOblI KOTMOB C €CTECTBEHHOW UMPKYNnsumein OONXHO
yIOBNETBOPATb CNedylolWwyM HOpMaM: ...CooepXaHune rugpasuHa (npu obpaboTke BOAblI TMAPA3MHOM)
DonxHo coctaensatb o1 20 mo 60 MKI'/JJ,MS; B Mepuog nycka v oCTaHOBr KOTNa OonyckaeTcsa coaoepXaHue
rngpasvHa o 3000 mkr/om3. AHanua cofjepxaHuns umtumpyembix nyHkToB [1TO nossonser cpenatb
cnepytowme BblBoabl: 0bpaboTka NuTaTeNbHON BOAbl KOTNOB C €CTECTBEHHON LMPKYNsSuMei rmapasmHoM
He siBnsieTcs obsizatenbHoi. Ee MOXHO MpuMeHATb npu HeobxoammocTu Gonee rnybokoro ynaneHus
Kucnopoga M3 nuTatenbHON BOAbl B OOMNOMHEHWE K Tepmuuyeckoin peaspaumn. OyeBMOHO, 4TO Mpu
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HaJeXHoN paboTe [easpaTopoB NUTATENbHOW BOAbI C OCTATOYHBLIM coaepxanuem 10 mkr/am3 (10 mkr/n)
Takasd Heobx0AMMOCTb OTCYTCTBYyeT, MOCKO/bKY rMOopasvuH He MOXeT B 3TOM C/yYae YMEeHbWWUTb
KOHLEHTPaLMIO KUC/opoaa B NnTaTesibHON BoAE.

Bropoii ab3au n. 4.8.10 MNTS, B KOTOPOM rOBOPUTCS, YTO «HA KOTNax aaeneHnem 70 krc/cm2 (7 MIMa)
1 Bblwe obpaboTka KoHAeHcaTa WAn NUTaTenbHOW BOAbl JONXHA NPOM3BOANTLCS TONbKO FMAPA3NHOM»,
He onpoBepraeTt CPopMynMPOBAHHOIO paHee YTBEepPXAEeHUS, NOCKONbKY CNoBa «A0/XHa NPOM3BOANTLCS
TONbKO rMApasMHOM» KacalTCa NUlb 3anpeTa NPUMEHEHUs Cynbuta HaTpus Ha KOTnax BbICOKOro
nasneHus. MHave roBops, npu HEoOX0OMMOCTM [LOMOSHEHWUS TEPMUYECKON neaspaumy XMMUYECKUM
006eCKMCNOPOXMBAHNEM, HAMPUMEpP, NMPX OCTATOYHOM COIEpPXaHuu Kucnopoda nocne geaspartopa 20 —
30 MKr/n, BONXeH NPUMEHATLCS TONbKO rMapasunH, a CynbUT HATPUS HENPUMEHNM.

MpuBeneHHbI aHanna n. 4.8.10 MT3 cBnoeTenbCcTBYeT 0 TOM, 4YTo MNTO He 0653biBaeT, a TONbKO
paspewaeTt MPUMEHSTb ruagpasnH npu HeobXx0OUMOCTW HOOMOJIHEHWUS TEePMUYECKOl Oeaspaunu
nuTaTenbHO BOAbl XMMUYECKMM obeckmcnopoxuneaHmeM. B 1o xe BpeMs Ha mHorux TOLl uctopuuyeckm
CNoXnnacb MHOFONETHSAS NMpakTuUKa NPUMEHEHUs rnapasvHa ans obpaboTku nNMTaTenbHON BOObl KOTNOB
C eCTeCTBEHHON umpkynsumein (6e3 kakoro-nmbo aHanusa nNoTpebHoCcTM B Takoil obpaboTke). Y yacTtm
nepcoHana CcoopMUPOBaNOCb MHEHWe, 4YTo ruapasvHHas obpaboTka saBnsieTcs ob6sa3aTenbHOW npu
akcnayataumm nobblx KOTNOB BbICOKOro naBneHusi. Hapsigy € 3TMM Ha MHOMMX 3neKTpOCTaHUMSAX

C koTnamm Ha pabouee paeneHve 140 Kkre/cm2 rmgpasvHHas o6paboTka nuMTaTenbHOW BOObI
He npuMeHsieTcst 6e3 kakoro-nmbo ywepba ans Haae X HOCTU 3TUX CTaHLUMWIA.

I'IpOBeueHHoe aBTOpaMnm CTaTbu obcnenoBaHne nokasbiBaeT, 4YTO B HacToduee Bpemsa npu
Jeaspaumn nuTtaTtesibHOW BOAbl B [OeaspaTopax MOBbIWEHHOro M[aBfeHWs OCTaTOYHOEe cohepXaHue
Kucnopona B [easpupoBaHHOW nutaTtenbHOW BOAEe B npegenax 10 MKr/n HapgexHo obecrneunBaeTcs

NPaKTUYECKN Ha BCeX oTeyecTBeHHbIX TOL| ¢ koTnamm Ha 140 krc/cm2.

O BO3MOXHOCTU HadeXxHoi paboTbl KOTNOB BbICOKOro AaBneHus 6e3 ruapasvHHoin obpaboTku
nuTaTenbHOM BOAbl CBUAETENbCTBYET yCcnewHbln onblT MocsHepro (no gaHHbiM BTW B r. Mockse BoceMb
TOU pabotatoT 6e3 npuMeHeHWs ruopasvHa). Takum obpasom, Mpu HapexHom obecneyeHum nocne
[easpaTopoB OCTaTO4YHOro comepxaHus kucnopoma He 6Gonee 10 Mkr/n MoXxHo 6e3 ywepba ons
HagexHoctn TOL, oTkasaTbCsi OT NpuUMeHeHWs rugpasuHa. B To Xe BpeMs Ans nopnepXxaHus
HanexHoctn TOL Ha Tpebyemom ypoBHe Bce HopMmaTuBHble TpeboBaHust MTO No BOOHO-XMMUYECKOMY
pexumy IOonxHbl, 6eaycnosHo, cobnopgatbcs. OcobeHHO OCTOPOXHO nepexon Ha 6e3rngpasviHHbI
pexum obpaboTkn nuTaTenbHOW BOObl CnefyeT BbINOMHATb Ha Tex 3NeKTpocTaHumsx, roe obpaboTka
nuTaTenbHOM BOObl FMOPA3VWHOM Benacb O/INTENIbLHOE BPEMSA M Yy MepcoHana cqopMupoBanacb CBOErO
poda npuBblyKa K €ro npuMeHeHuio. Ha 6e3rnapasviHHbI peXM MOXHO YBEPEHO MepexoauTb npexnae
Bcero Ha TOLl ¢ mManbiM OTMyckOM napa Ha MPOU3BOACTBO M OTHOCUTENbHO HEBONbWON BENUYMHOW
[00aBKM XMMUYECKM WUNM TepMmyeckn 06ecconeHoi BoAbl B UMKN MUTaATeNnbHOW BOAbl, T.e. Ha T3l
C NPEeNMYLIECTBEHHO OTONUTENbHOWN HArpy3Koi, a Tak>Xe NP 4OCTAaTOYHO BbICOKOW YNCTOTE NMUTATENbHOWA
BOoAbl  (YOENbHYl  3NEeKTPUYEeCKyld  MNPOBOAMMOCTb  H-kaTuoHMpoBaHHOW  nNpobbl  XenaTtenbHo
nonnepxusatb He 6onee 1,0 mkCwm/cm npu Hopme MT3I 1,5 MkCm/cm). MNpy BINONHEHUN NEPEYNCNEHHDBIX
TpeboBaHWiA 1, NpPexae BCEro, raBHOro U3 HUX — MO COAEePXaHuo Kucnopoaa nocne neaspaTopoB —
0TKa3 OT rmapasnHHoi 06paboTKM NMTATENBHOW BOAbI KOT/IOB HE MPUBOAUT K MOHUXEHUIO HaLeXHOCTU
TOU, no3sonset ynpoCcTUTb TEXHONOIMIO U CHU3UTb 3KCMNyaTaumoHHbIe 3aTpaThl Ha NPOM3BOACTBO Napa,
a TakXe MoBbICUTb 3KONOrnyeckyto 6€30MacHOCTb aKcnayaTaumum KoTenbHoro obopynoBaHus.
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YnpasneHue KOHNMKTaMn B eTCKOM KO/NIeKTUBE CpeacTBaMu
UrpoBOMN OesATeNIbHOCTH

lOokuHa KceHus UropesHa

MaruncTtpaHTt, IHCTUTYT NCUXONOrMK 1 Neaarorukm
AnTanckuin rocydapcTBEHHbIA Nefarornyecknii YyHMBepcuTeT,
Poccus, r. BapHayn

AHHOTaLUS

B paHHOIn paboTe aHanuaupyeTcs crneumdouka KOHMNUKTHBIX B3aMMOOENCTBMIA BHYTPWU OETCKMX Fpynn
M cnocobbl KX CrnaxuBaHWs MOCPEACTBOM OpraHu3auuy WrpoBOi OesiTenbHOCTW. PaccMoTpeHbl
TeopeTuyeckne 6asbl BO3HMKHOBEHMS MPOTMBOPEYUA Yy AOWKONbHWKOB M MNaawnx WKONbHUKOB,
pasobpaHbl OCHOBHbIE MPUYMHBI MEXJIMYHOCTHBIX PA3HOrNacuin, uccnegoBaHbl MexaHW3Mbl, 4Yepes
KOTOpble uUrpa BAUSIET Ha CTaHOB/IEHME CcOUMaNbHbIX HaBblkOB pebéHka. KntoyeBol akueHT caenaH
Ha MpUKNagHbIX CTOPOHAX BHEOPEHWS WIrPOBbIX TEXHONOrWiA B MOBCEAHEBHYID NPaAKTWKYy neparora:
nogbope OOpPM aKTMBHOCTM, METOAax BOBMIEYEHWS OETeil B COBMECTHble OENCTBUS, KPUTEPUSIX OLIEHKM
pe3ynbTaTUBHOCTM Takux BMewaTenbcTB. MNpuBoasaTtcs ntorn o63opa akTyalbHbIX POCCUACKUX Hay4HbIX
paboT, B KOTOPbLIX OMWCHIBAIOTCA YCNewHble negarorndeckne npaktukn. CopMynumpoBaHHble BblBOOb
MOryT ObiTb NOMIE3HbI BOCNUTATENAM OETCKMX CaA0B, YYMTENSIM HayanbHOW WKOMbl, @ TakXe neparoram-
ncmxonoram npu cosgaHuyM NporpamM, HamnpasNeHHbIX Ha NPOCUNAKTUKY U KOPPEKLUMIO KOHMNUKTHOrO
noBeneHus.

KniouyeBble cnoBa: KOHMAWKT, OETCKUA KONNEKTWUB, UrpoBas AesATEeNbHOCTb, OOLWKONbHbLIA BO3pacT,
MNadwWnin WKONbHbIA BO3pacT, coumanmnsaumns, negarornyeckas TEXHONorus.

Mpupopna perckoro KOH(NUKTa U ero posb B IMYHOCTHOM CTaHOBJIEHUU

CtonkHoBeHUs BHyTpW rpynn geteit 3—10 net — npouecc Hen3beXHbll 1, NO-CBOEMY, JaXe MONE3HbI.
Bnarogapsa cnopam u3-3a MHTEPECOB, NPETEH3WA MAN pasHbiX CnocoboB 06wWeHns pebEHOoK HauymHaet
0CO3HaBaTb rpaHULbl O03BONIEHHOrO, YYATCA OTCTamBaTb COOCTBEHHblE MNpaBa W MOHWMATb YyXYH
nosvumio. TeM He MeHee nejarornyeckasl nNpakTuka rnocneiHux neT UKCUpPYeT POCT KOHMIUKTHOCTM
B JETCKMX cajax M LKOoJax: CCopbl CNyyaloTCs 4valle, Hepelko NposBnseTcs doumamyeckas arpeccus,
a HaBblk MUPHOW OOroBopéHHOCTM 6€3 yyacTmsa B3pocnoro ocnabesaet. Tak, B nccnenosaHun BopoHuHow
n Wesenéson, roe yyacteosanu 412 BOCMMTAHHUKOB NMOAMOCKOBHbIX OETCaA0B, BbIACHUNOCh: 68% ccop
B CTapwux rpynnax npoeouupyet 6opbba 3a urpylwky nmbo urposyto posnb [1]. ABTOpbl NOAYEPKUBAIOT, H4TO
IeTV 4acTo [EMOHCTPUPYIOT arpeccuBHble MoBedeHYyeckMe WwabnoHbl, He Bnages mnpu 3TOM
KOHCTPYKTMBHbIMM cniocobamm ynaxxvnBaHusa pasHornacuii.

MonobHas cutyauusi 06 bSACHSETCA KOMMNEKCOM NpuyMH. C OOHOW CTOPOHbI, PEXUM OHS B YYPEXAEHUSX
OCTaBnsieT BCE MeHblue BPeMeHW Ans CBOOOAHOW Wrpbl — €€ BbITECHSAIOT yyebHble 3aHATUS, XECTKO
CTPYKTYpUPOBaHHbIE aKTMBHOCTM W rapxeTtbl. Peb6EHOK pexe KOHTaKkTUpyeT CO CBEpCTHMKaMu
B 0OCTaHOBKE, rae Hy>XHO CaMOCTOSITENbHO BblpabaTtbiBaTb Mpasuna, pacnpemensTb POau 1 COBMECTHO
nckatb Bbixodbl. C Opyroi — MeHsSeTCs CeMENHbI yKnan: pacTéT YICcno ceMeil ¢ 0aHUM pebEHKOM, 1n3-3a
Yyero nponagaeT OMbIT B3aMMOLENCTBUS C OpaTbsMW/CECTPAMU, KOTOPbLIA paHblie haBan NEPBUYHbIE
HaBblkK KoMnpoMmucca.

KoHonnkTel y getei 5-8 net umetoT psag xapaktepHbix 4epT. OHM HENPOOOXUTENbHbI: 3MOLUOHANbHAs
BCMbllWKa ObICTPO CXOAMT HA HET, ECNN B3POCNbI HE OUKCUPYET Ha Hel BHUMaHWe. [leTu He Bcerga MoryT
BHATHO 0O BSACHUTb MPUYMHY CCOPbl — OHW HA3bIBAIOT BHELWHWIA MOBOL («OH 0TOBpan Ms4y»), He 0OCO3HaBas
rnybuHHoro moTtmea. Kpome 10ro, B 3TOM BO3pacTe BbICOKA BHYLWAEMOCTb: Pe6EHOK Nerko KonmpyeT CTuib
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NOBEAEHNS 3HAYMMbIX B3POC/bIX N FPYNMOBOro nuaepa.

Mpn STOM 3aTSHYTbIA WAW  HEMnpaBWbHO YNAaXEHHbI KOHMAUKT CnocobeH uMeTb OThanéHHble
HeraTueHble nocnencTeusi. B pabote MutrHol nokasaHo: ecnu pebEHOK cucTemMaTmyeckn noapepraeTcs
arpeccun CBepCTHMKOB M He NonyyaeT NOALEPXKW OT memarora, K KOHLY AOWKO/bHOro nepuoaa y Hero
YCTOMYMBO CHMXAaETCs CaMOOLeHKa, pacTéT TPeBOXHOCTb, hopMupyeTcs usberawowee noBeaeHve
B konnektuee [4]. VIHbIMM cnoBamu, HeyMeHue B3POCNOro HayuuTb pebéHka BbIXOOWTb K3 cropa
3aKpennseT y NocneaHero NecTpykTUBHbIE MOAENN COUMANbHOMO 0BWeHMS.

Haneko He noboe BMewaTenbCTBO Nejarora okasblBaeTcs OeWCTBEHHbIM. [psMoe, aBTopMTapHOE
npekpaweHne ccopbl («0TAail Wrpylwky, Tbl YyXe Haurpancsi») nuwaeT [OeTel wWwaHca OCBOUTb
neperoBopHbie HaBbikn. IrHOpUpoBaHue KOHMNMKTa NoA4 NO3YHroM «caMu pa3bepyTcsi» BeAET K TOMY, 4TO
OOHW [EeTW 3akpennsiloT arpeccuBHble MNaTTepHbl, a Apyrue — BUKTUMHOe nosepdeHve. CuTyaums
OCNOXHSIeTCs TeM, 4To neparorv 6e3 cneumanbHON KOHM TMKTONOMMYECKO NOArOTOBKIA YacTo AEMCTBYOT
WHTYUTWUBHO, HE ONMpPasicb Ha anpobMpPoBaHHbIE METOONKN.

Urpa kak MexaHu3m coumanbHOro obyyeHnst U npodomnakTMKm KOHGIMKTOB
Ons pebéHka OOWKONbHOro 1 Mnagwero WKoNbHOro Bo3pacta nurpa — He nNpocTo 3abasa, a BeywWwmin Bug
IesITENbHOCTW, BHYTPM  KOTOPOro  CPOPMUPYIOTCS  K/lOYeEBble  MNcuXMYeckne HOBOOOpa3oBaHUS:
NMPOM3BONBHOCTb, NNaHMpoBaHMe, ymeHve 6paTb Ha cebs ponb, cobnojaTtb npaswna M NPOSBNATb
amnatuio. IMeHHo B urpe pebEHOK BrepBble BbiHYXAEH COrNacoBbiBaTh NNYHbIE XENAHUS C XENaHUSMU
Ipyrux, BolcTpanBaTtb 0BWMiA CIOXET 1 pacnpenensiTb OYHKLUUN.
BnunsiHme nrpbl Ha KOHPNNKTHOE NoBefeHME 0O BSACHAETCS HECKONbKMMU (hakTopamm.
MepBbI — YCNOBHOCTb UrPOBOro NpocTpaHcTea. [eicTBys He 0T COBCTBEHHOro NUUa, a «MNOHAPOLWKY»,
pebEHOK CHMXaeT YPOBEHb NUYHOW Yrpo3bl U MOXeT npoboBaTb pasHble peakuuu, He onacasicb
peanbHbIX NocneacTenii. B ponn monycTuMo YCTynWTb, OOrOBOPUTLCH, NPEONOXMWUTb anbTepHaTtusy —
N NOCMOTPETb, YTO U3 3TOrO BbIAAET.
Bropon — Hanunune npaeun. axe camass cBobogHasi CHOXETHO-poneBsass wrpa npennonaraeTt
DOroBOPEHHOCTN: KTO KEM CTaHeT, YTO paspelleHo, a 4To 3anpeuweHo. Cnop o0 npasBumnax — 3TO yXe
3apodbi couManbHOro gmanora, roe geTu yyatcsa apryMeHTMpoBaTb, CnywaTb napTHEpa M mckaTb
KOMMNpoMUCC.
Tpetnin — aMoumMoHanbHas BoBleYEHHOCTb. rpa yaepxusaeTt pebéHka B KOHTAKTE C rpynnow gaxe npu
BO3HVMKHOBEHMM TpyOHOCTel. XenaHve He npepbiBaTb yBNeKaTenbHoe 3aHATWe nobyxpaeT yctynaTtb,
chepXmBaTb arpeccumio 1 nckatb obwunii a3bik.
Kak BbisiBuna [opnoBa, u3ydyaBlas BAWSHWE KOMNEKTUBHbIX CHXETHO-POMEBbLIX Wrp Ha Kaumart
B OeTCaOOBCKMX Fpyrnnax, perynspHoe BK/OYEHME Takux Urp B pacnopsnok OHS Ha MPOTSXeHUn Tpéx
MecsILeB COKPaTUNO YMCNO KOHMNMKTOB Ha 43% OTHOCUTENbHO KOHTPONbHOW rpynnbl [2]. ABTOp
huKcupyeT: OeTu cTanu akKTUBHEe MPUMEHSITb peyeBble CTpaTerun yperynnmpoBaHWss — npocbObl,
npeanoxeHns obMeHa, NOSICHEHNS CBOE NO3NLNN.
OpOHako nonoXuTenbHbll adodhekT npucyw, He BceM wurpam. CopeBHOBATENbHbIE UrPbl C XECTKOM
CTPYKTYpOWR, roe ycnex o4HOro o3HayaeT nopaxeHue Opyroro, MOryT, HANpPOTUB, NPOBOLMPOBATL CCOPbI.
OcobeHHO ecnu neparor AenaeT akUeHT Ha pes3ynbTaTe, a He Ha npouecce, MNOOWPSEeT TONbKO
nobeantens, a npourpaswnii octaércs 6e3 BHMMaHUS. B Takux ycnoemsix urpa cTaHOBUTCS UCTOYHUKOM
dopycTpaumu, a He CPeACTBOM COUMaNbHOro HayyYeHus.
Hanbonee nonesHbl ¢ TOYKM 3pEHNS NPOUNAKTUKA KOHAIMKTOB KOonepaTuBHbIE Urpbl, rae obwuii ycnex
[OCTUraeTcsi TONbKO COBMECTHbIMM  ycunusiMmu. [puMepbl: CTPOUTENbCTBO O6We KOHCTPYKUMM
N3 KOHCTPYKTOpa, OpaMaTtu3aums cKasku C pacnpemneneHveM ponei, noABMXHble Wrpbl Hanopobue
«MapoBo3vka», Tpebylowmne CUHXPOHHbIX ABUXEHWA. 3Oecb HeT npourpaswux, HO ecTb obwas uenb,
Hy>X Jarwascs B COrnacoBaHHbIX OeACTBUSX.
KpuTnyeckn BaxXHO, Kak MMEHHO B3POCIblA OpraHusyeT WrpoeBoe npocTpaHcTeo. Ecnu neparor cam
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HasHayaeT npaeuna, pacnpenenser ponvM U KOHTPOAMPYET KaXdbl war — OeTn OCTalTCA MacCUBHbIMU
ncnonHutensamu. Ecnun Xe OH co30aét ycnosms Ans CaMOCTOATENbHOW OOrOBOPEHHOCTM, MSrKO
HanpaBnsieT, He OMKTYS, U 3a4aéT BOMPOCHI («KaK Bbl XOTUTE Urpatb?», «KTO KeM ByaeT?», «4To genatb,
€CNnn KTO-TO He cornaceH?») — Torga urpa npespawaeTcs B NPOCTPAHCTBO MOAIUHHOMO COLMANbHOro
onbiTa.

Tunbl Urp U UX poNb B KOPPEKLMU [EeTCKOro KOHOIMKTHOIO NoBeaeHUs

B neparornyeckoit npakTvke CNOXMWIOCb HECKONbKO TUMOB WUIrPOBbIX TEXHONOMUIA, KaxAablii U3 KOTOPbIX
pewaeT cobCTBEHHblE 3a4a4u Npu paboTe C KOHMUKTHBIM NOBELEHUEM.

CloXeTHO-poneBble UIrpbl NO3BONAIOT PEBEHKY «MPOXWUTb» pPasnuMyHble couManbHble Mo3uuumn (Bpaua,
yuutens, poautens, npogasua). B aTux ponsx neTu BOCNpoM3BOAAT MOAENM B3POC/IOro B3aMMOAencTBUS,
BK/toYash crnocobbl paspeweHus cropos. OTbirpbiBas cutyaumio, pe6EHOK MOXET B3rNsiHyTb Ha Heé
C pyroi CTOPOHbl — HanpuMep, 0ka3aTbCsl B PONM TOro, KOro 06blYHO 06MXaloT, UK TOro, KTO AOMXEH
NPUMUPUTL CMOPLUMKOB. Takas cMeHa NepcrnekTUBbLI pa3BrBaeT aMnaTuio.

Junpaktmyeckme urpbl ¢ NpaBuiaMyA TPEHVPYIOT NMPOM3BOSILHOCTb M YMEHWe cnefoBaTb COUManbHbIM
HopMaM. HacTonbHble Urpbl, Urpbl C MSYOM, ScTadeTbl TPebyT BbIAEPXKN, YMEHUS OOCTONHO NPUHSATH
NPOUrpbIW 1 MPU3HaTb YyXoi ycrex. Mpu rpaMoTHOM OpraHM3aunmn OHU yyaT KOHTPONUPOBATb 3MOLIUN,
yBaxartb 04ep&OHOCTb M cobnioaaTb 4OroBOPEHHOCTH.

Mcuxonoruyeckme Urpbl U ynpaxHeHUsl, HanpaefeHHble Ha Pas3BUMTWE IMOLMOHANBHOrO UHTENNEKTa,
MCMONb3YOTCS MCUXONOramn 1 BOCMUTATENAMU AN KOPPEKUMW arpeccuBHbIX UMM TPEBOXHbIX
nposiBNeHnin. 1o 3aAaHns Ha pacno3HaBaHMe YyBCTB («MOKaXW, Kak BbIr 1S ANT 3N0CTb», «yranai aMOLMO

no KapTuHke»), oTpaboTKy camoperynsiumm («3ampu, Korga 3fuWbcs», «rnyboko noaplwu, 4ToO6bl
YCMOKOUTbCS») N TPEHUPOBKY NO3UTUBHOIO OBLWEHMS («CKaXW TOBapULLY NPUSATHOE», «MOMOTN BbINOMHUTD
3ajaHue»).

B wnccnenoBaHun HWKMTUHON, OXBaTMBWEM Tpynnbl OOWKOMbHbIX yypexneHuin CankT-MNeTepbypra,
nokasaHo: BKNoyeHne B 06pas3oBaTeNbHyl0 MPOrpamMmMmy creumnanbHbiX UrPOBbIX TPEHUHIOB MO PasBUTUIO
COTpyOHMYeCcTBa B TeyeHMe Mnonyroga mnpuBENO K CTaTUCTUYECKM 3HAYMMOMY CHUXEHMIO u4uicna
PU3NYECKNX KOHPNNKTOB (C 12 0o 4 ann3onos B Hedento Ha rpynny us 20 geten) [5]. Hdetn ctanm vawe
obpawartbcsa K B3pOCnOMy BepbanbHO U pexe MCNonb30BaTb arpeccutio Kak UHCTPYMEHT OOCTUXEHMUS
uenu.

TeaTtpanusoBaHHble UrPpbl U ApaMaTu3aums 0al0T BO3MOXHOCTb HE TONbKO «MPUMEpUTb» pasHble ponu,
HO W yBUOETb MOCNEACTBUSA KOHIMKTHOrO NoBeaeHus nepcoHaxei. lMpourpbiBas ckasoyHble CHOXeThl,
roe repou CCOpsiTCs, MUPATCS W OOroBapuBalTCs, OETWM ycBauBalT 06pasubl KOHCTPYKTMBHOIO
B3ammogneincTemns. NMepnaror MOXeT HaMepeHHO co3paBatb nNpobnemHble cuTyauuu, Tpebyowue noucka
BbIX0JA: «Kak MOCTynNWTb, €Cnv ABa MeOBels XOTAT CeCTb Ha OAWH CTYn?», «Kak nuce u 3anuy
JOroBOPUTLCS O COBMECTHOM XUNbe?».

MonBuXHble KoonepaTtuBHble UrPbl CHUMAIOT (PU3NYECKOe HanpsikeHue, KOTOpoe 4acTo CTaHOBUTCH
NPUYNHOA KOHPNMKTOB. J[OWKOMbHUKM OCTPO HYXJOAIOTCA B ABUXEHWMW; NPU HeyooBNeTBOPEHUM 3TON
noTPebHOCTM HaKannMBaeTCs HanpsXeHue, BbinnBaloweecs B arpeccuto. Arpbl Bpooe «KOWKM-MbIWKN»,
«pyyerika», «MOPS BONHYeTCS» MO3BONAIOT BbINNECHYTb 3HEPruio COUManbHO MPUEMIEMbIM CMOCOOOM,
napannenbHo obyyas B3aMMOAENCTBMIO C NApTHEPaMK.

B uenom peyb uOET He CTONbKO O BbIOOPE KOHKPETHOro TUMa Urpbl, CKOMbKO O CUCTEMHOM MOOXOAe.
PasoBoe npoBefdeHne «Urpbl Ha CNNOYEHWE» He U3MEHUT KOHMNUKTHYIO aTMocdpepy B rpynne. HyXHbl
perynsapHoCcTb, BCTPOEHHOCTb Wrpbl B MOBCEAHEBHYID XW3Hb KOMMEKTMBA W OCO3HaHHas no3nuns
negmarora.

MpakTnyeckme acnekTbl NPUMEHEHUsI UTPOBbIX TEXHONOrMi B paboTe neparora
Pe3ynbTaTMBHOCTb Urpbl Kak CPeAcTBa yrnpaBneHUs KOH(MKTaMX 3aBUCUT OT psila YCNOBUiIA, KOTOpbIe
nonxeH obecneynTb neparor.
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MepBoe — nmarHoCcTMKa KOHQMKTHOW cuTyauun B rpynne. MNpexae yem nonbvpatb Urpbl, HAAO MNOHSAT,
Kakne MMeHHO npobnembl XxapakTepHbl ANg AaHHOrO KONNEKTUBA: HE YyMET N1 OeTU AeNUTbCS, eCcTb N
SBHbIA OTBEPXEHHbIA, BO3HUKAKT N CCOPbl MPEUMYLWECTBEHHO MEeXJAy ManbyvMKkamum Wnn Mexnay
nnoepamu. MNopn kaxayo cutyaumo noabvpatoTcs cBom urposble cpopmel. HabnoneHne, 6ecenbl ¢ neTbMu,
aHann3 KOHKPETHbIX MHUMAOEHTOB NOMOratoT BbiSIBUTb «O0NEBbIE TOUKMN».

Bropoe — coanaHve 6e3onacHoi cpenbl. Pe6EHOK fONXeH OblTb YBEPEH, YTO B Urpe ero He HakaxyT
3a owmnbkKy, He BbiCMElOT, He OTBeprHyT. lNeparor 3agaét npaBuna yBaXWUTENbHOrO B3aWMOOENCTBUSA:
Henb3st 063bIBaTbCS, NCKNOYATb KOFO-TO M3 Urpbl MO CBOEMY XENaHWUIO, MPUMEHSATb (PU3NYECKYIO CUITY.
OTn npasuna NporoBapuMBalOTCA OO Hayana WUrpbl M MArKO, HO MOCNENOBATENbHO MOAAEPXMBAOTCS
B3POC/bIM.

Tpetbe — BK/IOYEHHOCTb Nejarora He Kak KOHTponépa, a kak napTtHépa. Bspocnbili MOXeT B34Tb
Ha cebs BTOPOCTEMEHHY POJib, YTOObl HAaXOAMTbLCA BHYTPU MpoLEecca, HEHaBA34YMBO HanpaBnsiTb €ro
N [OEeMOHCTPUPOBaTb KOHCTPYKTMBHble crnocobbl B3auMopernctems. Hanpumep, wrpas naccaxupa
B «aBTobyce», memjaror rnokasblBaeT, Kak BeXJIMBO MOMPOCUTb YCTYNUTb MECTO WAN W3BMHUTBCS MNpwu
CNy4yanHOM CTONKHOBEHUN.

YetBépTOoe — pedpnekcus nocne wurpbl. O6cyxaeHve ¢ OEeTbMU TOro, YTO MPOMCXOAWMNO, 4To Obino
CMOXHbIM, KaK yaanocb AOroBOPUTbCH WU KTO KOMY MOMOr, MO3BONSAET 3aKPEenuTb MOMYYEHHbIA OnbIT
W NepeBecTn ero U3 nnaHa OencTBUN B NnaH 0Co3HaHUS. Bonpochkl («noYyemy Bbl pewmnnm caenatb UIMEeHHO
Tak?», «4YTO Tbl 4YyBCTBOBaN, korga Tebe He mJanu ponb?», «Kak Bbl MOMUPUNINCH?») CTUMYIUPYIOT
pednekcuio.

Mo paHHbIM COKONOBOM, N3yyaBllen NPUMEHEHNE UIPOBBLIX TEXHONOIMA B 18 OOWKONbHLIX YYPEXAEHNSAX
MoBonXxbs, Nnejarorv, npoweawne cneumanoHoe obyyeHre No MeToanke UrpoBOi Tepanuu KOHM NKTOB,
OTMEYaloT CYIWECTBEHHOE ynyyweHne aTtmocgepbl B rpynnax [6]. [eTn HaumHalT nepeHocuTb
B peanbHble Crnopbl Te cTpaTerun, Kotopble oTpabaTbiBanncb B Urpax: «napali NOMEHsieMcsi», «haBa
urpatb BMECTE», «CMPOCUM Yy BOCNUTATENSA».

Bmecte c Tem He CTOUT nepeoLeHnBaTb BO3MOXHOCTU Urpbl. Ecnn KOHNUKTHOCTL pebéHka cA3aHa
C Cepbé3HbiMM  ncuxonormyeckumm  npobnemamy  (TpaBMOi, CeMeilHblM  Hebnarononyynem,
HEBPOIOrMYECKMI HapyWeHUsMKN), urpa MoxeT ObiTb NUWb BCMOMoOraTesbHbIM CPeacTBoOM. B Takmx
cnyyasix Heobxoguma paboTa C CeMbéil, KOHCynbTauusi NcuMxonora, a wWHorga WM MeauumHCKoe
BMewWaTtenbCTBO.

Matoe — y4éT BO3pPACTHbIX U UHAMBUAOYaNbHbIX OCOOeHHOCTel. Wrpbl Ona TPEXNETOK M CeMUneTok
pasnMyatoTcs No CNOXHOCTW, ANUTENbHOCTW, CTENEHU CamMOCTOoATENbHOCTU. Mnagwmm [OWKOoAbHMKaM
noaxoosaT KOPOTKME MOABUXHbIE Urpbl C MPOCTbIMK MNpasuiaMu, CTapwmMm — pPasBEPHYTble CHOXETHO-
ponesble, MNAAWNM WKONbHUKAM — WUrpbl C 9NEMEHTaMN COPEeBHOBaHMSA 1 6onee CNoXHbIMW NpaBunamu.
VHaomemnoyanbHble 4YepTbl TOXE BaXHbl: 3aCTEHYMBOMY HYXHa MNOAAEpXKa Mpu BKIKOYEHUN B Urpy,
arpeccuBHOMY — YETKME rpaHuLbl U MPpMeMNEMbI cnocob Bbinnecka aHepruu.

LLlectoe — nocTteneHHOE yCNoXXHeHne. Henb3s Xxpath, 4TO OETU Cpasdy OCBOSAT COXHbIE KOONEepaTUBHbIE
Urpbl, €CAN paHblie OHU uUrpanu ToNbKO NooamHouYKe. [Neparor HauMHaeT ¢ NPOCTbIX (POPM COBMECTHOM
hesaTenbHOCTM (Hanpumep, NapHblX Urp, rge Hy>XHO BABOEM ydepXaTb MSAY) M MOCTENEHHO nepexoaut
K urpam, Tpebylowmm B3aMMo0enCTBUS BCE rpynnbl.

OueHka 3¢pdreKTMBHOCTU UTPOBBLIX TEXHONIOTMIA U NepCcneKkTUBbl UX BHEOPEHNS
OueHnTb 3PPEKTMBHOCTb MPUMEHEHUSI UFPOBbIX TEXHONOTWMA ANs ynpaBneHus KOHMNUKTaMU MOXHO
MO HECKONbKMM KPUTEPUSIM.
KonnuectBeHHble NoKasaTenMm — CHUXEHNE Yncna KOHMAUKTHBIX UHUMOEHTOB B rpynne, yMeHblWeHNe
xanob neTel Ha arpeccutio Co CTOPOHbI CBEPCTHMKOB, COKpalleHWe BPEMEHM, KOTOPOe nenjaror TpaTtut
Ha ynaxwuBaHue ccop. 9T OaHHble cobupaloTcsi yepes3 HabnooeHue, OHEBHUKW nenHabnoaoeHwui,
aHKeTMpoBaHue poauTenei.
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KauyecTBeHHble nokasaTenn — n3MeHeHne cnocoboB paspeleHnst KOHIUKTOB caMumn geTbMu. Ecnn
paHblwe peb&HOK Tonkan obwauvka unu nnakan, a Tenepb MNbiITAETCA CNOBaMU OOBACHWUTb, YTO €My
He HpaBUTCH, UK 30BET B3POCNOr0 — 3TO KAYeCTBEHHbI casur. Ecnn netm camy HauvHaloT npegnaratb
KOMMNPOMUCCHI («daBai Tbl cHayana, noToMm $»), UCNONb30BaTb Npasuna U3 Urp B peanbHOW XWU3HU —
3HauMT, UrPOBOM OMbIT NEPEHOCUTCS B HACTOSIWME OTHOLWEHUS.

OMOUMOHanbHbIN KUMaT B rpynne — ewé oanH kputepuin. CHUXeEHNe TPEeBOXHOCTU, POCT LOBEPMUS,
roTOBHOCTb NMOMOraTb Apyr apyry, obwas nobpoxenarenbHas atMocgepa — 3TO KOCBEHHbIE, HO BaXHble
MpW3HaKM ycrnewHocTn paboThbl.

WccneposaHue TuXOHOBOW € yyacTuem 256 cTapwmx [OOWKONbHUMKOB M3 12 petcagoB nokasano:
CMCTEMaTMYeCKOe WCMONb30BaHME WIrpPOBbIX TEXHONOrWA B TeyeHue yyebHOro ropa cnocobecTsyeT
OpPMMPOBAHNIO YCTOMUMBBLIX COUManbHbiX HaeblkoB [7]. IdeTu, yyacTBOBaBWMWME B NpOrpaMme WrpoBoi
NPOOMNAKTUKN  KOHPIUKTOB, LOEMOHCTpupoBanu 6onee Bbicokne 6Oannbl NO  wWKanam «yMeHue
JOoroBapuBaTbCs», «aMNaTUS», «caMoperynsauns» no CPaBHEHNIO C KOHTPOIbHOM rpynnoi.

OpnHako BHeApEeHMe UrpoBbiX TEXHONOMMIA CTankmBaeTcst ¢ psaomM 6apbepos.

1 . Decdomumnt BpemeHu. [leperpyxeHHOCTb 00pasoBaTeNbHON MNporpaMmbl U HEOb6XO0AMMOCTb
BbINMONHATL HOPMATMBbI OCTAaBNSAOT Mano mMecta Ans ceoboaHoi urpbl. Mejarorn BbiHYXAeHbl BblbrpaTh
MeX Iy UrPOM 1 BbINOJIHEHNEM NNaHa 3aHATUNRA.

2. HepocTtatoyHas noarotoBka KagpoB. He Bce Bocnutatenu BnaneoT METOAMKOM opraHusaunm
WUrpoBO LOESATENbHOCTM MMEHHO Kak CcpeAcTBa MNPOMUNAKTUKM  KOHMNIMKTOB; wurpa Hepeako
BOCMPMHMMAETCS NUWb KakK pasBfievyeHne, a He CepbE3HbIi Nneparornyeckmini  MHCTPyMeHT. HyXHbl
NpPOrpamMMbl NOBbIWEHNS KBANMOUKALUM NO KOHAPIMKTONIOTUN U UTPOBbIM TEXHOOTUSIM.

3. ConpoTtuBneHue poautenen. Hactb poautenei cuitaeT, YTo B JETCKOM caly rnaBHoe — y4yéba,
a He urpa. OHun X AayT paHHero o6y4YeHns YTEHWIO, CYETY, MHOCTPAHHOMY A3blKy U HE MOHUMAIOT LEHHOCTH
urpbl. MNeparoram NPUXoaMTCS Pa3bACHSATb, YTO UMEHHO Mrpa POPMUPYET HaBblkM KOMaHAHOW paboThl,
SMOUMOHANbHOM perynsuum n peweHus npobaem, HE06X0AMMbIE B WKONE U XUSHW.

4. MatepuanbHas 6a3a. KayecTBeHHble UrPOBble NOCOOUS, KOHCTPYKTOPbI, KOCTIOMbI /151 CHOXETHO-
PONEBbIX WUrP, CMOPTMBHbIA WHBEHTApPb TPebyloT cpedcTB. He Bce MOOWKONbHbIE Y4YPEeXAEHUS WUMEHT
OCTaTO4YHbIE PEeCypCbl, XOTSi MHOrME Wrpbl He HyXJalTcsa B A0OporoM o6opyaoBaHUM — BaXHee
daHTa3unsa negjarora U roTOBHOCTb AeTen urpathb.

MepcnekTnBbl pa3BUTUSA UIPOBbIX TEXHONOMMA B YNPaBNEHUN KOHMAMKTAMU CBA3aHbl C HECKOIbKMMU
HanpaBneHMaMuU:

— VHTerpaums UrpoBbiXx METOAOB B OCHOBHYO 00pasoBaTe/ibHyl0 MporpamMmy (Mrpa AonXxHa cratb
He ¢paky/bTaTMBOM, a OCHOBOV 06pa3oBaTeNbHOro npouecca);

— paspaboTka MeTOAMYECKMX NOocobuii, apanTUPOBAHHBIX K POCCUIACKMM peanusiM  (y4éTt
pervoHanbHbiXx 0COGEHHOCTEN, pa3MepoB rpynmn, MaTepuanbHoin 6asbl);

— C€03[aHne CUCTEMbl MOHUTOPUWHra aPEKTUBHOCTM (CTaHOAPTU3UPOBAHHbIE METOAUKM OLIEHKU
ONHAMUKM COLMAaNnbHOro pasBuTus oeTewn);

— MOAroToBKa CMeuunanucToB-UrponenaroroB, CnocoOHbIX  AMArHOCTUPOBAaTb  KOHUKTHYIO
CMTyauuio, BbICTpamBaTb CUCTEMY UIPOBbLIX MHTEPBEHLMIA, KOHCY b TUPOBaTL POAMUTENEN 1 KONNer;

— MCMNONb30BaHMe LMGPOBbIX TEXHONOrUA Kak [ononHeHust (obpasoBaTenbHble MNPUNOXEHUS
C VHTEPaKTMBHbIMK CUTYyaumnsiMmn Bolbopa peakumm Ha KOH(NUKT), pa3paboTaHHbIX C y4acTUEM MCUXONOroB
1 Nenaroros.

3aknioyeHue
KOoHGNMKT B OETCKOM KOMNEKTUBE — Hens3beXHbI 3feMeHT counannaaumm, 0OHaAKo ero NnocneacTtsums
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MOryT OblTb Kak KOHCTPYKTMBHbIMW, TakK M paspywuTenbHbIMU — B 3aBWCMMOCTM OT TOr0, HACKObKO
rpaMoTHO B3pocnble nomorawT pebéHKy C HUM cnpaBnaTbcs. MrpoBas OesaTenbHOCTb BbiCTynaet
€CTECTBEHHbIM 1 300 PEKTUBHBIM CPeACTBOM 006y4YeHUst AeTeil HaBblkaM ynpasneHus cnopamu. Yepes urpy
pebéHok ocBauBaeT Crnocobbl AOrOBOPEHHOCTU, YYMTCA CMOTPETb Ha CUTyauuio rnasamy gpyroro,
KOHTPONMPOBATb SMOLUMM N UCKATb KOMMPOMMCCHI.

MpakTrka noATBEPXAaeT: CUCTEMATUYECKOE MNPUMEHEHME WrPOBbIX TEXHONOMUA (CHOXETHO-PONEBbIX,
ONOAKTNYECKMX, KOOMEepaTMBHbIX, MCUXONOrMYeckux) BeAET K CHUXEHMIO KOHMNMKTHOCTU B OETCKMX
rpynnax, GOPMMPOBAHMWIO YCTOWYMBBIX COLUMANbHbIX KOMMETEHUMIA W YNy4YWeHUt 3SMOLMOHANbHOro
knumarta. [pu 3TOM 3 PEKTUBHOCTb UrPbl HANPSMYIO 3aBUCKT OT nNpodbeccnoHanM3aMa negarora — ero
yMeHus aomarHoctmposaTtb npobnemy, nonbupaTtb agekBaTHble QOPMbl, co3paBaTb 6esonacHylo cpegy,
BK/1lOYATbCSA B UrPy Kak NapTHEP M OpraHM30BbIBaTb PedIEKCUIO.

BHeopeHne urpoBbiX TEXHOMOrUA TOPMO3UTCH OOBEKTUBHbIMK TPYOAHOCTAMMU: OeOULMTOM BPEMEHWN,
HEXBaTKOI NMOAroTOBMAEHHbIX KAAPOB, HEMOHUMaHUEM POOMTENEN, OFPaHNYEHHOCTbIO MaTepranbHoi 6asbl.
MpeononeHne aTMx nNpensTCTBUiA TpebyeT CUCTEMHbIX W3MEHeHuid: nepecmoTpa obpasoBaTeNbHblX
CTaHOApToOB C YYETOM 3HAYMMOCTM Urpbl, pas3paboTkum MeToamyeckmx nocobuii, oby4eHus nenaroros,
MPOCBETUTENLCKON PaboThl C POANTENSMU.

JanbHeiwee pa3BMTUE UrPOBbLIX MOOXOAOB BUOMTCA B MHTErpauMm uUrpbl B OCHOBHble 06pasoBaTefbHble
nporpamMmbl, CO30aHUW  CUCTEMbl  MOHUTOPMHra 3PEKTUBHOCTW, MNOArOTOBKE  CMeumanucToB-
urponenaroroB U pasyMHOM WCMONb30BaHUM UMKPOBLIX WHCTPYMEHTOB. Wrpa m[onxHa BepHYTbCs
B OETCTBO HE KakK pasBleyeHne Ha NnepemeHax, a Kak rnaesHas gpopma obyyeHus coumanbHbiM HaBblkaMm,
6e3 KoTopbiX HEBO3MOXHa ycnelwHasn agantaums pebéHka B obwecTse.

Pasymeetcda, wurpa He naHauesi. [lpu Ccepbé3HblX MCUXONOTMYECKUX HaPYWEHUsiX, CeMeRHOM
Hebnaronony4in unm cucteMHoi arpeccun Tpebyetcst bonee rnybokas paboTta ¢ y4acTMeM NCMXONOros,
coumanbHbIX NenaroroB U MeanUMHCKUx cneumnanuctos. OagHako Aans noaaensiowero 60nbWUHCTBA AeTel
UMEHHO UrpoBast AesiTENIbHOCTb OCTAETCS CaMblM AOCTYMHbIM M €CTECTBEHHBIM CNIOCOOOM HAay4YUTbCS XUTb
B KONNEKTUBE, yBaxXaTtb APYrux u sawmwatb cebs 6e3 arpeccuu.

PeaynbTatbl COBPEMEHHbIX POCCUACKUX WCCNenoBaHWiA MNoATBEepXJHaloT: OeTu ¢ 6boraTblM OMbITOM
COBMECTHOI Urpbl NokasbiBaloT 60nee BbICOKUI YPOBEHb COLMANbHOM KOMMNETEHTHOCTW, peXe BCTynaioT
B KOH(P IMKThI 1 BbICTpEE HAX0OAT KOHCTPYKTUBHbIE PELWEHNS B CMOPHbIX CUTyaumsx. To TOT PYHOAMEHT,
Ha KOTOPOM CTPOMUTCS AaNbHelilwee pas3BUTUE NIMYHOCTU — CMOCOBHOCTb K COTPYAHMYECTBY, aMnaTus,
OTBETCTBEHHOCTb, rMOKOCTb B 0OWeHnn. 3agaya COBPEMEHHOWN Neaarornky — He nuwatb AeTel 3Toro
byHOAMeHTa B yroy paHHeMmy MHTeNnekTyanbHOMYy pasBuTMIO, @ co34aBaTb YCNOBUS ANS MOSHOLEHHOM
UrpoBOI OESTeNbHOCTM KaK OCHOBbI COLMAaNnbHOro 340POBbs PACTYILErO YenoBeKka.
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