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TEXHUYECKHE HAYKHA

ASSESSMENT OF CONTROL METHODS IN A SMALL-CAPACITY
PERMANENT MAGNET SYNCHRONOUS GENERATOR BASED
WIND ENERGY CONVERSION SYSTEM
Tuychiev F.N.!, Abdukhalilov A.G.?

"Tuychiyev Furqat Numonovich - PhD, Associate Professor,
2Abdukhalilov Abdumannop G ‘ayratjon o ‘g ‘li - PhD Student,

TASHKENT STATE TECHNICAL UNIVERSITY,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: Because many regions of Uzbekistan are characterized by low-to-moderate wind
speeds, extracting maximum energy from small-capacity wind installations depends directly
on the MPPT control strategy. In this study, a wind energy conversion system based on a
permanent magnet synchronous generator (PMSG) was modeled in MATLAB/Simulink, and
PI, PID, and Fuzzy (two-input, 25-rule Mamdani) controllers were developed for MPPT and
compared under identical operating conditions. The results allowed the dynamic responses
of all three controllers to be compared in terms of rotor speed and electromagnetic torque.

Keywords: PMSG, MPPT, Fuzzy logic, PI, PID controller, wind energy, MATLAB/Simulink.

OLEHKA METO/IOB YIIPABJIEHUS B CUCTEME
INPEOBPA30OBAHUSA SJHEPI'MU BETPA HA OCHOBE
CHUHXPOHHOTI'O TEHEPATOPA C IIOCTOSHHBIMHA

MATHUTAMHU MAJIOI MOHIIHOCTH
Tyituues ®.H.!, Aoayxaiauios A.I'.2

"Tyiiuuee @ypram Hymonosuy - kanoudam nayx, doyeum,
2460yxanunos A6oymannon I'atipamodicon o2nu - achupanm,
TawkeHmcKuti 20CyO0apcmeeH bl MeXHUYeCKuil yHusepcument,
e. Tawxenm, Pecnyonuxa Y3bexucman

Annomayus: nockoavky Onsi MHOSUX DeSUOHO8 Y3DeKucmana XapakmepHvl HUKUE U
YMepeHHble  CKOpocmu eempa, uszenevenue  MAKCUMATLHOU — SHepeuu us
6emMpoIHEP2TNULECKUX YCMAHOBOK MANOU MOWHOCIU HANPAMYIO 3A8UCUM O cmpameuu
ynpaenenusi MPPT. B dannom uccaedosanuu 6 MATLAB/Simulink 6vina cmooenuposana
cucmema npeobpaso8aHus dHepeUU empa HA OCHOBE CUHXPOHHOZ0 2eHepamopa C
nocmosnuvimu maenumamu (PMSG), a makoce pazpabomanwt ITH-, T[IH]]- u neyemkue
(08yxexo0oeoti, 25-npasuneheiti Mamoanu) Kommpoanepvl 015 OMCIEHCUBAHUS MOYKU
maxcumanvrou mowpocmu (MPPT), komopbeie 6vliu cpasHeHbl 8 UOCHMUYHBIX YCAOBUAX
akenayamayuu. Pe3yniomamvl no3gonunu cpagHums OUHAMUYECKUE XAPAKMEPUCUKU BCEX
mpex KOHMpOLePo8 ¢ MOUKU 3PEHUst CKOPOCMU 8PAUEHUs POMOPA U INEKMPOMACHUNHOZO
MoMmeHma.

Knruegwvie cnosa: PMSG, MPPT, neuemxaa nozuxa, I1H-, I1H]]-xonmponnep, eemposas
onepeus, MATLAB/Simulink.

UDC 621.311.24:621.313.33

Among renewable energy sources, wind energy is one of the fastest-growing sectors: by
the end of 2024 global installed wind capacity exceeded 1.14 TW, and a further ~981 GW is
expected to be added by 2030 [1, 2]. Since most regions of Uzbekistan are characterized by
low-to-moderate wind speeds, small-capacity installations are more practical [3]. The
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permanent magnet synchronous generator (PMSG) requires no slip rings or gearbox and
achieves a higher efficiency (71.88%) than a squirrel-cage induction generator (66.25%) or
a doubly-fed induction generator (69.38%). Because wind speed constantly varies, a
maximum power point tracking (MPPT) system is required to keep the rotor at its optimal
operating point, and the effectiveness of this system depends directly on the chosen control
strategy [4].

The PMSG-based wind energy conversion system (WECS) consists of a wind turbine, a
PMSG, an electrical load, and an MPPT controller (Fig. 1). The mechanical power of the
turbine is given by Puex = %p-A-V3-Cp(4,5), and the tip-speed ratio by 1 = w, R/V; in this
study the pitch angle was taken as = 0.
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Fig. 2. abc and dq coordinate axes of the PMSG.

The mathematical model of the PMSG is built in the rotor-synchronous dg reference
frame [5] (Fig. 2), where the stator voltage equations are:

Ug = Ryig + L 5% — welqiq (1)
. di )
Uy = Rsig + L, d—: + weLqiq + wey )



where Ly and L, are the d- and g-axis inductances; iz and i, are the corresponding stator
currents; yyis the permanent-magnet flux linkage; and w. is the electrical angular speed. For
a surface-mounted-magnet rotor (Ls=L,), the electromagnetic torque simplifies to:

3 .
T, = Eplpflq 3)

i.e. the torque is controlled through the current component i, which is how the MPPT
condition is enforced. The model is completed by the equation of motion:
dom 1
%zj[Te _Tm_me] (4)
For MPPT, a two-input (e=wr—wm, de=de/dt) Mamdani-type fuzzy controller was
developed [5, 6]:

u=K;- ffuzzy(eﬂ Ae) (5)

n
=3
(=]

06

04

Membership degree

02r

Mormalized input (¢ or A ¢)
Fig. 3. Membership functions of the fuzzy controller (NB, NS, Z, PS, PB).

Fuzzification uses five linguistic terms (NB, NS, Z, PS, PB) (Fig. 3), defuzzification is
carried out with the centroid method. The rule base is symmetric: the output is maximal
when e and e are large with the same sign, and zero when both inputs are close to zero [6].

The system was tested under two operating regimes (8.5 m/s and 6 m/s); the mechanical
power reached 1102 W and the electrical power 1000 W at the nominal wind speed,
decreasing to 643.3 W and 583.7 W, respectively, at the lower wind speed (Table 1). In both
regimes the overall efficiency was 0.9074, with all three controllers performing equally well
in steady state (Fig. 4).

Table 1. Energy performance indicators of the system.

Wind speed, m/s Pmex, W Pa, W Te, N'm
8.5 1102 1000 259
6 643.3 583.7 214

A significant difference appeared in the transient response: the PID controller reached
the reference fastest but overshot it the most (15%, 467 rpm), while the PI (420 rpm) and
Fuzzy (419 rpm) controllers settled quickly with a much smaller overshoot (Fig. 5). The
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torque response shows the same pattern: the PID controller overshoots sharply and settles
slowly, whereas the Fuzzy controller provides the smoothest and fastest response (Fig. 6).
These results are consistent with previous studies [5, 6] and extend their conclusions to

small-capacity systems operating at low wind speeds.
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Fig. 4. Mechanical and electrical power of the system under different operating regimes
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Fig. 5. Rotor speed comparison for the PI, PID, and Fuzzy controllers
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Fig. 6. Electromagnetic torque comparison for the PI, PID, and Fuzzy controllers.

A small-capacity PMSG-based WECS was modeled in MATLAB/Simulink, and PI,
PID, and Fuzzy MPPT controllers were compared. While all three controllers achieved the
same steady-state efficiency (0.9074), the PID controller showed the largest overshoot



(15%) and the slowest settling time, whereas the Fuzzy controller achieved the smallest
overshoot (3%) and the smoothest response. Consequently, Fuzzy-logic-based MPPT
control is recommended as a more effective solution than classical PI and PID regulators for
small-capacity PMSG systems operating under variable wind conditions.
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STOCHASTIC MODELLING AND ASSESSMENT OF VOLTAGE
FLICKER AND INTERHARMONICS IN ELECTRIC ARC
FURNACE SUPPLY SYSTEMS
Makhmutkhonov S.K.

Makhmutkhonov Sultonkhuja Komolkhuja ugli — PhD, head teacher,
TASHKENT STATE TECHNICAL UNIVERSITY,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: Voltage flicker and interharmonics are major power-quality disturbances
produced by AC electric arc furnaces (EAFs). This paper presents a compact two-level
stochastic model of a 75-MVA EAF connected to a 110-kV point of common coupling. An
energy-balance arc model with Ornstein—Uhlenbeck modulation reproduces the waveform
spectrum, while a correlated stochastic active/reactive-power model drives an IEC 61000-4-
15 flickermeter over a two-hour melting cycle. The largest current interharmonic subgroups
are 5.92% at 0-50 Hz and 4.18% at 50—-100 Hz, exceeding all integer harmonics except the
Sth. At a short-circuit ratio of 33.3, short-term flicker reaches 5.9 during bore-down, 3.7
during main melting and 1.3 during refining; the whole-cycle values are Pst(95%) = 5.91
and Plt = 4.0. The calculated flicker decreases approximately inversely with short-circuit
ratio. Compliance requives Ksc > 114 for GOST 32144-2013 and Ksc > 177-199 for IEC
planning levels. Therefore, dynamic compensation is necessary for large EAFs connected to
grids with Ksc below about 100.

Keywords: electric arc furnace, voltage flicker, interharmonics, stochastic model, IEC
flickermeter, short-circuit ratio, power quality.
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CTOXACTHYECKOE MOJEJINPOBAHUE U OLIEHKA
MEPHAHUSA HANIPSKEHUS U MEXKTAPMOHHUK B CUCTEMAX
IJIEKTPOIIEYH
Maxmyrxonos C.K.

Maxmymxonos Cyamonxysca Komonxyoca yenu — PhD, cmapwuii npenooasamens,
TawikenmcKuil 20cy0apcmeentbill mexHu4ecKull yHugeepcumen,
2. Tawxenm, Pecnyonuxa Y3oexucman

Annomauyun: mepyanue HANPA’CEHUA U  MEHCCAPMOHUKU  ABIAIOMCA  OCHOBHbIMU
HAPYWEHUAMU KAYeCmed INeKMpPOIHEPIUll, BbI3bIBAEMbIMU  INEKMPOOY2OGbIMU NeYamu
nepemennozo moxa (3AI1). B dannoti cmamve npedcmagiena KOMRAKMHAsi 08YXypo8Hesas
cmoxacmuyeckasi mooenv I mowmnocmoio 75 MBA, nookmouennoi k mouke obuje2o
nooxmiouenusi 110 kB. Moodenv Oyeu c¢ sHepeemuueckum OANAHCOM U MOOYIAYUEH
OpHwmetina-Ynenbexa 60ocnpouzsooum cnekmp Qopmvl 60JHbI, 6 MO 8pems Kax
KOPPENUPOBAHHASL CIMOXACMUYECKAs. MOOEb AKMUBHOU/PEeAKMUSHOU MOWHOCIMU YNpaGasem
@nuxepmempom IEC 61000-4-15 6 meuenue 0gyxuacogozo yukia niagienus. Haubonvuiue
nOO2pynnsl MeKywux medccapmonux cocmasasiom 5,92% 6 ouanasone 0-50 I'y u 4,18% ¢
Oduanaszone 50-100 Iy, npeeviwias 6ce yenouyucieHHvle 2apmonuku, kpome 5-u. Ilpu
K03 uyuenme xopomroeo 3amvikanus 33,3 KpamxospemeHHoe mepyanue oocmueaem 35,9
60 epems npomsadxicku, 3,7 60 epems ocHosHoU naaeéxku u 1,3 6o epemsa paghunuposanus;
3HayeHus 3a eecv yuka cocmasasirom Pst(95%) = 5,91 u Plt = 4,0. Pacuemnoe mepyanue
VMeHbUaemcs npubIUUMeIbHO 00pAmHO NPONOPYUOHATLHO KOIDPuUYUEeHmy KopomKozo
samoikanus. st coomeememeust mpebosanusim I'OCT 32144-2013 mpebyemces Ksc > 114,
a o1 naanoeuvix yposuetl MOK — Ksc > 177—199. [loamomy 015t KpynHuIX 31eKmMpPo0y206bixX
neyetl, nooxmouennvix Kk cemam ¢ Ksc nuoce npumepno 100, neobxoouma ounamuueckas
KOMREeHCaAyusl.

Knrwouesvie cnosa: snexmpooyeosas neuv, Mepyanue HANPANCEHUS, UHMEPSAPMOHUKIL
cmoxacmuyeckas mooenw, ¢pauxkepmemp MOK, rosgpuyuenm KoOpomroeo 3ambiKaHUA,
Kayecmeo 31eKmpOIHEPSUL.

UDC 621.311.12

Electric arc furnaces are strongly fluctuating nonlinear loads. Random changes in arc
length and scrap conditions produce rapid active- and reactive-power variations, low-
frequency voltage modulation and a continuous spectrum of harmonics and interharmonics.
Because many of these components lie close to the fundamental frequency, conventional
tuned filters alone cannot eliminate the resulting flicker and broadband distortion.

Previous studies have developed dynamic arc models for flicker analysis, online methods
for interharmonic measurement, short-circuit-ratio screening criteria and statistical
assessments of disturbance propagation [1-4]. However, a concise modelling chain that
links stochastic arc behaviour, 5-Hz harmonic/interharmonic grouping, standard-compliant
flicker evaluation and explicit grid-strength requirements remains useful for EAF
connection studies.

The aim of this work is to model a 75-MVA EAF at waveform and envelope levels, quantify
its principal spectral components, calculate Pst and Plt over a realistic melt programme and
determine the short-circuit ratio required to satisfy GOST and IEC limits [5-7].

The investigated furnace has a 75-MVA transformer with a 750-V secondary and is
connected to a 110-kV PCC. The base grid short-circuit capacity is 2500 MVA, giving Ksc
= Ssc/Str = 33.3; the parametric study varies Ksc from 16 to 267.

At waveform level, the electric arc is represented by an energy-balance dynamic model.
The arc-resistance parameter is modulated by two Ornstein—Uhlenbeck processes with



different correlation times to reproduce slow scrap movement and faster arc fluctuations.
Phase asymmetry is included, the three-phase system is integrated with a 100-us step, and
10-cycle Hann windows provide 5-Hz spectral resolution. Harmonic and centred
interharmonic subgroups are evaluated by RMS grouping.

At envelope level, the operating point is PO = 52 MW and Q0 = 46 Mvar. Correlated
stochastic power variations determine the PCC voltage deviation, which scales with grid
short-circuit capacity. A 230-V, 50-Hz carrier is processed by a full IEC 61000-4-15
flickermeter [5]. The simulated two-hour programme includes 20 min of bore-down, 70 min
of main melting and 30 min of refining. A separate sweep determines Pst(95%) as a function
of Ksc and compares the result with [EC and GOST limits [6,7].

The waveform model settles at approximately 54 kA per phase, 70.3 MVA apparent
power and 43.8 MW arc power. The spectrum forms a continuous interharmonic “carpet”
around the fundamental and characteristic harmonics. As shown in Table 1, the two
subgroups below 100 Hz dominate the furnace-current distortion, whereas the corresponding
voltage components remain comparatively small at the 110-kV PCC.

Table 1. Main harmonic and interharmonic subgroups.

Component Current, % of I PCC voltage, % of Ui
Interharmonic 0-50 Hz 5.92 0.117
Interharmonic 50-100 Hz 4.18 0.156
3rd harmonic 2.24 0.192
5th harmonic 3.96 0.565
7th harmonic 1.48 0.294

The melt programme produces the highest flicker during bore-down because arc
instability and reactive-power swings are greatest at this stage. Pst is about 5.9 during bore-
down, 3.7 during main melting and 1.3 during refining (Figure 1). For the complete cycle,
Pst(95%) = 5.91 and PIt = 4.0. These values exceed the GOST limit by about 4.3 times and
the IEC planning levels by approximately five times; even the refining stage remains above
the IEC planning values.

6 g
bore-down main melting refining

GOST 32144: P, = 1.38

T T
0 20 40 60 80 100 120
Time, min

Fig. 1. Short-term flicker severity over the two-hour melt programme (Ksc = 33.3).

The parametric sweep confirms an approximately inverse relationship between Pst(95%)
and Ksc. The GOST limit requires Ksc > 114, close to the empirical recommendation of
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about 120 reported in the literature [3]. The stricter IEC planning levels require Ksc values
of 177-199, corresponding to short-circuit capacities of roughly 13.3-14.9 GVA for a 75-
MVA furnace, which are unavailable in most industrial networks.

Table 2. Required short-circuit ratio for flicker compliance.

Criterion Limit Required Ksc
GOST 32144-2013 Pst<1.38 >114
IEC planning level, MV Pst<0.9 >177
IEC planning level, HV Pst<0.8 >199
Empirical recommendation No annoying flicker ~ 120

The results have three practical implications. First, integer-harmonic-only assessment
underestimates EAF current distortion because the largest components are interharmonic
subgroups below 100 Hz. Second, at typical industrial connection strengths (Ksc = 30-80),
an uncompensated furnace cannot satisty flicker requirements, so SVC- or STATCOM-class
dynamic compensation is necessary. Third, reducing the bore-down duration and improving
scrap layering, electrode control and foamy-slag practice can reduce the most severe flicker
stage. The principal limitation is that the stochastic envelope was calibrated to representative
rather than plant-specific records; nevertheless, the inverse scaling with Ksc is robust and
agrees with published field observations [2—4].

A two-level stochastic model was developed to assess the interharmonics and voltage
flicker of a 75-MVA AC electric arc furnace. The model shows that current interharmonic
subgroups below 100 Hz reach 5.92% and 4.18% of the fundamental and exceed all integer
harmonics except the 5th. At Ksc = 33.3, the complete melt cycle gives Pst(95%) = 5.91 and
Plt = 4.0, with the highest disturbance during bore-down. Flicker decreases approximately in
inverse proportion to grid short-circuit ratio, but an uncompensated furnace would require
Ksec > 114 for GOST compliance and Ksc > 177-199 for IEC planning levels.
Consequently, large EAF installations on realistic industrial grids require dynamic reactive-
power compensation, supported by operational measures that reduce arc instability.
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BJIMSHUE BBICIINX TAPMOHHUK TOKA JIYTOBOM
CTAJIEILIABUWIBHOM IIEYX HA IIOTEPHU, HATPY30UHYIO
CITIOCOBHOCTHB U TEIUVIOBOE CTAPEHHUE ITUTAIOLINX
CUJIOBBIX TPAHC®OPMATOPOB
Maxmyrxonos C.K.

Maxmymxonos Cynmonxysca Komonxyoca yenu — PhD, cmapwuii npenooasamens,
Tawikenmckuil 20cy0apcmeentbill mexHu4ecKull yHugsepcumen,
2. Tawxenm, Pecnyonuxa Y3oexucman

AnHomayua: KOIUYECMBEHHO OYEHEHO GIUAHUE GbICUIUX 2APMOHUK MOKA 0Y20601i
cmanenaasunvhou neuu ([ACI) na neunoii mpauncgopmamop 50 MB-A u cemesoii
mparncgopmamop 63 MB-A. [ munogeix cnekmpos cmaoduti pacnaaenenuss (THD; = 11,2
%) u pagunuposanus (2,9 %) no IEEE C57.110-2018 paccuumanvt kosgduyuenmol
2apMOHUYECKUX nomepb, OONOIHUMENbHbIE NOMepU U OONYCIMUMAA HAZPY3KA, Menjiogule
nocnedcmeusi onpedenenvt no IEC 60076-7. Huskouacmommuwiii cnekmp J[CII chusicaem
oonycmumyio  Haepysky auuwe na 0,5-0,6 %, oo0nako 6 nepuod pacniasneHus
donoanumenvHvle nomepu docmuearom 7,1 u 3,45 kBm. Ux cymmapHnoe 200080e 3HaueHue
cocmaensiem okono 39 MBm-u. I[lpupocm memnepamypvl Haubonee Hazpemou MOYKU
neunozo mpancpopmamopa oxono 1,1 K yckopsem cmapenue uzonayuu na 14 % 6 nepuoo
pacnaaenenus u npumepno na 8 % 6 cpednem 3a yuxa. Iloxazamo, umo 0asi OyeHKu
6030eticmeus pewiarowum aeinsemcs He moavko THD;, Ho u hopAOOK 2apMOHUK.

Knioueevie cnosa: Oyzoeas cmanenniasuibHas nedv, GbICUIUE 2APMOHUKU, CUNOBOL
mpanc@opmamop, suxpesvle NOmepu, Hazpy304Has CROCOOHOCb, MeNI080e Cmapetue.

INFLUENCE OF HIGHER-HARMONIC TYPES OF ARC FURNACE
CURRENT ON LOSSES, LOADING CAPACITY, AND THERMAL
AGING OF SUPPLY POWER TRANSFORMERS
Makhmutkhonov S.K.

Makhmutkhonov Sultonkhuja Komolkhuja ugli — PhD, head teacher,
TASHKENT STATE TECHNICAL UNIVERSITY,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: The influence of higher-harmonic types of arc furnace (AHF) current on a 50
MVA furnace transformer and a 63 MVA power transformer was quantitatively assessed.
For typical spectra of the melting (THD; = 11.2%) and refining (2.9%) stages, harmonic
loss factors, additional losses, and permissible load were calculated according to IEEE
C57.110-2018; thermal consequences were determined according to IEC 60076-7. The low-
frequency spectrum of the arc furnace transformer reduces the permissible load by only
0.5-0.6%, but during the meltdown period, additional losses reach 7.1 and 3.45 kW. Their
total annual value is approximately 39 MWh. An increase in the temperature of the hottest
point of the furnace transformer of approximately 1.1 K accelerates insulation aging by
14% during the meltdown period and by approximately 8% on average per cycle. It has
been shown that not only the THD; but also the harmonic order are decisive for assessing
the impact.
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Keywords: electric arc furnace, higher harmonics, power transformer, eddy current losses,
load capacity, thermal aging.

VIAK 621.311.12

JyroBas cranennaBuibHas TI€Ub SIBIAECTCS MOITHOW HEIMHENHON HAarpy3KoH, TOK KOTOPOU
COJICP)KUT HM3MEHSIONIUECS MO CTaJusM IJIABKM BBICIIME TapMOHMKH. DTH COCTaBJISIOIINE
MOBBIIIAIOT BUXPEBBIC MOTEPH B OOMOTKAX NPHUOJIM3UTENHFHO NPONOPIMOHAIBHO KBaapaTy
MOpSiAKA TApMOHMKH W YBEJIMYHMBAIOT IPOYHE TOTEPH paccesHus. MeTompl WHKCHEPHOU
omenkn 3akperreHsl B IEEE C57.110-2018, a TermoBoe cocTOSHUE U CTapEHUE W3OJSIHA
paccmarpusatores B [IEC 60076-7 u TOCT 14209-97 [24].

Hdus  JICII HeKOppeKTHO MEXaHWYECKH MPHUMEHATh KOA(POHUIHEHTH CHIDKCHUS
MOIIIHOCTH, TIOMYYEHHBIE MJIsI BBIIPAMHUTENBHBIX Harpy3ok: mpu oxamHakoBoM THD;
BBICOKOYACTOTHBIN CHIEKTP CO3/1aET 3HAUUTEIBHO OOJIbIINe BUXpeBbIe oTepu. Llens paboTs
— OIPEeJIeNIUTh JONOJHUTENbHbIE TOTEPU, U3MEHEHHE JOIYCTUMOM HAarpy3ku M yCKOpPEHUE
TEIJIOBOTO CTapeHMsl JIBYX IOCJIEJO0BATENbHO MHUTAIOIIMX TPaHCHOPMATOpOB C Y4ETOM
TUIIOBOTO LIUKJIA ILIaBKH.

B pacuére ucnonb3oBanbl tunoseie cnekTpsl JCII mo IEEE 519 [1]. [ns HawamsHOTO
pacruiaBneHus npusATel [, = 7,7 %, I3 =5,8 %, [, =2,5 %, [ =4,2 % u 1, =3,1 % (THD; =
11,24 %); nns padpuauposanns — I3 = 2,0 % u Is = 2,1 % (THD; = 2,9 %). [Ina cpaBHeHUsS
paccmoTpeH 12-mynbeHbI Bempamurens ¢ 6mmskuM THD; = 10,5 %, Ho npeobnanannem
rapmoHuk 11, 13, 23 u 25-ro nopsaxos.

ITo IEEE C57.110-2018 [2] Harpy3ouHble MOTEpU pas3neicHbl Ha oMudeckue PR,
BuxpeBsle norepu P EC u mpoume mortepu paccesHuss P_OSL. Croextp yduThIBaiCS
kod¢p¢unnentamu F HL u F HL-STR; nmomyctumblii TOK onpenensuicss M3 YCIOBHS
COXpaHEeHHs HOMHHAJIBHBIX CYMMapHBIX MOTeph. PaccMaTpuBainuCch e4HON TpaHCchopMaTop
50 MB-A, 35/0,62 kB (Px = 320 kBt) u cereBoii Tpanchopmarop 63 MB-A, 110 kB (Px =
245 kBrt). [IpogomKUTEIbHOCTh IUKIIA IPUHSATA: paciuiaBicHue — 55 %, padhuHUpOBaHUE
— 30 %, may3er — 15 %, rogoBas padota — 6500 u.

KoapunmenTsl rapMOHNYECKUX MOTEPh [UI BUXPEBBIX U IIPOYUX IMOTEPh pacCesHHs
OTIPEEISIINCH CIEAYIOINM 00pa3oM:

Fo- Yn Un/1)? 2 F _ Yn Un/11)? h%®
YR MR T Un/1)?
Harpy3ounsie motepu npu HECHHYCOUIAILHOM TOKE PACCUUTBHIBAINCH MO BHIPAXKEHHIO:

-2
Py, = 1*(Pac + Fup, Pec.r + Fuv-str Posi-r)
MakcumanbHO JOIYCTUMBIA TOK ONPEAeNSICS N3 YCIOBHUS COXPAaHEHHS HOMHHAJIBHBIX
CYMMapHBIX ITOTEPb!

1 + gC—R + PO*SL—R
1+ Fy Peegr + Fur-str Fosir

ITpupocT Temnepatypsl HanboIee HArpeToH TOYKH pacCUUTaH Mo TeroBoit moxenu IEC
60076-7 [3]. VYckopeHne cTapeHHS W30JSIUU ONPEAENANIoch IO IIECTHTPAaTyCHOMY
nmpaBuity, ucnosbdyemomy takke B 'OCT 14209-97 [4].

KoadduureHT oTHOCUTETBHOI CKOPOCTH TEIUIOBOTO CTAPEHHS H3OJIILUHN OMpPEIeIIsics
MO MIECTUTPayCHOMY NIPABUITY:

[max -

V= 2A9h/6
Jnst cnextpa pacmaienns noiaydeHo Fyp = 1,141 u Fur-str = 1,018, Torma xak npu
padurupoBannn Fyr = 1,014. ¥V Bempsmurens ¢ conoctaBuMbiM THD; xo3ddurment Fur
paBen 2,931. CnenoBarenbHO, OJIMHAKOBOE CYMMapHO€ MCKa)XEHHE HE O3HayaeT
O/IMHAKOBOE TEIUUIOBOE BO3JIEUCTBUE: FaPMOHUKHU BBICOKOIO MOPSAKA MUMEIOT 3HAYUTEIBHO
OOJIBIINI BEC.
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B mepuon pacmiaBiieHHS TaApMOHUKH YBCIMYHMBAIOT HArPY30YHBIC MOTEPH IEYHOTO
tpanchopmaropa ¢ 288,8 no 295,9 kBt (+7,1 kB, wnum 2,46 %), a cereBoro — ¢ 152,9 no
156,4 kBT (+3,45 kBT, unu 2,26 %). CpenHeB3BelIeHHbII TpUpocT 3a 1uki paBeH 4,0 u 1,9
KBT cOOTBETCTBEHHO; JOMOJHUTENbHBIE TOJOBBIE TIOTEPU IHEPTHH cOocTaBIsiOT 26,0 u 12,6
MBT-4, T0 ecTb 0K0J10 39 MBT 94 cymmapHo.

Honycrumas narpyska npu crnekrpe JICII coctaBmster 99,4 % HOMHHAIBHOTO TOKa IS
neuynoro u 99,5 % nmna cereBoro TpanchopmaTopa. [l BBIIPSIMHUTENHHOTO CIIEKTPa
paBHoro THD; oma cmmxaercs mo 93,7 m 94,7 %. Takum oOpa3oM, clenmuaibHOE
CyIIECTBEHHOE CHIDKEHHE HOMHHAIBHOW MOIIHOCTH TPAaHC(HOPMATOPOB UL THUIIOBOTO
HU3KodacToTHOTO crekrpa JCII He TpeOyeTcs, YTO COrIacyeTcs C SKCIIePUMEHTAIFHBIMHU 1
0030pHBIMHU TaHHBIMH |5, 6].

B mepuoa paciuiaBieHHs MPHUPOCT TEMIEpPaTypbl HaWOOJIEe HATPETOM TOYKU MEYHOTO
Tpanchopmaropa cocraBiser okonmo 1,1 K, cereBoro — okomo 0,7 K. DT10 yckopser
CTapcHHE H30JIUM COOTBETCTBEHHO Ha 14 u 9 % B Tepuoj pacIUiaBiCHUS U
npuOIU3UTEeNEHO Ha 8 U 5 % B cpemHeM 3a UK. [103TOMY BO3JCHCTBHE TAPMOHUK HEJb3s
CUMTATh NPEHEOPESIKUMBIM, OCOOCHHO MpPH OLEHKE OCTATOYHOIO pecypca; JIOKaTbHbIC
TEMIIepaTyphl MOTYT MPEBBIIIATh CPESAHCHHTETPATBHBIC OIICHKH [7].

Tabnuya 1. Ceoonvle pesynbmamul oyenku eausHus capmonux J[CI1.

IMeunoii CereBoii
IHoxa3arean
TpancopmaTop TpaHcopMmaTop
Jonycrumas Harpyska rnpu cnexrpe JCII, % 99,4 99,5
Jonyctumast Harpy3ka H(}))I/I CIEKTpe 937 947
BBINPSIMUTENS, Y%

TIpupocT moreps npu pacmiasicHud, KBt / % 7,1/2,46 3,45/2,26
CpenHuii IPUPOCT MOTEPH 32 HUKI, KBT 4,0 1,9
['omoBble JONOTHUTENBHBIE TOTEpH, MBT 1 26,0 12,6

IIpupocTt TemmnepaTypsl HanboIee HarpeToit N
1,1 =0,7
ToukH, K
YckopeHue crapeHus g/pacnnaBneHHe / UKIT), 14/8 9/5
0

Pacuér crnexgyer paccMarpuBaThb Kak HUXHIOWO OLeHKY, nockoibky IEEE C57.110
YUUTBIBAET LEIOYUCICHHBIE TapPMOHHMKH, HO HE MOJHOCTbIO OTPAKAaeT MHTEPTrapMOHHUKH,
TOKH OOpaTHOW MOCIIEOBATENLHOCTH M BO3MOXKHOE DPE30HAHCHOE YCHIICHHE B CETIX C
KOHJICHCATOPHBIMU ~ yCTaHOBKaMH. JIJsI TNPaKkTHYECKOro IpHMEHEHHsS HeoOX0anMo
HCTIONb30BaTh (PAKTHUECKH M3MEPEHHBIN CIEKTpP M MIPEABAPUTENHLHO IIPOBEPUTH OTCYTCTBHE
PE30HAHCOB.

Tunmaseiii Hu3kouactoTHbIN cnektp JCII mpu THD; oxono 11,2 % mpaktudecku He
OTPaHMYMBAET HArPy304HYI0 CIIOCOOHOCTh IHMTAIONIIMX TPaHC(HOPMATOPOB: CHHXKEHHE
coctapmsieT yuiib 0,5-0,6 %, TO €CTh 3HAUUTEIHHO MEHbBIIIE, YeM TMPH BBITPSIMUTEIHHOMN
Harpyske ¢ Tem xe THDi. Bmecte ¢ TeM rapMOHHMKHM YBEIUYMBAIOT CyMMAapHbIE IOTEPU
JBYX TpaHchopmaTopoB npumepHo Ha 39 MBT-u B roJ U yCKOPSIIOT TEIUIOBOE CTapeHHe
m3omaruu. [losTomy mpm BBIOOpE M JAMArHOCTHKE TpaHc(hopMaTopoB HEOOXOAMMO
yuuThiBaTh He Tonbko THD;, HO M TOPSIOK TapMOHMK, [OJIO0 BHUXPEBBIX IOTEPS,
UKJIMYHOCTB TUIABKH U (PAaKTHUECKUI TeMIIEpaTYPHBIH PEKUM.
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METHOD FOR FORMING THE FEASIBLE SEARCH SPACE FOR
NOMINAL VOLTAGE SELECTION IN DISTRIBUTION
NETWORKS BASED ON THE “POWER-DISTANCE”
CONSTRAINT
Samiev Sh.S.
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Abstract: This study proposes a method for forming a feasible search space for nominal
voltage selection in distribution electrical networks based on the “power—distance”
constraint. Admissible voltage levels are determined as a function of transmitted apparent
power and line length using limiting transmission characteristics and linear interpolation. A
concentrated load at the end of the line is considered as the limiting operating condition.
The method is applied to 10, 20, and 35 kV networks and enables technically infeasible
voltage alternatives to be excluded before optimization, thereby reducing the search space
and improving computational efficiency.

Keywords: distribution network, nominal voltage, power—distance constraint, feasible
search space, linear interpolation, network optimization.

METO/J ®OPMUPOBAHUSA TIPOCTPAHCTBA ITIOUCKA
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Aunomayun: 6 OanHOU pabome NPeOIONCeH Memoo0 OPMUPOSAHUsS RPOCMPAHCMEA
00ONyCIMuMbIX peutenuli Onia 6b100pa HOMUHANILHO20 HANPANCEHUS 6 PACHpeOenumenbHblX
INEKMPUYECKUX CeMSX HA OCHOBE 02PAHUYEHUSI K MOWHOCIb — paccmosanuey. JJonycmumble
VPOGHU HANPANCEHUS ONPEOeNAIOMCA KAK GYHKYUA nepeoasaemoll Kaxcywelics MOwHOCmu
U ONUHBL JUHUU C UCNONL308AHUEM NPEOelbHbIX XAPAKMEepUCmux nepeoayu u JuHetHou
unmepnoasyuy. B kauecmee npedenvnoco pabouezo  Ycio6us  paccmMampueaemcs
KOHYEeHMpUPOBAHHAS. HA2PY3KA HA KOHYe auHuu. Memoo npumensemca k cemam 10, 20 u 35
KB u noseonsiem uckuouums mexHuuecKu HeyeiecooopasHvie 8apuanmvl HANPpA’CeHUus 00
onmumusayuu, mem — CamblM  COKpawas NpOCMPAHCMBO  NOUCKA U  NOBbIUASA
BLIYUCIUMENBHYIO I heKmusHOCb.

Knrwouegvle cnoga: pacnpedenumenvhas cemv, HOMUHATbHOE HANpAdCEHUe, OZPAHUYEHUE
MOWHOCIU U PACCOAHUA, OONYCIUMOE NPOCMPAHCINEO NOUCKA, TUHEUHAS UHIEPROTAYU,
ONMUMU3AYUA Cemu.

UDC 621.316.11

The rational selection of nominal voltage is a key task in the design and optimization of
distribution electrical networks, since the feasible voltage level depends on transmitted
power and line length, which directly influence current loading, voltage drop, power losses,
and investment requirements. Conventional approaches based mainly on engineering
experience or standard recommendations may not always ensure an optimal technical and
economic solution.

Therefore, this study considers nominal voltage selection as an integral part of the
overall optimization of distribution network parameters. A method is proposed to form a
feasible search space based on the “power—distance” constraint, allowing technically
inadmissible combinations of nominal voltage, line type, and conductor cross-section to be
excluded before the optimization process.

In this study, the nominal voltage is selected from a feasible set determined by the
transmitted power S and line length L, rather than from a fixed set of discrete values. The
limiting electric power transmission distance diagram is therefore used as the
methodological basis for defining the admissible voltage range [1, 2].

For a given (S, L) pair, the feasible set of nominal voltage levels is determined as
follows:

QL) ={U ey I1s<sE WL} (1)

where Sl(i’:,)l(U, L) - is the maximum allowable transmitted power, MVA, for a given

nominal voltage level (U) and line length (L); (k=1) corresponds to the case in which the
load is uniformly distributed along the line, while (k=2) represents the case of a
concentrated load at the end of the line.

To ensure a conservative assessment, the relationships corresponding to the case of a
concentrated load at the end of the line are adopted as the primary constraint. This operating
condition is considered the most severe from the standpoint of electric power transmission,
since it imposes stricter requirements in terms of voltage losses and loading of network
elements [2, 3]. Accordingly, the following condition is adopted when forming the search
space:

(S, L) ={U € 0y 15 <52, L)} )

Since the diagram of limiting electric power transmission distances is presented in
graphical form, the values of Sl(if,)l(U, L) are determined by linear interpolation using

reference points obtained from the diagram. If the reference points (L;, SL(,ZJ)) and (Lj;q,
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Sl(,zj) +1) are known for a given nominal voltage level U, then for L; < L < L;, the limiting
transmitted power is determined as:
(2) 51(12.1)‘+1_s£12.1)'
U, L) =S, + m(L - L), 3)
As a result, the overall feasible search space for solving the optimization problem is
formed as follows:

5(2)

lim

0,(5.1) {X =[UmF] | U € Qu(S, L), me€{0HL, ABC, CL}, @
ulo, L) = (um)
Feq,™

In this approach, not all theoretically possible voltage levels are considered under equal
conditions. Instead, the optimization is performed only within the set of voltage levels that
are technically admissible for the specified transmitted power and line length [3, 4].

Each nominal voltage level has a technically and economically reasonable application
range determined by transmitted power and line length. Increasing either parameter leads to
higher current loading and losses, which may require a transition to a higher voltage level.
Therefore, a “power—distance” constraint is used to define the feasible application ranges of
10, 20, and 35 kV networks. For given S and L, the admissible voltage levels are determined
from Fig. 1 using the concentrated-load curves as the limiting condition [5, 6].

785 (MVA)

24

e 10 20 30 30 40 50 60 70 Lt

Fig. 1. Limiting power transmission distance: 1 — load uniformly distributed along the line length; 2 —
concentrated load.

The proposed “power—distance” constraint provides a practical way to form a technically
feasible search space for nominal voltage selection in distribution networks. By considering
transmitted power and line length simultaneously, unsuitable voltage levels can be excluded
before the optimization process. This reduces the number of candidate solutions and creates
a more efficient basis for the subsequent optimization of 10, 20, and 35 kV distribution
network parameters.
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IOPUITNYECKUNE HAYKHAU

BBEJAEHUE PEECTPA JOJI’KHUKOB 110 AIMMEHTHBIM
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AHnnomayus: 60npoc 63viCKAHUA AIUMEHMO8 8 Poccuu ocmaemcs 00HUM U3 CAMblX OCIPbIX
U IMOYUOHANLHO Hanpsxcennvix. Hecmomps na  yoicecmouenue 3saxonodamenscmea,
molcauu  Oemeil U HyHCOQIOWUXC  ObIBWUX CYNPY208 NO-NPEXCHeMy He NOLYYAlom
RONIOJICEHHOU PUHAHCOBOT NOOJEPIICKU. B Kauecmee HOB020 UHCHMPYMEHMA OISl PEeUleHUs.
9mou npobiemvl CO30aH eOUHbLL Pedepalbhbill peecmp OOINCHUKO8 NO  ANUMEHMHbIM
obszamenscmeam. B cmamve pazbepemcs, umo smo makoe, kKak oH 00JdHCeH pabomams u
KaKue cnopbl 6bi3bl8aem.

Knrouesvie cnosa: anumenmol; peecmp OONNCHUKOG, ANUMEHMHbIE 0OA3AMENbCMEA;
UCHOTHUMENbHOE NPOU3BOOCBO, BAHK OAHHBIX UCHOIHUMENbHBIX NPOU3EOOCHIS.

INTRODUCTION OF A REGISTER OF DEBTORS WITH RESPECT
TO ALIMONY OBLIGATIONS
Panchenko R.B.!, De Torbi A.V.2
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’De Torbi Andrey Viadimirovich — undergraduate,
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Abstract: The issue of alimony collection in Russia remains one of the most pressing and
emotionally charged. Despite stricter legislation, thousands of children and needy ex-
spouses still do not receive the financial support they are entitled to. A unified federal
registry of alimony debtors has been created as a new tool to address this issue. In this
article, we'll explore what it is, how it works, and the controversy it generates.

Keywords: alimony,; register of debtors; alimony obligations, enforcement proceedings;
database of enforcement proceedings.

VIIK 347.635.3

WHCTUTYT aJMMEHTOB WIpaeT BaKHYIO COIMAJIBHYIO POJIb, BBIXOAS 32 PAMKH YaCTHBIX
OTHOIICHUH MEXIY POIUTEISIMH U IETHMHU.

Hecmorps Ha  cymiecTByrOmIME  MEXaHH3MBI  NPHUHYIUTEIBHOTO  B3BICKAHMS,
3HAYUTENbHAS YacTh JETeH HE IMOJydaeT MOJOXKEHHOTO COJAEpKaHMSA, MOCKOJBKY JaHHAas
KaTeropusi HOCUT MacCOBBII XapakTep, OoJbIIast 10Jsl JOJDKHUKOB HE UMeeT O(UIMAIEHON
paboThl, MO0 moydaeT 3apabOTHYIO IUIATy HEO(QHIHMAIbHBIM CIHOCOOOM, YTO 3aTpyAHSET
B3bICKaHHE. HecoBepIieHcTBO 3aKOHOJATENILCTBA B TOM 00IACTH IO3BOJISIET JODKHHKAM
YKJIOHSITBCS OT BBIIUIAT, HCIIOJIB3YS CXEMBI COKDBITHS a0X0J0B. OueBHIHO, Hpobiiema
IMMEHTHOH 3aJJOJDKEHHOCTH TPeOyeT KOMIUIEKCHOTO TI0/IX0/1a, B TOM YHCIIE, YKECTOUCHHS
KOHTPOJISL 32 JJOXO/aMH JIOJDKHHKOB M COBEPILEHCTBOBaHMS paboTsl DepepanbHO CirysKObI
CyneOHBIX IPUCTABOB.
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I/IHCTI/ITyT AJIMMCHTOB BO3HHK KaK MCXaHU3M, HpPI?;BaHHbIﬁ rapaHTUpOBaTh CO6J'HO,H€HI/I€

KOHCTUTYHMOHHOTO HpUHOWIA — IIpaB pe6eHKa Ha HOCTOﬁHbIﬁ YPOBEHb KU3HU BHC
3aBHCUMOCTH OT CEMEHHOT0 ITOJI0XKECHUS X pOHHTeHCﬁ.
AnuMeHTBI — CpeacTtBa Ha COACPKAHUEC HCECOBCPIICHHOJICTHUX neren 6o

HETPYAOCIOCOOHBIX ~ JeTed, JOCTHIIIMX  BOCEMHAALIATHJIETHErO0  BO3pacTa, WU
HETPYAOCIOCOOHBIX pomuTesield. TakuMm 00pa3oM aJlMMEHTaMH Ha3bIBAalOT MaTepHAIBHOE
obecrieyeHrne, KOTOPOE 3aKOHOAATENBECTBO OOS3BIBAaCT BHIIUIAYMBATH POJCTBEHHHUKY
JIOOPOBOJIHLHO TIO COTJIAIICHNIO CTOPOH WU MPUHYIUTEIIBHO B CYJACOHOM TOPSIKE.

ITonoxenmssmu crareii 80 m 85 CemeitHoro koaekca Poccuiickoit ®enepanuu Ha
poauTeNeld BO3JIOKEHA O0SI3aHHOCTH COJAEPXKATh CBOMX HECOBEPIICHHOJCTHHX, a TaKkKe
HETPYAOCIOCOOHBIX COBEPIICHHOIIETHUX JACTEH, KOTOPhIE HYXAA0TCs B oMoy, OT Takoit
00513aHHOCTH POJTUTEIH HE OCBOOOXKIAIOTCSI HH B CIyYae, KOTAa CTH MOMEIICHBI B ICTCKHUE
YUpeKICHUs, HU B CIy4ae JIMIICHHs POJUTENbCKUX MPaB.

B Hacrosiiee Bpemsl YroJOBHO-IIPAaBOBas OXpaHa HECOBEPIICHHOJETHUX, 3allUTa HX
3aKOHHBIX TIpaB M MHTEPECOB — OJHO K3 OCHOBHBIX HalpaBiICHUN JEATEIbHOCTH
rocyaapctBa. B3pickaHHe alMMEHTOB SIBJISETCS OJHUM U3 BaXKHBIX HampaBlIeHUI
nestenbHOCTH DenepanabHOil CIyKObI CyAeOHBIX MPHCTABOB, MOCKOJBKY OT HX BBIILIATHI
3aBHCHUT YPOBCHb VIOBICTBOPCHHS HEOOXOMUMBIX, JKH3HEHHO BaXKHBIX IMOTpeOHOCTEH
COIMAJILHO HE3AIIUIICHHBIX KaTETOPHH IpaXkaaH. AJTUMEHTHBIM 00s3aTeIILCTBAM YICSACTCS
oco0oe¢ BHMMaHHE, TaK, TPeOOBaHMs O B3BICKAHHH AJTMMCHTOB ITOJJICKAT HEMEIJICHHOMY
HCIOJIHEHUIO, coriacHo craThe 211 ['paxkaanckoro npoueccyanbHoro kogekca Poccuiickoit
®enepanuu. Takke 3 TOMY MOATBEPKICHUIO CITYKUT U cTaThsd 111 denepanpHOro 3akoHa OT
02.10.2007 Ne 229-®3 «OO0 HCIOJHHUTEIHFHOM IPOU3BOACTBE», KOTOpas TIJIAaCHT, YTO B
MEPBYIO OUYepeib YAOBIETBOPAIOTCS, B TOM YHUCIIE, TPEOOBAHUS MO B3LICKAHUIO AJIUMEHTOB.

HecMoTpss Ha Hanmuume yKe CYIIECTBYIONIMX TNPEBEHTUBHBIX MeEp, OTpaHHUYEHUH,
3aMpeToB, CAHKIIUH, OHU HE BCETJa MPHUBOJAT K JKeJIaeMOMY Pe3yJbTaTy, U MOTOMY B IEJSAX
CO3/aHMs JICHCTBEHHOTO TMPABOBOTO MEXaHM3Ma CyOBEKTHI IpaBa 3aKOHOIATEIbHOMN
WHUIMATHBBI, a TaKXe 3aKOHOJATelbh CTaparoTCs TMOCTOSHHO COBEPIIEHCTBOBATH
3aKOHOJATEIHCTBO B ATOHU cdepe.

B cootBerctBum ¢ Ilomoxxenmem o DepepampHOll cinyxk0e CyneOHBIX IIPHCTABOB,
yTBep)KaeHHbIM YKa3zoM [Ipesunenta PO ot 13.10.2004 Ne 1316 «Bonpockl @enepanbHOR
cyx0b1 cyneOHsIx mpuctaBoB» Ha OCCII BoznoxeHa 0053aHHOCTH 10 (POPMHUPOBAHUIO U
BEJICHWIO OAaHKOB JAaHHBIX. B IeNsIX BOCHOJHEHHS CYMIECTBYIOIIETO Mpodenia JermyTaTaMu
TocymapctBennoit ymbl Obur moarotoBmeH u 23 HosOps 2010 roma BHeceH Ha
paccMoTperne TpoekT (enepanpHoro 3akoHa Ne 460139-5 O BHeCeHMHM H3MEHEHUH B
OenepanbHbiii  3ak0H  «O0  HCHONMHUTENHHOM  TPOU3BOJCTBE». llpu  BHeceHUH
3aKOHONPOEKTa Ha PACCMOTPEHHME MPENIoaraJoch, 4To pa3MelieHHe CBeAeHUil 00
WCTIOJTHUTENIbHBIX MPOU3BOJICTBAX B OaHKE NAHHBIX OyJeT CrocOOCTBOBATH OMEPATHBHOMY
MOJYYCHUIO JO/DKHUKAMH HH(DOpPMAIMK O TOM, YTO B OTHOIICHHH HHUX BO30YKICHO
HCIIOJIHUTENILHOE TPOU3BOJACTBO, YTO TO3BOJIMIO OBl JTOOPOCOBECTHBIM JOJDKHHKAM
CBOEBPEMEHHO HCTIOJHUTH TPEOOBAHUS HCIIOTHUTEIHHOTO TOKYMEHTA.

B cootBetcTBUM ¢ ocaenHel penakuueit @enepanbHoro 3akona ot 02.10.2007 Ne 229-03
«O0 HWCTIONHUTENFHOM TPOU3BOJCTBEY» CTaThi 6.1 mpemycmarpmBaeT, uto DenepanbHas
ciryk0a CyleOHBIX NPHCTABOB CO3/ACT W BEIET, B TOM 4YHCIE B JICKTPOHHOM BHIE, OaHK
JIaHHBIX HCIOJIHUTENBHBIX TpOu3BOACTB. CBeNeHHS O JIOJDKHHUKAaxX I10 aJIMMEHTHBIM
00s13aTeNIbCTBAM, COepIKaIrecs B OaHKe JaHHBIX, TAKKE BKIIOYAIOTCS B PEECTp JODKHUKOB
10 AJIMMEHTHBIM 00s3aTEILCTBAM, SIBJISIIONIAICS COCTABHOM YacThIO OaHKA JAaHHBIX.

ITopsimox dhopmupoBanus W BeleHWs] OaHKa JAHHBIX, BKIIOUYas pPeecTp JOJDKHUKOB TIO
aJMMEHTHBIM 00s13aTelIbCTBaM, OMpPENENsIeTCs TJIaBHBIM CyIeOHBIM TIprucTaBoM Poccuiickoit
®deneparnun. OOMEAOCTYTHBIMY SBISIOTCS, B TOM YHCIIE, CBEICHUS O JOHKHHUKE, 2 UMEHHO
JUTSI TPKJIaHWHA - GaMWIHS, UMsI, OTYECTBO (MPH HATWYWH), JaTa U MECTO POXKICHUSI.

Tax, ITpukazom @CCII Poccun ot 12.05.2012 Ne 248 yrBepaxaeH [lopsaok co3panus u
BeZIcHUsl OaHKa JAHHBIX B HCIOJHHUTEIHPHOM MPOHM3BOJCTBE B JJICKTPOHHOM BHJIE, TIC

20



CKa3aHO, 4TO OOMIEOCTYIIHBIC CBEICHM OaHKa NAHHBIX IYOJIUKYHOTCS Ha OQHIMATBHOM
nunrepHer-caiite @®CCII Poccun. OOmenoctynHble CBeICHUS, HE OTHOCAIIMECS K
MEPCOHANBHBIM JaHHBIM CYOBEKTOB MMEPCOHATIBHBIX JaHHBIX, MOTYT pa3MeIlaThcs B (hopMe
oTKpbIThIX NaHHBIX. [Ipukazom @CCII Poccum ot 04.03.2025 Ne 152 B Hero BHECEHBI
WU3MCHCHUS, a TAKXKE JIOMOJHCH TJIaBOW 00 OCOOCHHOCTSX BEICHHS OaHKa JAaHHBIX B YaCTH
peecTpa JODKHUKOB IO aIMMEHTHBIM 00513aTeIIECTBAM.

C 25 mas 2025 roga B Poccun Hauan paboTath peecTp MODKHUKOB IO aJUMEHTaM, a
“MeHHO BCTymuia B cuity DenmepanbHbiii 3akoH oT 29.05.2024 Ne 114-®3 «O BHeceHUHM
m3MeHeHniH B DenmepanbHbli 3akoH «OO0 HCIOTHUTEIHHOM IPOU3BOJCTBE», KOTOPHIM
MIPEIYCMOTPEHO BBEACHUE PeecTpa JOJDKHUKOB 10 ATMMEHTHBIM 00s3aTeNbCTBaM. JlaHHBII
peecTp sBISAETCS 4YacTbio cepBUca «bBaHK [NaHHBIX HMCHOJIHUTEIBHBIX NPOU3BOACTBY.
ITonHoMoOUMSI MO BENEHHUIO peecTpa B IJICKTPOHHOM BHAE Bo3l0oxeHbl Ha DenepanpHyro
CIy’k0y CyJeOHBIX MPUCTABOB, HA CaliTe KOTOPOI OH U pa3MEIIEH.

Peus unér o rocynapcTBeHHOM 3JEKTPOHHOM 0a3ze JaHHBIX s y4€Ta rpakJaH, KOTOpble
VKJIOHSIOTCS OT OOS3aHHOCTEH IO COJCPIKAHUIO CBOMX JCTEH WM HETPYIOCHOCOOHBIX
poauTeNnen.

OcHoBaHMeM JJisi BKJIIOYEHHS B PEECTp SBISIETCS TNPUBICUYCHUE JIOJDKHUKOB K
AIMUHUCTPATUBHONW M YrOJIOBHOM OTBETCTBEHHOCTH 3a HEYIUIATY CPEICTB Ha COAEpKaHUE
HECOBEpIICHHONCTHUX AeTell. Tak, mH(bDOpMamMsa O OODKHUKE HAXOAUTCS B OTKPHITOM
JIOCTYIE A0 MOJIHOTO MOrauleHus 3aJ0JDKEHHOCTH 1O alMMeHTaM. YacTu4uHas ynjaTa A0jra
HE SIBJISIETCSI OCHOBAHUEM IS HCKIIIOUEHUS U3 PEECTpa.

Takum oOpa3oM, (emepambHBIA 3aKOH NPHU3BaH CHOCOOCTBOBATh IIOBBIIICHUIO
MOTHBAIMK JOJHDKHUKOB, YKJIOHSIOIIUXCS OT YIUIAThl aJUMEHTOB, K HCIOJIHEHHIO CBOUX
00s53aHHOCTEW, YTO TMOMOXET MOBBICUTH J(PPEKTUBHOCTh B3bICKAHUS AaMMEHTOB U
COKPATUTh YHCIIO YKJIOHSIOMIUXCS OT BBIMJIAT POAUTENEH U MHBIX JIUIL.

[Mpeanonaraercs, dTo yKa3aHHas 0a3a JaHHBIX HEIUIATENBIIUKOB AJIUMEHTOB,
npeaycMaTpUBaloIiasl Co3/aHHe OTACIBHOIO peecTpa, OyAeT HOCUTh CTUMYJIHPYIOLIHMA
XapakTep, MOOYXKIAIOIMUA TIpakIaH HCKIIOYUTh PEIYTAllMOHHBIC IOTEPH, a TaKKe
HEOJarompuaATHBIE TIOCIEICTBHS, CBSI3aHHBIE C COIHMANBHO-ACIOBOM W  (PMHAHCOBOM
AKTUBHOCTBIO, TOBBICUT 3()()EeKTUBHOCTH IPABOBOTO BO3ICHCTBHS HA JIHII, YKIOHSIOIIMXCS
OT BBIIUIAThI ATUMEHTOB.

[IpuHMMas BO BHUMaHHWE, 4YTO OaHK JaHHBIX B HCIOJHHUTEIHHOM IIPOU3BOJICTBE,
CONIEPXHUT HWHGPOpPMANHIO 000 BCEX HAXOMANIMXCS HA WCIONHCHUH HWCIIOTHUATEIBHBIX
MIPOU3BOJCTBAX, OTAENIbHBIN CEPBUC, COAEpKAIIUNA CBEACHUS O JOJDKHUKAX 10 alMMEHTaM,
OyneT SIBIATHCS CIENUATbHBIM HCTOYHUKOM TMONYyYeHHs MH()OpMAIMM HMEHHO O TaKhX
JOJDKHUKAX.

Ilens co3manus peecTtpa — HE TOJBKO Y)KeCTOYHTh KOHTPOJIb, HO W CO3/1aTh
JIECTBEHHBI MEXaHH3M, KOTOpPBIA CJENaeT YKIOHEHHE OT aJIMMEHTOB MaKCHUMaJlbHO
HEBBITO/THBIM M COITHAILHO HETIPUEMIIEMBIM.

BBenenue peectpa MOMKHUKOB MO alMMEHTaM — JIOTUYHBIA U OXKUJAEMBIN Iar B
SBOJIIOIIMM MEXAaHMW3MOB 3aIIMTHI NpaB Aereid B Poccuu. DToO MOLIHBIA CUTHAI O TOM, YTO
poauTeNnbcKas OTBETCTBEHHOCTh — HE MPOCTO MOpajbHBIA JOJI, a TpakaaHcKas
00513aHHOCTH C CEpBE3HBIMU MTOCIIEACTBUAMI 32 €€ HEUCIIOTHEHHE.

OpmHako, 4YTOOBI ATOT WHCTPYMEHT HE MpPEBpaTWics B «IyOWMHY», a padoTan Kak
«CKaITBIICIbY, TPEOYETCs B3BEIMICHHOE 3aKOHOIATEIIHLHOE PETyIUPOBaHHKE, 3aIIUIIA0NIee KaK
mpaBa peOeHKa Ha cojaepkaHue, Tak UM 0a30BbIC MpaBa JOJDKHUKA, MTOMABIIETO B TPYAHYIO
curyanuio. bamanc MexXIy >KECTKOCTBIO M CIIPABEUIMBOCTHIO CTAHET TNIABHBIM KPUTEPHUEM
ycrexa 3TOro HelPOCTOT0, HO HE00X0IUMOTI'0 HOBOBBEICHUS.

Cnucok qumepamyput / References
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Poccus [Dnexrponsnstii pecype] / 3AO «KoucynprantlLitocy. — M., 2014.
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obGs3arenscTB // O6pazoBanue u npaso. 2021. Ne 2. C. 98.
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INEJATOI'MYECKHUE HAYKHAU

KOHCIIEKT 3AHSITUSA IO OKPYXKAIOIIIEMY MUPY «POJTHOM
KPAW — MAJIASI POJIMHA», 3 KJIACC
Boponosa 10.B.

Boponosa FOnus Bacunvegna - yuumensb HA4aIbHbIX KI1ACCO8,
Mynuyunanvroe 6100xcemHoe obweobpazosamensvroe yupexcoenue « OOLL No27y
2. Abakan, Pecnybauka Xakacus

Annomauus: ¢ cmamve npedCmasnien KOHCNEKM 3AHAMUsL MO OKPYICAIOWEMY MUpy Oist
yuawuxca 3 Kiacca, HAyeienHo20 HA DOpMUposaHue NpeocmagieHull 0 NOHAMUSX
«Poounay, «manas poouna» u «poomou Kpaily. B Xxode ypoka WKOTbHUKU YYamcs
COOMHOCUMb CBOE HENOCPeOCMBEHHOe OKpYCceHue (00M, VIUYy, HACENEHHbIU NYHKM) C
bonee KpynHvlMU MeppUMOPUATLHLIMU eOUHUYAMU — DAUOHOM, DESUOHOM U CMPAHOU 6
yenom. B xoHcnekme nodpobHo packpulmvl yeab u 3adauu 3axHsmusi (0bOpazosamenvHbie,
paseusaiowue, eocnumamenvhvie). X00 3aHAMus CMPYKMYPUpO8an nNoO IMAndM: Om
OP2AHU3AYUOHHO20 MOMEHMA U AKMYAIU3AYUU 3HAHUL 00 U3YYEHUsl HOBO20 MAMeEpudid,
npakmuueckou pabomvl, 3akpenienus, peduexcuu. Ocoboe eHUMaNUE  YOENEHO
oughpepenyuposannomy nooxooy: 8 MemoOUHecKux peKOMeHOayusx OdaHul CcOoembl No
aoanmayuu 3a0anuil O0ns Oemeli ¢ 0COObLIMU 00PA308AMENLHLIMU NOMPEOHOCAMU — C
ONOPOIl HA BU3YALbHBIE MAMEPUAIbl U 6bIOOPOM 3A0AHUL NO YPOGHIO CLOAICHOCTIU.
Koncnexm cocmasnen mak, umodul €20 MoxicHo 6bino 2ubKO adanmuposams noo pasHvle
VCI08UsL U OCODEHHOCMU KAACcd, a MAKdce Npues3amv K KOHKPEMHOMY PpeSUOHy —
Hanpumep, k Xaxacuu, Abaxany.

Knrouesvie cnoesa: oxpysicarowuti mup, 3 Kiacc, manas poouna, pooHou Kpatl, KOHCNeKm
3aHAMUS, NAMpUOmMuU4ecKoe 8oCnumanue, Kpaegeoueckas paboma, oupghepenyuposanuvle
sadanus, oemu ¢ OB3.

LESSON PLAN FOR THE SUBJECT “ENVIRONMENT?” — “NATIVE
LAND — SMALL HOMELAND,” 3rd GRADE
Voronova Yu.V.

Voronova Yulia Vasilyevna - primary school teacher
MUNICIPAL BUDGETARY EDUCATIONAL INSTITUTION “OOSH NO. 27",
ABAKAN, REPUBLIC OF KHAKASSIA

Abstract: The article presents a lesson plan for a third-grade class on the natural world,
aimed at developing students’ understanding of the concepts of “homeland,” “small
homeland,” and “native land.” During the lesson, students learn to relate their immediate
surroundings (home, street, settlement) to larger territorial units — the district, the region,
and the country as a whole. The lesson plan provides a detailed description of the lesson’s
goal and objectives (educational, developmental, and upbringing). The lesson is structured
in stages: from the organizational moment and axmyanuszayuu of knowledge to the study of
new material, practical work, consolidation, and reflection. Special attention is paid to a
differentiated approach: the methodological recommendations provide tips for adapting
assignments for children with special educational needs — using visual materials and
selecting assignments based on the level of difficulty. The outline is designed so that it can
be flexibly adapted to different conditions and characteristics of the class, as well as linked
to a specific region — for example, to Khakassia, Abakan.
Keywords: the surrounding world, 3rd grade, small homeland, native land, lesson plan,
patriotic education, local history work, differentiated assignments, children with disabilities.
VIIK 372.4:376:37.035.6
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Tema: PogHoii kpaif — Masnasi poJivHa.

Hesn: ®opmupoBaTh NpeACTaBICHUS Y YUALUXCS O CBOEH MaJoi poIuHe.

KoppexnnonHo-o0pa3oBaTebHbIe 32Ja4H:

- aKTUBU3UPOBATh IO3HABATEIbHYIO NESTEIBHOCTh YYAI[MXCS B M3YYEHUU UCTOPUU
MaJIOH pOJUHBI;
- COBEpLIEHCTBOBATH OPraHU3YIOIIYIO0 (DYHKIHIO PEUH.

KoppexnnonHo-pa3BuBaonue 3a1aqm:

- Pa3BHMBaTh AUAIOTHUYECKYIO PEUb YEPE3 BOIPOCHO-OTBETHYIO (hOpMYy pabOTHI;

-pa3BUBAThH BOCIIPHATHE M BHUMAHHE Y€Pe3 COCPENOTOUCHUE Ha 3aaHIUSIX YPOKa;

- pPa3BHBATh MBICIUTEIBHBIC OTIEPALIH Y€PEe3 PacCyKACHHUA, POPMUPOBAHHS BHIBOJIOB.

KoppekunonHo-BocnuTarejJbHble 3a/1a4H:

- BOCIIMTHIBATh AETEH Ipa’kAaHaMu CBOCH POXMHEI, 3HAIOIIMMU M yBa)KalOIIUMH CBOU
KOpHH, KYJIBTYpPY, TPAJAULMH, 00bIYan CBOECH POTHOM 3eMiln;

- BOCIIUTBHIBATh YMEHHE CIYIIaTh BHICKA3bIBAHHS TOBApHILEH, HE TepeOnBasi.

OoopynoBanue: JleTckasi WUTIOCTPUPOBaHHAs KpaeBeadeckas SHUUKiIoneans: AbakaH,
2021. dororpadun gocTompuMedaTeIbHOCTEH ropoxa. VHIMBHIYyalbHbIE KapTOYKH JUISA
paboTHI.

Xoxa ypoka.

1. Oprann3auMoHHbINA MOMEHT.

- JoOpwrii aeHs, moporue pedsTa.

(Yyumenv 6epém 6 pyku enobdyc)

- Xusér Ha 3emie genoBek. OH MalleHBKHH, 3emisi orpoMHas. YeaoBek IOOHUT CBOIO
3eMITI0 TIOTOMY, YTO HE MOXET IIPOKUTH 0€3 3BOHKOH MECHHU pydbs, O€3 ImenecTa JTyroBbIX
TpaB, 6e3 3BE3THOTO HOYHOTO Heoda.

- TlocnmymiaiiTe CTUXOTBOpEHHME W TMOAyMaiTe, Kakas TeMa Hamero ypoka? B astom
CTHXOTBOPEHHH T'OBOPHUTCS 000 MHE, O BAC U €111e, O 0UYEHb [NIABHOM M Ba)KHOM B HaIlleil )KHU3HH.

[Tox menoaus necuu «Xaxacusi» my3. I'. TanGaeBa

Most Majas Poauna

$1 mo6ito CBOIO CTpaHy,

Ho ocobenHo cBoro

Manyrwo Poguny!

[[Tupuny creneit pa3zgoabHBIX,

BericoTy Moryunx rop,

U TaexxHBIE TPOCTOPEI,

U rmy6okue o3epa —

Bce Mue goporo B ayiie!

U crpemitock g noaenuTbes

YyBCTBOM TPETIETHBIM CBOUM

U ¢ Hacténkoii, u ¢ ApTEMKOH,

U ¢ Makcumkoit, gaxe ¢ J{luMKoM.

Pacckaxxy UM Bce, 4TO 3HAIO

1 o Ponune cBoeii!

[TycTb 11000BH MOSI IPUBBLETCS

U B pebsiTax pa3oBbeTCH.

ITycts oHU ropasrcs kpaem,

OxpaHnsitor, OeperyT

U Tpagunun xakacos

Ilo Bceit )xU3HU IPOHECYT.

2. ®opMyaHPOBKA TeMbI 3aHATHS.

- [TompoGyiiTe chopMyTHpPOBATE TEMY HAIIETO 3aHATHS.

- Mer cerogusa Oynem ¢ Bamu roBoputh 0 Pommue. O mamoi poamne. Uto denoBek
Ha3bIBaeT cBoeil PoxguHon?
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- B kakoii cTpaHe Mbl C BAMU KUBEM?

- I'paxxgaHMHOM KaKOM CTpaHBbI BbI SIBJIsSIETECH?

- Kax nazpiBaetcs cronuua Haued Poauner?

Bce Mbl )kuBEM B OIpOMHOM CTpaHe HasBaHue, kotopod — Poccus. Poccus — camas
Gonbmiast cTpaHa Ha cBere. I'paHurns! Poccun mpoxomst u mo cyme, u no mopro. Hama
CTpaHa OYeHb KpacuBa u Oorata. Bee 3to Hama Pomuna.

Poauna poauna

-PebsiTa moCMOTpUTE y MEHS CIIOBO POAWHA HAIMMCAHO B NIBYX BapHaHTaxX, KTO 3HAET
nouemy?

- Korma cnoBo «Ponmna» mumercst ¢ 6ompimoii Oykeer? (Korma MBI TOBOpHM O HalleM
rocynapcTBe, 0 Halrel OOIBIIOH cTpaHe 1Mo Ha3BaHHeM Poccnst.)

- Korga crmoBo «ponuHay muriercs: ¢ ManeHbko# OykBei? (Korma Mbel TOBOpHM O HaIieM
ropojie, 0 HalleM pailoHe, O CTaHUILIe, TJE MBI JKUBEM. )

- Uto Ka)/AbIi U3 BaC CYMTAET CBOEH MaJloil poANHOM?

-Uto 3HayuT MOs?

-Yto 3HauuT manas?

-Uto 3HayuT poauHa?

- JlaBaiiTe K Ka)kKJOMy BOIIPOCY MOAOEPEM BapHAHT OTBETA.

Mos MOTOMY YTO 3[I€Ch MOS CEMbsl, MOU JIpy3bsl, MOH OM, MOs
YIIHIA, MOSI IIKOJIA.

Manas MOTOMY YTO 3TO MaJeHbKas 4acTHYKa Halel HeoOBATHOU
CTpaHBL.

Ponuna TOTOMY 4TO 37IECh )KUBYT POJHBIE MOEMY CEpILY JIIOAN.

3. OTKpbITHE HOBBIX 3HAHUIA.

- Ponuna HaumHaeTCs ¢ TOro, YTO THI BAPYT MOHMMAaeIb: Poccus He mpoxxuBET Oe3 Teds,
a THI He IPOXKUBEIH Oe3 Heé.

Pommaa — 3TO 3emus, rocymapcTBo, TAe d4enoBek poskmaercs. CnoBo «Poxmna
MpOM30LUI0 OT JpeBHero cioBa «Pox», koTropoe o0O3Ha4yaeT TIpymnmy JrOAeH,
00BeTMHEHHBIX KPOBHBIM poJCcTBOM (PoaHs).

IIpeanaraio Ha3BaTh KaK MOKHO 00JIbIIE CJI0B ¢ KOPHEM «POI».

Poauy — poacTBeHHUK, WieH poja.

PonuTenu — oten 1 MaTh, Y KOTOPBIX POXKIAIOTCS JETH.

PonmocnoBHass — mepedeHb TOKOJEHWH oxHOro pona. Jlromu ropasrcs cBoel
POIOCIOBHOM, U3yJalOT €€.

PonHst — poACcTBEeHHUKH.

Hapon — Hamws, Kutenu cTpaHsl.

Ponuna — 310 1 OTEe4yecTBO, CTpaHa, U MECTO POXKJICHHUS YeIOBEKa.

- UtoOBI Haml ypoK IOJY4HJICS MHTEPECHBIM W HEOOBIYHBIM, IIpe/Jlarald BaM CTaTh
uccinenoBaresiMi.  Uto sTo 3HaunmT? (DTO 3HAUMUT HAAO IPOBECTH HEOOJNBIIYIO
HCCIIeIOBATENILCKYIO PaboTy).

-Msb1 Oynem pabotaTe rpymmaMu. Y Kaxaoil rpymnmsl OyaeT cBOE HCClIeOBaHHE, T.€.
Kaxxas rpymmna OyAeT MCKaTh OTBET Ha CBOH Bompoc. B pe3ynpraTe paGOTHI MBI TOJIKHBI
OyzeM OTBETHTH Ha CJIEeIyIONIHe BOIPOCHL:

- Kaxkaii ropon, sBiisieTcst CToNuUIeH Hameil Mamoi poauHsl (Xakacun)?

- JlaBaiiTe celiyac MOMyTEMIECTBYEM II0 HALIIEMY FOPOY, a Ul 3TOTO CAJEM Ha MallINHY.

PedenBurarenbHoe ynpaskHeHHe.

Enewm, enem Ha mammHe (ABHXKEHHUE PYJIEM).

Haxumaem Ha nesianb (HOTY COTHYTH B KOJIEHE, BBITSIHYTS).

I"a3 BkiIrOUaeM, BBIKIIIOYaeM (pbIvyar IMoBEpHYTH K cebe, oT cedst).

CMOTpHUM MPUCTAITBEHO MBI B 1aj1b (JIaIOHB KO JIOY).

JIBOPHMKH CUHMTAIOT KarIk (PYKH COTHYTH B JIOKTSIX Hepe COOOH, TaIOHU PACKPHITH).

BmpaBo, BneBo — uncToTa! (HaKIOHUTH PYKH BJIEBO, BIPABO).

Bomnocs! epomut BeTep (MayibliaMy B3bEPOIINUTE BOJIOCHI).
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Ms! mohEpsl x0Tk Kyaa! (60O maner paBoil pyKH BBEPX).

4. IlpakTnyeckast padora (padora B rpynmax).

1 rpynna: Kak BBITJISIASIT CHMBOJIBI HaIero ropoaa?

(M3 HeckoNbKUX BapHaHTOB BHIOpATh rep0d ropoja, HAWTH B TeKCTE HHOPMALHIO O TOM,
4TO M300pakeHO Ha repoe)

T'epb npeocmaensem cobotl wum ¢ 20pu30HMANLHOU Haonucvio «Abaxkany. B eepxueil
yacmu Ha ¢poHe 20ny6020 Heba U 2071YObIX B0IH peKU U00paAddCeHa BadCHelulds
00CmonpuMeuamenbHocms 2opooa — OpeHue KameHnHvle ussasnus. Onu HA3618aI0MCA
meneupul. Ha nudicneti nonogsune zepba uzobpasicena cmens, KOMOPAs OKpylcaem Haul
20p00, U Ha e€ (poHe APKUL KPACHBIN YBEMOK — HCAPOK.

CocTaBuTh Napsl CJIOB: KAMEHHBIE N3BAsHNSA, KyITaIbHUIA, MEHTUPHI, KapKH.

KameHHbIe 3BasHUSA — MEHTHPBI, )KapKH — KyNaJbHHUIA.

2 rpynna: locronpuMeyaTeIbHOCTH TOpoAa. [onob6pars  ¢ortorpadum K
3amn(pPOBAHHBIM CIIOBAM.

Yupaxknenne «Cioxkn u3 mojgoBuHOK». CoOCTaBUTH ClOBa, 00O3HAYAroIIHe
JIOCTONIPUMEYATEIBHOCTH TOpo/Jia.

[apk3oo, arpre, puanMome, Jacte, MSATIAHHK, KOMIUIEKCCIIOPT (300mapK, TeaTp,
MEMOpHaJ, CTeNa, aMATHHK, CIIOPTKOMIIIIEKC)

3 rpynna: Ucropus ropoaa.

PaGora ¢ nepopMHpOBaHHBIM TEKCTOM.

3aHne HOTH KOHS IOTPY3WINCh B BOAY, M OH cOpOCHNI Hae3nHHKa B peky. ['opon
AbakaH ToMy4mi CBOE MMS IO Ha3BaHMIO PEKH, Ha Oeperax KOTOpOH pacrojioxeH. B
JPYroi JIeTeHJie TOBOPUTCS, YTO B JPEBHOCTH B THX MeCTaxX ObLIO MHOTO MeEIBENeH, U
«Abakan» («aba» — MenBelb, «XaH» — KpPOBb) INEPEBOJMTCS C XaKacCKOrO S3bIKa, Kak
«Me/iBeXbsi KpoBb». OIHa M3 JlereH]| pacckasbiBaeT O OoraTeipe mo uMeHu Aoba-Kaw,
HepenphIrHyBIIeM Ha KOHe uepe3 peky. C Tex Iop peKka M Ha3bIBaeTCsl 0 UMEHU OOraThbIpsi
— AbakaH. OfHaX/bl peKa pa3iuiiach Tak IIUPOKO, YTO KOHb HE CMOT MEPECKOUUTH Yepes3
Heé€. Kak e pexa nmomyduna cBo€ umMs?

- Mndopmarmio Mbl OyzseM HCKaTh HA CTPAHUIAX SHIMKIONEINH, CO3AaHHOM KO JTHIO
poxnenus ropoma (90 mer) AOakana. «JleTckas WUTIOCTPHPOBaHHAs KpaeBeqdecKas
SHIUKIIOTIEANS.

-A 4T0OBI Halle Hccie0BaHNe ObUI0 OPraHM30BaHHBIM, pacIipeAeiInTe 00S3aHHOCTH B
TpYIIe: OpraHu3aTop (OpraHu3yeT paboTy TPYIIIEI), uTel (padoTa ¢ TEKCTaMH), CEKpeTaphb
(BenméT 3ammcu), TOKIaTIHK (pacCKa3bIBaeT O Pe3yNbTaTax pabOTHI TPYIIIIE).

*Y4uTelb BBIIOJIHIET POJIb KOHCYJIbTAHTA.

5. IIpe3eHTanMs BbICTYIJICHUM.

Jletn BBICTYNAIOT, 3alUmialoT cBou paboThl. [10 OKOHYAaHMM Ka)IIOTO BBICTYIUICHHS
MOYHO 33/1aBaTh BOIIPOCHI BBICTYHAIOLIHM.

Ynpaxuenne «IIpugymaii Bonpoc».

6.ITonBeneHNe UTOTOB.

-Ham ypok nomomen x xonny. Ha kakue riaBHbIE BOIIPOCHI MBI CErOJHS OTBEYAJH, O
YeM T'OBOPUIIH?

Pedaexcus. [Ipogomxure BEICKa3bIBAHUE:

- CerozHs Ha ypoKe 5 y3Hal ...

- MHe oHpaBHIIOCH ...

- 5] Mory KcIoJIb30BaTh 3TU 3HAHUS ...

-Xody cKa3arb «cracuooy. ..

Cnucok qumepamyput / References
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