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Jocniosceno npoyec po3nodinenHHs mMsA208UX NIOCMAHYIL HA KOHKpPemHil  OiLlAHYL
eIeKMPONOCMAYAHHS NPU BNPOBAONCEHHT WBUOKICHO20 pYXYy. Bcmanoeieno onmumanbHy 6i0cmans
Midc mseoeumu niocmauyiamu 0as yiei Oinsanku. Lleil 6ucHO80K NiOKpinieHUuti eKOHOMIYHUM
pospaxyuxkom. Ilokasano, wo mpaouyiina Memoouxa 6UHAYEHHs O0BHCUHU MINCNIOCAHYIUHOT
30HU NPU  BNPOBAONCEHHI WIBUOKICHO20 pYXY O0d€ 3A6UWEHI pe3yIbmamiu, MmMOMY 60HA MAE
3ACmMoOco8y8amuch Ha WEUOKICHUX OLISAHKAX 3 KOPEKMYBAHHSIM.

Knrouosi cnoea: posnodinenns mseosux niocmanyit, OUCMAHYIs eleKmpPOnoCmAayanHs,
cxema 3aminyeHHs, mse08a mepexcd, ONMUMAailbHa 8i0CMAaHb.

Hccneoosan npoekm pacnpeoenenus ma208blX NOOCMAHYUU HA KOHKPEMHOM yuacmke
NEeKMPOCHADICEHUT NPU  BHEOPEHUU CKOPOCMHO20 O8UJCEHUA. YCmaHo8IeHo OonmumanbHoe
paccmosnue mMexHcoy msa208blMu NOOCMAHYUAMU Ol IMO20 yuacmra. Imom 6bl800 NOOKpenJieH
9KOHOMUYecKum pacuemom. Illokazano, umo mpaouyuoHHas Memoouka onpeoeneHus ONUHb
MEAHCNOOCMAHYUOHHOU 30HbI NPU  6HEOPEHUU CKOPOCMHO20 O8UdCEHUs Odaem 3a8bluleHHble
pe3yibmamol, NOIMOMY OHA OOJIHCHA NPUMEHAMbC HA CKOPOCHMHBIX YUACKAX ¢ KOPPEeKYUel.

Knrwueswie cnoea: pacnpedenenue msa2oebix noOCMaHyull, OUCMAHYUSA IeKMPOCHADN#CEHUs,
cxema 3ameujenust, msa2oeds cemv, ONMUMATbHOE PACCMOSHUE.

The research deals with the distribution of traction substations on the particular power
supply section while implementing high-speed operation. The authors suggest variants of solving
the task related to the distribution of traction substations on power supply divisions while
implementing high-speed operation under the condition that the powers of traction substations are
known. The optimal distance between traction substations for the particular section is defined. The
task concerning the choice of the optimal distance between traction substations is solved on the
grounds of the results of electrical calculations and modeling loads on the traction energy system
applying the EWB program. The research is conducted for the double-track line 43 km long,
electrified according to the system of 27kV alternating current. The characteristics of the electric
train «Sokil» are used during the modelling, on their basis traction calculation is carried out, which
results in changing the speed and consumption current of the train within the researched section.
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Electric traction network is represented by apparent impedance of tracks and rods which include
active R and inductive X resistances of these elements. The equivalent circuit of the double track
section of the electric traction network is presented. Modelling of the zone between the traction
substations is carried out for different length of the zone. The optimal distance between traction
substations is defined on the grounds of this modelling. This conclusion is proved by the economical
calculation. It is shown that the traditional methods for defining the length of the traction-to-
traction zone while implementing high-speed operation provide overrated results, that is why they
have to be employed on high-speed sections with adjustments.

Keywords: distribution of traction substations, power supply division, equivalent circuit,

electric traction network, optimal distance.

Beryn. 3 po3BUTKOM MIBUAKICHOTO PyXY
XapakTep TATOBUX HaBaHTaKEHb 1 BUXIJHI
JTaHl I8 TPOEKTYBaHHs  eleKTpudikari
3aJT1i3HUIIb 3MIHHITUCS, IPUYOMY 3
MIJIBUIIICHHSM IBUJKOCTI PYXy CKOPOTHUBCS
9ac MEePeMIIllIeHHs TATOBOTO PyXOMOTO CKIIaay
(TPC) no dinepniii 30H1. [Ipu mboMmy BHCOKa
BCTAaHOBJICHA TMOTY)XHICTh EJEKTPOBO3IB 1
€JIEKTPOIOi3AiB, TOTpiOHA I JOCSITHEHHS
MaKCUMAaJILHOI MIBUIKOCTI, BeJE 1o
BUHUKHEHHS  IIKIB  HaBaHTaXeHb. [lum
HABAaHTAXXCHHSIM BXKE€ HE MOXYTh BiIIOBiIaTH
BCl €JIEMEHTH TIATOBUX MIJCTAHIlM, 0COOJIUBO
TpaHchopMaTopH, po3paxoBaHi Ha
CEpEeHhOCTATUCTUYHI HaBaHTaXKEHHS [1].

KpiMm TOro, cmig 3a3HayWTH, IO
BCTAHOBJICHE ITiJT YaC MacoBOi eJeKTpHdiKaIii
3aJI3HUIb EJEKTPOOOIAHAHHS MOpPAJIbHO 1
¢bi3uyHO 3actapiio 1 morpedye 3aminum [2].
3okpema 77 % TATOBUX MiCTaHIINA
eKCIUTYyaTyrThCs OutbIne 30 pokiB.

3 orisny Ha pi3HI CHCTEMH TSATOBOTO
€JIEKTPOIIOCTaYaHHs, BIJCTaHI MIXK TATOBHMH
MiJACTAHIISIMH, IHTEHCUBHOCTI IpadikiB pyxy,
texHiuHl nani TPC, mapameTrpu niHii, a TaKOX
HAsSIBHOCT1 HETSATOBUX CIIOKHBAYiB 3pPO3YMLJIO,
0 TOTY)KHOCTEH TATOBHX MIACTaHIIIA B
MaciuTaOi 3ami3HUNb YKpainu Oyne 6e3mid.

ToMy BHHUKae 3amada BH3HAUCHHS
MOTY)XHOCTEH  TSITOBUX  MIACTaHINNA  AJs
eNeKTPU(IKOBAHUX 3aTI3HUILL 1 PO3MOIITICHHS
TATOBUX M ICTAHI[INA o IUCTAHIIAX
€JIEKTPOTIOCTAYaHHS.

[Ipobnema BU3HAYEHHS TMOTYKHOCTEH
TATOBUX MIJACTaHIi mnoTpeOye BUPILICHHS
IBOX B3a€EMOIIOB’SI3aHUX 3aJad: BU3HAYCHHS
niificHOT norpedu IUCTAHIN

€JICKTPOIIOCTaYaHHs B €JICKTPUYHIN eHeprii Ta
CTBOPEHHSI TSTOBUX MIACTaHIINA, 3AaTHUX
BHKOHATH TIOKJIA/ICH]1 Ha HUX (QYHKIIII.

[Tpu BupimieHHi Apyroi 3aaayi mepur 3a
Bce TpeOa BHU3HAYMTHUCS 3 TIOTPIOHUM PSIOM
MOTY>KHOCTEH TATOBUX IMiJCTAHIIIH.

VY naHiif cTaTTi PO3TIIAIAIOTHCS BapiaHTH
pPO3B’s3aHHSA 3a/Jadi PO3MOJIICHHS TATOBUX
MIJICTAHIIM 1O JUCTAHIIAX EJIEKTPOIOoCTa-
YaHHS [IPU BIPOBAHKEHHI MIBUJKICHOTO PyXY

32  yYMOBH, 10 TOTYXHOCTI  TSITOBHUX
IMICTAHI{IHA B1AOMI.
AHAaJi3 oCTaHHIX JocaigkeHbL 1

ny6Jikaniii. Posrisayruii B poboti [1] meron
HaWvacTIIe 3aCTOCOBYETHCS JIJIsi HAOIMKEHUX
OLIIHOK, HANPHKJIAJ MPHU MOPIBHIHHI MIPOEKTIB
BU3HAYCHHS HaBaHTaXEHb TATOBUX
MiACTaHIIi, TOOTO [UIsi TMepmioi 3 JBOX
chopMyILOBAaHUX 3aJ1a4, SIKa B IaHIM CTATTI HE
PO3TIISAIAETHCA.

3amaui, momiOHI 70 chOopMyIbOBaHOI,
posrisganuck y poborax [4, S5]. 3aranbHUM
MIIX0IOM y MHUX poOOoTax € 3BEICHHS 10
MiHIMYMYy pIYHUX EKCIUTyaTalliiHUX BHUTpAT i
pO3B’sI3aHHSA  3aJladl METOJOM JTHHaMIYHOTO

MporpaMyBaHHSI.

Posrnsnyti B pobotax [4, 5] momeni
Aal0Th 3arajbHe VSIBJIICHHS po
JOCITIKyBaHUH mporiec. Bigmiuaroun
KOPHCHICTh UX JIOCITIKEHD, Tpeba
3a3HAYUTH, 10 BOHHU HE BiJOOPAXYIOTh
cnenudiky €JIEeKTPOTIOCTAYaHHS TPC,

MOB’si3aHy 3 3a0€3MEYCHHSIM HAJIMHOCTI Ta
0e3repeOIfHOCTI  HWOTr0  eNEeKTPOINOCTaYaHHs
SHepri€lo NoTPiOHOT AKOCTI.

Y poboti [6] po3B’s3yeThcs 3amaua
BU3HAUEHHSI PSIy TOTY>KHOCTEH TSATOBHX
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MIJCTAHIIA 32  JOMOMOTOK  CTBOPEHHX
MaTEMAaTUYHUX MOJEIer. 3a3HadyeHo, II0
3aMpoIOHOBAHI paHillle MaTeMaTH4HI MOJEeNi
HE BpaxOBYIOTh  3a3HauCHy crenudiky
enekrponioctauanas TPC, Tomy 1i Momeni
JOTIpaIlbOBaHl 3 ypaxXyBaHHSAM 3a3HAYCHHX
BHMOT.

3a3Ha4YCHO TaKOX, [0 y BUIAJKaX, KOJIU
3aCTOCYBAaHHS 3aMmpOTIOHOBAHUX
MaTeMaTUYHUX MOJENEeH g PO3B’ sI3aHHS
3a/1a4l BUABISACTHCS HEMOXIIMBUM, JIOLIJILHO
BUKOPHCTOBYBAaTH IMITaIliiiHI Momemi, sKi
JIO3BOJISIIOTh IIISIXOM BapilOBaHHS 3MIHHHX
3HANUTH ONTHMAJIbHUI BapiaHT BHU3HAYCHHS
Py MOTYKHOCTEH TATOBHUX IiICTaHIIIMN.

[IpakTuna peamizaimis 3MIHH POy
MOTY)KHOCTEH TATOBUX MIACTAHLIN y pexXuUMI
PEATbHOTO Yacy 3aJIe)KHO BiJI BAHTAXKOIIOTOKY
MOJKJTMBA 32 PaXyHOK ITUPOKOTO 3aCTOCYBAHHS
0JIOKIB KOHTEHHEPHO-MOAYJILHOTO BUKOHAHHS
[3].

VY pobotax [7, 8, 9] pa3om 3 IHIIUMH
MUTAHHSIMU enekTpudikarii 3aIII3HULL
pO3MISIAETBCST 1 PO3MOAICHHS — TATOBHX
MIJICTAHIIN y 3arajJbHUX yMOBAX.

Ane y BCIX mHUX poOOTax MUTaHHS
pPO3MOJINICHHS] ~ TATOBUX  MIACTaHIIA  TO
JIACTaHIIAX CJIEKTPOTIOCTAYaHHS pH

BIIPOBA/DKEHHI  IIBHJKICHOTO  pyXy  He
PO3TIIAIAETHCA.

Bu3sHayeHHsT MeTHM Ta  3aBJaHb
JOCTiIKEeHH . Merta TOCIIIDKEHHSI —
PO3MOJIZICHHS] ~ TATOBUX  MIACTaHIIA  TIO
JIACTaHIIAX CJICKTPOTIOCTAYaHHS pH

BIIPOBAKEHHI IIBUJIKICHOTO PyXY.

3aBmaHHsIMH JOCIHIDKEHHS € aHaji3
TPaAUIIHHOI METOJAMKH TIPU BCTAHOBJICHHI
ONTUMAIBHOI JOBXWHM  MDKITACTAHIIIHHOL
30HU JUIS MIBUIKICHOTO PYXy Ta BHU3HAUCHHS
NOBXXWHA MK TSITOBAMHM MIACTAHIUISAMHI IS
KOHKPETHOI JUISHKU 3aJTi3HHIIL.

OcHOBHA YacTHMHA  JOCJIKeHHS.
Opranizaiiss MBUAKICHOTO pyXy MOTpedye
MoOepHi3allii CUCTEM TATOBOT'O
€JIEKTPOTIOCTAYaHHS B HATPSMKY ix
MM1ICUJIEHHS.

Ha cporogni icHywooTh mpoOneMu 3
MIJCHICHHSAM CHCTEM  €JICKTPOIIOCTaYaHHs
CEIl i momykoM muisxiB ix BupimieHHs. [lo
TaKuX MUIAXiB (pUC. 1) BITHOCATH 301JIbIICHHS
nepepizy HpoBOJiB KOHTAaKTHOI Mepexi KM,

3aCTOCYBaHHS TATOBOT Mepexi 3
eraHyB AJIbBHUMHA Ta Hi,Z[CI/I.HIOBa.HBHI/IMI/I
MPOBOJIAMH, MIPUCTPOIB KOMITIeHCcAar1

PEaKTHBHOI MOTYXHOCTI 1 T. II.

Hmsaxu migcunennst CEI

30iabIIeHHS Iepepizy
nposojis KM

Onrumizauis psagy
MOTY>KHOCTEH
TpancdopmaTopin

3acTocyBaHHs IPUCTPOIB
KOMMeHcallii peaKTUBHOT
MOTYKHOCTI

3acTocyBaHHS eKpaHyBaJIbHUX
Ta MiJJCUIIOBAJILHUX TMPOBOJIIB

3acTOCYBaHHS Cy4acHUX
KOMYTaLliiHUX NPUCTPOTB

Bubip ontumManbHoi BiacTaHi
MK TACOBUMU MiACTAHLIIIMU

Puc. 1. Hlnaxu nincunenus CEIL
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OcHoBana yBara B JaHiii  cTaTTi
MpuieHa BHOOPY ONTHUMAIIBHOI BiJICTaHI MIXK
TarosuMmu mifgcranmismu TII. Bigcrane Mix
HUMH 3JIOKUTh Bi 0Oaratbox (akTopis:
Hampyr Ha I[IWHAX WIACTAHIIA 1 B TATOBIN
Mepexi, poay CTpyMy Ta iH. (puc. 2).

3amaga  po3B’sI3ye€TbCS  HA  OCHOBI
pe3ybTaTIiB  CIEKTPUYHUX PO3PaxXyHKIB 1
MOJCJIIOBaHHS 32  JIOOMOTOIO EOM
HAaBaHTA)XEHb  Ha  CUCTEMY  TSTOBOTO
€JIEKTPOTIOCTAaYaHHS 3 BUKOPHCTAHHSAM
nporpamu EWB.

OO0’€eKTOM IOCHIIKEHHS € IBOILIAXOBA
TITHKA TOBXKUHOIO 43 KM, enekTpudikoBaHa
3a cuctemMoro 3MiHHOrOo cTpymy 27 kB. Ilpum
JOCITIJKEHHI Oy BUKOPHCTaHI XapaKTepuc-
TUKH enekTpornoizga «Cokin», Ha 0a3i SKuX
MPOBEACHO TATOBUI PO3PAXYHOK, PE3yJIbTaTOM
SKOTO € 3MiHa IIBUAKOCTI 1 CTpyMy, IO
CIIO’KHMBAE TIOI3]T Y3/IOBXK 3a3HAYCHOI JUISHKH.
KonTakTHa Mepexa I1li€i AUISHKH BUKOHaHA 3a
dbopmynoro M120+MO®, a peiikoBa mMepexa —
P65 (P75). Pe3ympraTé LBOrO pO3paxyHKY,
Hanpukian g L=39 kM, HaBeneHi Ha puc. 3.

Otxe, TsArOBa MeEpeka IMpeICcTaBICHA
MOBHUMH OINOpPAaMH MUIAXIB 1 PEHoK, sKi
BKJIFOYAIOTH JI0 CBOTO CKJIaqy aKTHBHI R Ta

IHAYKTUBHI X OHOpPHM LHX  EJIEMEHTIB.
[Tapamerpu xonTakTHOI Mepexi (KM) MarTh
TAaKUU BUTJISA:

X
R=rll; X=x,10; L=—,
w

(1

Ie I, X, — aKTUBHMH Ta 1HIYKTUBHHH OIOPH

onHoro kinomerpa KM;
| — nosxuHa KM;
L — inpyktuBHicTE KM;
w=27Tf — KyToBa 4acToTa, e f — Yacrora

CTpyMy.

CxeMa 3aMillIEHHS OJIHOTO KiJOMeTpa
TATOBOI MEpeXi Mae BUIIISN, MOKa3aHUW Ha
puc. 4.

BinmoBigHO BH3HAUAIOTHCA MapameTpu
pPEUKOBOIO KOJIa

X

= - 0
RP_F()PM’XP_XOP’LP , (2
A€ h,s Xy, AKTUBHHN Ta 1HIYKTUBHUU

OTIOpH OJTHOTO KIJIOMETpa peiKH;
| — noB)K1Ha PENOK.

Bincrans mixx TII

Hamnpyra Ha mmnax

A

> Pin ctpymy

TII

Hamnpyra B TsiroBii

A

MepEexI

»  Tumn nigsicku KM

»  CTpyMOpO3MOIin

ITapamerpu TPC |«

> I'padik pyxy

HIBunkicTs pyxy [«

» I[Ipodine ginsgHKH

Puc. 2. ®akropu, ski BrmmBaroTh Ha BUOIp BiacTtadi mixk TII
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I, A

PMBT PeayabTaTe focaikens Aad L =39 km

700

600 -

N /
NN [
LA =
\\ [\ [ —
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Puc. 3. Pe3ynbraTil po3paxyHKy CHOXHBAHOTO CTPYMY Ta MOTYKHOCTI

y I1
1-0 winsax Z11 BN

- 2
2-0 wnsax Z22 i

y )
pelku A‘ <

L=1km

Puc. 4. Cxema 3aMillieHHS TATOBOT Mepexi

[Tapamerpu B3a€MHOTO BILJTUBY 7 = L [ Z,p L 4
KOHTaKTHO1 Mepexi JIBOX HUTSIX1B N~ =i )
=T1P =TP
BU3HAYAIOTHCS 5K
ne Z ., — IOBHUI OIIP TATOBOI MiCTAHIT;
X —m
X, =x,, U; Ly, —T, 3) Z,, — TOBHHH omip TpaHCPOpPMATOpIB,

BCTAHOBJICHUX HA IT1ACTAHI;

ne X,; — HIYKTHBHUH OIip B3a€MHOTO Z, — NOBHHUH OIIP CUCTEMH 30BHIIIHBOIO

. €JIEKTPOTIOCTAYaHHS.
BIUTUBY OJMHHUII JOBXHUHU KM.
MonenoBaHHsT MIXMOIACTAHIIMHOT 30HUA

Jis  miactaHmii - 3MIHHOTO — CTPyMY . .
MPOBOJIMIIOCH ISl PI3HOI JOBXKHUHU IIi€T 30HM.

BHYTPIIIHIH OIp PO3PaxoBYETHCS K

30ipauk HaykoBux npanb YKp/AY3T, 2018, sumn. 181
47



30ipHUK HAYKOBHX Npanb Y KPaiHCHKOI0 AepP:KaBHOI0 YHIBEPCUTETY 3aJi3HHYHOI0 TPAHCTIOPTY

Ha mincraBi 1mporo MopentoBaHHS oOpaHa
OITUMAJIbHA BIJCTAHb MK ITIICTAHIIISIMU.

Jlnst KiHIIEBOTO TNPHUHHATTS pilIeHHS 3
posnoginenHs TII moTpiOHE eKOHOMIYHE
OOIpyHTYBaHHS ITUX BapiaHTIB.

3a MIHIMYMOM TpPUBEIEHUX BHUTpaT
OTPUMAaHO TakKWi BHpa3 IS EKOHOMIYHO{
BlJICTaH1 MIX ITiICTAHI{ISIMA

_IK,(/T+a)+K,(/T+a)+K, (1/T+a, )+A 5+ >
3

“ 28760 € (K, (K, (& DL 5 ’

ne K, — BapTICTb NOCTINHOI YaCTUHU TATOBUX
M ICTAHIIIH;
K, — BapTicTh IiHIN Nepenay;
K, — BapTicTh OyAiBil TATOBOI MiICTAHIIII;
T — TepMiH OKYITHOCTI;
a — aMOpTH3alliiiHi BiApaxyBaHHS;

A, — piuHI BUTpaTu eHeprii Ha BIACHI
noTpeou;

M,  — BUTpaTH Ha YTPUMaHHA 3a pIiK
TEJIEKePOBAHO1 TATOBOI ITiICTAHIIIT;

C — KoedillieHT, IO BpPAXOBYE CXEMY
KMBIICHHS] KOHTAKTHOT MEPEXi;

S - BapTICTh OJTHIET kBt-TOz
eJIEKTPOEHEePTii;

U - HOMiHaJbHA Hampyra B KOHTaKTHil
MEpEexi;

K, — xoeQilieHT, 110 BpaXxOBye BUTpaTU
€Heprii B TATOBUX TpaHCPOpMaTOpax;

K, —  koe(imieHT, 1O  BpaxoBYyeE
HEPIBHOMIPHICTh TATOBOTO HABAaHTAa)XEHHS Ta
oprasizauii pyxy;

r, — CKIagoBa IOBHOIO OIOpYy MeTIi

KOHTAKTHUH TPOBiA — PeHKH, BITHECEHOTO J0
1 kM miHil;

A,, — CepefHbOPIUHE ENEKTPOCIOKUBAHHS
HAa EJIeKTPUYHY TATY,

STA N,
4, =0, 046L, )
L

ne A — eJeKTpUYHA
CIIOJKUBAETHCS MOI300M;

L — noBXWHA IUISHKY,

N — KUIBKICTB TIap MOi3/iB;

eHepris, 110

)

i — KIJIBKICTh IIEPETOHIB;
V — KUIBKICTh THIIIB IOI3I1B.

Jlst PpO3TIIsA1yBaHOL IUITHKHA Ta
XapakTEepUCTUK  enektpornorsara  «Cokin»
oTpUMaHa Taka po3paxyHkoBa Qopmyna
BH3HAYEHHS €KOHOMIYHOI BiICTaHI  MIDK
M ICTAHI{ISIMU:

(2,13+3,3105)00"
. 3
o 253864,8 1 [§

(7)

Bapiant po3TanryBaHHS TATOBUX
MIJCTAHIIA [PH  CEePeAHIM  ONTHUMAaNbHIN
B1JICTaH1 M)XK HUMU ITOBUHEH TIOPIBHIOBATUCS 3
IHIIMM BapiaHTOM MpU MEHIIIH KUIbKOCTI
mijcTanin. BusBiaeHuit npu npoMy OUTBIITHN
eKOHOMIUHUI e]eKT BHU3Hayae, y sKUHA Oik
CIIiI 3MIHIOBAaTM KUIBKICTH ITJACTAHINNA 1
BiICTaHb MK HUMH TPU TOJATBIIOMY
MOPiBHSHHI BapiaHTIB.

Taka Meroguka mTpuiiHATAa 1 IpH
BHUpIIICHHI TMHWTAHHS TPO JTOJATKOBI TATOBI
MiACTaHI] (MIPH BETUKUX MIKITIICTAHITIITHIX
30HAaX).

[Tpu BU3HAYEHHI ONTUMATBHOI JOBKUHU
MDKITIICTAHIIIHHOT 30HM ICHYIOYa METOJHMKA
BUOOpPY BiJICTaHI MIXK TSTOBUMH TiICTAHI[ISIMU
[7, 8] mae 3aBuieHi pe3yiabTaTH, TOMY JIJIs
3aCTOCYBaHHS Ha HIBHJKICHUX AUISHKaX pyxy
BoHa 0€3 KOpPEKTYBaHHSI HE MOXe OyTH
BUKOPHUCTAHA.

3 OTpUMaHUX PO3paxyHiB BUILIABAE, IO
3a BUTpaTaMH €JIEKTPOEHeprii 1 MpOMyCcKHOIO
CIIPOMOXHICTIO  ONTHMAIBHOIO  JOBXHHOIO
MDKITIACTaHIIIHOT 30HU O3S IaEMOT
TUISTHKY € 39 KiTOMEeTpiB.
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BucnoBxu 2. TpamuiiiiHa MeTOIUKa BHU3HAYCHHS
1. Ilpu mopiBHSHHI AEKITBKOX BapiaHTIB JTOBKHHU  MUKMIACTAHIIIHHOT  30HM  TpHU
JIOBXXWH MDKIIICTAHI[IMHOI 30HH BCTAaHOBJIEHA BIIPOBA/DKEHHI  MIBUAKICHOTO  PyXy  Jla€e
ONITHMMAaJIbHA  BIJCTAaHb MK  TATOBHMU 3aBUIICHI pe3ylbTaTH, TOMY BOHAa IIOBHHHA
MIJCTAHIISIMA 1 KOHKPETHOI  JJISTHKH 3aCTOCOBYBAaTHCh Ha IIBUAKICHUX MIJISHKAX 3
3aTI3HUL. et BUBIJ M IKPITIICHU N KOPEKTYBaHHSIM.
E€KOHOMIUYHUM PO3PaXyHKOM.
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