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Anorauisn. ITocmanoseka npobnemu. PEeKOHCTPYKIliSE CHCTEM BOJONOCTAYaHHS JUIsi 3a0€3MEUSHHS] 3POCTAFOUMX
notped CMOXWBa4YiB y BOMI — Iie CKIagHe, TPUBAjJe Ta IOpOre 3aBJaHHS. BapiaHTH pEKOHCTPYKINH BKIIOYAOTH
PO3LIMPEHHsI ICHYIOYMX BO/I03a0IpHHUX CHOpyJ a00 OYAiBHHUIITBO HOBHX Y OYIb-SIKMX TOYKAX iCHYIOUOi BOIOMPOBITHOL
Mepexi. PI3HOMaHITTS BapiaHTIB CyNpOBOIKYETHCS HE TUTLKH 3MiHAMH BUTpAT BOJIU Ha JJITHKAX MEPEeXi, a i 3MiHaMK
B PO3IOALUICHHI TOTOKIB. YBEICHHS JOJATKOBUX JDKEpENl y CKJIaJ] ICHYIOYMX CHCTEM BOJOIOCTA4aHHsS IOTpedye
JICTAIILHOTO BUBYEHHS (DAKTOPIB, SIKi BIUIMBAIOTh Ha TEXHIYHI XapaKTEPUCTUKU CUCTEM Ta BIAIMOBIIAIOTh 32 €EKOHOMIYHY
CKJIaZIoBy TpoekTy. Memoouka. TlpoaHanizoBaHO BIUIMB BH3HAYalbHUX (DAKTOPIB HA CYMapHi BTpPAaTH HAaIOpy
pO3MOALTBUOT MEpeXi MiJ 4Yac PEKOHCTPYKIII CHCTEMH BOAOIOCTAYaHHS. 3allPOIOHOBAHO A&JTOPUTM MOMIYKY
ONTHMAaJbHUX TOYOK MEpEeXi Ui NPHEAHAHHA [OAATKOBOTO JDKEpena JKHUBICHHS, SKHH BKIIOYAE BH3HAYCHHS
OINTUMAJBHOTO MOTOKOPO3IMO/IICHHSI Ta BiJIOBIIHUX TEXHIYHUX 3MiH ISl KOXKHOTO 3 OOpaHHX BapiaHTIB; CyMapHOI
MOTY)KHOCTI HACOCHHX CTaHIii Ta HAMOpPIiB; aHAJI3 KOMIUIEKTALli CUCTEMH BOJIONIOCTAYaHHS 32 OOpaHUMH BapiaHTaMu;
eKOHOMIYHHUH aHaJi3 KalliTaJOBKJIAaIeHb Y OYAiBHHUITBO IS BIAIITYBAHHS CXEMU CHCTEMHU BOAOIIOCTaYaHHS 32 IIEBHUM
BapiaHTOM Ta eKCIUIyaTalliiHUX BHUTPAT MiJ Yac BUKOHAHHS poOIT. Pezyrsmamu. BuGip ontuMaibHUX TOYOK
NpUEAHAHHS JOJATKOBHX JDKEPEeNl JKMBJIEHHSA 3aJeKUTh BiJl BENMYMHM BHTpPAT BOOM HAa [JUITHKAX Mepexi Ta
MOTOKOPO3MoIiyieHHs. J[oBeAeHO, 110 BY3JIM KIHIIEBUX AUISHOK Mepexi HaWOijblle BiIIOBIAIOTh YMOBaM IMOIIYKY
ONTHMAaJIbHUX TOYOK Ta MOXYTh JKUBHUTHCS 3 PI3HMX HANpsMKIB 3aI&KHO BiX BENMYMHHM JOAATKOBOI BHTpaTu. 3a
JIOIATKOBOI BUTpPATH BOJM, HE OUTBILOI 3 JIBI BY3JIOBi, CyMapHi BTpaTH HAIOPY HA AUISHKAX Mepexi MiHIMambHi. Y pasi
HAJIXOJDKEHHS JIO KIHIIEBOTO BY3Jia JOJATKOBOI BUTPATH, OUIBINOI, HIXK JBI BY3JIOBI, CIIOCTEPITAETHCS 301IbILICHHS BTPAT
HATIOpPY, AKi MOXKYTh MaTH KPUTHYHI 3HAYCHHS 3aJI€KHO Bix 301UIbIICHHS BUTpATH. BBEIEHHS 1O Mepeki JOAaTKOBUX
BHUTPAT BOAM, SKi TEPEBUIINYIOTH IBi BY3JIOBi, BIMarae BHKOPHCTOBYBATU SK TOYKU NPHUETHAHHS MPOMDXKHI BY3IIH
Mepexi, po3TaloBaHi Ha AUISHKAX i3 OUTBIIOI MPOITyCKHOIO cpoMokHicTio. Haykoea noeusna. llpoBeneno anami3
(bakTOpiB, 1110 BIUIMBAIOTH HA BUOIP TOYOK MPHUETHAHHS JOAATKOBUX JDKEPEI KUBJICHHS MEPEKi BOIOMOCTAYaHHS Y pasi
il po3mMpeHHs. AHalli3 TOYOK MPOBOJAMBC B OOMEKEHHX Jialla30HaX BEJIMYWHHA BUTPAT BOIH JIOJATKOBOTO JKUBJICHHS
— MEHIIHMX Ta PIBHUX BY3JIOBHM, Yy/ABidUl Ta BTpWYi OLIBIINX 3a By3JIOBY. BH3HaUe€HO NUISIXHM MOIIYKY ONTHMAIBLHOTO
BapiaHTa BHOOPY BY3Jla MepeXi SK TOYKH NPHEAHAHHS JONATKOBOTO >KUBICHHA. IIpakmuuna 3nauumicmo.
BukopucTanHs pe3yibTaTiB aHANI3y MO3BONIMTh HAMOUTHII €PEKTHMBHO BECTH MOMIYK ONTHMAaIBHOTO BapiaHTa
PEKOHCTPYKIIIi CHCTEM BOAOMOCTaYaHHS, BPAaXOBYBATH BIUIMB BH3HAYAIbHHX (DaKTOpIB Ha XapaKTEPUCTHKU MEPEX Y
pasi 3MiH BUTPAT BOIH Ta TOTOKOPO3MOAIICHHS.

Kuro4oBi ciioBa: 600onposiona mepedica, 000amKo8e HcusieHHs, ONMUMATbHI MOYKU NPUEOHAHHS
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Abstract. Purpose. Reconstruction of water supply systems to meet the increased water needs of consumers is a
complex, time-consuming and expensive task. Reconstruction options include expanding existing water intakes or
building new ones anywhere in the existing water supply network. The variety of options is accompanied by changes in
water consumption in the sections of the networks and, importantly, in the flow distribution. The introduction of
additional sources into the existing water supply systems requires a detailed study of the factors affecting the technical
characteristics of the systems and responsible for the economic component of the project. Methodology. The influence
of the determining factors on the total head losses in the water distribution network during the reconstruction of the
water supply system is analyzed. An algorithm for finding the optimal network points for connecting an additional
power source is proposed, which includes determining the optimal flow distribution and the corresponding technical
changes for each selected option; total capacity of pumping stations and heads; analysis of the complete set of the water
supply system of the accepted options; an economic analysis of the construction investment and operating costs that will
accompany the operation of the water supply system design options. Findings. The choice of the optimal connection
points for additional power sources depends on the amount of water flow in the network sections and the flow
distribution. It is shown that the nodes of the end sections of the network most correspond to the conditions for
searching for optimal points and can be fed from different directions, depending on the amount of additional flow. With
an additional water flow rate no more than two nodal flow rates, the total head losses in the network sections are
minimal. When an additional flow rate of more than two nodal flows enters the final node, an increase in head losses is
observed, which can have critical values depending on its increase. The introduction of additional water flows into the
network, which exceed two nodal ones, requires the use of intermediate network nodes located at sections with a higher
throughput as connection points. Originality. The analysis of the factors influencing the choice of points of connection
of additional power sources of the water supply network during its expansion is carried out. The analysis of the points
was carried out with limited ranges of the values of water consumption of additional feeding — less and equal to the
nodal ones, two and three times larger than the nodal ones. The ways of finding the optimal option for choosing a
network node as a point of connection of additional power are shown. Practical value. The use of the analysis results
will make it possible to most effectively search for the optimal variant of reconstruction of water supply systems, take
into account the influence of determining factors on the characteristics of networks with changes in water consumption
and flow distribution. The use of the analysis results will make it possible to most effectively search for the optimal
variant of reconstruction of water supply systems, take into account the influence of determining factors on the
characteristics of networks with changes in water consumption and flow distribution.

Keywords: water supply system; additional power supply; optimal connection points

Beryn. PaiioHHi cucTeMu BOJIOTIOCTaYaHHs a00 pO3MIMPEHHS ICHYIOYMX, [0 BHKIIUKAE
— IIEHTPAJI30BaHI CHUCTEMH  PO3MOJAUICHHS JOKOPIHHI  3MIHH B cxeMax  CHUCTEM
BOJM, OCOONMBOCTI SIKHX TOJSTaloTh B BOJIOTIOCTaYaHHA Ta iX MOTOKOPO3MOJIUIEHHI, a,
o0cyroByBaHH1 BEIIUKOL KUTBKOCTI  BIAMOBIIHO, HEOOXITHICTh 301IbIICHHS
CMOXKMBAYiB, pO3TAlIOBAaHWX Ha 3HAYHUX  MPOIMYCKHOI CHPOMOXKHOCTI TpPyOOMpPOBOIB,
BIICTaHSIX BIA JOKEped BOJOIMOCTaYaHHS Ta  MPOKJIAJaHHA HOBHUX JUISTHOK BOJOMPOBO/IIB,
OIWH Bin oaHoro. Taka ocoONMBICT, BHUMarae  yCTaHOBJIEHHS HOBOTO BOJIOMIIHOMHOTO

BUKOPUCTAHHA BO,Z[OHpOBOI[iB 3HAYHOI1 O6J'Ia,Z[HaHH${ Ta 3MIHH pe)KI/IMiB noJaBaHHA
AOBXHWHHU, ICPCBAKHO PO3raly’KCHHUX. BOU.
3pOCTaIOqi HOTpC6I/I CITO’KHBAYiB BOIU Hosi JDKEpeiia BOJAOIIOCTAYAHHSA MOXYTh

TaKUX  CHUCTEM  JUKTYIOTh  HEOOXiJHICTb  PO3TAIIOBYBATUCS B Oy[b-sKiil TOUIl CHCTEMHU
yJalITyBaHHS HOBUX JDKEpEN BOJONOCTAYaHHA  BOJONOCTauyaHHS, II0 TEOPETUYHO MOXKE
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CTMIOHYKAaTH HAaBITh JI0 BIJOKPEMIICHHS IESIKHX
CTOKHMBAYIB BiJ IIEHTPAJI30BaHOT CUCTEMH.
Kpim Toro, OymiBHUITBO HOBHX [DKEpEN
BOJIOTIOCTAYaHHs, HANPUKIAJ, MiI3eMHHUX, a00
PO3MIMPEHHST ICHYIOUMX NOTpeOye BKIIAICHHS
3HaYHUX KOIITIB Ha OONAIITYBaHHS HOBHX
CBEp/UIOBHUH, 3’€JIHYBAJIBHUX TPYOOIPOBOIIB,
30ipHUX KOJIOJA3iB, CHUCTEM OOpOOKH BOIH,

HAaCOCHUX CTaHIlI, BOJOMPOBOJIB, CTaHIIN
MIABUIICHHS HAIIOPY Ta iH.
Mera pociigkeHH — PEKOHCTPYKIIiS

CUCTEM BOJIOTIOCTAYaHHS JUIsl 3a0e3TeueHHs
JOJIATKOBUX TMOTped CHOXHUBa4iB y BOIl —
CKJIaJIHE, TPUBAJIE Ta JOPOTe 3aBIaHHS.

BapianT = peKOHCTpyKLI  BKJIIOYAIOTh
PO3IIMPEHHS ICHYIOUMX BOA03a0IpHUX CHOPY.
9y OYAIBHUIITBO HOBHUX y OyAb-SKHX TOYKax
ICHYIOUO1 BOJIOTIPOBITHOT Mepexi.
Pi3HOMaHITTS BapiaHTIB CYNPOBOKYETbCS HE
TUTBKM 3MIHAMU BHUTpPAT BOJM Ha AUISTHKaX
Mepexi, a i 3MiHaMU B PO3MOAUIEHH] MOTOKIB.
VYBeleHHS JIOJATKOBUX JDKEpPENT Yy  CKIIaJ
ICHYIOUMX CHCTEM BOJIOTIOCTaYaHHs TOTpedye
JETATBHOTO BUBYCHHS (hakTopis, K1
BIUIMBAIOTh HAa TEXHIYHI XapaKTECPUCTHKH
CUCTEM Ta BIIMOBINAIOTH 32 EKOHOMIYHY
CKJIaJIOBY MPOEKTY.

Metoauka. 3agaya BHU3HAUECHHS
ONTUMAJIBHOI CXEMHU PEKOHCTPYKIT CHUCTEMU
BOJIONIOCTAYaHHSI TMOJUIAEThCS Ha JEeKiUIbKa
mix3amgay:

BU3HAUEHHs  BapiaHTIB  PO3BHUTKY
CUCTEeMHM TpU BBEICHHI JI0JaTKOBHX BUTpPAT
BO/JIY B1Jl HOBUX JKEPEI BOJAONOCTaYaHHS;
BHU3HAYCHHS ONTUMAIILHOTO
ITOTOKOPO3IOILUICHHS Ta BIAIIOBIIHUX
TEXHIYHUX 3MIH 11 KOXHOTO BHOpPAHOTO
BapiaHTa;

BU3HAUEHHS TMOTYXXHOCTI HaCOCHHX
CTaHIIi Ta HaAmopiB, $Ki BOHHM IOBHHHI
CTBOPIOBATH I KOXKHOTO BapiaHTa;

aHai3 KOMIUIEKTAIlll ~ CHUCTEMH
BOJIOTIOCTaYaHHs MPUHHSATUX BapiaHTIB;

— EeKOHOMIYHMI aHani3 KaliTaJloBKIaAcHb
y OYyIIBHMLTBO Ta €KCIUTyaTallifHUX BUTpAT,

aki  OyayTe  CYHNpOBOJXKYBaTH  poOoTy
BUOpAaHOrO  BapiaHTa  CXeMH  CHUCTEMH
BOJIONIOCTauyaHHS.

@OyHKIIS TOLIYKY ONTUMAIBHOTO PIllICHHS
PO3BUTKY pallOHHOI CHCTEMHU BOAONOCTAYaHHS
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(1) ocHoBaHa Ha TOIIYKY BapiaHTa CHCTEMH
BOJIOTIOCTaYaHHS 3 MIHIMAJbHUMH HaropaMH,
SKi CTBOPIOIOTBCS HACOCAMHM BCIX HACOCHHUX
CTaHLIN CHCTEMH, 3YMOBJICHUMU
MIHIMaJbHAMH BTpaTaMH HaNopy Ha AUITHKaX
MepexXi Ta KOIITOPHCOM.

F(LHg) = min{FE R Flope)) 1)

Metoauka pO3IMIUPEHHS TYMHKOBHX CXEM
CHCTEMHU BOJIONIOCTA4YaHHS 3 ONTUMAIBHUM
TpacyBaHHSIM  BOJOIPOBOAIB  pO3podieHa
JIOCUTH PETETBHO Ta 3aCTOCOBYE METOIM TEOPii
rpadiB, sKa J03BOJISIE 3’€IHATH HASIBHUX
CHOKMBAYIB BOJW, ICHYIOUl Ta MOXJIMBI
JpKepesia BOJOTIOCTauYaHHs B €IMHY CHCTEMY.

KoxHuil BapiaHT cuCTEMH aHAJI3yeTbCs 3a

BTpaTaMM  Hamopy B  TpyOompoBojax,
MOKJIUBOCTI ~ BHUKOPHUCTAHHS  MPOIYCKHOT
CIPOMOKHOCTI ~ ICHYIOUMX  JUISHOK  TpYO,

pekuMaMH  poOOTH Ta HANoOpaMu HAcoCiB
HACOCHHUX CTAHIIIN.

InTepec BHUKJIMKAE aHaJi3 TOYOK
MPUETHAHHAS TOAATKOBUX JDKEPET >KUBJICHHS —
BY3JIIB MEpEXi, BBEICHHS I0JIaTKOBHX BUTpaT
BOJIM, JO SIKMX TPU3BOAWTH 10 HAWMEHIIUX

CyMapHUX BTpaT Hamopy Ta KaliTaJbHUX
BUTpAT Ha PEKOHCTPYKIIiIO CUCTEMH
BOJIONIOCTaYaHHSI.

Jlis mporo aHamizyBajiacsi BOJOIIPOBITHA
Mepeka 3 OJHHM JDKEPEIIOM JKUBJICHHS Ta
KUTbKOMa crokuBadyamu Boau (puc. 1). Jlns
CHPOIICHHS aHalli3y NPHUHATO, III0 BHTPATH
BOJM CIIO)KMBa4YaMH 3 BY3JIB, JIOBXKHHH
IUISTHOK MEpeXi, a TaKoX TiIporeosoriuyni
YMOBH BY3JiB Mepexi s OOJalTyBaHHS
JOJIaTKOBUX BOJ03a0IpHUX CIOPYJ OJHAKOBI.
Take crHpoIlleHHs J03BOJIIO HE BPaxOBYBAaTH
BIUIMB BTpAT HAaNopy IO JIOBXHWHI JUISTHOK

Mepexi.
qﬁ/
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Puc. 1. Pospaxynkoea cxema 8000nposionoi mepesici
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AHamni3 TpOBOJMBCSA 3a pI3HUX 3HAYCHb
BUTpAT BOJIM, SKI BBOASTHCS JO MEPEKI Bil
OJTHOTO JI0AATKOBOTO JKEpesia XKUBJICHHS:

—  J0JaTKOBa  BUTpaTa  MEPEKeEIo
JOPIBHIOETHCSI BUTPAT1 BOAHU 3 BY3Ja;

— JIOJIATKOBA BHUTpATa JOPIBHIOETHCS JIBOM
BUTpATaM BOJH 3 BY3JIa;

— JIOJIAaTKOBA BUTpATA IOPIBHIOETHCS TPHOM
BUTpATaM BOJH 3 BY3JIa.

Takuii  miama3oH  JOJAaTKOBUX — BUTPAT
JI03BOJIUB ypaxyBaTH BIUIMB MOXJIMBOI 3MIHU
MIOTOKOPO3MOJUIEHHS. BOAM B MEpexl Ha

KIHIIEBUM pe3ynbTarT.

CymapHi BTpaTH Hamopy B Mepexi 3a
BBEJCHHS JTOJATKOBO1 BUTPATH, PIBHOI BUTPATI
3  By3Jla MEPeXi, 3aJeKHO BilT TOYOK
MpUETHAHHS, OOUMCITIOIOTECS PIBHSIHHAMHU, SIK1
BpaxoBYIOTh JlaMeTpu TpyOONpoBOAIB, iX
nuToMi oropu , §oex?/m®)*10°° Ta BuTpatH
BO/JIM IO IUTSTHKAX MEPEX1, g, JI/CEK.

HaBenena cxema Mepexi MOIUISETHCS Ha
YOTUPH THUIM JAUISTHOK 3a BHUTpaTaMH BOJU.
Hingaku 26, 3-7, 48 Ta 4-5
XapaKTepU3yIOThCSl MHUTOMUM  OMOpOM 5y,
ainsHka 1-2 — 5., ngugnka 2-3 — 5; Ta
nuisiaka 3—4 — 5,. Ilicns copoineHp BTpaTh
Harmopy B Mepexi 3a J10JIaTKOBOTO KUBJICHHS,

HANpUKIIaa, i3 By3la 5 XapakTepu3yOThCS
piBHSHHM (2):
Thg = 351 + 3657 + 1655 + 45, . 2

AHani3z piBHSHB, CKJIQJICHHUX JUIS BCIX
BapiaHTIB >KUBJICHHS MEPEeXi, CBITYUTH PO
CXOXICTh 1X CTPYKTypu Ta BIOAMIHHICTH 3a
KoedilieHTaMu 0 BEIMYMH MHUTOMHX OIIOPIB
TpyOOTIPOBOIIB.

[IpoBenemo aHaii3 3HAYMMOCTI BEIUYHMH
MUTOMHUX OIOPIB TPyOONpoBOIIB J5; Ta iX
BIUIMBY Ha KIHIIEBUI PE3y/IbTAT MOCIIIKECHHS.

ITutomi omopu OyaeMo  po3rysiiaTH
BUXOJSIYM 3 KPaTHOCTI 30UIbIIEHHS BUTpAT
BOJIM (Bil OJHO- JI0 CEMUKpPATHHX BEJIUYUH)
TUISHKaMH MEpeXi Ta BIAMOBITHUX JiaMeTpiB
TpyOOTpoBOIiB (pHC. 2).
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Puc. 2. 3aneaxcuicme oiamempie mpyoonpoeoois 6io
SPAHUYHUX 8UMPam 800U 3 eKoHoMiuHum epexmom 0,75
1-, 2-, 3-, 4-, 5-, 6- kpamnicmo 30inbUWIEHHS BUMPaAmM
600U

3anexHICTh Ha PUCYHKY 3 CBIIYMUTH, 11O Y
pasi 30imbpleHHs JiameTpa TpyodompoBoay (3a
OOrpyHTOBAHOTO 3OUIBIIEHHS BUTPATU BOJM)
CTYIEHEBO 3MEHIIYeThCcs MUTOMUM omip. Taka
3aJIe)KHICTh BHMara€e BpaxyBaHHS BaroMocTi
NUTOMHUX ONOpIB TPYyOONpoBOMAIB Yy BHOOPI
MICIl PO3TalllyBaHHS JOJATKOBOTO JiKepena
BOJIONIOCTAYaHHS.

300
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Puc. 3. 3anescnicmo numomux onopis mpy6onpogodie

610 ix oiamempis; 1-, 2-, 7-, 17-, 30-, 172- kpamnicmo

3MEHUIeHHS 8eIUYUH NUIMOMUX ONOPI6 MPYOONPo8oJie
3a1€CHO 810 30iNblUenHs iX Oiamempis

SIKIIO0 MPUMYCTUTH, IO MUTOMUMA omip 5y
BIAMOBIIAE MiHIMaJIbHOMY IiameTpy
tpybompoBoxy wmepexi d = 100 MM,
30ibIIeHHs KoedimientTa 53 3 3 g0 4 B
piBHsSHHAX g By3niB 4,3,2 Tta 1, T00TO B
1,33 paza 30iIbIINTH pe3yabTaT pPIBHSAHb Ha
BEJINYNHY 172,9*10° m.

VY T1oii ke Jac 30inblIeHHs KoedillieHTa 10
nutomoro omopy 54 (d = 200 mm) 3 4 10 9,
ToOTO B 2,25 pa3za B PIBHAHHAX U1 BY3JIB
7,632 Ta 1, 30UIBIIUTH  pe3ylnbTaTH
pO3paxyHKiB ychoro Ha 34,75*10° .

BpaxoByroun BIJIMB MUTOMHUX OTMOpPIB Ha
pe3ynbTaTH AOCTIKEHb, MA€EMO, HAMPHKIA],
Ui By37a 5:
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Ehg = 611,62* 10%, m ©)

AHaNOTIYHO  PO3PAaxXOBYIOTbCS  BTpATH
Hamopy Juis BCIX BapiaHTIB TNpHEJHAHHSA
JOJJATKOBOTO JDKEpelia JKUBJICHHS JI0 MEpPEexi.
HaiimeHnmi pesynbpraté  [MalOTh pPIBHSAHHS 3
JOJJATKOBUM JKUBJICHHSIM Y KIHIEBUX BY3JIax
Mepexi 5 Ta 8, ToOTO 3 By3iaMu, sIKi IpU€EIHAH]
IO  IUITHOK  Mepexi 3  HalMCeHIIUMH
JiaMeTpaMu TpyOOIIpOBOIIB.

Taxi pe3ynbTaTu cTajal MOXIUBUMU Y pasi
BUKOHAHHS paHillle BCTAaHOBJIEHOI YMOBH —
J0JaTKOBAa  BHUTpaTa BOIHM  JIOPIBHIOETHCS
BUTpaTi BOAWM 3 By3Ja. B 1bpoMy BHIagKy
IUIIHKa Mepex1 (s By3ia 5 — aulsHka 4-5),
sgKa paHillle J>KMBWJIA BKa3aHWH BY30Jl, HE
BUKOPHUCTOBYETHCH, OCKLIbKH 3MIHHUBCS
HampsIMOK #oro >kuBjieHHS. Tomy BuOuparoun
BapiaHT TPHEIHAHHS [OJATKOBOTO JKHBIICHHS
0 MEpex, CIi, HacamImepe], po3risgaTu
KpaliHi, HAaOUIBII BIIAICH] TOUKH MEPEXI, sIKi
MpUETHAHI 10 Mepexi TpyOompoBoaaMu 3
HalMEHIIIMMH JllaMeTpaMHu.

Tabnuys

3arajbHi BTpaTH Hanopy Ha JUISTHKaX Mepe:ki
32 NIPUETHAHHS I0AATKOBOI'0 JiKepeJia B TOUKaX

Howmep Brpara Harnopy B Mepexi 3a BU3Ha4€HOT
TOYKU BUTpATH J0IaTKOBOIO xepena Th *107°,
[pHeETHA- M
HHS
JpKepena _ _ Bagmn
Bongno- Hamm — T Yasaw = 241 = 3g,
CTayaHHs
5 611,62 739,27 1260,18
8 611,62 739,27 1260,18
4 712,65 739,27 1260,18
7 646,37 801,82 1368,51
3 747,37 801,82 849,91
6 665,99 829,75 1368,51
2 838,99 829,75 849,91
1 849,91 849,91 876,79
Jlis  BU3HAUYeHHA 3MIH y  Mepexi
npoaHanBOBaHo BIIJINB BUTpAT BOIH

J0JJAaTKOBOTO O KMBJIEHHS Ha CyMapHi BTpaTu
Haropy — /IB1 BY3JI0B1 BUTPaTH Ta TPU BY3JIOBI
BUTpATH.

[Tpu upoMy AUITHKH MEpexi 3 By3JlaMu, 0
AKMX  TpUENHAHE  JIOJJIaTKOBE  JDKEPEeIo
KHUBJICHHS, B TIEPIIOMY BHUIIAJKy TPOBOJATH JIO
Mepexi po3paxyHKOBY BUTpPATy BOJAM, 32 SKOIO
nigOupanucs JiaMeTpu TpyOONpoBOAiB, B
JIpyromy — OUIbIIY, HDK PO3paxyHKOBA.
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VY nepuromMy BHUIAIKy BUTPATa HE BUKITUKAE
MiABUIICHHS INBHIKOCTEH pyxXy BOAH, a
BIMIOBIIHO, 1 BTpaT HAmopy, B JIpPyromy —
BUTpATHU BUII KPUTHYHI, BIJIIOBIIHO
BUKIIMKATUMYTh  HEOOIPYHTOBAHO BHCOKI
BTpATH HAIopYy.

Y mepmioMy BWMAIKy ONTHMAIbHUMH €
touku 4, 5 Ta 8.

B npyromy BHMaaKy ONTHMajibHI TOYKH —
1,2 Ta3.

BucHoBxku

1. [Ipob6eMa NoIyKy ONTUMATBHUX TOYOK
MPUENHAHHS JOJATKOBUX JDKEPEN >KUBJICHHS
YCKIAJHIOETECS 3MIHAMH BHUTpAaT BOJM Ha
OUISTHKaX MeEpexXi, a B JICIKUX BHIMaaKax 1
MOTOKOPO3MOIIICHHSIM.

2. AHairi3 Mepexi 3a 00OMEKEHOT BeJTMINHA
JIOIATKOBOT BUTPATH BOJM TIOKa3aB, IO KIHIEB1
OUISHKH  MEpeXi, 10 SKUX HPUEIHYIOTHCA

JI0JTATKOBI JoKepena BOJIOITOCTAYaHHS,
MpaIioTh Yy PIBHUX pPEKUMAX 13 PIBHUMH
BUTpaTaMH.

3a [oomaTKOBOI BHUTpaTH  BOJM, sIKa
JOPIBHIOE BY3JIOBIH, )KUBUTHCS JIUIIE KIHIICBUN
BY30J  MEpexi. I[Ipu  mpomMy  cxema
BOJIONIOCTaYaHHS  MOK€  pPO3BHUBATHCS B

HaIpsIMKY JeIeHTpaTi3allii, MOAUISIOYH €IUHY
MEPEe)KYy Ha YaCTHHHM, 3aJIeKHO BiI JpKepelia
JKUBJICHHS. B TakoMy BHIaaKy CymapHi
BHUTPATH HAIMIOPY B MEPEXKi HANMEHTIII.

3. Y pa3i HaIXO/DKEHHS B KIHIICBUH BY30J
JIOJIATKOBOT BUTPATH MEHIIOI 3a BY3JIOBY
CIIOCTEPIraeThCsi  JBOCTOPOHHE  KUBJICHHS
By3Jia, II0 TaKOXX 3MEHIIYE CyMapHi BTpaTu
HAoOpy Ta BHUKIIOYAE  JICHEHTpAII3aIlilo
CHCTEMH BOJONOCTAYaHHS.

4.V BUNAJKy HaJIXOPKEHHS JIO KIHIIEBOTO

By3Ja JOJATKOBOi BHUTpaTH, OUIBIIOI 3a
BY3JIOBY,  CIIOCTEPIra€ThCsi  OJIHOCTOPOHHE
SKUBJICHHS BYy3J1a 31 3MIHOIO

IOTOKOPO3MOAUIEHHS, II0 TaKOX BHUKIIOUYAE
JICLIEHTpali3allil0 CUCTEMU BOJOINOCTAYaHHS.
JlonatkoBa mOJBifHAa By3JI0Ba BHUTpaTa BOJHU
CyMapHi BTpaTH HANOPy B MEpPeXi HE 3MIHIOE.

5. 3a HaJIXOPKEHHS /0 KIHIIEBOTO BY3Ja
JI0JJATKOBO1 BUTpATH OLTBIIOI, HIX JIB1 BY3JIOBI,
CIIOCTEpIraeTbcs 30UIBIICHHS BTpaT HAmopy,
K1 MOKYTh MaTH KPUTHUYHI 3HAUEHHS 3aJIeHKHO
Bifl i BEJIMYMHH.
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6. VYBemeHHs 10 KIHIEBHX BY3JIIB  BY3JIM IPHEAHAHHS IMPOMDKHI BY3JIM MEpExXi.
JOJaTKOBUX BUTPAT BOJH, SIKi MEpeBHINYIOTH  [Ipu 1IbOMY MpOIyCKHA CIIPOMOKHICTD AUISTHOK
MEX1 TPOMYCKHOi CIPOMOXXHOCTI JUITHOK ~ MEpexXi, Ha SKUX pO3TallOBaHI Ii BY3JIH,
TpyOOTIpOBOly, BUMarae BUKOPHUCTOBYBATH K  OUIbIIA.
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