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Abstract. Water supply system is a distributed system which requires complex control algorithms. Modern regula-
tors do not consider that there are two modes of water supply: transition and stabilization mode. Transient conditions
result from uneven water consumption and impact on sustainability parameters of water supply pipelines. It has been
determined that two regulators should be used for effective management in these modes, so the use of a regulator with
variable structure is suggested. A proportional regulator provides a minimum time of transition and a proportional-
integral regulator ensures the stabilization of pressure in the pipeline. It is also stated that the regulator with variable
structure allows reaching the preset parameters of the system operation quality, but not the functional extreme point
because it does not use discontinuous functions in control.

Keywords: water supply control system; functional of control system efficiency; regulator with variable structure.

AHoTauis. Po3rsaHyTta cucrema KepyBaHHS BOJONOCTAaUaHHAM. /711 BUPIIICHHS MUTaHHS MOOYIOBU CHCTEMH Kepy-
BAHHS 3aIPOIIOHOBAHO BUKOPHCTATH PEryJISATOP 31 3MIHHUMH TapaMeTpamy Ta CTpyKTyporo. Kpim Toro 3ayBaxeHo,
IO PEryJSITOp 31 3MIHHOIO CTPYKTYPOIO Ta MapaMeTpamH JIO3BOJIUTH AOCATTH 33/IaHHUX MOKA3HHUKIB SIKOCTI poOOTH
CHCTEMH, aJie He JIOCSATTH eKCTpeMyMy (DYHKITIOHATY, TOMY IO IIPH KepyBaHHI HE BUKOPHUCTOBY€E PO3PUBHUX (QYHKIIIH.

Kuro4uoBi ciioBa: cructema KepyBaHHS BOJIOIIOCTaYaHHAM; (DYHKIIOHAT €(EKTHBHOCTI CHCTEMH KePYBaHHS; PETYIIs-
TOp 31 3MIHHOIO CTPYKTYPOIO.

AnHoTtanusi. PaccMoTpeHna cucteMa ynpaBlieHHsi BOJAOCHaOeHWeM. J[is perreHus BOIpoca MOCTPOSHHSI CHCTeE-
MBI YIIPaBICHUS MPEATI0KEHO UCIIOIb30BATh PETYIISTOP ¢ MEPEMEHHBIMU MapaMeTpaMu U CTpykTypoil. Kpome Toro
OTMEYEHO, YTO PEryJIATop C NMEePEeMEHHON CTPYKTYypOoH M mapamMeTpaMy MO3BOJIMT AOCTHYb 3a/laHHBIX MOKa3aTeel
Ka4yecTBa pabOThI CUCTEMBI, HO HE JOCTHYb dKCTpeMyMa (YHKIMOHaa, TaK KaK IIPH YIPaBJICHUH HE UCIIOIb3YeT pas-
PBIBHBIX (DYHKIHH.

KoaioueBnbie ciioBa: cucrema ynpaBieHHs BOIOCHAOKeHNEM; (YHKIMOHAT 3P ()EKTHBHOCTH CUCTEMbI yIIPABICHUS;
PEryIATOp C IIEPEMEHHON CTPYKTYPOH.
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IHOCTAHOBKA IMTPOBJIEMH

Cucrema KepyBaHHS BOJIOIIOCTAYaHHSIM BHKOHYE
(yHKII{, HampaBieHI Ha 3a0€3MCUCHHS] BOJOIO CIIOXKH-
BadiB Ta MIATPHUMKY THCKY Y KOHTPOJBHUX TOYKaX 3 Mi-
HIMaJbHUM BiIXWJICHHSM BiJl 3aJJaHOTO 3HaueHHs. Pery-
JATOPH, SIKI BUKOPUCTOBYIOTBCS y CHCTEMAaX KepyBaHHS
BOJIOIIOCTaYaHHIM, MAIOTh ITOCTIHHY CTPYKTYpY 1 m00Y-
JIOBaHI Ha OCHOBI TE€Opii aBTOMATHYHOTO PETYIIOBAHHI.
Tak sIK BOJOIIOCTaYaHHS € €HEPrOEMHOIO Tally33[0 Ipo-
MHCIIOBOCTI, TO Ha MiHIMI3aIlif0 CTIOKUBAHHS €HEepTii mpu
YIpaBIiHHI HapaBieHo O6arato mociimkerb. Kpim Toro,
BPaXOBYIOYH T€, IO y CHCTEMI BOJOIIOCTaYaHHS CIIOCTe-
PiraroThCs KONMHMBAIBHI MPOIECH, OJHUM i3 BOYKINBUX 3a-
BJaHb € JOCII/PKEHHS IPUYMH [IUX KOJIHMBAHb T METO/IIB
iX ycyHeHHs. 3a/1ada cTadinizallis TUCKY y TpyOOorpoBoIi
Ta 3a0e3MeveHHs CTIHKOCTI CHCTEMH BOJOMOCTAYaHHS
YCKJIQAHIOIOTh CTPYKTYPY CHCTEMH KEPyBaHHS Ta BUMa-
raloTh J0JATKOBUX €KOHOMIUYHHMX BHTpAT.

AHAJII3 OCTAHHIX
JOCJIJIXKEHB 1 ITYBJIKAIII

3ajaya CHCTEeMH BOJOIOCTaYaHHS IIOJISITAE y 3a-
Oe3redeHHl CITOYKUBAUiB BOIOIO 13 3aMaHUM THCKOM [1].
VY pobotax [2—3] HaBEeACHO THITOBI CTPYKTYPH CUCTEMHU
KepyBaHHS BOJIOTIOCTavaHHAM. Po3ristHyTO, 110 cuctemMu
KepyBaHHS Oy/IyIOThCSI HA OCHOBI TEOpii peryJtoBaHHS.
OmHUM 13 BXXITUBUX KPUTEPIiB AKOCTI poOOTH € cTadimi-
3aMisg THCKY Y KOHTPOJIBHUX TOYKaX. AHAII3 JaHUX pOOIT
MI0KAa3aB, 10 PEryJsITOPH, SIKI BUKOPHCTOBYIOTHCSI B J1a-
HUX CHCTEMaX, MAalOTh TOCTIHHY CTPYKTYpy. 3HAYHUI
BIUTMB Ha CTIMKICTh CHCTEMH BOJOIOCTA4aHHS BHOCSTDH
mapameTpu TpyoomposomiB [4]. s minTBepmKeHHS
MIPOBEACHO MOJCIIOBAHHS JMHAMIKH MPOIECIB, SKi PO-
XOJSTh Yy CHCTeMi BojorocTtadaHHs [6 — 8]. DaxTopw,
SIK1 BIIMBAIOTHh HA CTIMKICTH CHCTEMH BOJIOIOCTAYaHHS,
po3TIAHYTI y [9], TOKa3yIOTh HEOOXIAHICTE MTPOBEACHHS
JOCIIKSHHS TI0 TaHOMY NUTAHHIO. [3 THAMIKH poOOTH
CHCTEMH BOJIOTIOCTAYaHHS BUILIMBAE TE, 10 3a JOMOMO-
TOI0 PETYIATOPIB 3 MOCTIHHOIO CTPYKTYPOIO HEMOKIHBO
JIOCSITTA ONTHMAJILHOI TPAEKTOPIi pyXy 3 MiHIMaIbHOIO
BuTparoro eneprii [10].

META CTATTI — Bu3HaueHHS IPUYUHU KOJINBAH-
HSl TUCKY y TpYOOIPOBOJIi y CHCTEMax BOJONOCTaYaHHsI
Ta MOIIYK METOMMKU MiHIMI3alil JaHUX KOJIUBaHb.
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BUKJIAJI OCHOBHOI'O MATEPIAJIY

CucremMu KepyBaHHSI BOJOIOCTAYaHHAM OYyyIOThCS
Ha OCHOBI Teopii aBToMaTH4HOTO perymoBaHHs [1 —3].
VY sxocTi 00’ €KTy peryIoBaHHS BUCTYIIAE CHCTEMA BOJIO-
rocTadanHs. PeryssiTop Ha OCHOBI cTaHy CHCTEMH BOJIO-
moctaganHs X(t) rerepye curnan kepyBaHHS u(l), SKuit
MiHIMI3y€ BiIXWICHHS BUMIpSHOTO 3HAYCHHS BiJI 3a/1a-
HOTO.

O06’exT, THI perymnsaropa, curaan X(t) ta u(t) BuzHa-
4aroTh €(PEeKTUBHICTh CHCTEMH BojomocTadanHs. Cucre-
Ma BOJOMNOCTaYaHHs SK 00 €KT y 3araJlkHOMY BUTANKY
OTIACY€THCSI BEKTOPHUM TU(PEPEHITIaT-HIM PiBHIHHIM:

X(1) = A(t)x(t) + B(u(®) ; )
() = (),

ne A(t) Ta B(t) — matpuni y mpoctopi (nxn), (nxm);
X(t) — BekTOp GasoBoro crany po3mipom (nx1); u(t) —
BEKTOp KepyBaHHs po3Mipom (m *1); y(t) — BekTop Bu-
xoay cucremu (m x1); C(t) — marpuist po3mipom (m xn).
Perynsrop popmye curnan xepyBaHHs Ha 00’€KT 3a
3aKOHOM, SIKUM B 3araJilbHOMY BUITIAAKYy BUTJISJA€ SIK:

f(AY,Y',..., y(m),_[Aydt).

3amaroun marpuiro C(t), oOuparoTh 3aKOHH Kepy-
BaHHS: MPONOPUIHHUY, iHTerpasbHUl abo audepeHLi-
anpHuid. [1linbopom KoedinieHTiB MiICHICHHS Ta 3MIHOIO
CTPYKTYPH pETyJIsITOpa A0CITaloTh 3aJaHUX XapaKTepHc-
THK SIKOCTI TIEPEX1THOTO Ta YCTAJIICHOTO MPOLECY.

3ajaya cHCTEeMU KepyBaHHS IOJISATa€ B TOMY, II00
3MIHOIO Kepyrodoro curnainy u(t) MiHiMi3yBaTu IoxuoOKy
g(t), pi3HUIO MK BuMipstHAM )(t) Ta HEOOXIJIHUM CHT-
HasoM J(t):

&(t) = y(t) — y(t) — min.

EdekTuBHICTh cHCTEMH KepyBaHHSI BOJONOCTAa4YaH-

HSIM [IpOaHaJIi3yeMO 3a JI0MOMOror GyHKIioHany J(g, u),

SIKAH MaTeMaTHYHO BioOpaskae eKOHOMIYHI Ta iHKeHep-
Hi BUMorH [2].

t
3w = [T Ok + o
ty

+u' (t)R(H)u(t)]dt +%J (t)Se(ty),



Q, R, § — cumerpuyHi MaTpuIli; R — M0JaTHHO BHU3HA-
yena, (u'(Y)Ru(t)) > 0, mpu u # 0; O, S — HOIATHHO Ha-
niseusnaueni, &' (1)Q(t)e(t) >0, &' (t,)Se(t,) =0, mpu
e#0.

PosrnsiHemo, sk KokeH wieH (yHkmioHany J(g, u) Bi-
no0paxae IHKECHEPHI Ta eKOHOMIYHI BUMOTH JI0 CUCTEMHU
BOJIOTIOCTaYaHHA. BiIXWICHHS Ha IIPOTS31 BCHOTO Yacy Ke-

t
PyBaHHS ONHUCYEThCS YIeHOM L, = 1 '[ [e" (1)Q(t) e(t)]dt.
2 :
Tax sx Q(t) — momaTHRO HamiBBM3HAYEHA MATPHIL, TO
el WieH HeBix' eMHHH Mpu ycix 3HaveHHsX g(t) Ta pis-
Huii Hyro npu &(t) = 0. Bupas jna L nokasye, 1o cucre-
Ma mTpadyeThCs 3a BEIHKI MOMWIKH Habarato OinbIe,
HIX 32 MaJIi.
EneprerndHi Ta eKOHOMIUHI BUTpPATH Ha KepyBaHHSI

ty
3a/1a10ThCs WieHoM L, = 1 J [u” (©)R(t)u(t)]dt. Ockinbku
2 s
R — monaTHbO BU3HAUYCHA MAaTPHIL, TO BAapTICTh Kepy-
BaHHs JI0faTHa 1pH Oynb-sikoMy 3HaueHHi u(t) # 0. Skiuo
u(t) — ckamsip, To BemmumHa u’(t) mpomnopuiiiHa mo-
ty
TYXHOCTI, a I[uz(t)]dt NpoMopIliiiHa eHeprii, sika BU-
t0
TpauaeThcs Ha intepsami [t, t]. Binxunemns y kin-
LEeBif TOUIl TMEepexXigHOTO TPOIECY BHU3HAYAETHCS K

1 o
L =58T (t,)Se(t,), Mera MmiHiMi3amii maHOTO UICHY

(yHKIiOHAy — MiHiMallbHE BiAXUIeHHs Yy Toulli t, T0O-
TO BIH PO3TJISIAETHCS TOMI, Koy BenuunHa g(t) B KiHIIe-
BUIf MOMEHT 4acy Jy’Ke BaykIIHBa.

PosrisiHyTnii  MaremartiyHME  amapar  1moOyJoBU
¢yskmioHany J(e, #) IS CHCTEMH KepyBaHHS CIIpaBel-
JUBHUH JUIS MOHOTOHHOI TpaekToOpii pyXy JHHAMiI4HOT
CHCTEMH, aJle y pealbHHX CHCTEeMaX BOJONOCTayaHHs
BHHUKAIOTh KOJMBAJbHI Ipouecu. IIpomec KonmBaHHS
THUCKY y CHUCTEMi BOJOIOCTA4aHHS BiJOyBa€eThCs 3a pa-
XYHOK HEPIBHOMIPHOTO CHOXXHBAHHS BOJIH, IO CYTTEBO
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3MIHIOE BUMOTH JI0 CHCTEMH KepyBaHHs. Jlyisi miaTep-
JOKEHHSI 3a3HAYSHOr0 PO3IIITHEMO POOOTY MiKadyl0qol
HacocHoi craHuii micra Mana Bucka KipoBorpaacekoi
obmacti «Mikpopaiion», po3pobiieHy Hamu. KonuBaHHsS
TUCKY y TpYOOIIPOBOJIi MAlOTh CTOXaCTHYHUH Xapakrep,
MPUYOMY MIHIMYM 3HA4YEHHS THCKY JOCATAETHCS B YACH
MaKCHMAaJIFHOTO CIIOKUBAaHHS (IUB. puc. 1).

3HaYHI KOJTMBAHHS THCKY CIOCTEpITarOThCS 1y Bifl-
JlaNIleHnX Touykax TpyOomposoxy. Ha puc. 2 300pakeHo
KOJIUBaHHS TUCKY Y TpyOonpoBoii. BumiproBaHHs BUKO-
HAHO Ha BXOJi B XKUTJIOBUHN OyIHHOK.

[Tpn konmuBanbHOMY Xapakrtepi THCKy P(t) cucrema
KepyBaHHSI BOJOIIOCTAYaHHSIM 3 TIOCTIHHOIO CTPYKTYPOIO
HE MOYKE JOCSITH MiHIMyMy (yHKIioHay (2). st cra-
Oimizamii KOTUBaHb B TAKOMY BHIIAAKY B YCTaJICHOMY pe-
JKUMI JOIITBEHO BUKOPUCTATH IHTETPaIbHUN 3aKOH, a Ha
IUISTHKAX Pi3K0i 3MiHU THCKY (IHB. puC. 4) 3aCTOCYBaTH
MPONOPIIHHO-IHTerpanbHUA. TaKuM YUHOM, IS TOCST-
HEHHS 33JJaHUX XapaKTEePUCTHK IEePEXiTHOTO Ta ycTaie-
HOTO TIPOIIECCY BOJOMOCTAYaHHS HEOOXIHO 3MIHIOBATH
HE TUIBKU TapaMeTpH PeryJisitopa, a i Horo CTpykTypy.
Ha po3po0Ky CTpyKTypH peryJssitopa 3HauHO BILIMBAIOTh
rmapaMeTpu TpyOONpoOBOAY Ta XapakTep CIOXHBAHHA
BOJIH.

[MuTanHIO BIJIMBY TapaMmeTpiB TPyOOIpPOBOMAIB Ha
CeKOHOMIYHI Ta TEXHIYHI IMOKAa3HUKU CHUCTEMHU KCpyBaH-
HSl BOJIOTIOCTAYaHHSIM IPHUIICHO HEIOCTaTHHO YBaru.
ligpaBiiyHa Mepexa XapaKTepU3yeThCsi HAasIBHICTIO
TPAHCIIOPTHOTO 3alli3HCHHS, 110 Moka3aHo y [4] Ta [5].
3ari3HeHHs] BUHUKAE 332 PaXyHOK HEMHTTEBOTO PO3IIO-
BCIO/DKEHHS THCKY Yy TpyOompoBosi. B 3amexnocTi Bif
Bigcrani | MiXk TOUKOIO TOmAa4Yi BOAM Ta CIIOKUBAYEM
BOJIM BEJIMUMHA 3alTi3HEHHS T 3MIHIOEThCs. Yac 3ami3Hen-
HS 3aJICKUTD TAKOX BiJl 00’ €My TpyOOITpoBOy Ta Marepi-
aiy, 3 sIKOTo BiH 3po0ieHni. YacTOTHHIT aHai3 cuCTeMH
BOJIONIOCTa4YaHHs MMOKa3ye, 10 iICHY€E KPUTHYHE 3HA4YCH-
HSl 3aIli3HEHHS, NPU SKOMY CHUCTEMa BOJONOCTa4aHHS
cTa€e HeCTiHKo. TakuM YMHOM, BIUIMB TPYOOIPOBOIY
YCKITaTHIOE TUHAMIKY CHCTEMH BOJOIOCTAa4aHHS [6].

N —

/

13:00 13:05 13:10 13:15 1320 1325

13:30 13:36 13:40  13:45 13:.50 13:I55 t, xB.

Puc. 1. I'padik 3MiHN THCKY Ha MiAKadyrodili HacocHil craHmii «Mikpopaiion» (M. Mana Bucka, KipoBorpaaceka 00:1.) 3a oqHy

roauny, 3 13:00 o 14:00
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Puc. 2. I'padik xoauBaHHS THCKY Y 3aaHiil TOUL TPyOOIPOBOIY

Jlnst ocniJpKeHHsT IMHAMIKU TPOIeCy BOJONOCTavYaH-
HSl PO3TJISTHEMO TEpeaTOuHy (YHKINI0 CHCTEMH BOJIO-
mocTayaHHs sIK 00’ ekTa kepyBaHHs. Jlo cximany o0’ ekra
BXOJISITh HACOCHI arperatu ta Tpyoonposou. Hacochuii
arperar CKJaJaeThcs 3 eJIeKTPOABUTYHA Ta Hacocy. [le-
penaTodyHa (QYHKIIIA €IeKTPOABUTYHA Ma€ BUTILAN [7]:

K
W(p)=—""—, (©)
T P+1

k, — Koediuient nincunenns ppuryna; 7, — crana

4acy JIBHUTYHA.
B cBoto uepry T, BU3HAYAETHCS AK:
Jo
TeM = M_a 4)

n
1€ ®, — KyTOBa INBUIKICTE POTOPY TIPH HOMiHAJbHIM
4acToTi XHBJIeHHA; M — MarHiTHa cTana Jacy.

VY crarti [7] po3risiHyTO nepenaTouHy (yHKIO Ha-
cocy:

Q(p) __kn
Hy(p)—AHg(p) Typ+1’

ne TZ = TN + Tu — Yac MPOXOKCHHS PIIMHU Yepe3 Ha-
4(d, —d,)

Q z, In(dzj
dl

BXiJIHMH JliaMeTp KpyroBoi rpaTku Hacocy; d, — BHXi-
HUH JiaMeTp KpyroBoi TpaTKu Hacocy; {2 — BiIHOCHA
LIBHJKICTh PYXY PIIMHU y MIX JIONaTKOBOMY IPOCTOPI;
Z,~— YHCIIO JIONATOK KPYroBOi IPaTKH.

Ilepenarouna QpyHKIIis TPYOOIIPOBOIY:

Wy, (p) = )

coc; Ty = — cTaja 4Jacy Hacocy; d, —

k
W(p) _ Q(p) — mp , (6)
R(p)-AP(p) T,p+1

S . . Iv
e kmp 2 KoeiLieHT MiJCUICHHS; T, P

27 P2
iHepIiiiHa cTaxa Jacy croBOypa piIuHH; p — TyCTHHA
piauHu; [ — NOBXKHHA TPYOOIPOBOY; V :% — IMIBUJI-

KiCTh pyXy PiliHU y TpyOONpPOBOJI; p,— THCK Ha KiHIi
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TPyOONIPOBOY; p, — THCK Ha II0YATKy TPYyOOIpPOBOAY;
S — TToIIa MOTIePEYHOTO Mepepi3y TPyOOoIpoBOIY.

[epenaTouna (yHKILSI BOJOMOCTaYaHHSI, sIKa BKIIIO-
yae B ceOe HACOCHMI arperar Ta TpyOOIpoOBi:

kmakamp
(Toup+ DTy p+D(T, p+1)

W(p)= )

Ha ocHoBi mepenarounoi GyHKIii qudepeHiiaabHe
PIBHSIHHS CHCTEMH BOJIONIOCTAYAHHSI 3 yPaXyBaHHAM TPY-
6omnpoBoy Oyae:

d’ y
T I3 T, FJF(TmTz + T T, + 5T, )%

. : ®)
d’y
d*

X +(QM+TZ+Q)%+kﬂBkampy=O.

Ha ocHOBI 3anipormoHOBaHOTO AH()EPEHITIaTbHOTO PiB-
HSIHHS IIPY TIPOEKTYBaHHI CHCTEMH KEpyBaHHS BOJIOIIOC-
Ta4aHHSIM MO>KJIMBO TOOYAyBaTH JUHAMIKY MEPEXiTHOTO
IPOLIECY, TIEPEBIPUTH CHUCTEMY Ha CTIHKICTh, HAPUKIIA,
3a JIOTIOMOTOI0 KpuTepiss MuxaitioBa, Ta JOCTITUTH TO-
Ka3HUKH SKOCTI peryistopa. BajxmBo BpaxoByBaTH, 110
TpyOOTIPOBi — II€ CKIIaJHa PO3MOMIEeHA CHCTEMa, SKa
BHOCHTH 3aIli3HEHHS y CHCTEMy KEpyBaHHS BOJIONOCTa-
yanasaM. KokeH Cro)kuBady, MiAKIIOYEHHH 10 CHUCTEMHU
TpyOOIPOBO/IB, J0/1a€ 3aIli3HEHHS, TOMY IIPU ITPOCKTY-
BaHHI CHCTEMM KEpyBaHHS BOJOIOCTAYaHHSIM Ba)KJIHBO
OyzyBaTH CHCTEMY TaKMM YHHOM, 1100 BEJIMYUHU 3aIli3-
HEHHSI HE TIEPEBUILYBAIN KPUTUYHHUX 3HAYEHb, IPH SKUX
cucTeMa CcTae HecTilikoro. DakTopy, SIKi BIUIMBAIOTH HA
CTIHKICTh CHCTEMH BOJIONIOCTA4YaHHs, PO3INISHYTO y pO-
6oti [9]. KpimM TOro 3ayBa’kmmo, IO XO4a PEryJsITOPH
31 3MIHHOKO CTPYKTYPOKO O3BOJIATH JOCSITH 3aJaHHX
MTOKA3HUKIB SIKOCTI MEPEXiTHOTO Ta yCTAJICHOTO TPOIIECY,
ane, Bpaxoytoud [10], BoHM HE MOXXYTh OyTH ONTHMAaJIb-
HUMH, TOMY 10 JJIsI IOCSTHEHHS ONITHMAaJIbHOT TPAEKTOPIT
JIMHAMIYHOI CHCTEMH IPH KepyBaHHI HEO0OXi/IHO 3aCTOCO-
BYBATH KPiM HETIEPEPBHUX TaKOXK 1 pO3PUBHI (PYHKIIIT.

BUCHOBKM. V 3B’s3Ky 3 TUM, 1110 XapaKTep CIO-
JKUBAHHS BOJAM Ta MapaMeTpH TPYOOIPOBOIIB 3HAYHOIO
MipOI0 BIUTHBAIOTh Ha MUHAMIKY TEPEXiTHOTO IPOIECY,



y CHCTeMi BOJOIOCTAYaHHsS BHHHUKAIOTH 3HAYHI mepe-
naau THCKy. Jis crabinizanii THCKY B TaKOMY BHIIQJIKY
HEOOXI1THO 3aCTOCYBATH PETrYJISITOP 31 3MIHHOIO CTPYKTY-
POI0, SIKW BKITIOYAE B ceOe MPOMOPILiHO-iHTerpabHUi
3aKOH B yCTaJICHOMY PEXHMI Ta MPOTOPIIHHUIA y mepe-
xigHomy. Y dopmymi (8) moBemeHo, 1m0 cucTeMy Tpeba
OyayBaTH TaKUM YUHOM, 100 BEIMYMHM 3aIi3HEHHS HE
MIePEBUIYBaIH KPUTHIHHX.

TEXHOMEHHA BESIMEKA [\CE R={o)}s]

ToMy y CKJIaJ CHCTEMH KEepyBaHHs BaXKJIHMBO BBEC-
TH PEryJISITOp HE TUIBKU 31 3MIHHOIO apXiTeKTypolo, alie
1 Taku#, SIKUA Mir OM BUKOPHCTOBYBATH NP KepyBaHHI
po3puBHi (QyHKIIi, [0 JO3BOJIUTH BYaCHO 1 IIBUJIKO pe-
aryBaTH Ha CTPUOKHU THCKY y cucTemi. Teopis, mo mae
3MOT'y PO3pOOUTH TaKy CUCTEMY KepyBaHHs, po3poOIeHa
JI. C. IloHTpATIHAM.
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HALIMOHATbHbIM YHUBEPCUTET KOPABJTIECTPOEHMS
NMEHU AOMUPAJIA MAKAPOBA

DOAKYJIbTET 9QKOHOMUKMN MOPA

2 NONyBEKOBbIE TPaAULMM HAaYUYHbIX UCCNefoBaHUM

S coBpeMeHHble obpa3oBaTtesibHble TeXHONIOrMu

2 nporpamMmmbl MeXAyHapoaHbIX aKkagemMmuuyeckux obmeHos

o ceptucdhbmumpoBaHHas cucTtemMma ynpasrieHUs KauecTBoOM
obpa3zoBarenbHbix ycnyr (1ISO 9001- 2008)

S cTpemMuTersnibHble Kapbepbl TaNaHTMBbIX BbiMYCKHUKOB

Bcerga aktyanbHO, HE3aBMCUMO OT MOIMTUYECKOTO PEXMMA, NPaBALLEN NAPTUKN, FOCMNOACTBYOLWEN NOEONOTMUN:

JkoHoMuUKa npeanpusaTtusa (7.03050401)
MeHemXMeHT opraHM3auum u agMmmHucTpuposaHue (7.03060101)
Yuer n ayaur (7.03050901)
®duHaHcbl n Kpeaur (7.03050801)

[eTanbHasa MHGopMaLMa 418 NparMaTUYHbIX POMaHTUKOB Ha odULIMabHbIX CanTax

< dakynbTeta aKoHOMWUKK mopsi: http://fem.nuos.edu.ua/

< NPUEMHON KOMUCCUM HallMoHaNbHOro YyHUBEPCUTETA KOPAGIECTPOEHMS:
http://abiturient.nuos.edu.ua/
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