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Pozensnyme numanHa cucmemmuozo awaii-
3Y | MamemMamu1Hoz0 M00eNI0BAHHA CKAAOHUX
IHJICeHEPHUX cucmeM HA Npuxaadi KomnJex-
cy nooa4i i po3nodiny 600u 8 HUMN0E0-KOMY-
HaabHOMY 20cnodapcmei

Knrouosi crosa: cucmemnuii ananiz 600ono-
cmauanus, nacocre obraonanns

Paccmompen 60npoc cucmemnoz0 aHaau3a u
Mamemamu4ecKo20 MoOeAUPOBAHUS CILONCHBIX
UHICEHEPHBIX CUCMEM HA NpuUMepe KOMNIeKca
nodauu u pacnpeoeneHus 600bl 8 HCUNUUHO-
KOMMYHATLHOM X03AliCmee

Knioueevie cnoea: cucmemuvlii ananus,
sodocnabicenue, nacocrnoe obopydosanue

= a

The problem of system analysis and mathem-
atical modeling of complex engineering systems
by the example of the complex water supply and
distribution of housing and communal services

Key words: systematic analysis, water supp-
ly, pumping equipment

1. Betyn Ta aktyajabHicTs po6oTH

CucTeMH BOAONOCTaYaHHs BiAHOCHTHCS 10 OO'EKTIiB
)KuTTe3abesnevyeHHs i MiATPUMaHHA CaHITapHO-enieMio-
JorivHoi Ge3nekun HaceseHHs , TOOTO € CONiaIbHOIO CKJIa/10-
BOIO HalliOHaIbHOI Oe3neku Kpainu. Pa3oM 3 LM cucreMu
BO03abe3revyeH Hsl HaJleXaThb 10 YMucsa Hainbibi pecypco-
Ta EHEPrOEMHUX TEXHOJIOTIYHUX 00'EKTIB Y KOMYHAJIbHOMY
rocniogapetsi [1]. Tlomyk msxiB 3HUKEHHSA €HeProEMHO-
CTi BOAONOCTAYaHHs € aKTYaJIbHOIO MP06GJIEMOI0 ChOTO/IeH-
Hsl, OCKIJIbKH MA€ SIK COLliaJIbHI TaK i EKOHOMIYHI aCIIEKTH, a
came MOJITIIEeHHSI YyMOB XXUTTS JIIO/IEeH, i IBUIIIEHH 1 EKOHO-
MIYHOrO MOTEeHIiaNy Aep)KaBH, 3MEHIIEHHsA €KOJIOriYHOro
HaBaHTa)XEHHs Ha HABKOJIMIIHE CEePE/IOBUIIE TOIIO.

Cucrema noapaui i posnoainy soau (CIIPB) na cy-
4aCHOMY eTalli € CKJaJAHUM KOMIIJIEKCOM iHXEHEepHHX
cnopya, mamus i anaparis. Koxen enement CITPB Buko-
Hye cnenudivni GyHKIIl Ta XapaKTEPU3YETHCS NEBHUMHU
napamerpamu. CIIPB B XHT/JIOBO-KOMYHAJbHOMY TOCIO-
NapcTBi XapakTepuayloThesi 6e3iuuio poboYnx CTaHiB,
MpH IbOMY €JIEMEHTH CHCTEMH He 3aBXAHM NPalioioTh y
BJACHHX pOOOYMX iana30HaX 3 MAKCHMaIbHOIO eeKkTHB-
HICTIO, 10 MOKe PU3BOAMTH /10 BUXOAY 3 JIa/ly eJIeMeHTa
Ta 3HMXKeHHs edeKkTuBHOCTI cucremu B uizomy [1]. ITix-
BHIIEHHS X e(eKTHBHOCTI POGOTH OKPEMOro ejieMeHTa
CHCTEMHU He 3aBXK/IM FapaHTYE MiBUIIEHHS e(DeKTHBHOCTI
dyHkuionyBaHHS cuCTeMH B Lizomy [2, 3].

CUCTEMHIU AHANI3
KOMIJIEKCY NOAAUI
| PO3NMOAINTY BOAU
B )XUTJZIOBO-
KOMYHAJIbHOMY
rocnoaAPCTBI

C.0. XoBaHCbKHUM

AcnipaHT
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B.. Hens

KaHgupar TexHiYHUX HayK, AOUEHT
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TexHiyHi cuCTeMH, MO XapaKTePU3YIOThCS CKJAJAHU-
MH B32€EMO3B'SI3KAMM MiX €JieMeHTaMH, NepeTBOPEeHHIAM
eHeprii 3 OAHOro BHAY B iHIINI, HEBU3HAYEHICTIO TeX-
HIYHUX XapaKTePUCTHK eseMeHTiB, Oe3niu4io poboumnx
CTaHiB, AK KOXXHOTIO €JIeMEHTY, TaK i CHCTEMH B IiJIOMY,
noTpebyIoTh iJiCHOrO CHCTEMHOTO aHAJIi3Y.

2. Anani3 nonepeHix 10CHi/PKeHb

[H)KeHepaM Ta HAYKOBUSM Y rajy3i TeXHIYHMX HayK
NpUTAaMaHHUN KOMIJIEKCHUH MiAXiZ A0 PO3IASIAY AOCHiJI-
XKyBaHUX OO'EKTIB Ta NPOLECIB, IPU AKOMY PO3IJISA/IAI0Th-
cs1 yci CKJIaZIoBi Ta B3aEMOJisA Mik HUMHU. Pa3om 3 TuMm, us
izeosiorist chopMyBasiach y OKpeMHii HAQy KOBH I HANIPSAMOK
— CHCTEMHHMil aHaJi3 Ta HOro CKJaJ0By CTOCOBHO Tex-
HIYHHUX CHCTEM — cHCcTeMOTexHiky [2 — 5]. /lana naykosa
JAMCIHUIIIIHA € IOCUTH 3aTpeOyBaHOIO cepejl HayKOBILIB aJie
HIMPOKO AEKJAPYETHCA JIMIIE cepel METOAIB JOCiIKeH-
Hs Ta apryMEHTYBaHHS OKPEMHX IOJIOKEHb. Y HasiBHIN
HAayKOBO-METOAMYHIN JiTeparypi 3 BOJAONOCTAYaHHS, Ii-
JIPAaBJIIYHUX Mepex, AMHAMIYHMX HAcOCiB Ta NPHUKJALiB
KOHKPETHOTr'0 3aCTOCYBAaHHS CUCTEMHOIO aHaJIi3y 1K METO-
JAUKH TOCHI/KEHHSI TEXHIYHUX CUCTEM, BKpaii o6Masib, a B
rajysi IMHaMiYHUX HACOCIiB 3a3HAY€Hi METOAU Maiixe He
BUKOPHUCTAIOTHCA. Y MOOAMHOKHMX MPUKJIALAaX CHCTEMHHUIH
aHaJIi3 3aCTOCOBYIOTHCS 10 OKPEMHUX aCHeKTiB (DY HKIIOHY-
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BaHHS IOCJI/KYBaHUX 00'€KTIB, a HE JI0 CHCTEM B I1iJIOMY,
e 06'EKT € OIHIEI0 3 CKJIAZIOBHX CHCTEMH.

3. Mera Ta 3axayi po6otu

Metoio nanoi poboru € niaBuieHHs eeKTHBHOCTI
(GyHKIIOHYBaHHSA CHCTEM MOAaYi Ta po3noainy soau. [lpu
IIbOMY, BUPIIYETHCS 3ajaya MPOBEAEHHS CHUCTEMHOTO
aHazNi3y AJs BUSABJEHHS HaWBaXXJIMBIIIMX Ta Nepiioyep-
roBux 3axozis yaockonanenus CIIPB.

4. Marepianu Ta pe3yJabTaTH AOCHIZKEHHA

Ha nepmomy ertamni cHCTEMHOro aHali3y A0CJiKyBa-
HUiT O6’EKT PO3IIANAETHCA AK “YOPHA CKPUHSA", BH3HAYaA-
e€Thest MeTa (hYyHKIIOHYBaHHS JOCTiZIXKYBaHOTO 00'€KTY,
rosoBna (yHKIis, BXiZIHI Ta BUXiZIHI €JIEeMEHTH, pecypcH
Ta pe3yabrar, KpuTepii Ta Mipu epeKTUBHOCTI PyHKLiO-
HyBaHHs [2 - 5].

IIpu3HauenHsi CHCTEMH BOJIONOCTA4YaHH S, AK QyHKIII],
JUIsl BUKOHAHHS SIKOI CHCTeMa CTBOpeHa, MoJsArae y 3a-
GesnevyeHHi ClIOXHUBAYiB BOAOKO 32 HOPMOBAHOTO THCKY Y
BCbOMY Jliana3oHi 3Minu BuTpar. Ilpu ubomy, HeoOXiaHO
BUPIMIMTH 3a1a4y 3ab6e3neyeHHsi eKOHOMIYHOTO (hYHKIIO-
HYBaHHS CUCTEMH 110/1a4i Ta po3noainy Boau. CTpykTyp-
Ha cxema CIIPB npexcrasyiena Ha puc. 1.

Y CIIPB npoxoanTh npouec nepeTBOPeHHs eJieK-
TPUUYHOI eHeprii B riipasiiyny eHepriio pianuun. Bxin-
HUM esieMeHTOM € Bozia (06'eM Vi, M3) 3 neBHUM 3HaYeH-
HAM NOYaTKOBOI riapasiiynoi eneprii. /lo pecypciB y
OCHOBHOMY Bi/JIHOCHTBCS €JIeKTPUYHA eHepris (MoTyx-
Hictb N, kBT-roa), mo BuTpayaeTscs Ha NpUBiJ HACOCIB,
Ta NMoYarKoBe 3HAYEHHs TiApaBiiuHOl eHeprii piAuMHM
(nanip Hy, M). Buxiztaum eseMeHTOM € 00’'€KT CHCTEMH
nojavi Ta po3noainy, AOCTaBJAEHWH 10 MicUs NpHU3Ha-
YeHHs, 3a3HAYEHOr0 CHOXHuBayeM, a came Boja (06'em
Vi, M%). Jlo peaynbTaTy BiAHOCHTBCS BOAA 3 MEBHUM
3HaveHHsAM rigpasiaiunoi eneprii (Hg, m).

Jlns TeXHIYHHUX CHUCTEM BHAINAKTH PiBHI poboTwH,
NoB’A3aHi 3 PI3HOMAHITHUMH peXxUuMaMH QYHKIIOHYBaH-
Hsa cucreM [3). Tak, ana CIIPB mMoxHa BHAIANTH Ha-
cTynHi BUau pobit: pexxum 6e3nepepBHOi Aii 3 NOCTIHHUM
rpadikoM BOAOCNOXKHBAaHHSA y 4yaci; pexum Ge3nepepBHOI
i1 31 3MiHHUM rpad)iKoM BOJOCTIOKUBAHHS Y Yaci; PeXKHM
nepepBHOi Aii 3 nocTiiHUM rpadikoM BOAOCTOXHBAHHS
y uaci; pexXuM rnepepBHOi Aii 3i 3MiHHUM rpadikoM BoJO-
CMOXKUBAHHA y Yaci.

BxiaHi eneMeHTH BuxiaHi eneMenTH .
Bona Bona3
Vi, M Vi, M
: Cucrema
Pecypen noaadi Ta Pe3vapTar
1. Enektpuuna exepris po3roaLTy Tinpasmiuna °“_eP|'i"
N, kBrrox BOZH BOJIH Ha BHXOJi
2.I'izpasnivuna enepris Hyg, M
BOJIH Ha BXOJI
Hn, M

Puc. 1. CrpyktypHa cxema CINPB

I1py BU3HAUeHH] TEXHIYHUX KPUTEPiiB QYHKIIOHYBaH-
HSl CHCTEeMM BHKOPHUCTOBYIOTH Pi3Hi KoMOiHawii BXiAHHUX,

BHUXi/JIHMX €JIEeMEHTiB, pecypcy Ta pedyiabraty [4]. Takum
YUHOM, TeXHIUHUI piBeHb pynkunionysanus CITPB moxe
XapaKTepu3yBaTUCS HACTYNTHUMU KPUTEPISIMU Ta MipaMu
edextuBHOCTI (AMB. pHc. 1):

1. Cryninp BTPAT BOAM B CUCTEMI — BIJIHOLIEHHS KiJlb-
KOCTi BOJH, IKY OTPMMaB CIOXKHUBay, 10 BOIY NepeKavyaHoi
HacocHuMu cranuiamu: Ky = Vi / Vi

2.I'panryHa EHEPTOBUTPATHICTh CHCTEMHU — i/l€aJIbH Ui
BUNAZOK QYHKIIOHYBaHHSA CUCTEMH, SIKIIO B Hill BiACYTHI
Brpartu eHeprii: Ky = Hgx — Hyy;

3. Enepretnyna epekTUBHICTD QYyHKIIOHYBaHHS CH-
CTeMMU — BiJIHOIIEHHS NMPUPOCTY TiZipaBJivyHOI eHeprii 10
3arpadenoi enekrpoeneprii: K3 = (Hgx - Hy) /N;

4. TlouarkoBa mMMUTOMA Bara TriZpaBJiYyHOI eHeprii:
Ks=Hn/ Vi

5. [TuToma Bara rigpaBaiyHOI eHeprii, OTPUMaHOI cro-
xkuBaveM: Ks = Hg / Vk;

6. EneproeeKTHBHICTb CHCTEMH — BiJIHOLIEHHS 3a-
TPayeHol eJIeKTPUYHOI eHeprii Ha NPHUBiJ eJIeKTPOABHUTY-
HiB N 10 oTpumanoi Boau cnoxubavyeM: Kg=N / V.

Ha zapyromy etani cucTteMHOro aHazizy OyayioThb
CTPYKTYPHO-(DYHKIIOHAJIbHY CXE€MY, BH3HAYalOTh MPH-
3HAYEHHS 1 XapaKTePUCTHKH KOXKHOI MiJACHCTEMH KOM-
NJIEKCY Ta BCTAHOBJIEH] B3a€EMO3B'A3KHM MiXK HUMH [2 — 5].

PoarasineMo cucteMy BOZONOCTaYaHHS, OCHOBHI eJie-
MEHTH siKOi 306paXkeHi Ha puc. 2. ¥ uiit cucremi: 1 — jKe-
peJio rizpaBaivHOI eHeprii, Micie 3abopy Boau (pesepsyap,
BOJIOBOJIM HU3BKOTO THCKY TOIIO); 2 — BOJOBOJM CHCTEMH
nojiayi Ta po3nojisly BOAM Ha HACOCHY CTaHIilo 3 3amip-
HO-PEryJioloy0i0 apMaTypolo; 3 — Mepexxa eeKTPOXHB-
JIeHHS; 4 — eIeKTPUYHUI NPUBIJZ HACOCIB (CHHXPOHHI 4K
ACHMHXPOHHI €JIEKTPUYHI ABUTYHH); 5 — HACOCH HACOCHOI
cTaH1ii; 6 — BOOBOAM CHCTEMH NOJA4i TA PO3INOAITY BOAM
JI0 CIOXHMBaya 3 3aNipHO-PEryJioioyoi0 apMarypoio; 7
— cnoXxuBay BoAH. He3anepeuHo OCHOBHMMH eJleMEeHTaMu
CHCTEMH € HACOCH HACOCHOI cTaHlii. BiAHOCHO HUX TpeTiil
(Mepexa eJIEeKTPOXKMBJICHHS) Ta 4YeTBEPTHH (eJeKTpuy-
HUH NMPHUBIZ) €JIeMEHTH Y CYKYMHOCTI CKJIaZaloTh BXiHY
enexTpuyny nigcucremy. [lepmmii Ta aApyruii eremenTu y
CYKYINHOCTI CKJIaZlalOTh TiZIpaBJiyHy BXiJHY IiJICHCTEMY.
[locTunii (Mepexa BoAONAAIB 3 3aMipHO-PEryJII0IY0I0 ap-
MaTypoio) Ta CbOMHI (CIIOXXHBay) €JeMEHTH BXOASATH 10
CKJIaJZly TiipaBJiyHOI BUXiAHOI MiZACUCTEMH.

(3)
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Puc. 2. CtpykTypHa cxema KOMnneKcy nogadi Ta po3noginy
BOAU

3yNMHUMOCS JeTaJibHO Ha NMPU3HAYEHH] | XapaKTepH-
CTHKaX MiJICHCTEMHU:

1. EnextpuuHa BXiZHA mizcucTeMa npu3HayeHa AJsi
JI0OCTaBKH €JIEKTPHYHOI €Heprii i nepeTBopeHHs il y Mexa-
HIYHY Ta CKJIaIa€ThCA 3 HACTYNHHX €JIEMEHTIiB:

— Mepexa eJIeKTPOXHUBJIEHHSl — 3/iHCHIOE eJIeKTPO-
3abeanevyennss CPIIB Ta xapakTepu3yeTbCs ONOPOM




EocoeHo-EEporadorud SHUPHS Mok TaHo

€JIeKTPHUYHOI Mepexi Ta BTpaTaM¥ Ha MOJAOJaHHSA LbOTO
onopy;

— eJIEKTPUYHHUIT NPUBI HAcOCIiB (CHHXPOHHI YM aCHH-
XPOHHI €JIEKTPUYHI IBUTYHHU) — 3IICHIOE NepeTBOPEHHA
eJIeKTPHYHOI eHeprii B MexaHiuHy. /lanunii ereMenT cucre-
MH XapaKTepPU3YEThCS 3aJI€XKHICTIO 00€PTOBOrO MOMEHTY
BiZ yacToTH oOepTaHHs POTOpaA €JeKTPOABUTYHA, FreoMe-
TPUYHA iHTEprpeTalis Kol /sl ACHHXPOHHUX JIBUTYHIB
npejacTaBjeHa Ha pHC. 3.

2. TNiapasaiyea BXiZiHA miACHMCTEMa NMpH3HAYeHa JJIs
JIOCTAaBKH BOJIM 3 IEBHUM 3a11acOM Ii/ipaBJiuHOi eHeprii ta
CKJIQJIAETHCS 3 HACTYHHUX €JIEeMEHTiB:

— JUKepeJia TigpaBiiyHOI eHeprii, Micue 3a6opy Boau
(pe3epByap, BOAOBOJAM HHU3bKOrO THCKY TOIIO), XapaKTe-
PHCTHKA SKMX MpeJCTaBJeHa Ha puc. 3;

— BOJIOBO/IM CHCTEMH MOJAyi Ta PO3MOAiNYy BOAM Ha
HAaCOCHY CTaHIi0 3 3aMipHO-PeryJjiooyolo apMaTypoio
— 3a6e3neuy0Th TPAHCIOPTYBAHHS Ta PO3MO/iJ BOIH BiJl
JUKepesia 10 HacOCy Ta MaloTh XapaKTePHCTUKY, PeACTaB-
JIeHYy Ha pHC. 3.

3. Hacoc — npusHaueHuil AJsi nepeTBOPEHHS Mexa-
HIYHOI eHeprii npuBoAy (€JeKTPOABUTYHA) Y ri/ipaBiaiyHy
eHeprilo piANHU Ta MA€ XapaKTEePHUCTHUKH, MpeACTaBJIeHi
Ha pHuc. 3.

4. TapasaiyHa BUXiHA MiZICKCTEMA NPU3HAYEHA AJIA
JIOCTAaBKHM BOJIM 3 NMEBHUM 3aMacoM TiZpaBJivHOI eHeprii,
il po3nojiny y cno)xuBaya Ta CKJAJAAEThCSA 3 HACTYMHHUX
€JIeMEeHTiB:

— BOJIOBO/IM CHCTEMH I10/1ayi Ta PO3NOAiay BOJAM Ha Ha-
COCHY CTAHIIIO 3 3aMiPHO-PETYJII0I0Y0I0 apMaTypoio — 3a-
6e3nevyyioTh TPAHCHOPTYBAaHHS Ta PO3MOAIJ MaTepialib-
HUX PeCypciB 10 CIOXKMBaya Ta MAalOTh XapaKTEPHCTHKY,
npejacTaBJeHy Ha puc. 3;

— CHOXHBa4Y — eJIeMeHT, AJs 3abe3nedyeHHs norped
KOTPOTO IPU3HAY€Ha BCS CHCTEMA.

B peasibHUX yMOBaX ClIOXXHBaYaMH BOJM MOXKYTb Oy TH,
AK okpeMi (npuBaTHuit Gy AHHOK, KBapTHPA), TaK i rPyNoBi
(6araronosepxoBuit 6yAMHOK, rpyna 6yauHKiB) 00'€KTH,
AKI MOXKYTb 3HAXOAMTHUCS Ha 3HAYHINA BiACTaHI OJMH BiJ
OJLHOTrO. ¥ IaHOMY BHIAZIKy MU 3aMiHIOEMO I'PYIy peasib-
HUX CIIOXKHBA4YiB YMOBHHUM CIIO-
JKHBaueM, KOTPOMY NMpHTaMaHHI
HACTYTIHI YMOBH Ta OOMEXeHHs1:

— cnoxuBava HeoOXiaHo 6e3-
nepebiitHo 3a6e3neyyBaTH BOAOIO
y BCbOMY Jiana3oHi Bit Qmax A0
Quin, TPH YOMY KOXHE 3HAYEHHS
BUTPATH Y IbOMY Jliana3oHi Ma€
neBHe 3HaYeHH 1 HMOBIPHOCTI;

— BIJIBHUH Hamip y rocmno-
JAapCbKO-MUTHOMY  BOAONPO-
BOJAI Yy CHOXHMBaya He NMOBHHEH

nepesumyBatu 60 m (BiAnosigHO niocucmema

CHIII 2.04.02 - 84). RSy — —

— MiHIMaJIbHe 3HAYEHHS He- |
06XiIHOr O BiJIbHOTO HATIOPY B CH-
creMax KOMYHaJIbHOTO BOJOMNO- |
crayanns Bianosiano go CHill |
2.04.02 - 84 y Touui npuEAHAHHS |
CIOKHMBaya /10 30BHiMIHbOI BOJO-
MPOBIZIHOI MepPeXi BU3HAYAETHCS
AK: enepait

H =10+4-(n-1),

E L
Oxncepeno

osuzyn

N
enexmpuunuii l /\ ‘
‘ [ \:

ziopaeniuna exiona
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Zie n — KiJbKicTh moBepxiB OyAHHKY.

BpaxoByouu BumesazHaueHe MOXHaA CTBEP/KYBaTH,
10 CMOXHMBAY y JaHil CUCTEMi Ma€ BJACHY TifpaBJiyHy
XapaKTepuCTHKY /s 3abe3nedyeHHs CBOiX norped, npea-
craBjaeny Ha puc. 3. HeoOXiAHO TaKOX 3a3HAYMTH, WO
nepeyMoBOI0 TaKOrO TBEP/KEHHS B CHCTeMax rocCro-
JAapcbKO-nuTHOrO BogocnoxuBauus € CHill 2.04.02 -84,
y BUPOOHHYHMX MpoOLecax — HOPMaTUBHI BUMOTH 10 3/ific-
HEHHs TEXHIYHOTro npouecy.

Y nocaipxyBauiii cucTeMi He BCi eJeMEHTH MaloThb
XapaKTePUCTHKHU TaKOl NMPOCTOi MpsiMOJiHiiiHOI dhopmu.
Jlns tpybonposoais ue 6yayTb KBaapaTuuni napabosiu,
MOMEHTHA XapaKTepPHCTHKA eJIeKTPHYHOT0 aCHHXPOHHOT0
JIBUTYHA allpOKCUMY€TbCs 3asexHicTio Kiocca, nanipua
XapaKTepUCTHKA Hacoca — ZI0BiJibHA KpUBa. SIKI10 xapak-
tepuctuku enementis CIIPB posramysaru y nopsiaky
3HAXO/KeHHs BU/IIJIEHHX ITiZICHCTEM, TO OTPUMAEMO PO3-
paxyHKOBY cxeMy GYHKIIOHYBaHHS cucTeMu (pHc. 3).

AHani3 puc. 3 nokaaye, mo poboya Touka HyHKIiO-
HYBaHHSA CHCTEMH BHU3HAYAETHCH HIJISAXOM Y3TOJJKEHHS
yCiX XapaKTEepPUCTHK i € 3a/1aYei0 HeJIiHIHHOIO Ta 10CTaT-
HbO CKJAJAHOW0. 3MiHM y OZHOMY OKpeMmMO BuOpaHOMY
eJleMeHTI HEeMUHYYe BIJIMHYTH HAa napaMeTpn (yHKILi-
oHyBaHHA yci€i cucremu. Tomy, BUpilIeHHs KOXHOI i3
MOCTaBJIeHHUX 3a/1a4 HeOOXi/ITHO BHKOHYBATH 3 ypaxyBaH-
HAM JaHOro nojoxeuus. Takuit miaxix onpanboBaHO B
po6orti [6]. BctaHoBJIeHO, IO XapaKTePUCTHKH BijlleH-
TPOBMX HACOCIB 3MIHIOIOTHCS 3aJIe)KHO BiJl HaBaHTa-
JKEHHS Ha HACOC, 3a PaXYHOK 3MiHHM 4acTOTH obepTaHHs
poOTOpa, MO TAKOX YCKJIAMHIOE MPOIEC MOJAEJI0BAHHSA
CIIPB B uisomy.

[IpakTuka BUpilIEHHS 3ajay HeJNiHIHHOI AMHAMIKH
BKa3y€ Ha Te, 110 OTPMMATH Ha BUXO/I i3 CHCTEMH He-
06XizHI mapaMeTpH NMPaKTHYHO HEMOXKJHBO. Kpim Toro,
CIIPB npauioe uinogo6oBo y pizuux ymosax. lle Bkasye
Ha Te, IO y AaHiil cucTeMi HeoOXiHO 3aPOBAAUTH Pery-
mioBaHHs. [IppyoMy, 06’€KTOM peryJiioBaHHs € apaMeTpH
BO/M HA BHXO/i i3 cucTeMH, a BUbIp peryisitopa € okpe-
MOIO ONTHMI3aliifHOO 3a/1a4€l0, OCKIJIBKH YCi MiACHCTEMH
CITPB MOXyTb BUKOHYBATH IaHy (DYHKIIIO.
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Puc. 3. CtpyktypHa cxema cyHKUioHanbHOI B3aemogii nigcuctem CMNPB
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OnanuM i3 mJsAXiB NMOKpPallaHHS YMOB eKCIJyaTamii
eHeproneperBopiooyoro obnaananus y CITPB ta npoue-
Cy peryjaioBaHHs € BUKOPHUCTAHHS HACOCHOro obJiaiHaH-
HA i3 (hOpMaMU XapaKTEPUCTHUK, M0 HAWKPAIIUM YHHOM
3a/I0BOJIHSIOTH KOHKPeTHUM ymoBaM. Tak y pobori [7]
BCTAHOBJIEHI BUMOTH /10 GOPMHU XapaKTePUCTUKH HACOCIB
JJISE YMOB BUKOPHCTaHHS OJHOIO Ta JAEKiJIbKOX HAcOCiB,
1110 MPaLOIOTh NTapajieJibHO Ha MEPEXY, a TAKOX J0 HAcO-
CiB, AKi NPAIIOIOTH Y PEKUMI PeryioBaHHs 4acToTu obe-
pTaHHs IX poTopa.

BpaxoByioumn BuIllecKasaHe, CHCTeMa MoOJadyi Ta po3-
MOAINY BOAM — Ile TeXHIYHA 3aKpPUTa, IHHAMiYHA CHCTe-
Ma, AKa € i€papXiyHO BNOPSAZAKOBAHOIO, CKJIAAAETHCS 3
MiJICHCTEM, HEHTPaJi30BaHOI0, OCKIJIbKH [IEHTPaJIbHUM i
OCHOBHHMM €JIEMEHTOM € HAacOC, Ma€ BJIACTHUBOCTI 1HepILiii-
HOCTIi, TOMY BUMAra€ NeBHOrO0 Yacy s nepexoay 3 OAHOTO
pexumy pobOTH Ha IHIIKIL, Ta BJACTHBOCTI aIallTUBHOCTI,
yepes mo 36epirae cBoi ¢pyHKuii npu 36ypeHux AisixX Ha-
BKOJIWIIHBOTO CepPeIOBHINA Ta HAJAMTOBYETHCS MiJ HOBI
YMOBH.

5. BucHoBku

[IpoBeneno ananiz ¢yukunionysauus CIIPB rta cu-
cTeMHMI aHasi3 il GyHKIIOHYBaHHS i Breplie BU3HAYEHI
HACTYIHI MOJIOXKEHHS:

1. CnoxxuBay Ma€ BJIACHY XapaKTePUCTHKY B KOOPIH-
narax H = f(Q);

2. @yukuionypannus CIIPB nanizene na 3abesneven-
Hsl BKa3aHOi XapaKTePUCTHKH, OTXKE MapaMeTpPu MOTOKY
na Buxoai i3 CIIPB € o6'€ekToM peryaioBaHHs B JaHHUX
cucTeMax i MOXKJIMBICTD 3abe3redyeHHs JaHOI XapaKTepH-
CTHKH € YMOBOIO IpHAATHOCTI (BiA6opy) pisHuX cnocobis
peryaloBaHHS;

3. BusnayeHi noka3Huku eexTuBHOCTI (yHKIIOHY-
BAHHS CUCTEMH 10/1avi Ta PO3NOIiNY BOIM;

4. Jlns awanidy BNJIMBY OKPEeMHMX 3MiH OAHI€l mij-
cucTeMH HeoOXiTHO BUKOHYBATH MOJEJNIOBaHHS pobOTH
yciei CITPB.
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