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Oo6masn xapakrepuctuka HC kak o0bekTa ynpapJieHUus

OcHOBHBIMM U HauOoyiee CIOXHBIMA OOBekTamMu yrpaieHuss ACY

ruapomenropaTuBHbIX cucteM (I'MC) sBISIOTCS HACOCHBIE CTAHLMM PA3HOrO
TUINa ¥ Ha3HAYEHUs, HO MO CJIOXHOCTU ONEPATUBHOrO YIPABICHHS, 0CO00
BBIZEIISIIOTCS To0BHBIE HacocHble ctaHu (HC). OcHoBHAas 3amada IMOCIEIHUX
3aKJIIOYAETCS B IOAA4Y€ B OpPOCUTENbHBIM MaructpaibHbli kaHan (MK)
3aJ]aBa€MOro, Ha JaHHBII MOMEHT BpPEMEHH, PacdyeTHOTO 00beMa BOJIBI C
cOOJTI0/IEHUEM TIPECIIBHO JOMYCTUMOMN CTETICHU €€ MUHEpaTU3aiui (YUCTOTHI)
JUISL TIOJIUBA CEJIbXO3KYJIbTYP Y4YacTBYIOIIUX B ceBooOopore. CIOXKHOCTh €€
peanuzaiu, B paMKax ornepatuBHoOro ynpasienus rogosHoit HC 8 ACY I'MC,
ONPENCIISIETCS HE TOJIBKO CII0KHOCTBIO M YacCTOTOM BBIIABAEMBIX 33IaHUI OT
BepxHero ypoBHs ympaieHuss I MC, kak pe3ynbTaT peuieHus Oojiee oOuieit

3amaun  BojopacopeaeneHuss no I['MC, a CclIoXHOCThIO

CTPYKTYpBl U

TEXHOJOTHYECKOU OOBS3KH CaMoit HC, qTO OHIpeaAc/ICT pa3/IMYHBIC TCXHHUKO-
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HYKOHOMHUYECKHUE, IKOJIOTHUYECKUE U JaKe COLMAIbHO-TPABOBbIE TPeOOBaHUS U
OTPAaHUYCHUS K KAYECTBY IPUHUMAEMBIX YIIPABIISIONIUX PEIICHUIA.
Craumonapssie roioBHble opocurenbHble HC  BKIIIOYArOT HAaCOCHBIE
arperatel (HA) B cocTaBe: JIOMACTHBIX HACOCOB pPAa3JIMYHBIX MApOK H
MIPOU3BOJUTEIILHOCTH, WX TPYyOHOH OOBS3KOW C 3alOPHO-PETYIUPYIOIICH
apMaTypou, IPUBOAHBIX JBUTATENIC U JATYUKOB PA3JIUYHBIX TEXHOJIOTUYECKHUX
napameTpoB. Bce HA o0bennHeHbl (TEXHOIOTUYECKHA «O0BS3aHbI») B YCIOBHBIC

rpynnel HA, 3abuparomue BoAy H3 COOTBETCTBYIOIIMX aBaHKaMep -bIX

NOABOAAIIMX KAaHAIOB ( k =) ¢ pa3HbIM, H3MEHSIOIIMMCS BO BPEMEHH,

3
YPOBHEM BOJAbl U CTENEHbIO MHUHEpAIM3AIUU (TJIOTHOCTHIO) — (r/M”) u

MOJA0IIME €€ B OpPOCUTENIbHBbIM MaructpaibHbld KaHan (MK). Peamuzanms
OonepaTuBHOrO IUIaHa Bojomnojaaun, B pamkax ACYTII-HC, npeanonaraer

pellieHre 3a/Ja4u BbIOOpA TAKOrO KOJMYECTBA MapajuieabHO padortaromux HA,

KOTOpO€ 00eCleyuT Ha f - MOMEHT BpEMEHM 3aJaHHYIO Mojady (pacxon)
BOIBI —  (M/C), VUMTBHIBasi HAIMOPHBIE XapaKTEPHCTHKHM Kaxmoro -ro HA
( 1= _f) n3 rpynnel HA, momarommx BOay M3 -rO KaHala - (M3/C),
3aJJaHHYIO CTEIIEHb MUHEpaIU3aluy nepekaunBaeMon Bojbl B MK — (r/M), a
Takke mapaMmeTrpsl paboThl kaxaoro HA: Bpems ero paboTel - (4ac),
MOIIIHOCTh 3JEKTPONOTpeOIeHus - (xBT1), texcocrosuue, KIIJ{ u npyrue

YYHUTBIBAEMbIE TEXHUKO-3KOHOMHYECKHUE MapaMeTpPHI.

Pemenue takoi 3a1aun Bpy4Hylo, 0€3 HalM4us MaTeMaTHYECKON MOJENH,
COOTBETCTBYIOILIETO AJIrOpUTMa €€ pEeUIeHUus] U MPOrpPaMMHO-TEXHHUYECKOTO
uHctpyMeHntapus B Bune ACYTII-HC, kpaiiHe HepauMOHaIbHO, YTO BEIET K
OpsIMBIM M KOCBEHHBIM MAaTE€pPHAJIbHBIM M 3HEPIeTUYECKUM 3aTpaTraM, Kak B
npoiecce 3kcmutyatauun HC, tak u I'MC B nenom. Martematuueckass MOJIEIb

takon 3amauu, pemaemMorn B ACYTII-HC u ACY I'MC, nomkHa 0XBaTblBaTh
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pa3Hble  TEXHOJIOTUYECKHE,  TEXHUYECKUE,  TUAPOMEIHOPATUBHBIE U
DKOHOMHYECKHE TpeOOBaHUS, YCIOBUS H OTPAHUYCHUS, HO KOTOpHIC
CYILIECTBEHHO 3aTPYAHSIIOT €€ OOIIYI0 MOCTAaHOBKY, KiacCU(UKAIMIO U BHIOOD
METOJa PEIICHUS.

B nmanHo# paboTe moka3aH MOATAMHBIA MOAXOM K MOCTAHOBKE U PEIICHHUIO
ATOM 001Iel 3a7aun, UCHOJb3Ys MPUEM MOCIEA0BATEIbHOIO KOHCTPYUPOBAHMS
pemenusi. OH BKJIIOYAET MPOIIECC TTOCTPOCHHS MOJCIN OOIIEH 3a1au 1 MOIXO0]]
K €€ PpCEIICHUIO, HCMOJb3ys, B OCHOBHOM, KJIaCCUYECKHE MOJAEIH
MIPOMEKYTOUYHBIX, YaCTHBIX 3aJad, IPUMEHAS CTaHAAPTHBIE METOJIbI PELICHHUS,
peanuzyembie B pamkax ACYTII-HC B pexxume peasnibHOro BpemeHu. KoneuHo,
B IIPUBEICHHOM YIIPOILICHHOM BapUaHTE €€ MOCTAHOBKH, YIOpP CAEJaH TOJIBKO
Ha TIapaMeTphbl, HAKJIAJbIBAIOIIME CAMble OCHOBHBIE OTpaHUYEHHUS HA MOJECJIb
3a/1ayu, peaM3yIomue TOIbKO (QyHKIHIO onepatuBHOro TutanupoBanus HC. B
pearbHBIX YCJIOBMSIX, JaHHas 3ajJadya OXBaTbIBAE€T CYIIECTBEHHO OOJIblIe
BXOJIHBIX W  HOPMATHUBHO-CIPABOYHBIX  TApaMeTpOB, OOECIECYMBAIOIINX
aBTOMATHYECKUN PEXUM €€ pEelIeHUs B IEJIOM KOMIUIEKCE (PYHKIIMOHAIBbHBIX
3amad mojcucteMbl «Ympapiienus HC», sBISIOIICHCS OJHONM W3 OCHOBHBIX
noacucrem ACYTII-HC.

O01masi noCTAaHOBKA 32/1a4M U MOCJIeI0BATEJILHOCTH €€ PelieHust

YuuteiBass pa3Hyl0 CTEIEHb MHUHEPAIA3ALNUA BOABI B t - MOMEHT

BPCMCHU B IIOABOASAINNX KaHAJIAX:

*B aBaHKaMeEpax TOJIBKO C6pOCHBIX KaHaJlaX

Hy, () zp()amk =1,k

+ B aBaHKaMCpPC IIOJAr0ICro KadHajla u3 BoAoEMa € YCIIOBHO YHUCTOM BOI[Oﬁ

(manpumep, u3 p. Kybans), umeromeit i, (t) <, rme k:

H€O6XOI[I/IMO B JMHAMHKC 00eCeYnTh BHINOJIHEHHE OCHOBHOTO COOTHOIIICHHS

ro (D, =n (1)
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N3 (1) BeITEeKaer, 4to miaaHoBbIM pacxon HA k rpymmb JTOJDKHA

OBbITH OmIpeziesieHa KaK yCpeJIHEHHas JJIs BCeX MOJBOMAALIMX KaHaloB 0OpaTHO-

MponopuroOHaJIbHasA BEJIMYMHA CTCIICHU MUHCPAIN3allhu BOJAbLI B TOM K€ KaHAaJIC

@ = q/u, O TE_,(1/1, (2)
KomunuectBo -pix HA - U3 TPYHIIBI -TO KaHajla, peaJIu3yroInux
pacxoa , BBIpaBI/IM ypaBHeHI/ISIMI/I
o Mg Qe k=, (3)
Ny = . 4)

YyuThiBas MHOTOBapHaHTHOCTb pelleHus ypaBHeHHil (3)-(4), BBeaeM

KpUTEpHabHbIE OIIEHKU BapUAHTOB IJIaHA BOAOIOAAYU IO k rpynne HA

JUIs BBIOOpa ONTHUMAJIbHOTO BapHaHTa peajlu3aluy IUIAHOBBIX PAacXO0B B BHJIE
LEJEBBIX (PYHKINNA, HAPUMED:
« MUHUMYM MOZYJISl CYMMAapHOTO OTKJIOHEHMS IIaHoBoro pacxoga HC ot

3aIaHHOTO 3HA4YECHUS
Aq = |qg — 7% nyqac| - (5)
- MUHUIMYM CYMMapHOW MOIIHOCTH paboThl a3nektponsurateneii HA
IUTAHUPYEMBIX K padoTe -
P = Z:Tl Ny Pyge = (6)
- MUHIMYM CyMMapHOT0 BpeMeHH paboTbl HA mnanupyemsix K pabote
T =25 g T — (7)

[TpuBenennas ob6mrast maTematudeckas monens 3amaun (1)-(7), oTHocUTCS
K KJIacCy ONTUMHU3AUMOHHBIX  3aJad  IEJIOYUCICHHOrO0  JMHEWHOIO
nporpammupoBanus (3LJIII) ¢ mociaegoBaTenbHO HCMOIB3YEMBIMU 1IE€JIEBBIMU

byukiusamu (5)-(7). Ee pemienre MoxeT ObITh CBeIeHO K K-4ucity oiHOMepHBIX
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3IJIT (O3LJIIT), kotopele BBUIY HEOOJBIION Pa3MEPHOCTH PEATU3YIOTCS
METOAOM IIpsiMoro mnepedopa (Hampumep, meronom «JIYBP» [1]). YunTsiBas
3aJI00keHHOEe B (3) ycClOBHE THIIA «HEPABEHCTBO», BO3MOXKHBIM HeOagaHC

BOJIONOJaud (B MEHBIIYI0 CTOPOHY) Mo ( F)-rpynmmam  HA  cOpocHBIX

KAaHaJIOB PaBHBIN
_ wE-1 _ owmig
&q _ZFEZI (.QF: 21‘:1“{"

MOKET OBITh CKOMIIEHCHPOBAH COOTBETCTBYIOIIMM YBEJIWYEHUEM ILJIaHA
BOJONONAYA M3 MOABOAALIEIO KaHama (C yCIOBHO YHCTOW BOJOWU -

i, (t) <). [lng sToro, ucxonHoe GanaHCoBOE ypaBHEHHUE (3) MOABOAAIIETO

KaHaJla 3aIIMIIEM B BUAC

s M Quse = Qe - (8)

VYuuteiBas u (4)-(7), pemaem 3ajady aHaloruyHyro npeasiaymum 3L
Bo3moxHBIN, 1 B 3TOM cilydae, HebalaHC BOAOINOAAaYU (B OOJIBLIYIO CTOPOHY)
KOMIICHCUPYETCSI CHIPKEHHUEM IPOU3BOAUTENbHOCTH paboTtatoumx HA, 3a cuer
MOCTENIEHHOT0 TOHMXKEHUS YPOBHS BOABl B MOJBOASIIMX KaHalax W,
COOTBETCTBEHHO, YBEIUYEHHUS THMJIPOCTATHUECKOTO CTOJ0a MepeKaunBacMoi
Boabl. [lpu HeoOXoauMOCTH TOYHOTO COOMIOACHHS OCHOBHOTO OayiaHca

Bojonoaaun HC, mpeacTaBieHHOTO0 ypaBHEHUEM

h=1 Qx 9)

BO3MOXKHBIN HeOanaHc pacxoaa kommneHncupyercss CAY onnoro HA u3 rpynmsl
HA (Ha mnoaBojfdlleM KaHale C YCIOBHO-YUCTOM BOJIOM) CHaOXEHHOTO
KACKaJHO-YaCTOTHBIM PEryJUPOBAHUEM MPOU3BOAUTENBHOCTU MO YIPOILIEHHOMN
cxeMme [2]. To ecTh peanuzyeTcsi BO3MOKHOCTh aBTOMATHUYECKOTO TOIePKaHUS
3aIaHHOTO pacxoja (C y4yeToM BeJIMYMHBI HeballaHca) MyTeM peryjJupoBaHUs
CKOPOCTH BpallleHHs Bajia Ha JI0O0M, MpHYeM, Toibko ogHoM HA w3 rpynmbl

3aIJIAHMPOBAHHBIX K BKIIIOYCHUIO HA JAHHOM IIOABOAAIICM KaHaJIC.
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NamocTpaTuBHBIN NPUMEP pacyeTa ONTUMAJIBHOIO IJIAHA

Jns WumioCTpauvu BBILIECTIPUBEICHHOTO AJITOPUTMA, NPUBEIECH IPUMEP
pacyeTa ONTUMAJIBLHOTO ONMEPATUBHOIO IJIaHA PAOOTHI FOJIOBHON OPOCUTENILHON
HC, umeromieit 1ocTatoyHO 0OIIYI0 CTPYKTYPHYIO cxeMmy. J{pyrue BO3MOKHEIE,
HO YacCTHBIE PAa3HOBUAHOCTH CTPYKTyphl HC, nump ympomaroT —oOmmit
anroput™m peuieHus 3agayd. C 1eNnbl0 CHIKEHUS 00beMa JIOMOJHUTENbHBIX
BBIUHCIICHUA B  KA4eCTBE OCHOBHOTO W  €IUHCTBEHHOTO  KPUTEPUS
ONTUMAJIBHOCTH B35IT — MUHUMYM MOJYJISI CYMMAapHOTO OTKJIOHEHHMS IJIAHOBOTO

pacxona HC ot 3agaHHOTO 3HA4YCHUSI.

1. HUcxonabie nanHbIC.
7,2 M/cek =90 /™’
Kanain copocnoit (C-1) Kanain copocnoit (C-2) [ToaBomsiuii KaHa
=111 /™’ =102 r/m° =25 /M’

Q11 | Q21 | Q31 | Qa1 | Q12 | Q22 | Qa2 | Qa2 | Q52| Q11 | 21 | Q31 | Qa1

00,32 | 00,47 | 00,73 | 0,48 | ,0,90 00,49 | 00,92 | 00,29 | 0,34 |01,70|01,97 01,46 | 1,61

2. PacueTHbIC U UTOTrOBBLIC TOKA3aTEIIH.

2.1. Pacnpenenenue miaHOBOro pacxoaa Mexay rpymnmamu HA -
k-

= 1,104 M°/cex, = 1,202 m’fcek, = 4,904 m>/cek,

npu 3ToM u3 (1) Haitnem =50,23 /M
2.2. PacmpenenieHre IIaHOBOTO pacxoja Mexay HA Toiapko B rpymnmax

COpPOCHBIX KaHAMOB - ( k=

Pemaerca O3LUJIII, npencraBieHHas ypaBHEHUSMU-OTPaHUYEHUSIMU (3)-
(4) ¢ KpuTEepHEM ONTUMHU3ALMM - MUHUMYM OTKJIOHEHMsI IUIAHOBOM BEIMYMHBI

pacxo/ia OT paCYETHOTO 3HAYEHUSI, BHITEKAIOIIUM U3 (5)

Ag = Z:T; MG — 0
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Q11921 | 931 | Ga1 | 91 | 912 | 922 | 32 | a2 | 952 | 42

Howmepa
BapUAHTOB

1 {1 (0 |1 |O [105/0 |[O |1 O |O 092
2 {0 |I |O |I 10951 |0 |0 |1 1,19
3 |1 |0 |0 |1 |080|0 |1 O |1 1 1,12
4 11 |1 10 |0 10,79

2.3. Pacuer HeOanaHca MeXAy 3aJJaHHBIM U TUIAHOBBIM PacCHpeIeICHUEM O

COpOCHBIM KaHajaMm ( k=
1,104-1,05+1,202-1,19=0,066 m*/cex

2.4. KoppeKkTupoBKa IIaHOBOro pacxona ais rpynnsl HA moasoasiiero

KaHalla (C YCJIOBHO-YMCTOM BOJIOM, B JaHHOM IIpUMEpE k) cornacHo

ypaBHeHHUS (8)

4,904+0,066=4,97 m>/cek

2.5. Pacnpenenenue miaHoBoro pacxoja B rpynmne HA mozaBopsiiero
KaHaJa.

Pemaerca O3LUJIII, mpexacraBneHHas ypaBHEHUSIMU-OTpaHUYEHUSIMU (4),
(8) ¢ kpuTepreM ONTHUMH3AIUUA - MUHUMYM OTKJIOHEHHS TUIAHOBON BEIMYUHBI
pacxojia OT pacueTHOI'0 3Ha4eHHUs, [10Jy4aeMoro u3 (5) B BU/€ SKBUBAJICHTHOTO

eMy YpaBHEHUS 1IeJIeBON (HYHKIINH

Ag = Z:T; M Qs —

Q13| 423|933 | qaz | 43

Howmepa
BApUAHTOB

5,28
5,13
4 10 [1 [1 |1 [504

[S—y
O | —
— [ —
O | —
[S—y
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2.6. PacueT nmiaHoBoro HebajiaHca pacxoJa, KOMIICHCUPYEMOI'0O OAHHM M3

rpynnsl HA nmoaBopsimiero kaHana C YCJIOBHO YHCTOM BOJOM AS5,044-

3
4,904=0,07 m”/cek, B UTOre€ COCTABUT CTENEHb MHUHEpaIM3aluu Boabl B MK

3
cocraBuT =50,23 r/M°, YTO HE NPEBBIIIACT 33aJaHHOTO 3HAYEHUS U TOYHO

BEITIOJIHAET OCHOBHOE OamancoBoro ycnoBus (9) mns HC Ha -b1it MOMEHT
BPEMEHH.

3akioueHue

[TpuBenennas moaens 3agaun «OnepaTuBHOE TIaHUpoBaHue padboTel HC»
B YIPOIIIEHHOM BapuaHTe Obuia ycrnenHo BHeapeHa B ACY I'MC Ha ronoBHOM
HC-9  IlerpoBcko-AHAcTacMEBCKOM  PUCOBOM  OpPOCUTEIBHOM  CHCTEME
KpacHogapckoro kpast [3, 4] B pamkax mnoacucteMbl «YmpapieHue HC».
Buenpenue sToil moacHUCTEMBl JaeT OIIYTHUMBIM 3KOHOMUYECKUU A(PdekT He
tonbko B pamkax ACY I'MC, HO u »>(ddexkTnBHO nake Ha aBTOHOMHO
pabotaromux ACYTII-HC, ¢ ognoBpeMmenHoi peanuzaiun ACKYD kak onHoU
u3 napawienbHo padoraromux nojacucreM ACY I'MC. OnwiT BHEIpEHUST TaKUX
uHpopmarmonno-ympassttonmx ACY, peamusyempix OOO HIIK «TOTA»
(r. KpacHomap) u np. ¢pupmbl, MOKa3bIBAET, YTO MX peayibHas 3PEPEKTUBHOCTD
MOET OBITh TOJIy4€Ha TOJBKO MPH pa3paboTKe MpOJayMaHHOH, MacIITaOHOMH,
JIOJITOBPEMEHHOM KOHLIETIIIUU Pa3BUTHS MEIHOPALIMU CTPaHbl U Kpasi, BKIIFOYas
peanbHbIC U (PUHAHCHpPYEMBIE MPOTPaMMbl aBTOMATH3AINN KaK PETHOHAIBHBIX
OPOCUTEIIbHBIX MEJIIMOPATUBHBIX CHCTEM, TaK M CaMHX MEJIMBOAXO30B.
MHoroneTHuil 3acTO W JOaXe JAerpajaluvs B TEXHOJOTMU OPOILICHHUS |
TEXHUYECKON OCHAIIEHHOCTH OTKPBITBIX MEIHOPATHBHBIX cUCTeM Ha KyOaHu
0e3 MpoayMaHHOW OpPraHU3AIMOHHOW M TEXHUYECKOW UX PEKOHCTPYKIMU Ha
0a3e HOBEMIIMX HAYYHO-TEXHUYECKUX JIOCTHUKEHUH, HE CMOTYT IMPOU3BECTH
Jaxe TPEeKHUE 00beMbl MPON3BOCTBA puca 80-bIX TOM0B. B mepcmnexkTuse xe,
MHTEHCU(DUKAIMS TTOJMBHOTO 3€MJIEJIEINs TOJIbKO Ha 0a3e Jake COBPEMEHHBIX

TCXHUYCCKUX CPCIACTB MW MCTOAOB YIIPABJICHUIA 6YI[6T SIBHO OIr'paHUYCHa
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CYIIECTBYIOIIEH PECypco3aTpaTHON U TPYJHO aBTOMATU3UPYEMOUM TEXHOIOTHUEN.
Ho xmumaruueckwe  KaTakiM3Mbl  MOCIHEAHUX  JIeT, 3(PEHEKTUBHOCTH
WCIIOJIb30BaHUs 3€MEJILHOTO MOTEHIMAa, pecypcocOepekeHre u pocT 00beMOB
MPOU3BOJICTBA  CEJIBXO3MPOAYKIIUKM, TOTPEOYIOT BEPHYTHCS K  aHAIU3Y
BO3MO>KHOCTH MCIOJIb30BAHMSI HOBBIX WJIM PaHEE HEOOIEHEHHBIX TEXHOJIOTHIA,
HarpuMep, aBTOMATU3UPOBAHHOTO  MOTHO(GYHKIIMOHAIBHOTO  MOCTOBOTO
3emuieienusi [S] U KamelnbHOro, a HE 3aJIMBHOIO OPOUIEHUS, HMCIOJIb30BaHMS
rJ100aJbHONM HABUTAIMOHHOM CITyTHUKOBOM cucTeMbl M T.a1. UYto mpw
OTHOCUTEIBHO OOJIbIIUX HAYaJbHBIX 3aTpaTaX MHTEUICKTyaIbHBIX H
(UHAHCOBBIX pECypcoB, Tropazno Oonee 3GOHEKTUBHO C TOUYKH 3PCHUS
NPUMEHEHHUSI COBPEMEHHBIX CPEJICTB aBTOMATH3allMH, HWHTEHCHU(UKAIUA W

3¢ (HEKTUBHOCTH BCETO CENBCKOXO3SIMICTBEHHOTO KOMILIEKCA.
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