Hayunsrit xypuan Poccuiickoro HUM npo6iiem menuoparuu, Ne 3(39), 2020 r., [140-153]

YK 631.6:621.398
DOI: 10.31774/2222-1816-2020-3-140-153

A. II. Bacuib4yenko, A. E. lllenenes, A. M. KopeHoBckuit
Poccwuiickuii Hay9HO-UCCIIeI0BATENLCKUI HHCTUTYT MpobIieM Menuopaiini, HoBodepkacck,
Poccuiickas ®@enepanus

K BOITPOCY OCHALIEHMUS ITYHKTOB
BOJAOYYETA CPEACTBAMM TEJEMETPUU

IJens: BBIOOp ONTUMAIBLHOTO BapUaHTA OCHAIEHHS MYHKTOB BOJOYYETa CPEICTBAMU
TeJIeMETPUH Ha OCHOBE MH()OPMALIMOHHOW U MMUTALMOHHON Mozenell pyHKIIMOHUPOBAaHUS
ATUX MYHKTOB BOJOYYETa C MCIOJIH30BAHUEM II€TIeBON QyHKIMU. Mamepuanvl u mMemoosl:
IPOBEJCHHBIE MCCIIEJJOBAHUS CTPOATCA HAa NPUMEHEHUU HH(OPMalMOHHO-aHAIUTHYECKUX
METO/I0B, MAaT€MaTHYECKHX 3aBUCUMOCTEH M BEPOATHOCTHO-PKOHOMHYECKUX pPacyeToB.
Pe3ynomamupl: Ha OCHOBE HCIOJB30BaHUSA MH(DOPMALMOHHON M MMHUTALlMOHHOW Mojenen
(YHKLIMOHUPOBAHUS C UCIIOJIb30BAHUEM 11€JIeBOM (PYHKIIMU Oblia MpeyiokKeHa 3aBUCUMOCTb,
MO3BOJIAIOIIAs HA OCHOBAHMU MCIIOJIb30BaHMsI BXOSIIUX B HEE MEPEMEHHBIX c/ieflaTh BHIOOP
ONTUMAJIBHOTO BapUaHTa OCHAIIEHMsI MYHKTOB BOJOYyYETa CPEICTBAMHU TelleMeTpUU. bbin
IIPUBEJICH pacueT OCHALICHMS IIyHKTOB BOAOYUYETa CPEACTBAMU TEJIIEMETPUU Ha npumepe Paii-
ropoackoi opocurensHoi cucteMbl PI'BY «Ynpasnenue «Boarorpaamennosoaxos». Ha oc-
HOBAaHUU pacyeTra OblT NOCTPOEH rpaduk BHIOOPA ONTUMAIBHOIO BapUAHTA OCHAILEHUS TyHK-
TOB BOZOYYETa CPEJCTBaMHU TeleMeTpHuH. I paduk mokasasn, 94To ONTHMAJIBHBIM (IKOHOMHUYE-
CKU 11€J€cO000pa3HbIM) BApHAHTOM OCHAIIEHUS ITyHKTOB BOJOyUYE€Ta CPEACTBAMU TEJIEMETPUU
ABJIIETCS OCHAIIEHHE CEMHU ITYHKTOB Bogoy4deTa 13 10 rmiaHupyeMbIX IpU CPOKE OKYIaeMOCTH
JAHHOTO MEPOIPUSATHSI, PABHOM OJHOMY ToAy. Bsiéo0si: MHOTOKpUTEpHANIbHAS 3ajayda II0-
CTPOEHHUSI UMUTALIMOHHON MOJENI CBOJUTCS K OMPEEIIEHUIO ONTHMAJIbHOTO BapHaHTa OCHa-
IIEHUs MTYHKTOB BOAOYYETa CPEACTBAMH TEIEMETPUM ¢ MAKCUMYMOM NPUObUIM U MUHUMY-
MoOM 3aTpart. i NpUHATHS NPAaBUIBHOIO PEIIeHUsI 00 OCHAIIEHWU TyHKTOB BOJOYYETa Cpei-
CTBaMHU TEJIEMETPUH B KaXJI0M KOHKPETHOM Cllydyae HE0OX0JMMO MPOBECTH MOJIHOE 00cie1o-
BaHUE ITUX IMYHKTOB BOJIOyYE€Ta C TOYKU 3PEHUS TEXHUUECKOTO COCTOSIHUSA, pa3padoTaTh TeX-
HUKO-9KOHOMHUYECKOE€ 0OOCHOBAHUE MO BapHaHTaM, CBA3aHHBIM C I€PEOCHAILICHUEM ITYHKTOB
BOJIOyUYE€Ta, a TaKKe BHECTH HaJJIeXkalllue CBEJEHUS U KOPPEKTHBBI B IPOEKTHYIO U KOH-
CTPYKTOPCKYIO JOKYMEHTAIUIO TYHKTOB BOJOYYETA.

Kntouegvie cnoea: myHKTHl BOJOYYETa; CPEJICTBA TEIEMETPHUM; BapUaHT; OCHAIICHHUE;
UH(POPMALIMOHHAs MOJIENb; (PaKTOPhl; MHOTOKpUTEpUaIbHas 3a/1a4a; UMUTAI[MOHHAsT MOJIEIIb;
1eneBast pyHKINS; 3aBUCUMOCTb.
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ON ISSUE OF EQUIPPING WATER METERING
POINTS WITH TELEMETRY

Purpose: choosing the best option for equipping water metering points with telemetry
based on information and simulation models of the functioning of these water metering points
using the target function. Materials and methods: the studies are based on the use of infor-
mation-analytical methods, mathematical dependencies and probability-economic calcula-
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tions. Results: based on the use of information and functioning simulation models using the
target function, a dependence based on the use of the included variables allows making a
choice of the best option for equipping water metering points with telemetry tools was pro-
posed. A calculation of equipping the water metering points with telemetry using the example
of the Raigorod irrigation system of the FSBI “Volgogradmeliovodkhoz” Authority was
made. Based on the calculation, a schedule for choosing the best option for equipping water
metering points with telemetry tools was built. The graph showed that the optimal (economi-
cally feasible) option of equipping water metering points with telemetry is equipping seven
out of 10 water metering points planned for a one-year payback period of this event. Conclu-
sions: the multicriteria task of constructing a simulation model comes down to determining
the best option for equipping water metering points with telemetry with maximum profit and
minimum cost. To make the right decision on equipping water metering points with telemetry in
each specific case, it is necessary to conduct a full examination of these water metering points
from the point of view of the technical condition, to develop a feasibility study on options relat-
ed to the re-equipment of water metering points, as well as to make appropriate information and
adjustments to the design and engineering documentation for water metering points.

Key words: water metering points; telemetry aids; option; equipment; information
model; factors; multicriteria task; simulation model; target function; dependence.

Beenenne. Haubosnee BaKHbIM acHEKTOM pELIECHUS MPOOJIEM pecypco-
cOepeKeHus, B YACTHOCTH BOJOCOEPEKEHHUSI, BBICTYIIAET CO3JaHUE €AUHON HH-
dhopMallMOHHON CUCTEMBbI, MO3BOJISIONIEH BECTH aBTOMATHUYECKUNA y4eT BOJIOIO-
TpeOJIeHHs U OCYIIECTBIISATh AaBTOMAaTHUECKOE PETYIUPOBAHUE PEKUMOB PaOOTHI
cucteM [1].

B HacTosmee BpeMs A peuieHus mpobieM BoaocOepexeHus paspada-
TBIBAIOTCSI M BHEJIPSIOTCS IPOrPAMMBI I10 YCTAHOBKE CPEJICTB TEJIIEMETPUU BOJBI
Ha IIyHKTax BOJIOyYe€Ta Ha MEIMOpPATHBHBIX cucTtemax [2, 3]. B memsax ocy-
IIECTBJICHUS JUCIETYEPU3AMU B PA3IUYHBIX 00JACTSIX MHTEHCUBHO MPUMEHS-
orcst SCADA-cucremsl [4].

SCADA (Supervisory Control and Data Acquisition) — aucrneTdyepckoe
ynpasienue u coop nanHbixX [5]. SCADA-cucTeMbl TO3BOJISIIOT Peain30BaTh BCE
OCHOBHbIE€ (DYHKIIMW BU3YyalIU3alUHU U3MEPSAEMON U KOHTPOJIUpYyeMon nHpopma-
LMY, TIEpelayu JaHHBIX U KOMaHJ CHCTEME KOHTpOJIA U ynpasieHus. [loatomy
B Hacrosiniee BpeMst SCADA-cucTteMbl SIBISIIOTCS OCHOBHBIM M HauOosiee mep-
CHEKTUBHBIM METOJIOM aBTOMATU3MPOBAHHOTO YHPABJICHUS TEXHOJIOTUYECKUMU
nporieccamu [6, 7].

C IMOMOIIBIO IPOrpaMMHBIX CPCACTB TCICMCTPUHN BO3MOXXHO HE TOJIBKO


https://automation-system.ru/main/category/about-scada.html
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OMEpPAaTUBHO, HO U B JIOJITOCPOYHON MEPCIEKTUBE OCYIECTBISATh aHAINU3 JAUHA-
MUKH U3MEPSAEMbIX MPOIECCOB, B T. Y. C MOJATOTOBKON HEOOXOJIHUMBIX OTYETOB.
[Tpu »TOM HarisiAHOE OTOOpa)KEHHE 3HAUYEHUN BCEX M3MEPSIEMBIX MapamMeTpoB
BBIBOJMTCS] HEMOCPEJCTBEHHO HA MOHUTOP KommbioTepa [8, 9].

[TosiBsieTcst BO3MOKHOCTh HETIOCPEICTBEHHO ¢ pabo4yero Mecrta JAUCIIET-
Yyepa ymnpaBisiTh OOBEKTAMH, B PEKUME PEaTbHOIO BpEMEHH HAOIIOAATh 3a H3-
MEHEHHUSMH B Pe3yJIbTaTe ONEPaTUBHOTO BMEIIATEILCTBA, KPYTJIOCYTOYHO 3a-
MUCHIBATh TMOKa3aHusg MpuOopoB. Kpome TOro, monydeHHbIE KOPPENIALUOHHBIE
3aBUCUMOCTH U3MEHEHHSI KOHTPOJIUPYEMBIX MapaMeTpOB MOMXHO HCHOJb30BaTh
JUIA JaJdbHEHUIIIETO aHaIn3a.

[IpeumytiecTBa BBEACHHUS CHCTEMBI TEJIEMETPUHU M KOMILIEKCHOW MH(MOP-
MaTU3allMd JUCIIETYEPCKON CIIy>KOBbI MPOSBISAIOTCS YK€ Ha HadalbHOM 3Tare
IIPAKTUYECKOM 3KcIuTyatauuu. [loaromy BHeapeHue Takux pa3paboTok (B COBO-
KYITHOCTH C COBPEMEHHBIMH TEXHOJIOTUYECKUMHU JTOCTMKEHUSAMHU B O0JACTH U3-
MEPUTEJIBHON TEXHUKU U METPOJIOIMH) MO3BOJIUT PEaTn30BaTh KaU€CTBEHHO HO-
BBII MTOJIX0J] K MOHUTOPUHTY ITYHKTOB BOJIOyYeTa HA METMOPATUBHBIX CHCTEMAX.

[lenbto maHHOM pabOTHI SABJISIETCS BHIOOP ONTUMAIbHOIO BapHaHTa OCHA-
HICHHS MYHKTOB BOJIOy4Y€Ta CPEeICTBAMHU TEJIEMETPUU Ha OCHOBE HH(POPMAIIMOH-
HOW M MMUTAIMOHHON MoJenel (PyHKIIMOHUPOBAHUS STUX IMyHKTOB BOJOYyYETa
C UCTIOJIb30BaHHUEM LI€JIeBOM (PYHKIINU.

Matepuanbl u MeToabl. [IpoBeieHHBIE UCCIIETOBAHUS CTPOSITCS HA MPH-
MEHEHUH HH(OPMALMOHHO-aHATUTUYECKUX METOJI0B, MATEMAaTUYECKUX 3aBHCH-
MOCTEN U BEPOSTHOCTHO-3KOHOMHUYECKHUX PacyEeTOB.

K ucxonHbM mepeMeHHbIM HHPOPMAIIMOHHOW MOJenu (PyHKIIMOHUPOBA-
HUS [TyHKTOB BOJIOYY€Ta MPU OCHAIEHUH UX CPEICTBAMHU TEJIEMETPUU OTHOCAT-
Csl pacXoj BOJBI, TPOIIEIIINNA 0 KaHaTy B MYHKTE BOAOYYETa, IJIOMAAhL cede-
HUS pycClia KaHajia, CKOPOCTh M TUIyOMHA MOTOKa, BpeMsi, KOd(DPHUITMEHTHI pacxo-
Jla U IIEpOXOBATOCTH KaHaJa, a TaK)Ke BEJIMYMHA OTKPBITUS 3aTBOpPA HA MyHKTE

BOJloy4YeTa [8].


https://automation-system.ru/main/item/45-osnovnye-terminy-i-opredeleniya-regulirovaniya.html

Hayunsrit xypuan Poccuiickoro HUM npo6iiem mennopammu, Ne 3(39), 2020 r., [140-153]

Oo6mas 3aBucUMOCTh WH(OpManoHHON Mojenu [10] MoxeT ObITh Tpe-
CTaBJICHA B BUJIC:
Z=f(0 o v ht wna), (1)
rae Q — pacxon BOIbl, M°/c;
® — IUIOLIAb CEYEHHs pyCla, M>;
L — CKOPOCTh TIOTOKA, M/C;
h — rimyOuHa MoToKa, M;
t — BpeMs, C;
K — koddunmueHT pacxonaa;
n — Ko3(PGULHEHT EPOXOBATOCTH;
a — BEIIMYMHA OTKPBITHUS 3aTBOPA, M.
B cooTtBeTcTBUM ¢ 3aBUCHUMOCTEIO (1) Mogenu GyHKIIMOHUPOBAHUS MTyHK-
TOB BOJIOyYETa IIPH KX IKCILIyaTaIlldu JODKHBI BBIMOIHATHCS CIICIYIOIINAE COOT-
HOIIICHUSI:
- 110 pacXxojy BOIBI:
oQ)=0, - 0. u,0, 2 9(Q)>0:
- 0 TIJIONIAIU CEYCHHUS PyCIIa:
(o) = ®,, — 0, Bo, = o(w) > 0;
- IO CKOPOCTH MOTOKA!
(p(u) =V, =L, YL, 2 (p(u) > 0;
- 110 TIIyOWHE MOTOKA:
olh) = hy, —h, 8,h,, = o(h) 2 0;
- 110 BPEMCHHU:
o(t)=1t,t=10..30c;
- mo ko3 purmeHTy pacxoza:
O(1) = iy — s Eghtyy = (1) > 0;

- 10 KO3 (PHUIMEHTY IEPOXOBATOCTH:
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o) = 1, — 1. Aty > 0l > 0
- 110 BEIMYHMHE OTKPBITUS 3aTBOPA:
ola) = Ay, — a5 Vol 2 o(a) >0,
rae ¢ — QyHknus 3¢ dexTuBHOCTH (yHKIHOHHUPOBAHUS II0 COOTBETCTBYIONINM

ITOKa3aTelIsIM;

Q u O, — pacueTHbIA 1 3aJaHHBIIA IPOCKTHBIA PACXO BOABI, m/c;

® U ®, — pacyeTHas U 3a[aHHas IIPOCKTHAS IUIOLIA b CEYEHHs pyCiIa, M
L U L, — PacyeTHbIC U 3a/[aHHbIC IPOCKTHBIE CKOPOCTH MOTOKA, M/C;

h u h,, — pacyeTHbIE U IPOEKTHBIE TIIyOHHBI IOTOKA, M;

t —BpeMs Mexay usmepeHusiMu. 3agaercs 10-30 c;

H ¥ W, — pacueTHOe U MPOCKTHOE 3HAYCHNUE KOO (PUIIHEHTA Pacxo/a;
n | N, — PacueTHOE U MPOCKTHOE 3HAYCHNE KOI((UIMCHTA ICPOXOBATOCTH,;
@ ¥ a,, — PacyeTHbIC U IPOCKTHBIC BENUYHUHBI OTKPHITHS 3aTBOPA, M;

Oy Bos Yo» Ops €p» Aps Vo — KOIPUIMEHTHI TOMYCTUMOTO CHHUIKCHHUS
HOPMAaTUBHBIX MTOKA3aTEIIEH.

OnenuB (akTOpHOE MPOCTPAHCTBO PSJIOM KOAUPYEMBIX MEPEMEHHBIX,
MO’KHO TOCTPOUTH MOAETh 3(P(EKTUBHOCTH OLICHKH KOJUYECTBEHHBIX M Kade-
CTBEHHBIX ()aKTOPOB BTOPOTO MOpsAKa (pacxoi, ypoBeHb, CKOPOCTb U JIp.), BO3-
JefcTBYIOIUX Ha (PaKTOphI EPBOro MOpsiAKa (TEXHUYECKOE COCTOSHUE MyHKTa
BOJIOyU€Ta, Cr1oco0 BogousMepenus u ap.) [11, 12].

JUist morcKa ONTUMANIBHOTO PEIIeHHUs! BOIIpoca 0e30MacHoro (pyHKIMOHHU-
pOBaHUS NMyHKTa BOAOYYETa JAAHHYIO KJIacCU(UKAIMIO (aKTOPOB MOXKHO CUU-
TaTh 0oJee yA00HOM MO CPaBHEHUIO C OOILIECTIPUHATHIM JIEJICHUEM MX Ha yIpaB-
JsieMble U Heympasisiemble. Ha ocHOBe mepapxuueckoil Mojienu HaMH ObL 110-
Jy4eH CIIMCOK YIpaBisieMbIX (PaKTOPOB, MaKCUMAaJlbHble 1 MMUHUMAJIbHBIC 3HA-

YCHUS KOTOPLIX ABJIAIOTCA KPUTCPUAMMU.
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Kak umuTanvoHHass mMojellb MHOTOKpuUTepHuanbHas 3agada [10] moxet
OBITH 33J]aHa CIETYIOLIUM BUIOM:

F(x) — max,
xeD,

rae F (x) — BEKTOpHasi (YHKIMS BEKTOPHOTO apryMeHTa x, KOTOPYIO MOKHO

npencrasuts kak F(x) = {f,(x), £,(x).... f,(x)}, tme f,(x), £o(x).., £ (x) —
cKaJIsipHble (QYHKIUHM BEKTOPHOIO apryMeHTa X, Ka)KAas U3 KOTOPBIX SABIIAETCA
MaTEMAaTHIECKUM BBIPaKEHHEM OTHOTO KPHUTEPHS ONTHMATbHOCTH;

D — MHOXeCTBO IOIyCTHMBIX PEIICHUM.

B cBsi3U ¢ TeM, 4TO HCIOIb3yeTCsl BEKTOpHAS LeseBast PyHKIMS U IpHU-
MEHEHHH JTaHHOHM MOJIENH, OHa MOXKET UMCHOBAThCA KaK 3a/1ada BEKTOPHOHU OII-
tumu3anmu [13].

CyTb 1aHHOM 3a1auy 3aKJIIOUAETCS B ONPEIENICHHU TAKOTO €€ BEPOSITHOTO
pemeHus, T. €. X € D, KOTopoe MO3BOJIUT B 3TOM HJIX )K€ MHOM 3HAUCHUH MaK-

CUMU3HPOBaTh (MUHUMH3UPOBATh) 3HAUEHHUS BCEX LENEBBIX (DYHKIIMIA fi(x),
i =1,..,k. Haiftu pemenue, xotopoe OyAeT MaKCHMH3HPOBATH BCE IIEJICBHIC

(GbyHKIMH, BO3MOKHO TOJIBKO B MCKJIIOUUTENBHO PEIKUX Ciiydasx. Takum oOpa-
30M, MPU PEIIeHUH MOJOOHBIX 33j1a4 CIeIyeT aKI[EHTUPOBAaTh BHUMAHUE Ha TIPE/I-
BAPUTEIILHOM OMNPEAECIECHUH MAPAMETPOB CAMOTO MPEAIOUYTUTEIBHOTO PEIICHNS,
T. €. UCTO0JIb3YEMOM TpUHIMIIE onTuMaabHoCcTH [10].

IIpu 3TOM 3amaya BEKTOPHOM ONTHUMHU3ALMHA HE UMEET CTPOrO0 MaTeMaTH-
yeckoro pemieHusa. [loaTomy nmpu pemieHMM TOM WM WHOW 3aJadd CIIEIyET
MOJIb30BAThCSL BCIIOMOTATEIbHOM HH(OpMalven, MOJy4eHHOW OT JKCIepTa,
MMEIONIEro MO3HaHUsI B JAHHOM 00JacThU. DTOro SKCHepTa MPUHSATO HA3bIBATh
decision maker, 4TO B MEpeBOAE C AHTIIMICKOTO O3HAYAET «JIMII0, TPUHUMAIO-
uiee pemenue» (JIIIP). M3 aToro cienyer, 4To KaxIablil SKCHIEPT MPU UCTOIIb30-
BaHUU Pa3HBIX UCTOUYHUKOB MHGOPMAIIMU JIJIs PEIICHUS MOCTaBJICHHOMW 3aJlauu
B 11eJI0M OyJIeT MoTy4yaTh pa3Hbie pe3yibTaThl [11, 14, 15].

Ecmu IMpOaHaAJIU3UPOBATH (bYHKI_[I/II/I U BXOOAIIMC B HHUX IICPEMCHHLIC,
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MHOTOKPpHUTCPHAJIbHAA 3aJjada IIOCTPOCHHA I/IMI/ITaHI/IOHHOﬁ MOACIIN 3(1)(1)CKTI/IB-
HOCTH (bYHKHI/IOHI/IPOBaHI/IH ITYHKTOB BOJOYYCTA, OCHAIIICHHBIX CPCACTBAMU TC-

JIEMETPHH, MOXKET OBITH CHOPMYTUPOBaHA B BUJIE:

rae I1 — npubGsus, MutH pyo.;
n
> R — cymMMma rofoBoi MpUOBUIM OT SKCILIyaTalliyd IYHKTOB BOJOYYETa,
i=1
MJIH py0./To;
| — MHJIEKC COOTBETCTBYIOIIUX 3aTpat, MPUOBUICH W YIIEpOOB B IPaHMIIAX
pacdeTHOTO BapHaHTa,;
3 —3arpatbl, MJIH py0.;

n -
Z 3i — CYMMa I'OJOBBIX IMPUBCACHHLIX 3aTPAT HA SKCILIyaTallhIO ITYHKTOB

i=1

BOJIOYyYETa JIJIsl KaXKI0r0 BapuaHTa pacyeTa, MiH py0./rox;

LAY, — cyMMa BO3MOXHOTO yiiep0a OT BEPOSITHBIX PHCKOB, CBS3aHHBIX

n
=1

i
C TOYHOCTHIO BOJJOM3MEPEHUS HA MMyHKTaX BOJIOy4eTa, MJIH pyo.;

A, — pHUCKH, CBsI3aHHBIC C YMEHBILICHHEM TOYHOCTH U3MEpEHHil M3-3a He-
YAOBIETBOPUTEIBHOTO TEXHUYECKOTO COCTOSIHUS ITYHKTOB BOJIOYYETA;

Y, — yuepOsl, CBSI3aHHbIE C YMEHBIIEHUEM TOYHOCTH MU3MEPEHUIN H3-3a He-

YIOBJIETBOPUTEIILHOTO TEXHUYECKOTO COCTOSIHUS ITyHKTOB BOAOYYETa, MIIH pYyO.;

n
D> N, — cymMMma 3aTpaT Ha OCHALIEHHE IYHKTOB BOJOYYETa CPEICTBAMH Te-
i-1

JIEMETPHH, MITH PYO.;

P — cymma 3atpaT Ha MPOEKTUPOBAHUE PEKOHCTPYKIIMU ITyHKTOB BOJO-

i
i=1

ydeTa JIJIs OCHAIIICHUS CPEACTBAMH TEJIEMETPUH, MITH pyoO.
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beccniopHO, BCce BXOASALIME B TAHHYIO CUCTEMY IIEPEMEHHBIE UMEIOT I10-
JIOKATEIIbHBIN 3HAK.

W3 Bcero sToro ciemyer, 4T0 MHOTOKpUTEpHUaIbHas 3a7ada IOCTPOCHUS
MMHUTALOHHOW MOJENI CBOAMTCS K JIBYM 3aJa4aM, KOTOPBIE ONMCHIBAIOTCS CO-
OTBETCTBYIOIIMMH (DYHKIIUSMU: OIpE/IeJICHUE ONTUMAIbHOIO BapHaHTa OCHA-
HIEHUS] TyHKTOB BOJAOYYETA CPEACTBAMHU TEIEMETPUH C MAKCUMYMOM HPHUOBLIH
Y1 MUHUMYMOM 3aTpar.

PesyabTarbl M o0cy:kaeHue. /[ns BpIOOpa ONTHMaNIbHOIO BapUaHTa
OCHAILICHUS] ITyHKTOB BOJOYYETa CPEACTBAMU TEIEMETPUU BO3MOYKHO HCIIONb30-

BaHME CJICAYIONICH 00I1el 3aBUCMOCTH IIPHU YCIIOBUM €€ MAaKCUMU3AIUU:

- n n -~ n n
Cr=2R-23-2AY,-2N, -2 P — max. 2)
i=1 i=1 i=1 i=l1 i=l1

[Ipu pacuere mo 3aBUCUMOCTH (2) Ul OCHAILlEHUS IIYHKTOB BOJOYyYeTa
CPEACTBAMHU TEJIIEMETPUU BO3MOKHBI CIIEAYIOIINE BAPUAHTBI:

- CTPOUTENBCTBO IYHKTOB BOJOYyYe€Ta, 00OPYJOBAaHHBIX COBPEMEHHBIMHU
CPEACTBAMHU TEIIEMETPUH;

- MIOJIHAsI 3aMEHA CPEJICTB TEIEMETPUU Ha ITYHKTaX BOJOYYETA;

- YaCTU4YHAas 3aMEHA CPEACTB TEJIEMETPUHN HA ITYHKTaX BOJAOYYETA;

- PEKOHCTPYKLHS [IYHKTOB BOJIOYYETA;

- OKCIUTyaTalusl MyHKTOB BOJIOy4YeTa 0€3 HCMOJIb30BAaHUS CPEICTB TeEJe-
METpHH.

B xauecTBe mpuMepa pacuera OCHAIIECHUS ITyHKTOB BOJAOYYETA CPEICTBAMHU
TeJIeMETPUU HaMU ObLIO YCIOBHO MpuHATO 10 MyHKTOB BojoyyeTa Ha Paiiropon-
ckou opocutenbHo cucreme OI'BY «Ynpasnenue «BosrorpaaMennoBoaxos3y.

PaccmarpuBasioch nsTh BApUaHTOB OCHAIICHUS IIYHKTOB BOJIOYYETa CPE.l-
CTBAMM TEJIEMETPHUU:

- BapuaHT 1 — 6e3 OCHAIICHMUS;

- BAPUAHT 2 — OCHAILIEHO TPU YHKTA BOJIOYYETA;

- BApHUaHT 3 - OCHAIICHO ITATH ITYHKTOB BOAOYYCTA,
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- BapuaHT 4 — OCHAIIIEHO CeMb MYHKTOB BOJIOYYETA;

- BapuaHT 5 — ocHalleHue Bcex 10 myHKTOB BOJIOy4ETA.

[Tnan BOIOMOIB30BAHUS HAMH OBLT IPUHSAT paBHBIM 168,77 MiTH M3,

CroumocTb noganHoro 1 m°> Boabl — 1,56 pyo.

CyMMa rofoBbIX TPUBECHHBIX 3aTpaT Ha AKCIUTyaTalHIo JJisi BCEX BapH-
anToB Obu1a paBHa 0,18 muH py6./rox.

Pucku, cBsi3aHHBIE ¢ YMEHBIICHHEM TOYHOCTH M3MEPEHUM HM3-3a HEYJO-
BJIETBOPUTEIILHOTO TEXHUYECKOTO COCTOSTHUS ITyHKTOB BOJOYYETa, pACCUUTHIBA-
JIUCH 110 hopMyJIe:

A=1- L, 3)

0011

rac P n — KOJIMYECTBO ITYHKTOB BOJOYHYCTA, OCHAILICHHBIX CHUCTEMOH TEJIECMET-

O
puH, IIT.;

P, — oO1iee KOIMYIEeCTBO ITyHKTOB BOJOYYETA, IIIT.

VYuiepOsnl, CBSI3aHHBIE C YMEHBIIIEHUEM TOYHOCTH HU3MEPEHUM H3-3a He-
YAOBJIECTBOPUTEILHOTO TEXHUUYECKOTO COCTOSIHUS IMYHKTOB BOJOYYETA, YCIOBHO
OBLIY MIPUHATHI B pazmepe 1,5 mitH py0./ros.

Kaxnapiii myHKT BOJOYyY€Ta, OCHAIICHHBIA CUCTEMOM TEIIEMETPUHN, YMEHb-
mraet ymepos Ha 0,1 MitH py0./ros.

CpenHsisi cymma 3aTpaT Ha OCHAIIIEHUE OJHOTO MyHKTa BOJIOy4YeTa CUCTE-
MO TeJIEeMETPUH YyCIOBHO NpUuHUMaiiack paBHou 0,16 miH pyo.

CyMmMma 3aTpart Mpu OpOESKTUPOBAHUM OJHOTO IMYHKTa BOJIOy4YETa MPHU OCHA-
HIEHUW CUCTEMOM TeJIEMETPUH paBHa 25 % OT CyMMBI 3aTpaT Ha €ro OCHAILICHHE.

[Tpumep pacuera no 3aBucuMocTy (2) nipeacrasieH B Tadauie 1. Pacuer-
HBIN MepUOJ] AKCIUTyaTallii OPOCUTEIHLHOM CUCTEMbl HAMU ObLT MPUHST PaBHBIM
OJIHOMY TOJTY.

N3 naHHBIX TpaduKa BUIHO, YTO ONTHMAJIBHBIM BaApHAHTOM OCHAIICHUS
MYHKTOB BOJIOy4Y€Ta CPEICTBAMHU TEJIEMETPUU SIBJISICTCS BapuaHT 4, T. €. KO-

HOMMYECKH 11€J€CO00pa3HO OCHAIIEHHEe CeMH IMYHKTOB Bojaoyudera u3 10 mia-
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HUPYEMBIX MPHU CPOKE OKYIMAEMOCTH JTAaHHOTO MEPONPHUATHS, COCTABJISIOIIEM
OJIMH TOJI.

Ta6auua 1 — IlpuMep BbIOOPAa ONTUMAJIBLHOTO0 BAPUMAHTA OCHALLCHUS
IIYHKTOB BOJ0Y4YeTa CPeACTBAMU TeJIeMeTPHHU

No BapuanTa
ITokazarenn Enunuia nzmepenus I > 3 1 5
Z R; MJIH PyO./TOJ 263,28 263,58 | 263,88 | 264,18 | 264,48
i=1
>3 MIIH py6./rox 0,18 0,18 0,18 0,18 0,18
i=1
A -~ 1 0,7 0,5 0,3 0
> Y, MITH PY0. 1,5 1,2 0,9 0,6 0,3
= 7Y, MITH pY6. 1,5 084 | 045 | 0,18 0
>N, MITH pY0. 0 0,48 0,8 1,12 1,6
i=1
> P MIIH pYO. 0 0,12 0,2 0,28 0,4
i=1
5f MIIH py6./rox 261,6 | 261,96 | 262,25 | 262,42 | 2623

ITo momydeHHBIM JaHHBIM TaOJUIbl 1| HaMU OBLIT MOCTPOEH IpauK BHIOO-
pa ONTUMAaJILHOTO BApUAHTA OCHAIIICHUS! IIYHKTOB BOJOYYETa CPEACTBAMM TEJIe-

MeTpuHu (PUCYHOK 1).

2625

SHauenIrs 1eneBoil GVHKINIL, MIH pyO./TomI

2615 ‘ : : :
1 2 3 4 5
BEI‘[)II&HTI:I OCHAIICHIIA IIVHKTOB BOJOVHIECTA
Pucynok 1 — I'pauk Bb100pa ONTHUMAIBHOTO BAPDHAHTA
OCHAIIlEHHH IMIYHKTOB BOA0YY€eTa CPeICTBAMM TeJIeMeTPHHU
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BeiBoabl. MHoOroxkpurepuaibHas 3aaada I[OCTPOEHUS HMUTALMOHHOU
MOJEIN CBOAUTCA K OIPEICICHUI0 ONITUMAJIBHOIO BapUaHTa OCHAIICHUS ITyHK-
TOB BOJOYYETa CPEACTBAMHU TEJIEMETPUH C MAKCUMYyMOM NPHOBUIM U MUHUMY-
MOM 3aTpar.

JlJis IpUHATHS TPAaBUIBLHOTO PEIICHUs] 00 OCHAIEHUH MTyHKTOB BOAOYYe-
Ta CPEeICTBAMH TEJIIEMETPUU B KAXKJIOM KOHKPETHOM CIIy4ae HEOOXOIUMO:

- IPOBECTHU MOJHOE 00CIEA0BAHNE ITUX IIYHKTOB BOJOYYETa C TOUKH 3pe-
HUsI TEXHUYECKOTO COCTOSTHUSA,

- pa3paboTaTh TEXHUKO-3KOHOMHYECKOE OOOCHOBAHME II0 BapHUaHTaM,
CBSI3aHHBIM C IIEPEOCHAIICHUEM ITYHKTOB BOJIOYYETA;

- BHECTH HQUICKAILME CBEICHUS U KOPPEKTUBBI B NPOEKTHYK) M KOH-

CTPYKTOPCKYIO JOKYMCHTAIIUIO ITYHKTOB BOAOYYCTA.
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