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BMvB Po3noainy BUMNAOKOBUX CUHANIB 3YMOBJIEHUX NEPEMILLEHHAM
FA30BUX CEPEOOBULL HA E®EKTUBHICTb BUMIPIOBAHHA BUTPATU

C. 1. Menvnuuyk, C. M. Pyoak

Hayxoeo - oocnionuti i npoexmnuii incmumym BAT « Vkpuagpmay, eyn. Ilieniunuii 6ynveap im.
Ilywxina, 2, m. lsano-@panxiscok, 76019, men.(03422) 4-32-25,
e-mail: vpa@ndpi.ukrnafta.com

Ha ocnosi mooenosanis po3nooinie eundaoxo6ux CUSHANIE NPOGeOeHO O0CHIONCeHHs epexmusrocmi ix
3aCMOCY8aHHSL MA OOCHIONCEHO BEPXHIO 2PAHUYI0 NOXUOKU GUMIDIOGAHHS GUMPAMU 2d3) HA OCHOGI
BUXPOBO20 eHMPONIUHO20 NepemeopIosayd.

Kntouogi cnosa: sumiproganus aumpamu, nOXubKa, 3aK0oH pOo3n0OLLY, GURAOKOSUIL CULHA, mMypOyizamop,
2YCMUHHA IMOBIPHICIb PO3NOOINY.

Ha ocnoge mooenuposanusi pacnpeoenenuil  CIyYauHblX — CUSHATO8  HNPOGEOCHO  UCCIe008AaHUe
sppexmueHocmu ux npuMeHeHuUs U UCCIeO08AHO GEPXHIO PAHUYY NOSPEUHOCIIU USMEPeHUs pacxood
2a3a Ha OCHOGE BUXPEBO20 eHMPONULIHO20 Npeobpazoeamelis

Kniouesvie cnoea: usmepenue pacxooa, nozpewtHocms, 3AKOH pACnpeOeneHus.,
mypoyauzamop, NIOMHOCHHASL 6EPOSIMHOCb PACHPEOeIeHUSL.

CIYVYAUHBIL  CUCHAI,

On the basis of design of distributing of casual signals research of efficiency of their application is
conducted and explored the high bound of error of measuring of expense of gas by a noise entropy
transformers.
Keywords: measuring of expense, error, distributing law, casual signal, closeness probability of
distributing.

Ha ocHoBi mnonepennix pgocnimkeHb [1] Ha  nmepumomy erami  mpoBeleHO  Psj

BCTAHOBJICHO, 1[0 peallizallisi CUrHaIiB BUXOPOBOTO
SHTPOMIWHOTO TepeTBOpIOBaYa BHUTpAaTH Tazy 3
BUKOPUCTAHHSIM TypOyJlizaTopa KOHYCHOI (opmu

eKCTIepUMEHTAIILHUX JIOCII/IKeHb 3 BAKOPUCTAHHSAM
TypOymizaTopa KOHYCHOI (hOPMH, BUMIipIHOBATEHUN
MEePEeTBOPIOBAY  PO3TALIOBAHO HA MPAMOJIiHIHHIH

3abe3neuye HaWOiNbITY e(eKTUBHICTh  JiNSHII TpyOOTIPOBOY, BiJICTaHb hife)
BUMIpIOBaHHS, 30KpeMa, MakcumalibHe TnepeTBoptoBaua  25D.  Jlng  makcumanizaitii
pPO3MEKYBaHHS ~ EHTPOMIMHMX  XapaKTepUCTHK  HEKOHTPOJIbOBAHHMX 30ypeHb 0OpaHO MicLieBHi OMip
BiJIMOBIIHUX BUTPAT 3a Jiana30HOM BUMIPIOBAHHS.  HEBM3HAUEHOTO THWIy, B CKJAJ SKOro YBIiMULIN
Takoxk  Oyno  JocmipkeHO, IO  Tpollec  KoOJliHa, 3ariylleHi TpiHWKW i KkpaHu. Baprto
BUMIpDIOBaHHS ~ BUTPAaTH Ta30BHX CEpENOBHUIN, 3a3HAYWTH, IO MICIIEBHH OMip CKIaJeHO TaKUM
peanizoBaHuii  3rajaHuM  TypOyJizaTopoMm, i3 4MHOM, 100 Oyj0 3a0e3neueHo 3MiHY HAMPSIMKY
HaNOITBIIO0 WMOBIpHICTIO Bi/IMOBiZae  MOTOKY ra3y B pi3HMX IUIOIIMHAX i KyTamu 45° Ta
HOPMaJIbHOMY ~3aKOHYy po3mojiay Bunaakosux  90°.
BEJINYWH. JocnipkeHHs ~ TPOBOAMJIMCH  JUIA  BUTpaT
OnHak JOCHiDKeHHsT BIUTMBY BHJY PO3MOAITY BI%IMip}OBaJ'IbHOFO cepenopnma 2; 4; 6; 8 Ta 10
BUMAIKOBOI  BEJIMYMHM, o0  MpeacTaBisie M /Tod. 'y JadopaTOpHUX YMOBax Ha Oa3i
BUMIpIOBATIGHUIN  iHGOpMaIliliHWIi CHTHaN, Ha  CTallioHapHOI JI3BOHOBOI ycTaHOBKH IB® “Temmo”
e(eKTHUBHICTh BUMIPIOBaHHSI HE TIPOBOAMIMCH, O (M. [BaHO-DpaHKiBCHK), rpaHui OCHOBHOT
3YMOBITIOE  AOIINBHICTE JOCHI[UKEHh B I[OMY  BigHocHOi moxuOkm skoi +0,13%, B ymoBax
HampsMKy. 3 OrJsJly Ha 3HAuHy BapTicThb Ta  cTadiNizoBaHOT  Temmeparypd  BHMipIOBAHOTO

CKJIaJIHICTh  eKCTepUMEHTATbHUX  JIOCHiIKEeHb
MPUMHATO  PIlIEHHS NPOBECTH  MOJCIIOBAHHS
OCHOBHHUX PO3MOJIiJTiB BUMAAKOBUX CUTHATIB, IO 32
EHEPreTUUHUMH XapaKTePUCTHKAMHU € OJIM3bKUMHU
10 iH(hOpMaLiHO-BUMIPIOBAJIbHUX ~CHUTHAJIIB, SKi
OTpUMaHi Ha  OCHOBI eKCTiepUMEHTAITEHUX
JIOCJTi IPKEHb.

cepenouina 20+0,5°C, pobodoro tucky 114,0 mm
BOZSIHOTO CTOBIMA, pOOOUOro CepeIOBHILA MOBITPSI.

Jns  mepeBipkm  BiOMOBiTHOCTI  peaizariit
BMIMAJKOBUX CHTrHaiB [2] [0 3MOJC/IbOBAHUX 3
HOPMAaJIbHUM 3aKOHOM PO3MOJijy BUKOPUCTAHO
MPOrpaMHKH KOMILUTEKC MaTeMaTHIHUX JOCTiKeHb
Mathcad [3]. OcHOBHMM  KpHUTEpiEM  TpH
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MOPIBHSHHI eKCTIePUMEHTATEHUX 1 MOJEThOBAHUX
CUTHAJIiB BUOpPAHO TMOTYXHICTH HA BiAMOBIAHUX
BuTpatax (Total RMS Power): nns ButpaTh rasy 6
M/rop. BUMipsiHOro curHany — 17,51 dB,
sreHepoBaHoro — 17,52 dB, CKB 4580 ta 4450,
BIATOBIIHO.

Ha pwuc.1 mogmaHo xapakTep BHIMAgKOBHX
IIYMOBUX CHUTHATIB TICTS  aHAJOro-IU¢pOBOTo
MEPETBOPEHHSI.
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Pucynok 1 - BumipoBajabHnii cHraan
BHXOPOBOro BUTpaTOMipa mic/isi aHAJIOT0-
nH(ppPOBOro nepeTBOpPeHH

lictorpamMu po3moniny 3HadeHb BHIMAJAKOBOTO
npoliecy  BHUMIPSHUX  €KCMIEPUMEHTAIbHO  Ta
3TeHepOBaHUX IIyMiB (puc. 2) GU3BKi 3a GopMoto,
He3HauHa PO30IKHICTh MPOCTEIKYETHCS B MIKOBUX
3HAYEHHSX I'YCTMHHU iMOBIPHOCTI.

EHTpomiiiHi XapaKTepUCTHKW BHILE pPO3TJIs-
HYTUX CWrHAJiB TOJAHO Ha puC.3, NpPUIOMY
JliarmazoH Ta CTPYKTypa 3MiHH eHTPOMNiMHHUX
3HAYEHb MaibKe OJHAKOBI.
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Pucynok 2 - I'pagiku rycrunn iMmoBipHOCTI
ingopmaniiinoro curaasy

Heepy
996

995 |
9,94752
9.93:::
992|-
991

99

L X

100 000

9,49 |

40 000 B0 000 50 000

o))
9964 -
9,95:
9,94:

993

9924

CE:TE SN

CY-F B

: ! ! i x
40 000 B0 000 a0 000 100 000

0)
a) — eumipani; 6) — 3eeneposani

Pucynok 3 — EnTpomniiini XxapakTepucTuku
IIyMOBHUX CHTHAJIIB BHXOPOBOT0 BHTpPaToMipa

razy

MaremaTuuHe OUiKyBaHHS (M(x))
SHTPOMIHHUX  OIIIHOK  (pparMeHTiB  cHrHajIy
(puc. 4,a) B obmacTi MamuX BUTPAT Ta30BOTO
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cepegoBuiia (2 — 6 M3/FOL[) IUTS BUMIPSIHOTO Ta
3r€HEPOBAHOIO CHUTHAIY 3 HOPMAJIbHUM 3aKOHOM
po3momiy  Maibke — 30iraroThed, He3HaYHa
BiIMIHHICTb ~ TIPOCTEKYETbCI B BEPXHBOMY
Jliarma3zoHi BUMiptoBaHHS: uis BuTpar 6 — 10 M3/FOZ[,
npuuomy (M(X)) anst 3reHepOBaHOTO CHTHAY €

Je1o OibIINMH.

BianoinHo CKB eHTpomiiiHUX XapaKTepUCTHK
(puc. 4,0) newo BiAPiI3HAIOTHCS. 3a  OOpaHUM
Ziarna3oHOM BUMIpIOBaHHS BUTPAT 3HAYSHHS IUIS
3r€HepOBAHOTO BWIAJKOBOTO CHTHAY € JIello
MEHIIMMHU i TIPU 3POCTaHHI BUTPATH I Pi3HUILIA
3pocTae. 3a pe3yibTaTaMH MO)KHA CTBEpPIDKYBaTH,
IO eHTpomiliHa XapaKTepHCTHKa CHUTHAIB 3
TEOPETUIHUM HOPMATHFHUM PO3TMOALIOM BiUTiKIiB
cTabinbHilia, TOOTO CTalliOHAPHICTh
eKCIIepUMEHTAITBHOTO CUTHAITY Tipilia TIOPiBHSIHO i3
3MO/1eJIbOBAHHM.

Pucynok 4 - XapakTepucTHKH 3MiHA
MaTeMAaTHYHOT0 O4iKyBaHHA () Ta cepeIHbOr0
KBaJpaTHYHOIO BiixujaeHHs (§) 3reHepoOBaHOr0

1 Ta BUMipSIHOTO 2 CHTHAJIIB NEPEeTBOPIOBAYA
3aJ1eKHO Bil BATPAaTH cepeJOBHINA AJsi BHOIpKH
n = 65536 Binjikis

o6 mnpoBecTn aHamiz Ta  JOCTiIKEHHS
e(eKTUBHOCTI 3aCTOCYBaHHS Pi3HMX XapaKTepHuc-
THK  BHUMIpIOBAJILHUX  CHTHAJliB,  PO3MJIAHYTO

CHUTHAJIM 3 PO3MOJITIOM 3a OCHOBHMMH (YacTo
BXKMBAHUMH) 3aKOHAMH PO3MOAiNY, 10 32 (hOPMOIO
qu CTPYKTYpOIO 3HaYeHb ONU3BKI hito)
EKCTIepUMEHTANIbHUX,  30KpeMa;  HOpPMallbHHH,
piBHOMIpHUH, ekcrioHeHIiapbHMI Ta Dimepa. Sk i

IUIs  HOPMaJbHOTO  3aKOHY  po3moaimy,  iX
3reHepoBaHo B MporpaMHoMy komruiekci Mathcad 3
E€HEepreTHYHUMH XapaKTepUCTHKaMH, iAeHTUIYHUMHU
JI0 BUMIpPIOBAJIbHUX CHUIHAJIIB BiAMOBIAHUX BUTPAT.
3 mornsmy HaHOIBIIOT HAOYHOCTI TIPeNCTaBICHO
pe3ynbTaTy aHai3y 3TeHepOBaHUX CHUTHANIB , LIO
3a MOTYXHICTIO BIZMOBiNAIOTH BHUTpATI
BUMipIOBATBHOTO CepeIoBUIIA 6 M /IO

HaiiedexTHBHILII 3 MOMISTY OLiHOK €HTPOMii —
lle 3reHepoBaHI CHTHAM 3  PiBHOMIpPHUM
pO3MOAIIOM BHUIMAJAKOBUX BEJTUUWH (pUC. 5, a), Xoua
TyCTHHA IMOBIpHOCTI PO3MOMALTY BiJIMiHHA Bif
HOpMallbHO ~ po3mofiny, ane 1e 3adesmnedye
MaKCUMaJlbHi 3HaYSHHS OLIIHOK  eHTpomil
MOJIeIbOBaHOTO cUrHaiy. Kpim Toro, mymoBwHii
curHaa S(?) Mae [OeU0 MEHIy —aMIUTiTyay
MOPIBHSHO 3 EKCMEePUMEHTAIbHO  OTPUMaHUMHU
JAHUMMU.
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Pucynok S - IllymoBuii curnaa (a) Ta rpadik
¢ynkuiii rycrunun iMmoBipHocTi (9) 3reHepoBaHNX
3a piBHOMipHHM 3aKOHOM pPO3MOJiTy

3reHepoBaHuil 3a EKCMOHEHLIAIbHUM 3aKOHOM
poznoxiny (puc. 6,a, 6) curHan Mae OJHO-
CTOPOHHINM  xapakTep, 110 (aKTHUHO MOXKHA
OTpUMATH 1 IS CHUTHANIB, PO3MOMIJICHUX 3a
HOpPMAaJTbHUM 3aKOHOM, 3aCTOCOBYBABIIM (YHKIIIFO
Moayns. JlowinbHO 3a3HauyMTH, WO Led curHan
TAKOXK ~ XapaKTepU3yeThcs 3HAYHOKO  KIJTBKICTIO
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MIKOBUX BIiJUTIKiB, IO XapaKTepHO JUIS Ta30BUX
CEPEIOBUIIL 3 JOMIlIKAMU TBEPAMX YaCTOUOK, sIKi

PO3MIMPIOIOTh  Jliala30H  MOMJIMBUX — aMILTITY[Q
(craHiB curnany).
[HmMM, ONM3BKMM [0  eKCTOHEHLIAIBHOTO

3aKOHYy posnoniny, € posnonin ®imepa (puc. 7),
npore 'y Bumaaky oOmexeHuX (dikcoBaHMX)
EHepreTUYHUX XapaKTepPUCTUK JOCIHIKYBaHOTO
CUTHAJIy CIOCTEPIra€ThCs PO3IIMPEHHS iana3oHy
aMILTITY/T i HAsTBHICTH Bill’€EMHUX 3HAYEHb.
EdekTuBHiCTh  3acTOCYBaHHS  BUNAJKOBHX
CUTHAJIIB 3 pI3HUMH  PO3MOJiNaMU  BiJJTiKiB
TpoaHati3oBaHo Ui BUTpart 2; 4; 6; 8; 10 M3/I‘O,H.,
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K XapakTepHi O3HaKW OOpaHO MaTeMaTHYHe
CMOJIIBAHHS Ta CEPEAHE KBAAPATHUHE BiIXHJICHHS
(CKB) omuiHOK eHTporii MociiqoBHUX (parMeHTiB
curHaily. Pesynbrath mMOpIBHSHHS MOJAaHO Ha
puc. 8.

Slk  Oaummo, i3  3pOCTaHHSAM  BUTpPATH
cepeormima Bix 2 10 10 m’/rom. pisHMms Mix
3HAUYEeHHAMH MaTeMaTHYHUX CHOMAiIBaHb CUTHAJIiB
JUIS  Pi3HUX PO3MONINTIB 3MeHInyeTbes (puc. 8,a)
Crig BiA3HAYWTH, IO [Tl CUTHAITY 3 PO3MOJIJIOM 32
3akoHom Diiepa 3HaueHHs M(x) HalimeHlle cepes
PO3TIISIHYTHX, MakcuMalibHe M(X) criocTepiraeTbest
JUTSL CUTHAJTIB 3 HOPMAJIEHUM PO3TIOIIIOM.
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Pucynok 6 - IllymoBuii curaan (@) Ta rpagik ¢pyHknii ryctann iMmoBipHOCTI () 3reHepoBaHMX 3a
eKCIOHeHIiaJILHHM 3aKOHOM PO3MHOALTY
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Pucynok 7 - IllymoBuii curnan (a) Ta rpadik pynakniii rycrunu iMoBipHOCTI (0) 3reHepoBaHHUX 3a
3aK0HOM po3noaity ®imepa
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BigmosigHo TS HOPMAJIHHOTO,
eKCMOHEHLIaAbHOrO  Ta  posmoaity — Diiepa
3HaueHHs CKB (puc. 8,0) AN MalMX BUTpAT
cepe/iQBHIIa Maike OJMHAKOBI, JUIst manasoHy 6-
10 m /roz[ — BigpizHsroThest, Halimenmi CKB
CTIOCTepIraioThCs TUTS €KCTIOHEeHIiaJTbHOTO
posnoz[my, HaloiIbLI IS HOPMAJIbHOTO. CKB ngs
PIBHOMIpPHOTO  pO3MOALTY BUMAJAKOBHX BETHYHUH
HaOyBae MiHIMalbHOrO 3HaueHs. B 3aranbHOMYy i3
3pOCTaHHSAM BUTpPATH KOHTPOJIBOBAHOTO
cepe/loBHINla, a OTKe eHeprii BUMIPIOBAIBHUX
CUTHAJIIB B JIOCIIDKYBAaHOMY Jiara3oHi, Pi3HULA
MK 3Ha4YeHHSAMHU M(X) MaTeMaTUYHHWX CTOIiBaHb
JUISL Pi3HUX PO3MOJIINTIB 3MEHIIy€eThes (puc. 8, a).

Ilicns  rpadiunoro mnpeacraBneHHs  M(x)
EHTPOMIHHUX XapaKTePUCTHK BUTpAT y
mudepenuiinomy — Burnani - (puc.9)  MoxkHa
no0aunTu, 10 HANUOIIbUIT BEJIMUMHU MPUUMAIOTH
CUTHAJTH, 3HAYCHHS SKUX PO3MOJiJieHI 3a 3aKOHOM
Oimepa. Xapakrep 3MiHM 1i€i KpWUBOI JOCHTh
OJIM3bKUH 10 HOPMAaJbHOTO Ta piBHOMipHoro
3aKOHIB pOSHOL[lJTy Kpim Toro, M(x) eHTp0HII/IHI/IX
OLIIHOK OCTAaHHIX PO3TAlIOBYIOTHCH JACLIO HUKYE i
HaKHaI[a}OTBCH Jluime nns pizauni Butpar 10 ta 8
M’/FOJI. CTIOCTePIraeThCs He3HAYHA PO3GIKHICTS.
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Pucynok 8 - XapakrepucTukn 3Minn
matemaTnunoro ouikyBanns (a) ta CKB (6)
HopmagabHoro (1), piBHomipHoro (2),
eKkcnoHenniaabHoOro (3), ®imepa (4) 3aKoniB
PO3MOiLTY 3MO1€IbOBAHNX BHIIATKOBUX
CHIHAJIIB 32J1€KHO Bil BATPATH cepeAoOBHINA AJIA
BHOipKH n= 65536 BinmikiB

4-2 6-4 8-6 10-8

1 — @iwepa; 2 — pignomipnozo, 3 —
EKCHOHEHYIAMbHO20, 4 — HOPMANTLHO20

Pucynok 9 — JIndepenniiine npeacraBieHHs
M(X) eHTPOMiifHUX OIiHOK BUMipIOBAJILHOIO
CHTHAJY JJIfl Pi3HUX 3aKOHIB po3moaity

Ha ocHOBi oTpumaHuX pe3ynbTaTiB MOXKHA
MPUITYCTUTH, IO peaizailis TypOysizaTopa, sKui
MOJKke 3a0e3rnednTd (OPMYBaHHS BUMIiPIOBAIBHOTO
CUTHANly 3 pO3MOAiINOM OJM3bKHUM 0 PO3MOMAiTY
®imepa, 03BONMTE  OTPUMATH  MaKCHMaIlbHY
PO3/IITLHY 31ATHICTh MPH BUMIPIOBAHHI MOPIBHSIHO
3 IHIIMMH PO3MOAiTaMH.

OgHuM 3 TIOMIMPEHWX  CMOCOOIB  OLHKH
BJIACTUBOCTEH BUMAJKOBUX BEJIMYMH € METOl
Momnre-Kapno. HezanexHo Bim 3aKkoHy po3mominy
3MOJIeNIbOBAHOTO  iH(OpMaLlilHO-BUMipIOBAIILHOTO
CHTHAJLy OIIHKY BEPXHBOI MEXKi O IOMyCTUMOT
MoXMOKH i3 3a7aHOI0 IMOBIpHIcTIO (HagiiiHicTIO) Y

BUMAJKOBUX  BEJIMYWH, [0 MAalOTh  KiHIEBY
JMCTIEpPCil0 TP JIOCTaTHbO  BEJMKHX 7,
004HCITIONITH 3a (hopMyJ10t0 [4]:

S=tc/n, (1)

Jie 1 — KUIbKICTh JOC/IIB; { — 3HAYEHHS apryMeH-
TiB ¢yHkuii Jlannaca npu skomy 2@(f)=y; o—
Cepe/IHE KBaJIpaTHYHE BiIXMIICHHSI.

[lpy MakcUManbHO MOXIMBIM  HaJilHOCTI
y—O 999 3HauveHHs 1=3,29 [5] BusHauusimm o 1A
Pi3HMX BHMIAJIKOBUX MNPOLECIB i 3iCTaBUBLIN iX i3
OIIIHKOIO 0, OTPUMAHOI) 3a eKCIIepUMEHTATEHUMH
JAHUMH, T[OJaHO XapakTep 3MiHM 3HAYCHHS
BEPXHBOT FpaHI/ILIi MOXUOKH BUMIipPIOBAHHS 3aJIEKHO
BiJl p03M1py BUOIPKU 71 JUIsi BUTPATH Cepe/ioBHILA
6 M'/rOf.  BIAMOBIAHMX 3aKOHIB  PO3MOAINTY B
rpadivnomy Burmnsai (puc. 10).

Sk 6Gaunmo 3 pwuc.10, ouiHkn O A
3MOJIC/TEOBAHUX  BHIAIKOBHX CUTHAJIIB 3 PI3HOIO
TYCTHHOIO PO3MOMTY Maiike He BIAPI3HAIOTECS,
WO  Kpalli XapaKTepUCTUKW TpUTaMaHHi i
BHINAJKOBUX TIpolleciB 3 posnoginom @Dimepa.
3arasioM i3 30ijblIeHHAM BUOIpkH 7 (po3Mipy
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(bparMeHTy cHUrHaly, 3a SIKUM OOYHCITIOIOTH OIlIHKY
eHTpomii) O 3MOJENbOBAHMX CHTHAIIB MaiiKe
30iraroTbesl.

wd, %

0,1860
0,1660
0,1460 J}
0,1260 3
0,1060
0,080
0,0660
0,0480 ------
0,0260
0,0080

64 264 464 664 264 1064
1 — excnepumenmanvnoco, 2 — HOpManvLHO20, 3 —
PiBHOMIPHO20 3aK0oHY po3naody, 4 —
eKCNOHeHYIANbHO20 3AKOHOM PO3nady, 5 — 3aKOHOM
posnooiny Diwepa

Pucynok 10 — Bepxus rpanuns noxuoxku
BHMipIOBaHHSl BHTPATH BI/ISMiplOBa.]'leOFO
cepexosuma 6 m”/roa.

Cnig 3ayBakKMTH, 1IO 3HAYeHHS BEPXHBOI
rpaHvili NMOXUOKH EKCIEePUMEHTAIIbHO OTPUMAaHWX
BUMIpIOBaHb € BiJYyTHO OUTBIIUMH TOPIBHSIHO 3

TEOPETUUHUMHA 3réHEPOBaHUMHU BUTIAAKOBUMU
npolecamMu.

BUCHOBKHA

BpaxoByrouu Te, 110 peasizattis
BUMIpPIOBAJIbHUX  CHTHAJIIB  BHTpaTH Tasy 3

TypOy/1i3aTOPOM KOHYCHOT (POPMHU HAOIMKAETHCS
3a pO3MOJIIIOM 10 HOPMAJBHOTO 3aKOHY 3 piBHEM

3HaunmocTi 0,95; To MOITEHO 3aCTOCOBYBATH caMe
TaKAW  PO3MONIN  SIK  KpWUTepili i OLHKH
edekTUBHOCTI 30yproBayua MOTOKY (TypOyJiizaropa)
MPpU BUMIPIOBAHHI BUTPATH Ta30BUX CEPEOBHII 32
EHTPONIHUMH OIIHKAMH IITYMiB TIOTOKY.
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