Pabouyue npouecco! [BC

Bibliography (transliterated):

1. Putincev S.V. Mehanicheskie poteri v porshnevyh dvigateljah:
special’nye glavy konstruirovanija, rascheta, ispytanij: uchebnoe
posobie / S.V Putincev. — M., MGTU im. N. Baumana, 2011. — 288 s.
2. Grudskij Ju.G. Sistemy upravlenija dizel'nymi dvigateljami / per. s
nemeckogo. Ju.G. Grudskij, A.G. Ivanov. — Pervoe russkoe izdanie. —
M.: ZAO «KZhI «Za rulem», 2004. — 480 s. 3. Grehov L.V. Topliv-
naja apparatura i sistemy upravlenija dizelej: uchebnik dlja vuzov /
L.V. Grehov, N.A. Ivashhenko, V.A. Markov. — M.: Izd-vo Legion-
Avtodata, 2004. — 344 s. 4. Vrublevskij A.N. Jenergeticheskie zatraty
na privod TNVD dizelja s akkumuljatornoj toplivnoj sistemoj / A.N.
Vrublevskij, A.A. Prohorenko, I.G. Pozhidaev, D.V. Meshkov, A.L
Timchenko // Avtomobil'nyj transport, 2012. — Ne 30. — S. 90-95. 5.
Gabitov LI Tehnicheskoe obsluzhivanie i diagnostika toplivnoj ap-

paratury avtotraktornyh dizelej / 11. Gabitov, L.V. Grehov, A.V.
Negovora. — M.: Izd-vo Legion-Avtodata, 2008. — 248 s. 6. Pozhi-
daev 1.G. Proektuvannja PNVT dlja akumuljatornoi palivnoi sistemi
malolitrazhnogo dizelja na bazi palivnogo nasosa dviguna 2DT/1.G.
Pozhidaev, A.O. Prohorenko // Visnik NTU «HPI». Serija: Trans-
portne mashinobuduvannja, 2014. — Ne 14 (1057). — S. 89-95. 7.
Prohorenko A.A. Differencial’noe uravnenie dinamiki dizelja s ak-
kumuljatornoj sistemoj toplivopodachi kak ob ekta regulirovanija /
Dvigateli vnutrennego sgoranija, Ne2. — 2011 — § 81-86. 8. Krutov
V.I. Avtomaticheskoe regulirovanie i upravlenie dvigatelej vnutren-
nego sgoranija / V.I. Krutov — M.: Mashinostroenie, 1989. — 416 s. 9.
Vygodskij M.Ja. Spravochnik po vysshej matematike. — M.: Izd-vo
«Naukay, 1973. — 872 s.

ITlocmynuna 6 pedaxyuio 11.06.2014

IIpoxopenko Anapeii AnexceeBHY — JOKTOP TEXH. HAYK, CTapIINiA HAYIHBIH COTPYIHUK Kadeapsl «/|Buratenn BHyTpeH-
Hero cropanus» HallmoHanbHOrO TEXHUYECKOrO YHUBEPCHUTETA «XapbKOBCKUH MOJIUTEXHUYECKUI HHCTUTYT», XapbKOB, YKpau-

Ha, e-mail: ap.kpi@rambler.ru.

IMo:xxunaes UBan I'ennagueBuy — actimpanT Kadeapsl «/|Burarenn BHyTpeHHETO cropanus» HampoHanbHOTO TeXHHYeE-
CKOTO YHUBEpCHUTETA «XapbKOBCKII NOMUTEXHUUECKNIH HHCTUTYT», XapbhKoB, YKpanHa, e-mail: vanurash@rambler.ru.

MATEMATHYHE MOJEJIOBAHHS I PO3PAXYHKOBO-EKCIIEPUMEHTAJIBHE JOCJILJUKEHHSA
MEXAHI3MY PET'YJIIOBAHHSA IIOJAYI ITHBT AKYMYJIAATOPHOI ITAJIMBHOI CUCTEMUY JTA3EJIA

A.O. IIpoxopenxo, LI. Iloxcuoacs

IpencraBneno maremarnany mozens [THBT 3 kepoBaHoro momadero s akyMyJISITOPHOI ITAIIMBHOI CHCTeMH Ha 6a3i nanu-
BHoOro Hacoca musens 2J1T. OmyOnikoBaHi JesKi TaHi, OTpUMaHi 3a JIOIMOMOTOK po3po0iieHOT MateMaTndHoi Mozeni. Haseneni
pe3yIIbTaTH PO3PaXYHKOBO-CKCIIEPUMEHTAIBHOTO BU3HAYCHHS BEJIMIMHU TUCUTIATUBHOTO KOCQIIli€HTA.

MATHEMATICAL MODELING AND SETTLEMENT-EXPERIMENTAL RESEARCH OF THE MECHANISM OF
REGULATION OF FUEL DELIVERY IN COMMON RAIL SYSTEM OF DIESEL ENGINE

A.A. Prokhorenko, I.G. Pozhidaev

A mathematical model of the controlled injection pump of fuel supply for Common Rail sytem based on diesel fuel pump
2DT is presented. Some published data were obtained using the developed mathematical model. The results of computational and
experimental determination of the values of the dissipative coefficient are shown.
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NCCIEAOBAHUE PABOTBI I'A30BOT'O IBUTI'ATEJIS HA TOIIVIMBAX
C PA3ZHBIM COIAEPKAHUEM YIJIEKUCJIOI'O I'A3A

B cmamuve onucanvl 0cobeHHOCMU U Pe3YIbmamol HKCREPUMEHMATbHBIX UCCLe008ANUL NPU PUULECKOM MOOeIUPO-
BAHUU AIbMEPHAMUSHBIX 2A308bIX MONIUG. Boinoineno unouyuposanue dsueamens npu 0006asKke K Memamy yeieKu-
cnoeo eaza. [lons samewenus memana yenekucivim 2azom cocmaeasina 8...30 % 6 zasucumocmu om naepysku. Ilpu
MAKUX 3HAYEHUAX 3ameujeruss docmuenu ycmouyugou pabomel dgucamens 8410/8,8 na npusoo snexmpuueckozo ze-

Hepamopa.

Brenenne

Bompocsl  sHEproaddexTuBHOCTH, pecypcoche-
pexeHHsl MyTEM 3aMElICHHS M YMEHBIICHUs MOTPeO-
JIeHUs1 He()TSHBIX TOIUTHB SIBJISIFOTCS aKTyalbHBIMU JIJIs
BCEX OTpacliedl U, B YaCTHOCTH, Ul SHEPTreTUYECKOr0
CEKTOpa, I/ie YBEIMYMBACTCS HAIWYUEC MOOWIBHBIX U
CTAl[MOHAPHBIX JJNIEKTPOCTAHIMHA C TMPUBOAOM OT
MOPIIHEBBIX JIBUTATENCii BHYTPEHHETO CTOPaHUSL.

HoMmeHknarypa ra3oBbIX TOIUTHB PacLIUpPSETCS 3a
cuéT a’nbTepHATHBHBIX I'a30B, MPOM3BEACHHBIX HETpa-
JIULHOHHBIM CIIOCOOOM, JTHOO AOOBITHIX C HETPAJULHU-

OHHBIX MeCTOpOXIeHHH. K TakuM ra3oBbIM TOIUIMBaM,
B IIEPBYIO OYepeqb, OTHOCAT OMOrasbl M CIIAHIIEBBIN
ras.

B omimune ot mpupoaHOro rasa, B albTEpHATHB-
HBIX T'a30BBIX TOIUIMBax, kpome MeraHa (CHy4), comep-
XKaTcsl Apyrue Heroproyre M roplovne COCTABIISIONIHE.
OuncTKa TaKMX Ta30B OT BPEAHBIX COCTABIISIOINX,
YMEHBIICHNE HErOPIOYNX COCTABISIONINX — 3TO JIOPO-
TOCTOSIIIUE W DHEPro3aTPaTHBIE TEXHOJIOTHYECKUE
npoueccel. [TosTomy, B Omorazax meraHoBast (TOpro-
qast) cocTaBistronias komebnercs or 60 mo 80 % [1].
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COOTBETCTBEHHO, HEroplovne KOMIIOHEHTHI OyayT co-
craByATh 20...40 %.

IHocTanoBka 3axaHus

Jis 3 deKTUBHOTO CXKUTaHMS ITPUPOIHOIO ra3a
W Pa3IUYHBIX ANbTEPHATHUBHBIX Ta30BBIX TOIUIMB B
nopuHeBoM TazoBoM JIBC TpeOyrorcst pasnnuHble
HaCTPOWKM CHCTEM: IIMTAaHWS, 3a)KHTaHWs, HaJIyBa,
aBTOMATUYECKOIO0 PErYIMPOBAaHUS, PELUPKYISLNH,
HeWTpanm3anyu orpabdoraBmux razos (OI) u t.a. Io-
JlydeHHE palOHAJIBHBIX MAapaMeTpoB Ul Kaxaoh U3
CHCTEM C BO3MOXHOCTBIO ObIcTpoil amantammu JIBC
JUTS «HOBOT'O» Ta30BOT0 TOIUIMBA — 3TO Ipo0dieMa, Ko-
Topasi TpeOyeT KOMIIIEKCHBIX HCCIIEOBAaHHH, ITpHUMe-
HEHMSI MUKPOKOHTPOJUIEPHBIX TEXHOJOTMH Ui CO3/a-
HUSl aBTOMAaTH4YecKoM cucreMsl ynpasienus [IBC u
MOJICHCTEM aBTOMATHYECKOT O PEryIUPOBAHHUSI.

Jlis pereHust mpoOiieMbl HAMHU TPEUIOKEHO Ha-
4yaTh UCCIEOBAaHUs, NPEACTaBUB BCE Ta30BbIE TOILIH-
Ba, KaK JIBE COCTaBJISIOIIME: FOPIOYas COCTaBIISIOMAs —
CH, u Heroprouasi COCTaBJIAOMIAs B BUJE YIJIEKHCIOIO
raza (CO,).

[Ipuponnslii ras, rae conepxkanue CH, cocranis-
et 100 % nazBanu CH100. AnbrepHaTUBHBIN ras, rie
CH, o macce 78 %, a Heroproyasi COCTaBIIAIOIIAs 3a-
meHeHa CO, B xomudectBe 12 %, Ha3BalHd TOILIBOM
CH78. Taxko#t noaxox ¢ (pU3NIECKUM MOJIEITHPOBaHH-
€M Pa3INYHBIX Ta30BbIX TOIUIMB, KaK COCTaBISIOIINX
CH,4 1 CO,, nanm BO3MOXKHOCT OBICTPO PELINTh 3aady
MOTOpPHBIX HCCIIenoBaHMi Ha 3¢QdexkTnBHOCTL cropa-
HUS C y4€TOM BHEIIHEW HArpy3Ku, MOTYyYUTb UCXOI-
HBIE IaHHBIE 171 JaJIbHEHIINX UCCIEOBAHUN CUCTEMBI
peryaupoBaHus JO3MPOBAHMEM Ta30BOr0 TOIUIMBA U
32)KUTaHUEM.

Hens nccnenoBanus, NPeICTaBICHHOIO B CTaThE,
— WHIUOMpPOBaHWE pabovero mpouecca ra3oBOro JBH-
ratensl SHEpreTU4ecKoil YCTaHOBKHU MIpU MoJade B IH-
JIUHJPHI TA30BBIX TOILIUB C Pa3IM4YHBIM COAEPKAHHEM
CO,, onpeneneHne rpaHUYHbBIX 3HAUEHUH COAEPIKaHUSL
CO, B ra3oBoM TomIMBe. ['a30BbIe CMECH JIOJKHBI
obecrieunBaTh YCTOMYMBYIO pa0OTy Kak Ha YCTaHO-
BHBIIUXCS TaK MEPEXOIHBIX PEXKUMAX.

Oco0eHHOCTH MOTOPHOH YCTAHOBKHU

HccnenoBanus npoBeIeHb! HA ra30BOM J(BUTATE-
JIe, KOTOpPBIi OBbUT KOHBEpTHPOBaH ¢ 6eH3zuHoBoro /IBC
trma 8410 /8,8 u paboTan Ha MPUBO SICKTPUICCKOTO
reHeparopa [2]. DHepreruueckas ycraHoska mpu 1500
MHH ' BBIpa0aThIBaIa HOMHHAIBHYIO JIEKTPHUYECKYIO
MomHocTh 30 xBT. BHemHss Harpyska coslaBanachk
peocratamu. Crenens cxatus (8,5) U cucremy 3axKu-
TaHWsl HE U3MEHSIIN.

CucreMa aBTOMaTHYECKOTO JO3UPOBAHUS ra30BO-
ro TomjMBa pazpaboTaHa COBMECTHO ¢ MHcTHTyTOM
raza HAH VYkpauHsl Ha OCHOBE y3]10B MUKPOKOHTPOJI-
nepHoro perynstopa ¢upmbel HEINZMANN [3]. Hc-

MOMHUTENBHBIM oprad Mapku StG 2010-SV nepeme-
jajl IpOCCENbHYIO 3aCIOHKY U PEryIHpOBAN KOJIHYE-
CTBO Ta30BO3IYIIHOM CMECH. YIIPaBICHUE HCIIOIHH-
TENBHBIM OPraHOM-JPOCCEIbHOM 3aCIIOHKON OCYILECT-
Bisu1 [TMJ[-perynsatop, BXOAHON BaJl HCIOJIHUTEIBHOIO
opraHa MMeln OOpaTHYIO CBs3b IO ToJoKeHuro. Ha-
crpotika ITM/I-perynstopa u obpatHast CBs3b obOecre-
YWIM TOAJIEP)KaHHUe, PAKTHYECKH OIMHAKOBOT'O 3Ha-
YeHus Kod(HIMeHTa U30bITKa BO3/lyXa MPH YacToTe
1500 MuH' ¥ M3MEHEHHH HArpy3KH, 4TO MOKA3aHO HA
puc. 1.

Ha 6a30BoM (KOHTpOJIb AJIs1 CPaBHEHUS) TOIUIMBE
CHI100 nposenu Hactpoiiky ITW/I-perymsropa: mpo-
nopunonansHas (IT) cocraBmsromas — 10 %, wuHTe-
rpansHast () — 10 %, muddepenunansaas () — 15 %
[4].
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Puc. 1. Cocmas cmecu 2azoso2o osucamens 8410/8,8
N0 HA2PY304HOU XAPAKMepucmuKe

30 Ne, KBT

ITposepky ycroituuBoctu padots! JIBC npoBoau-
JI1 MTHOBEHHBIMH cOpocamu-Habpocamu 100 % BHem-
Hel Harpy3kd. Jlast qpyrux ajnbTepHaTUBHBIX TA30BBIX
TormuB peryauposky ITN][-perynsaropa He H3MEHSUIN.

«MogpenupoBaHuE HOBOIO» Ta30BOr0 TOIUIMBA
ocyuiectBisiy 3amemienuem CHy yacteio CO, Ha yc-
TaHOBMBIINXCS peskumax (1500 MuH') Ipu Harpy3Kax:
30, 28, 19, 15, 12, 5, 0 kBr, 100MBIIHCH yCTOWIUBOI
pa6ortst JIBC. TIpaBuiabHOCTD HACTPOWKH 1
nobasoynoe kommdectBo CO, TpOBEpsUI MIHOBEH-
HBIMH COpPOCOM-HaOpOCOM COOTBETCTBYIOLIEH Harpys-
ku. Pe3ynmbTaTel uccienoBaHMsA MEPEXOAHBIX IMPOLEC-
coB mpu nobaBke K TommBy CO, OmyOiMKOBaHBI B
pabore [5]. HobaBka CO, HECKOIBKO yBEITHUYHBAIIA
JUINTENBHOCTH MEPEXOIHOI0 MpoLecca.

WummnupoBanne pabodero Ipormecca ra3oBOIO
JIBC na 6a3zoom CHI100 TorimBe u ¢ jgo0aBiIeHHEM
CO, ocymiecTBISUIN C TIOMOIIBIO TEH30METPHYHOTO
naruvka aaBiaeHus moaenu MUIA—JIM-12I1-081 wu
USB-ocummiorpada. Pabounit quanason narumka 0...
10 Mlla, MmakcuManbHOE 3HA4YEHUE TEMIIEPATypHI
3500C, OBLIO BBEICHO IOMIOJHUTEILHOE BOISHOE OX-
JKACHNE M3MEPHUTEIbHOrO JIEeMEHTa. 3amnuch Lud-
POBBIX OCHWIIOIpaMM MPOBOAWIM € 4acToTod 250
kl'n. Yepennenue caenanu no 35...70 HHAMKATOPHBIM
quarpamMam. [Ipumep HHIMKAaTOPHOW JUarpamMMBl JUTs
torinBa CH80 moka3aH Ha puc. 2.
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Kpome nndpoBoii 3anucy gaBieHus B IIIMHAPE,
(PMKCUPOBAJI MOMEHT ITPOCKAKUBAHMS DIICKTPHUIECKOM

ukpsl, BMT, naBneHue Bo BHyCKHOM KOJUIEKTOpE.

450: - - © : ©  rpajg nke

Puc. 2. Unouxamopnas ouacpamma pabomol 2az06020 ogucamensi 84 10/ 8,8 na monauee CHS3:

1 — cuenan menzodamuuxa 0agnenus; 2 — CUeHA1 OAmMYUKa paspadcenuss 60 6NYCKHOM KOLIeKMope;
3 — MoMeHm NPOCKAKUBaHUs 2NeKMpPUdecKoli uckpul, 4 — memxa BMT

Pe3yabTaThl HHANIHMPOBAHMSA

Ha pucynkax 3 u 4 noka3aHsl pe3yJbTaTbl HHAM-
LMPOBAHKS TA30BOr0 ABMraress npu 1500 mun™ u pa-
6ore Ha 6a3oBom TorumBe CHI100 (puc. 3) u ra3oBBIX
TOIUIMBAx ¢ 3amerieHnemM Merana 8, 20 u 30 % mo mac-
ce (puc. 4) B 3aBUCHMOCTH OT BHEIIHEH Harpy3ku. [Tpu
100 % mnarpysku (30 xBt) mocturHyra ycroiumBas
pabora razosoro /IBC npu 3amemienun 8 % CH, He-
roptounMm CO,, T.e. TorumeoM CH92. Ilpu 50 % Ha-
rpy3ku 3amenienue CO, coctaBmio 20 % — TOMIUBO
CH80, a B pexxume akTuBHOro xosnocroro xoma CHy
osu1 3amernieH Ha 30 % nHeroprounm CO,;,

Beu1 npoBeneH aHaIu3 XapaKTEPUCTUK TEIUIOBBI-
JienieHnst (B craTbe HE MPHBE/ICH) Ha OCHOBAHWH ypaB-
HeHust cropanust Bube. bruio ycraHoBmeHo, uro no-
6aBka CO, yanmmHSET nporece cropanus Ha 4...7 Tpaj
ILK.B., T.€. MHIUKATOPHBIE AMArPaMMBbl U XapaKTepH-
CTHKH TEIUIOBBIJENICHNsI NpH paboTe Ha TOIUIMBAax
CH92...CH70 cMmewieHsl BIIpaso.

MakcumanbHOe aBJIeHHE NPH paboTe Ha TOILIH-
Bax CH92...CH70 HECKOIBKO HIDKE, YeM MPH 0a30BOM
torumBe CH100. PaBeHcTBO 3((EeKTHBHBIX MOIIHO-
CTeW MPHU COOTBETCTBYIOLIMX HAarpy3kax JOCTHUTAeTCs
YMEHBIICHHEM HACOCHBIX IOTEph IpH padoTe Ha TOM-
muBax CH92...CH70. YBemmuenne nomaun CO, BMe-
cro CH, npuBoauT K GONBIIEMY OTKPBITHIO IPOCCEIb-
HOU 3aCJIOHKHU.

Bnusinue 3amemenne CH, neroprounm CO, Ha
BO3pACTaHHE YCPEIHEHHOIO NABJIECHUS P, Ha BIIYCKE
MIPUBEJICHO B Ta0M. 1.

Tabnuma 1. JlaBnenne p, Ha Biycke B razoblii JIBC

Pa» Klla mpu Tomnuso

HATPYSKE: FCH100 [ CH92 | CH80 | CHT70
100% 80 90 - -
30% 70 - 80 -
0% (x.x.) 63 B B 70

Crnenyer OTMETUTb, YTO MTOITYYEHHBIE PE3YIIbTAThI
CrpaBeUIMBBl Ui paboThl Ha OOEIHEHHOW CMECH C
ko3 dunmenTom u30ObITKAa Bo3myxa o = 1,2...1,3 m
yriaoM omnepexenus 3axuranus 30 rpax. 1o BMT.

IIpoBeneHHBI IKCIEPUMEHT MOXHO PaccMaTpu-
BaTh U C JIPyroil CTOPOHBI — KaK (PU3NUECKOE MOAEIH-
poBanwue (npu oMo Heroprodero CO,) moxaun ox-
TMakIeHHBIX 10 293 K orpaboraBmmx raszos, T. €. MO-
nenupoBanue peuupkynauuu O s IBC ¢ uckpo-
BBIM 3Q)KUTaHHEM.

BruiBoabI

HccnenoBaHue nojadu yriaekuciaoro rasa B raso-
Boli aBuratens 8Y10/8,8 ¢ MHUKPOKOHTPOIUICPHBIM
JTIO3UPOBAHUEM KOJIMYECTBA CMECH J0KA3aad BO3MOXK-
HOCTh YBEIMYEHHs 3aMEIICHUs OCHOBHOIO TOIUIMBA
(CH,4) meroprounM ¢ 8 % mpu HOMHUHAJIBFHON MOITHO-
ctu (30 xBT) anextpuueckoit ycranoBku 10 30 % mo
Macce IpH OTCYTCTBHY BHEUTHEH Harpy3KH M COXpaHe-
HUM YCTOMUMBO# paboThl gBuraTens mpu 1500 Mun™.
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Puc.3. Unouxamopnsie ouacpammol 2308020
JBC na monnuee CHI100 npu:
a) 100% naepysxu; 6) 50% nazpysxu; 8) pexcum
X0I0CmMO020 X00d

[omyuennsie pe3ynbTaTtbl OyayT HCIOJIB30BAHBI
IIpY pa3paboTKe M JalbHEHIINX HCCIeIOBAHUIX aBTO-
MAaTUYECKUX CHUCTEM YIPaBJIEHUs JO3UPOBAHUEM Ia30-
BOTO TOIJIMBA, PELUPKYIALNU U HelTpanuzanuu OI'.
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JOCIIUKEHHSA POBOTH I'A30BOI'O IBUT'YHA HA ITAJIMBAX 3 PI3HUM BMICTOM
BYI'JIEKHUCJIOI'O I'A3Y

A. A. Jlicosan, M. €. Husichuk, I0. A. Céucmyn

V crarTi onmcaHi 0COOIMBOCTI 1 pe3yabTaTH €KCIEPUMEHTATIBHUX JOCTIIKEHb IPH (PI3MIHOMY MOJIEITIIOBAHHI aJIbTePHATH-
BHUX Ta30BHX IaauB. BUKOHAHO IHAWIIMPYBaHHS IBUTYHA IIPU 100aBIIi O METaHy BYIJIEKHCIIOro razy. YacTka 3aMilieHHsI MeTa-
HY BYIJIEKHUCIIMM Ta3oM cTaHoBuiA § ... 30% 3anexHo Bij HaBaHTakeHHS. [Ipy TaknxX 3HAYEHHAX 3aMilIEHHS JOCATIIN CTIHKOL

poboru nuryna 8410 / 8,8 Ha IpHBiz €IEKTPHIHOrO TeHEpaTopa.

RESEARCH OF THE GAS ENGENE FUELS WISH DIFFENT CONTENT OF
CARBON DIOXIDE

A. A. Lisoval, M. Ye. Nyzhnyk, Yu. A. Svistun

The article describes the results of experimental research while alternative gas fuels simulating. The research carried out on
the installation of 30 kW electrical power. Test was taken on 8-cylinder gas combustion engine with a cylinder bore of 100 mm

and 88 mm stroke, 8.5 compression ratio.

The controller for dosing the amount of gas-air mixture was installed on the engine. Controller was designed based on the

firm knots HEINZMANN.

The aim of the research was to measure in-cylinder pressure in the engine running on the fuel with the addition of carbon
dioxide (CO,) to methane (CHy). The number of substituted of CHy was § ... 30%, depending on the load. The criterion of ratio of
CO, to CH4 was the stability of the spark-ignition engine with off and on by the load on the electric generator.

When addition of CO, the combustion duration increases for 4 ... 7% in crankshaft rotation degrees.

VIIK 621.43

Al Mapuenxo, 0.0. Ocempos, C.C. Kpaguenko

JOCIIIZKEHHA TA MATEMATUYHE MOJEJIOBAHHSA ITPOLHECY 3I'OPAHHA
B IBUI'YHI 3 ®OPKAMEPHO-®AKEJIbBHUM 3AITAJIIOBAHHAM 11I'1100M

Poboma npucssuena 0ocniodcentro ocobnugocmeri npoOmMiKauHsa npoyecy 320psAHHA 30I0HEHUX Nanu8o-nosimpsaHux
cymiweli 8 0suzyui 3 gpopkamepHo-gpaxenvhum sananosannam 1117100M. 3a pezynomamamu exchepumeHmanoHux
00CTi0IHCEHb NPOAHANIZ08AHO NOKAZHUKU NPOYECy 320PSAHHA 6 YUIIHOPI OBUSYHA HA PENCUMAX HABAHMANICYBANLHOL
xapaxmepucmuxu. O6IpyHmosano eubip mamemamuyHoi Mooeni Ol ONUcy NPoyecy 320psHHs 8 YUNiHOpi 00CTiOH020
08ueyHa. 3anponoHo8aHo eMnipuiHi 3aneicHOCmi Ol GU3HAYEHHS NOKA3ZHUKIG MPUBAIOCMI 320PAHHA ¢, MA XapaK-
mepy 3eopsamna m mooeni 1.1. Bibe 8i0 koeghiyicnmy naoauwiky nogimpsi a.

Beryn

CporofiHi BaXKJIMBUM HAaNpsIMKOM Y PO3BHTKY
JIBUT'YHOOYIYBaHHS € YIOCKOHAJIECHHS poOOYOro mpo-
mecy JIB3 3 mpuMycoBuM 3amairoBaHHSAM, IO 3a0e€3-
reyye 3ropsiHHs 301HEHHX MalIuBO-TIOBITPSHUAX CyMi-
meii. CTabGuIbHICTh Tpoliecy 3ropsSHHS IPH IbOMY MO-
e OyTW JOoCsSTHyTa 3a JIOIOMOIOI0 PI3HUX 3aXOJiB,
TaKuX SIK IOMIAPOBE CYMIIIOYTBOPEHHS, 30UIBIICHHS
€Heprii 3anaaroBaHHsi, a TAKOXK BBEICHHS Pi3HMX J0/1a-

TKOBHX PEUOBHH y NMAINBHO-TIOBITPSHY CyMIIlI, HAllpH-
KJ1aJ1 BOJIHIO.

Opranizarist mpolecy 3ropsiHHS MalruBa B JIBHUTY-
Hax 11T'/1100M, mo »XUBJIATbCS NPHUPOJHHM Ta30M,
BIJIPI3HAETHCS BiA OUTBIIOCTI TAa30BUX IBUTYHIB. Sk
BiJIOMO, Meka 30iTHCHHS MAIHBO-TIOBITPSHOI CYMIiIli
[P BUKOPHUCTAaHHI NPUPOIHOTO ra3y MpH TPAIUIiiHINA
oprasizanii po6o4oro mporecy IBUTyHa 3 ICKPOBHM
3araiioBaHHsAM CyMimi He mepeBuinye 1,6, ToOTO Op-
TaHi3amis BUKIIOYHO SKiCHOTO CYMIIIOYTBOPCHHS €
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