HAIIOHAJIBHUHM TEXHIYHUI YHIBEPCUTET YKPATHA
«KUIBCBKUM MOJITEXHIYHUM IHCTUTYT
imeni ITOPSI CIKOPCBKOI'O»

[TpunanoOviBHUM

(moBHa Ha3Ba IHCTUTYTY/(paKyabTETY)

[TpuaamobyayBaHHS

(moBHa Ha3Ba Kadeapu)

«Ha npaBax pykonucy» «/J1o 3aXuCTy AOMYIIEHO»
VJIK 531.75 (043.3) )
3aBiayBay Kadeapu
10. B. Kupuuyk
(migmnmc) (iHiLianu, npi3BHILE)

(13 29

rpyaas 2019 p.

Maricrepcbka gucepranis
Ha 3100yTTH CTYIEeHsI MaricTp

3i crierianpHOCT (creriamizanii) 151 ABTomMaTH3aIlis Ta KOMI'FOTEPHO-1HTETPO-
BaH1 TexHoJorii (KoMmn'rorepHo-1HTErpOBaHi

TEXHOJIOTI] MPOEKTYBAHHS PWIAIIB)

(ko[ 1 Ha3Ba CIIELiaJIbHOCTI)

Ha TeMmy: Cucrema o0diKY JETKUX BYIJICBOIHIB

Bukonana: cryaentka_2 kypcy, rpynu [IM-81mn
(mmcp rpymm)

JlitoBko Mapisa AHaTtoJsiiBHa

(mpi3Buie, imM’s1, 0 OATHKOBI) (mriarmuc)
HayxoBuii KepiBHUK cTapiinii BUkiazay 3aitines B. M.
(mocaa, HayKOBHIA CTYIIiHb, BUYCHE 3BaHHsI, TIPI3BUIIE TA IHIIIATN) (i grmc)

Koncynbrant Po3podka CTAPTAII-ipoekTy,

(Ha3Ba po3iny)

JIOIIEHT, TOKTOp eKOHOMIYHUX HayK bosgpuHoBa K. O.

(mocaja, BUCHE 3BaHHS, MPI3BHIIE, iHiLiaH) (mriarmuc)
Peuenzent tex. gupekrop AT3T “YKPBECKOM?” Ilerpenko I. B.
(mocana, HAyKOBHH CTYIiHb, BUCHE 3BAaHHS, HAYKOBHI CTYIiHb, TIPI3BHIIE Ta HILIaIN) (migmuc)

3acBiguyro, O y Il MaricTepchKii
JUcepTallii HeMae 3armo3uueHb 3 Mparlb
IHIIIMX aBTOPiB 0€3 BiATOBITHUX
[TOCHUJIAHb.

CryneHr

(mignmc)

Kuis — 2019 poky



BIJOMICTb MATICTEPCBKOI JUCEPTAIII

” =
Ne S . -2 'E .
o ITo3HaueHHs HaiimenyBanHs % o | [IpumiTka
3/m 5 B E
~
A4 3aBgaHHA HA 2
1 MaricTepcbKy
JUCEPTAIliIo
2 A4 | MJI.IIMS81.000.00 I13 [TosicHtoBaBEHA 94
3anmcKa
Al | MA.IIM8&1.000.00 MM Marepianu 2
3 aQHATITUYHOTO
OTJISIAY
4 Al | MI.IIM.81.000.01 E2 Enexrpuuna cxema 1
5 Al | MJI.IIM.81.000.01..03 CK | CxmanmanbHi 2
KpECIICHHS
6 A3 | MA.IIM.81.00(1...4).01 Kpecnenns neranei 1
7 Al | M.IIM.81.000.00 I'X Cxemu 1
8 Al | MJI.IIM.81 [Ipe3enTaniinuit 1
apKyIn
3aranpHa KUTBKICTh IpaiuHUX TOKYMEHTIB -8 apk. ¢. Al
MJ1 TIM-81.000.00
IT1b ITign. | Jlara
Po3po6H. | JlitToBKO Jlucr Jlucti
KepipH. 3annes 1
KoHc. BbosipunoBa Binomicte KITII imeHni Irops
MaricTepchbKoi CikopcbKoro
qucepTaii ka¢. I1b
H/xonTp. rp. [IM-81mn
3aB. ka. | Kupuuyk




Maricrepcbka qucepranis

Ha TeMmy:_Cucrema o0diKY JETKHUX BYTJICBOIHIB

Kui — 2019 poky



000OHauiona/bHUI1 TeXHIYHMI YHIBepcUuTeT YKpaiHu
«KHIBCbKMH MOTITeXHIYHUM IHCTUTYT
imeni Irops Cikopcbkoro»

dakynpTeT [punaao0yaiBHMIA

(moBHa Ha3Ba)

Kadenpa [TpunanoOyayBaHHs

(moBHa Ha3Ba)

PiBeHb BUINOT OCBITH — Jpyruii (MaricTepchbkuii) 3a OCBITHBO-NIPO(DECIHHO0
IPOrpaMoro
CrnemianbHicTh(cnemianizaiis) 151 ABToMaTH3aIlsg Ta KOMITIOTEPHO-1HTErPo-
BaHi TexHojorii (KoMm'loTepHo - iHTerpoBaHi

TEXHOJOT11 IIPOCKTYBAHHS HDI/IJIaI[iB)
(xom i Ha3Ba )

3ATBEPJDKYIO
3aBigyBau kadenpu

(minmuc) (ininiamu, mpizBuiLe)

« » 2019 p.

3ABJIAHHSA
HA MAaricTepchbKy AUCEPTALII0 CTYIEHTY

JlitoBko Mapii AHaToaiiBHA

(mpi3Buie, iM’s1, IO GATHKOBI)

1. Tema nucepraiii Cucrema 00Ky JISTKMX BYTJICBOHIB

HAyKOBUH KEPIBHHUK MaricTepchkoi nucepraritii _3aineB Bikrop MukonaioBuy,

CTapIINK BUKJIa1a4
(mpi3BuiLe, iM’s1, 10 6aTHKOBi, HAYKOBHH CTYIIiHb, BUCHE 3BAHHS)

3aTBEep/KEH1 HAKa30M 10 yHiBepcuTeTy Bin «07» muctonana 2019 p. Ne 3848-¢

2. Tepmin mogaHHs cTyneHToM aucepramnii 12 rpynas 2019 p.

3. Ilepenik 3aBmaHb, sKi HEOOXimHO po3podbwtn 1) Ormsm Ta aHami3 3aco0iB
BHMIPIOBAaHHSA __ CHUCTEeMH _ 00JiKy; 2) MareMarndHa _MoOJedb _ aHami3y
BUMIPIOBAJIBHOI CHCTEMH, aJIrOpUTMIB 11 BHMIproBaHHs: 3) MeTposoriyauii
aHaJi3 XapaKTepHCTHK cucteMu; 4) Po3paxyHOK BaroBHUMIpHOBaJbHOI CHCTEMHU;
5) BrucHOBKH.

4. Ilepenik rpadiyHoro (UrocTpoBaHoro) matepiany 1) CucteMa 00JIIKY JETKUX
ByrneBonHiB — 1 apk. d. Al; 2) Enexrpwuni cxemm — 1 apk. ¢. Al; 3
CxananpHuil KpecaeHuk natuuka — | apk. ¢. Al; 4) Matematnana monens — 2




apk. Al; 5) Kpecnenuku neraneit — 1 apk. ¢@. Al; 6) Cxemn — 1 apk. Al; 7)

[Ipesenramiiauii auct — 1 apk. ¢. Al.

5. OpieHToBaHui nepenik myosikaiiit 1) Orasg MeTo1iB Ta 3ac001B BUMIPIOBAHHS

KUIBKOCTI OOpOIlTHA B €MHOCTi. MeToau Ta 3aco0u JIo3yBaHHS OOpOIIHA; 2)

BuMmiproBanbHi IE€PETBOPIOBAY] Bar JUIsl BATOBUX PIBHEMIPIB.

6. KoncynbTantu po3aiuiiB auceprarii

. . ITignuc, nata
. [Ip13Buie, iHimiaIX Ta ocaja
Po3zmin 3aBJIaHHSA 3aBJIAHHSA
KOHCYJIbTaHTa .
BUJI1aB HpI/II/IHSIB
Po3pobxka bosipunosa K. O., gouenr,
CTapTan-rpoeKTy JIOKTOpP €KOHOMIYHUX HAYK
7. JlaTa Buma4i 3aBaaHHA 07 mucromaga 2019 p.

Kanengapuuit rian

No Hazga erariB BUKOHaHHS TepmiH BUKOHaHHS .
. . . [TpumiTka
3/ MaricTepchKoi ucepTairii eTariB JUCePTaIlii
1. | Orman ta aHani3 3ac00iB BUMIPIOBAHHS 20.09.2019
CUCTEMHU OOJIIKY
2 Po3pobka MaremaTnuHoi MoIe1 04.10.2019
3. | IlpoBeneHHs po3paxyHKIB CUCTEMU 11.10.2019
4. | Po3poOka cTapTam-nmpoeKTy 06.11.2019
5 Po3po6ka rpadiunoi yacTuHU AricepTarii 22.11.2019
6 OdopmieHHs OSCHIOBAIBHOT 3aITUCKH 09.12.2019
7 HpeILCTaBneHHg JHcepTallii Ha MepeBIpKy 10.12.2019
HayKOBOMY KEPIBHHUKY
8. | Ilepemaya matepianiB nucepTaiii Ha 11.12.2019
MepeBIPKY BUABJICHHS 301r1B/CX0K0OCTI
tekctiB Unicheck
9. | [IpencraBienHs auceprarii Ha 12.12.2019
3aTBEP/KEHHS
Crynent M. A. JlitoBKO
(mamuc) (1HILUAJH, OPI3BUIIE)
HaykoBuii kepiBHUK AucepTarii B. M. 3aiinie

(migmuc) (iHiLfianm, npi3BuIIe)



Pedepar

Marictepcbka nuceptaiis mMae ob6csar 90 CTOpIHOK, Ta MICTUTh BCTym, 4
OCHOBHUX PO3AUTH, TIEPEIiK BUKOPUCTAHUX JKepen, 18 uumocTparlliif, 26 TaOnuIlh.

I'padiuna yactuHa cknanaerbes 3 8 apkymris ¢. Al
AKTYaJIBHICTh TEMH

Cuctema 00Ky JIETKMX BYIJIEBOJHIB O0OOB’S3KOBA JI0 3aCTOCYBaHHS Ha 0azax
npuiiMaHHs Ta 30epiraHHs Ha@TONPOIYKTIB. 3 KOKHUM POKOM, BUMOTH /IO TaKOl
CUCTEMH B aCHeKTI TOUHOCTI Ta HaJIHHOCTI 3pocTaioTh. B Marictepchbkiid qucepraiii
3aMpONOHOBAHO Ta PO3POOJIIEHO METO/ CUCTEMHU OOJIIKY JIETKUX BYTJIEBOAHIB 3 METOIO
1 BUIIICHHSI TOYHOCTI. 3acTocyBaHHs po3po0JIeHOro udposoro
BaroBUMIpIOBAJILHOTO TMEPETBOPIOBAYa Ta BHU3HAYHMKA PIBHIB PO3JUTY (paxiii
TIPOAMHAMIYHOTO THUIY JIO3BOJWJIO CYTTEBO IMIJBUIIUTH METPOJOTIUHI Ta

eKCILUTyaTalliifHi mapaMeTpu CUCTEMU OOJIIKY.
MeTta Ta 3aBIaHHS JOCJTiTKEHHS
Mertoro po6oTu € po3poOKa cUCTeMH OOJIIKY JIETKUX BYTJICBOIHIB.
O0’eKT D0oCaiKeHHA
O0’€KTOM JTOCHIIPKEHHS € CUCTEMA OOJIIKY JIETKUX BYTJICBO/IHIB.
Ipeamer nocaigxeHHsI

Po3poOka (yHKITIOHATEHUX MOMJIMBOCTEH BaroBUMIPIOBAJIbHOI CHCTEMH 32

pPaxyHOK MiJBUIIEHHS TOYHOCTI.
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Summary

The master's thesis has a volume of 90 pages and contains an introduction, 4
main sections, a list of sources used, 18 illustrations, 26 tables. The graphic part

consists of 8 sheets f. Al.
The actuality of theme

The system of accounting for light hydrocarbons is obligatory for the use on
the bases of receiving and storing of oil products. Every year, the requirements for
such a system in terms of accuracy and reliability are increasing. In the master's this
the method of light hydrocarbon metering system was proposed and developed in
order to improve accuracy. The use of the developed digital weighing transducer and
the determinant of the level sections of fractions of the hydrodynamic type allowed to
significantly increase the metrological and operational parameters of the accounting

system.
The purpose and tasks of the study

The purpose of the work is to develop a system of accounting for light

hydrocarbons.

Object of study
The object of study is a system of accounting for light hydrocarbons.
Subject of study

Development of functionality of the weighing system by increasing the

accuracy.
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BCTYII

BumiproBanHs  BimirparoTh BEJIMKY poiib Yy 0Oaratbox  cdepax
KUTTEISIBHOCTI  JIFOAMHU. 3a  JIOMOMOTOI  KOHTPOJIbHO-BUMIPIOBAIBHUX
MpUJIaAiB 3HAXOIATh TaKl BEIMUYMHH, SIK YACTOTA, BUTPATa, TUCK, KUIbKICTh, CHJIA,
IIBUAKICTD, CTPYM 1 T.J., 33 SIKUMH MaeMO 1HQOPMaIil0 PO CTaH TEXHOJOTTYHUX
MPOLIECIB, 110 € HEOOXITHUM JUIsl OJAJIBIINX TOYHUX PO3PaxyHKIB, HACTPOUKH
ONTUMAJIBHUX PEXKUMIB Ta OTPUMAHHS BHCOKOTOYHMX TOKA3HUKIB poOOTH

o0JlaTHaHHS.

HadrorazosugobyBHa ramy3p YkpaiHu € MNpoOJieMor0 B HalllOHAJbHIM
€KOHOMIII1 Yepe3 Te, M0 BITHOCUTHCS JI0 PIAKUX Ta ra30MoIiOHUM BYTJIEBOIHSIM
SIK OJTHUM 3 OCOOJIMBUX JKEpeJ eHeprii Ta CMpoBUHHOI 0a3u Oarathox cdep. Ha
ChOT'0/IH1, YKpaiHa BUMYIIEHA IMIOPTYBaTH 3HAYHY KUIBKICTh HAPTH Ta ra3y 3a
KOpJIOHOM, TOMY HEOOXIJHO 3AIMCHIOBAaTH 3aX0AM, W0 3a0e3MeuyroTh

MaKCHUMaJIBHC MOKJINBC BI/II[O6YBaHHSI BJIACHMX 3a1laciB BerICBOILHiB.

Jlns BUpINICHHS 3aBJaHHS BHMIPIOBaHHS Ta KOHTPOJIO PIBHSA PIIWHHU B

€MHOCTI PO3TJISIAt0Th 0araTOMaHITHHUM PsI/T TEXHIYHUX 3aC001B.

3a3Buyail 10 OUIBII TPOCTOTO METONY KOHTPOIIO KUIBKOCTI PIAMHH
BITHOCATh 00’eMHUM MeTod. [IpucTpoi, y SKUX NPOBOAUTHCS BUMIPIOBAHHS
BUCOTH PIBHSA PIAWMHU MI0J0 JIHAa Oaka, Ha3WBalOTh piBHeMipamMu. OCHOBHUM
napamMeTpoM € TIOJIOKCHHSI PIBHS PIIMHM, a MIKATU TPAAYIOIOThCS B JIHIHHUX
OJIMHULIAX BHUCOTU. [IpyM BUMIPIOBaHHI KUJIBKOCTI PiIMHU 1 CHUIYy4Oi PEUOBUHHU
00'€MHUM METOJIOM, IIKAJIA PIBHEMIPIB IPaJAyIOIOThCS B 00'€eMHHX a00 BaroBHX
OJIMHULIAX, 13 3a3HAYCHHSIM TEMIIEPaTypH 1 IHITUX MapaMeTpiB, TPH SKUX MPUIIATH

rpaayroBauchk [1].

OmauM 13 JOCTOBIPHMX METOAIB BU3HAYCHHS KIUIBKOCTI PIIWHHA €
3BakyBaHHsI. 11oro 3acTOCOBYIOTH B 00J1aCTI KOHTPOJIO KUTBKOCTI pEYOBUHH, IO

TPAHCIOPTYIOThCA 1O TpyOam 1 T.1. MeTos 3BakyBaHHSI Ma€ BUCOKY BapTICTh 1

MJ]TIM81mn.04.000.00113
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CKJIQJHICTh BAarOBUMIPIOBAJIbHUX MPUCTPOIB.

OcHOBHA BIIMIHHICTb PIBHEMIPIB - 11€ TEXHOJIOT1I 1 MPUHLIUINA POOOTH, BIJT

AKUX 3aJIEKUTH iX 3aCTOCYBAHHS, IKICTb pOOOTH, BapTICTh 1 JOCTYMHICTb.
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1. OIJISIJ] TA AHAJII3 MATEPIAJIIB 3A TEMOIO
MATICTPECBKOI JTUCEPTALIIL

1.1. OcHOBHi NOHATTS BUMipIOBaHHS PiBHA

Jliist 6e3nexu 1 peHTadeabHOCT] TEXHOJIOTTYHUX MPOLIECIB CJIiJl OCHAILYBaTH
BUMIPIOBAIPHUMU TpHWJIalaMHu, [0 3a0e3meuyroTh HaAIWHICTh Ta TOYHICTH
BUMIpIOBaHHsl piBHA. OCHOBHE 3aBJaHHS BHUMIPIOBAHHS PIBHS — BHU3HAUYCHHS
MOJIO’KEHHSI TIOBEPXH1 CEpeIOBUIIA BCEPEAMHI CXOBHILA YU Pe3epyBapa 1HILIOTO
npu3HayeHHs. BoHo nosnidrae y BU3HaYeHH1 JIIHIKHOI BIICTaH1 IO BEPTUKAJl MIX
TOYKOIO BIWIIKY (3a3BUYall 30ira€ThCs 3 JHOM €MHOCTI) 1 MOBEPXHEI PIIUHM,
CUITyUOT0 CepeoBUIlla, a00 MEXKEI MOAUTY ABOX piAMH. TouyHE BUMIpIOBAHHS
piBHA Yy pe3epByapi, CXOBHUIIl UM PEAKTOPI BIAIrpae BEIUKY poJib y Oararbox

TEXHOJIOTTYHUX Tporiecax [2].

[Tpu xomepiiitHOMY 00J1IKY HaifyacTille BUKOPUCTOBYETHCS BUMIPIOBAHHS
piBHs1. [1i1 9ac KOHTPOITIO pecypciB MOXHOKa BUMIPIOBAHb BiJIIrpa€e BaXXJIMBY POJIb
1 Mae ocoOnMBe 3HAYCHHS, pPI3HOMAHITHI TUMH TPWIAAIB 1 CHCTEMH
BUKOPHUCTOBYIOTh [IJI1 BHUMIpIOBaHHS piBHA. [IpuHOMO poOGOTHM 1 3HAYCHHS
NOXUOKHM MOXYTh 3HAYHO BIAPI3HATHCSA, TOMY BOHHM TMpHU3HAYCHI IS

BUMIPIOBAHHS PiBHS TUIBKHU 3 KIHIIEBO1 TOXHOKOIO.

ITim yac BUMiprOBaHHsS PIBHSA MDK YYTJIHMBUM €JIEMEHTOM NpHiaay ado

CHUCTEMOI0, 1 MPOAYKTOM, Y OYIb-IKOMY BHUIIQJIKy BUHUKAE B3a€MO/TIS.

HeoOxXigHicTh KOHTPOTIOBATH KITBKICTH MTPOIYKTIB B OJUHUIIAX 00'eMy a00
Macld — OCHOBHa MpUYMHA BUMIpIOBaHHS piBHA. [IpoMHCIOBI BHMOTH TIO

TEXHOJIOTTYHOMY OOJIIKY 3aBXKIH 30UTBIIYIOTHCS.

OCHOBHUM KOMITOHEHTOM CHCTEMH OOJIKYy pe3epByapHUX MapKiB s
3aCTOCYBaHHS HAMIMHOTO, SKICHOTO Ta TOYHOTO YIPABIIHHS CHPOBUHU YH

TOTOBUX MPOAYKTIB € BUMIPIOBAHHS PiBHS.
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HactynHumu BuMIpamMu € BUMIPIOBAHHS TEMIIEPAaTypU, THCKY 1 PIBHS
MIATOBAPHOI BOJAM, IO BHUKOHYIOTBCA NIpU TEXHOJOriyHOMY o00mdiky. Ha
CHOTOJIHIIIHIM JileHb OOJIIK 3amaciB CTaB OUIbII MONIMPEHUM HE JIMILIE JIs
OTEPATHUBHOTO TMEpPCOHANTy, a W NI 0araTbOX IHIIMX KOMIIAHIM, Y TOMY YHCIIi
KEpIBHMKIB 1 0C10, 110 € BIAMOBIJATBHUMU 32 aHaII3 HENPOAYKTUBHUX BUTpAT 1
MarepianbHuil 00Jik. ToMy OUTbII 3BEpTalOTh yBary Ha O€3MeuYHICTb, BapTICTh
BOJIOJ[IHHS 1 BapTICTh MPOAYKIi. 3a3BMYail y OUIBIIOCTI BUMAAKIB JIJIsl 3aB/JAaHb
00Ky 3amaciB HeoOXigHa MOXHOKa BUMIPIOBAHHS pPIBHS, IO JOPIBHIOE HE

ourbIIe £ 3 MM.

IcHye Garato BUMAJKIB, KOJIW MPOAYKT, IO KYMYETHCS, MPOJAETHCS YU
nepeaHuii Ha BIINOBITAIbHE 30epiraHHsA 3aJeKUTh BIJ 3HAYCHHS PIBHSA
MPOJIYKTY, 3@ JIOTIOMOTOI0 SIKOTO 3JIIMCHIOETHCS PO3PaxyHOK 00’emMy ab0 MacH.
Bucoki Bumoru 10 moxuOku piBHEMIpa 3a3BUYail MPU KOMEPIIHHOMY OOJIIKY,
SKIO BEIMYMHA TMOXMOKH JOPIBHIOE 3 MM 1 MOXKE CIPHUYUHHUTH JYyKE 3HAUHY

MOMUJIKY TIPH OOYHUCIICHHI 00’ €MYy.

[Mpunaam 3aTBEepIKEHOTO 3pa3ka HEOOXITHO 3aCTOCOBYBATH LIS OOJIKY,
Ipy [IbOMY TOYHICTh HE TOBHMHHa mepeBuiryBatd 1 mMM. KepiBHI BKa3iBKH,
OOTpYHTYBaHHS Ta PEKOMEHJAII] I110/I0 BUKOPUCTAHHS MPHUJIAJIiB BUMIPIOBAHHS

PIiBHS U1 KOMEPIIHHOTO 00Ky HaBeIeHI B MIXKHAPOIHUX cTaHaapTax [2].

EdhexTuBHICTS MOXIJIMBO IABUIUTH 32 PaXyHOK TOYHOTO BHMIpIOBaHHS
piBHA. Hanpukian, sSKmo B pe3epByapHOMY MapKy HEOOXiIHA HAsSBHICTH MEBHOT
KUTBKICTI CHPOBUHH, a y Pe3epByapiB HE 3aCTOCOBYETHCSA Taka MOBHA €MHICTD,
TON1 y TiANpUEMCTBA OyAyTh BENWYE3HI BHUTPATH Ha MNPUAOAHHS Ta

00CIIyTOBYBaHHS JIOJaTKOBHX EMHOCTEH JJIs 30epiraHHs.

BumiproBaHHs piBHS 3AIMCHIOETBCS 3 METOIO0 3a0e3reueHHs Oe3MeKH.
[lepenoBHEHHS BIAKPUTHX PEe3EPBYapiB OLTBIIE PO3PAXYHKOBOT EMHOCTI CTBOPIOE
3arpo3y sl Oesreku. Anle MOXXYTh BHHHKATH KaTtacTpo(pidHI HACTIAKU TIPH

30epiraHHi B pe3epByapax IIKUX, XIMIYHO aKTUBHHX, TOPIOYUX 200 TOKCHUYHHUX
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PEUYOBHH MiJ 4Yac nepenuB abo CTBOpeHHs miaBuiieHoro Tucky. o6 mporo
3amo0irTM, HEoOXiAHO He 3a0yBaTH TaKOXX KOHTPOJIIOBATUM pIBEHb IS
BIIEBHEHOCTI1 y BIACYTHOCTI BUTOKIB. KpiM TOro, nmonepemkeHHsl nepenuBiB ado
BUSBIICHHS ~ BUTOKIB  CJiJ  BUKOHYBaTM  JJIA  3a/J0BOJICHHS  BUMOT

IPUPOIOOXOPOHHOTO 3aKOHO1aBCTBA [2].

3a3Buyail y TEXHOJOTIYHUX Mpolecax ciia 3abe3nedyBaTd PIBHOMIPHY
nojlayy peYoOBMHM HA BXOJl 1 BHXOAl. [‘apaHTyBaHHS TpuBajoi MoAayi
YCKJIAIHIOETHCSI BHACHIIOK KOJMBAHHS IMIBUAKOCTI MOTOKY a0O TUCKY B JIIHII
nojaaui. PezepByap Buctynae B poii OydhepHoi eMHOCTI 1 3a0e3nedye mocTiiHun
NOTIK Ha BUXOJ1, HE3BAXAIOUM Ha (PIIYKTYallil0 Ha BXO/1, SKIIO MOMIIIEHUN MIX
JOKEPEJIOM 1 TEXHOJIOTIYHUM TMpoIecoM. [HTEHCHBHICTH  ToAa4l Ha BXOIi
pe3epByapa 3pocTae abo 3MEHIY€EThCS, HE CIIPUUUHAIOYN T0Jady 3 pe3epByapa
70 TEXHOJIOTTYHOT'O MPOIIECy, KOJM B HAKOMUYYBAJILHOMY pe3epByapi 3aBikKAH

HiATPUMYETHCS HAKOTTMYYBATLHUN PIBEHB Y IEBHOMY Jiarna3oHi.

Jlns 3a0e3nedeHHs] MICIIEBOTO BiJOOpa)KeHHS PIBHS BHKOPHUCTOBYETHCS
iHauKaTop. BiH npaitoe npy HaSsBHOCTI omepaTopa, Tak K HEOOX1THE 3UUTYBaHHS
NOKa3aHb 1 BUKOHAHHS 3aJjaHuX omnepamiid. Po3'eqHani cucteMu ympaBiiHHS — 1€

CHUCTEMH, B IKHMX BUKOPUCTOBYIOTHCS 1HIUKATOPH PiBHSI.

[HaMKaTOpU HE PIAKO 3aCTOCOBYIOTH IPH KamiOpyBaHHI aBTOMAaTHYHUX

CHUCTEM YIIpaBJIiHHS.

Jlnst  perynioBaHHS PpiBHS B pe3epByapi TaKOX BUKOPHUCTOBYIOTh
ABTOMATUYHI CHUCTEMHU YIpaBIiHHA ab0 CHCTEeMH 3 HAaSBHICTIO 3BOPOTHOTO
3B'sI3ky. PiBHemip, 1m0 Mae y ckmaal 3aco0M  JHUCTaHIIAHOI mepenadi
BUMIPIOBaIBHOI 1H(OpMaIlii, MOXKe TeHepyBaTH CUTHAJ, TIPOMOPIIIHUI PIBHIO B
pesepByapi. Takuii CUTHAN MEepEaEThCS B CICIMIAIbHAN PETYIATOD, KU i€ HA
BUKOHABY1 NPHUCTPOi (KiamaHu abo HAcoCH), SIKi BIIrparOTh POJib B KEpyBaHHI
BUTPATOI0 PEUYOBMHM Ha BXOAl 1 BHUXOJI €MHOCTi. Pe3epByapu, ocHamieHi

IHAMKaTOpaMHU [ BUMIPIOBaHHS PIBHS HAa3MBAIOTh pe3epByapamMu 3
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ABTOMATHYHHUM YTIPABIIHHAM [2].

ToyHICTh BUMIPIOBaHHS PIBHS PIAMHU B pe3epByapi, a00 eMHOCTI Biairpae
BXKJIMBY POJIb JJIsl 0araTb0X TeXHOJIOTYHUX mpoiieciB. 1106 3abe3neuntu sKicHe
YIPaBIiHHS TPOLECOM HEOOXITHO CIIJKYBAaTH 32 BHUMIPIOBAaHHSM pIBHS 3

KIHIIEBOT MOXUOKOIO.

Mexer po3auly € map MDK JIBOMa HE3MINTYIOUUMH TPOIYKTamu (He
M1JISITaI0Th 3MIITYBaHHIO) 3 PI3HOMAHITHOIO MIUIBHICTIO, HANTPUKJIAJ, HadTa 1 ras.
JUiss ~ BUMIpIOBaHHS TOBEPXHI PO3AULY CEpEJOBHIN IMOTPIOHO BHU3HAYATH
MOJIOXKEHHSI KOPIOHY MK P1IMHAMM, 1110 MalOTh Pi3HY IIUIBHICTH Ta 30€piratoThCs

OJIHOYACHO B OJIHOMY pe3epByapi.

Sxuo mu HadTy 1 Boay 30epiraeMo B OJIHOMY pe3epByapi, To Iap HapTh
3aTPUMYETHCS Ha IOBEPXH1 BoiU. BepxHiM piBHEM BOAM 1 HUXKHIM piBHEM HAQTH

HA3WBAETHCS MEXKa PO3JILTY MIX JBoMa mpoaykramu (puc. 1.1).

i BepxHiii npoaykT

Mexa po3aity

v HuxHill npoaykT

e

Pucynok 1.1 Mexa po3juty cepeoBuIIL

MJ]TIM81mn.04.000.00113

3MH.

ApK. Ne gokym. Nignnc | Aata

15




[Ilo6 mnpoBeCTM BUMIPIOBAHHS MOJIOKEHHS MEXI PO3JAUTY MOMKIUBO
3aCTOCOBYBATH CeNapaTop JJIsl YIPaBIIHHI BUTPATOIO BEPXHBOI 1 HUKHBOI PIIUH

Ha BUXO/1 3 pe3epByapy NpU HASIBHOCTI MIHIMAJIBHOTO piBHS 3a0pyIHEHHS (pHC.

1.2).

BOda

HadTa

1 []__L
=)

Pucynok 1.2 BumiproBaHHs piBHS 1 TOJIOKEHHS MEXKI1 PO3LTY

CEpelloBHUII] Y cenaparopi

1.2. Orasa metoaiB Ta 3ac00iB BUMipIOBAHHSI I'PaHUL po3aiay

cepeIoBHII

1.2.1. XBujieBoAHUii piBHEMIp

VY Hay1i XBUJIEBOJHUHN PIBHEMIP TAKOX Ha3UBAIOTh PAIapoOM 3 THMYACOBUM
103BOJIOM, 200 MIiKpOIMIIYIbCHHM PanapoM. Moro BCTaHOBIIOIOTH HA MOBEPXHi
pe3epByapy 3 TPyOKOIO IOBKMHOIO PIBHOIO PIBHIO TITMOMHI €EMHOCTI.

[TpuaIIMn poOOTH MONSITaE B TOMY, IO MIKPOXBHJIBOBHH IMITYJIEC MaJIoi
MOTYXHOCT1 TIOIIUPIOETHCSA 31 MIBUAKICTIO CBiTJIa BHHU3 MO TPyOIll. SIK TUTBKH
J0csITa€ TOYKA KOHTAKTYy TPYOKH 1 pIAMHU, TOOTO TPAHUIl PO3ILTY MOBITPsT 2060
piAuHU, 3HAYHA YaCTHHA CHeprii BiIOMBAETHCS, 1 TTOBEPTAETHCA UYEpe3 TPYOKY
Ha3aj y npuiiMad [3].

Taxi piBHEMIpH MIUPOKO BUKOPUCTOBYIOTHCS IS BUMIPIOBAHHS PIBHS

rpaHuIli po3ainy pimuHa/pinnaa (Hadra i Boma). SIKIO €MHOCTI 3 BHCOKHMH

MJ]TIM81mn.04.000.00113

3MH.

ApK. Ne gokym. Nignnc | Aata

16




narpyOkamMu abo pe3epByap Ma€ BUIJISJ CKJIAJHOI reoMeTpli, TO XBUJIEBOJHI
pIBHEMIpH MOKHA 3aCTOCOBYBATH. TakoX MIAXOASATH MOPOIIKOBI, TPaHyJIbOBAH1
Martepiany 3 NOXWiow IuiouiuHoo. Ha pucyHky 1.3 HaBeneHO NpUKPIMICHHS
piBHEMIpa B pe3epByapi.

XBUJIEBOJHI PIBHEMIPHU 3/1aTHI OJHOYACHO BHUMIPIOBATU PIBEHb 1 PIBEHb
IpaHULll pO3JUTy cepenoBulll. ['0JIOBHOIO MEepeBaror BBAXKAEThCS BIICYTHICTb
HEOOXIHOCTI KOPUTYBaHHS HaNAIITyBaHb MPHU 3MiH1 IIUIbHOCTI, TI€IEKTPUYHOT
MoCTiiHOI a0o0 enekTponpoBiiHOCTI piavHu. Ha moxuOKy BHUMIpIOBaHHS HeE
BIUIMBAIOTh 3MiHA THUCKY, TEMIEPATypH 1 CTaHy Hapora3oBOTO MPOCTOPY HaJ

PIAUHOIO.

o

TN

———

|
)
e

Pucynoxk 1.3 IpuxpiruieHHs] XBUJIEBOJHOTO piBHEMIpA MOOIH3Y

00’ €KTiB, 110 CTBOPIOIOTH TIEPETIKO U

PyxoMux wacTWH piBHEMipH HE MalOTh, TOMYy HE Ma€ TMOTpeOu B
TEXHIYHOMY OOCIYroByBaHHI. BiH mpoCcTHii B MOHTaX1, 3aMIHIOE TakKi MPUIAIH,
K OyHKOBI1 1 EMHICHI piBHEMIPH.

XBUIBOBI pajlapd MOXYTh TPAIIOBATH B PI3HOMAHITHUX yMOBaX, aje

HEOOX1/IHO 3BepTaTH yBary Ha BUOip TpyOKH, ajke iX OyBae JAeKiIbKa BapiaHTIB.
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BoHu He MOBMHHI CTHUKAaTHCS 3 METaJeBUMH 00'ekTaMu (KpIM KOAKClaJIbHHX
TpyOOK), TaK K 1€ BIJIMBA€ HAa BUMIPIOBAJIbHHUIA cUTHaN. Jlesiki XBUIJIEBOIHI
pPIBHEMIpH MalOTh PO3IIMPEHI MOXJIMBOCTI J1arHOCTHKH, 3a JAOIOMOTOIO SIKUX

MOXHa BUSIBUTU OCAJ[PKEHHS B TPYOIIL.

1.2.2. Be3KOHTAKTHUI paJapHuil piBHeMip

be3koHTakHl pajnapHi pIBHEMIpU peai3yloTh JBa OCHOBHHX CIOCOOU
BIUTMBY PaJlOBUIIPOMIHIOBAHHS — YACTOTHO-MOJ1YJIbOBAHUM 1 IMITYJIbCHUM.

beskoHTakTHMIT pagapHUi  pIBHEMIp 13 YacTOTHOI  MOJYJIAIIEI0
BUITPOMIHIOE PAAIOXBUJII JI0 MOBEPXHI PIAMHHM, IPUUYOMY 4YacTOTa PaJlOXBUIIb
MOCTIHHO 3MIHIOETHCS.

[Ticas Toro, sk paliOBUIIPOMIHIOBAHHS B1A10°€ThCS Bl MOBEPXHI PIIUHU,
TO IOBEPHYBIIUCH Ha3a/J y piIBHEMIp, HOTO MPUPIBHIOIOTH /10 PAIOBUIPOMIHEHHS,
K€ TICPEXOAWTHh N0 pe3epByapy B IMOTOYHHA MOMEHT. Pi3HHIS 4YacToT Mix
nepeaHuM 1 MPUUHATAM PaIIOCUTHAJIOM TIPSMO TMPOTOpIiifHA BiJACTaH1 110
noBepxHi piauaHm [3].

PanmapHi piBHeMipu MaroTh TepeBary BUMIPIOBAaHHS KICHKHUX, B’ SI3KUX
CEepPEIOBHIN, OCKUIBKM 3a PaxyHOK OE3KOHTAKTHOTO BHUMIpIOBaHHS 4YaCTHHU
npwiaay 1o CyTi He MiAAaloThesl Kopo3ii. 3a3Buyall NpU  BHUKOPHUCTAHHI
OC3KOHTAKTHMX TEXHOJIOTIH PIBHEMIPH 3aCTOCOBYIOTH B pe3epByapax 3
MICHJIKOO. SIKIO € HeOOXiIHICTh, TO 3 BUCOKOI YaCTOTOIO MPHUJIaJl MOXKEe OyTH
130JIbOBaHUI 3a JOMOMOIOI0 KYJIhOBOrO KiamaHy. J[OCHTh 4acTO BHUPOOHUKHU
MIPOIIOHYIOTh OE3KOHTAKTHI pajjapy 3 TAKUMH Jlarla30HaMU BUMIpIOBaHHS — Bif 1
10 30-40 meTpis.

Ha xapakrepuctuku piBHeMipa BITUBaE poOoda yacToTa. SIKIIO HU3bKa
4acTOTa, TO 3MEHIIYEThCS CHPUATIMBICT A0 Mapy Ta 3a0pyIHEHHIO aHTEHH, a
SKIIO HaBMNaKd BHCOKAa YacTOTa, TO BUXOJUTh OUIbIIa KOHILIEHTpPALis
PaJIOBUMPOMIHIOBAHHS, IO 3MEHIIYE BIUTMB CTIHOK, MaTpyOKiB 1 BHYTPINTHIX
KOHCTPYKIIiil pe3epByapa.

IIpuHIMn poOOTH IMOYIECHOTO O€3KOHTAKTHOI'O PIBHEMIPA 3aKJIIOYAETHCS
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B TOMY, 110 BHUIIPOMIHEHI paJlOXBHII, SIKI BIIOMBAIOTHCS BiJl MOBEPXHI PIAUHU

MOBEPTAIOThCS Ha3zaa y mpuiiMad. BincTtaHb BKa3ylOTh 10 OMOPHOI TOYKU (JHO

pe3epByapa), a MIKpOIIPOIECOP PO3PAXOBYE PIBEHb PIJIUHH.

PiBHeMip He Ma€ KOHTaKTy 3 BUMIPIOBAHMM CEPEIOBUIIEM, TOMY HOTO

CIIOKIMHO 3aCTOCOBYIOTH ISl pOOOTH 3 3a0pyIHEHUMHU cepenoBuiiaMu. Ha puc.

1.4 npencraBiaeHo OE3KOHTAKTHI pajapyd 3 aHTEHAMH PI3HUX TUIIB IS

3aCTOCYBaHHS B PI3HOMAHITHUX YMOBaX.

be3koHTakTHMIA pajap yCHIIIHO NpalloBaTUME NP MPABUIIbHIN YCTaHOBII

B pe3epByapi. [loBepXHsl piIuHN MOBUHHA O€3MEPEITKOTHO MPOTIISIAATHCS 3 MICIS

YCTAaHOBKH, @ MOHTQXHUN NaTpyOOK MOBUHEH OyTH 3 TIaJKUMU CTIHKaMH 1 6e3

BUCTYIAOUUX 3BapHUX BB [3].

Pucynok 1.4 be3koHTakTHI pagapu 3 aHTCHAMH PI3HUX THUITIB JIJIs

3aCTOCYBaHHS B PI3HOMaHITHHX yMOBaXxX

BuyTpilliHg KOHCTPYKIIiSI pe3epByapy CKIaJA€ThCA 3 MIACUIIOBAYiB, TPyOuU
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Ta MEePEMIIIYIOYUX NPUCTPOIB. BOHM BHUKIMKAIOTh €XOCUTHAIM MEPEIIKO, ajie
31€0UIBIIOr0 PIBHEMIPH B)XXE€ MalOTh MPOTPaMHI aJIFOPUTMU 32 PaxXyHOK SIKHX
B1JI0YyBAa€THCSI MACKYBaHHS Ta ITHOPYBAaHHA Ha MOJI0H1 IEPEIIKOIH.

PiBHemMip MoOXHa BHUKOpPUCTOBYBaTM B yMOBaxX TYypOYJIEHTHOCTI Ta
NepeMilllyBaHHs, ajle IHTEHCUBHICTh 30ypeHb Ha MOBEPXHI BIUIMBAE HA SIKICTh
BUMIpIOBaHHs. Takox Mae BENMKUU BIUIMB 1 MiHA. SIKIIO BOHA Jierka, TOAl HE
B1J100paxkae MIKpOXBUII1, a AKIIO Ba)KKa, TO HABMAKU BIAOOpaKaTUMe MIKPOXBHIII.

[TornuuanHs OLIBIIOT YaCTHMHU BUIPOMIHIOBAHOI €HEPrii BiOYBAE€ThCA,
KOJIM P1IMHA MICTUTh HU3BKY JIIEJIEKTPUYHY MOCTIHHY, a 3aJIMILIOK BIJOMBAETHCS
710 piBHEMIpa. BHCOKy Hi€NeKTpUYHY MOCTIMHY BITHOCSATH /10 OUIBIIIOCT1 BOJIHUX
PO3YMHIB, @ HU3bKY JIIEIEKTPUYHY MOCTIMHY — 10 Macel 1 HAapTOMpOAYKTiB. Ko
Ha MOBEPXHI PIUHU B1IOYBAETHCS MEepeMIllyBaHHS a00 3MilllyBaHHS MPOAYKTIB,
CIUIECKH, Ha TIOBEPXHIi, TO MIKPOXBWJILOBHI CUTHAJ 3/IaTE€H PO3CIFOBATHUCH.

[Ipy moenHaHHI HU3BKOI AIENEKTPUYHOI MOCTIMHOT 1 HE PIBHOMIPHOT
MOBEPXHI PIIMHU MOXKIUBO OOMEXKUTH OUIBIIY YAaCTHHY MIKPOXBHUIBLOBOTO
curHainy. Taky mpoOiemMy MOKHa BUPIIIUTH LUISIXOM YCTaHOBKHM TpYyOH, sIKa

3/1aTHA 3a0€3ICUYNTH CIIOKIHHY MTOBEPXHIO PIAMHK B KOHCTPYKIIii piBHEMipa [3].

1.2.3. YabTpa3ByKoBuii piBHeMip

VYbpTpa3ByKkoBUM pIBHEMIp MPHUKPIIUTIOIOTH Ha TOBEPXHI pe3epByapa,
3BIIKM TIOCWJIA€ YJIbTPA3BYKOBI IMIYJbCH JI0 BHUMIPIOBAHOI PIiAMHH, SIKi
MOIITUPIOIOTECSA B MPOCTOPI 31 MIBUAKICTIO 3BYKY, ITICJISI 9Oro BiOMBAIOTHCS 1
MOBEPTAIOTHCS Ha3aJ. 3a TOTIOMOTO0 MPUIIATy MOKIIMBO BUMIPSITH Yac 3aTPUMKH
MIX MOMEHTOM BUITPOMIHIOBAHHS 1 IPUHOMY BiIOUTOTO IMITYIbCy. BOymoBaHuii
MIKpOTIpOIIecOp OOYHCIIOE BiACTaHb JO TMOBepxHi piguHu. Ha puc. 1.5

MPEICTABICHO MPUKIIA]] YCTAHOBKHU yJIBTPA3BYKOBOTO piBHEMIpA.
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Pucynoxk 1.5 [lpuknan ycTaHOBKU yJIbTPa3ByKOBOTO piBHEMIpA

JIist moyaTKy MU BKa3yeMO 3HAY€HHS OMOPHOI BUCOTH (BIACTaHb BiJ JHA

pe3epByapa 710 piBHEMIpa), MICIIs YOTO PiBHEMIP OOUYHUCITIOE PIBEHB B pPe3epBYyapi.
VY bpTpa3ByKOBUN piBHEMIP BCTAHOBIIOETHCS Y ABYX BUIAKAX:
- Ha TIOPOXKHIH pe3epByap;

- Ha 3alIOBHEHUI pe3epByap.

3a3Buyaii, 3amyck BinOyBaeTbCcid IIBUIKO 3aBASKH  BOYJIOBAaHHM
HACTpOMKaM, siKi 3a0€31eUyI0Th BBEJICHHS B €KCIUTyaTalli0 32 OJJHY MHTb.

B ynbTpasBykoBOMYy piBHEMIpi pyXOMi YacTHHHM BIACYTHI. 3a PaxyHOK
IIOTO BOHU MPAKTUYHO HE MOTPeOYyIOTh 00CIyroByBaHHs. YacTUHU, SKi MAlOTh
KOHCTAKT 3 PITUHOIO, BUTOTOBJICHI 3 IHEPTHUX (PTOPYTIAEPOTHUX MaTEPiaiB.

Taxk sax npunang OE3KOHTAKTHHUM, TO 3MiHA IIIJIBHOCTI, JICICKTPUYHI
BJIACTUBOCTI 200 B’SI3KICTh CEpeIOBHUIIA HE BIUIMBAE HA PE3yJIbTaTH BUMIpiB. Bin
iIcanbHO MMimiiiae 11 BHUMIPIOBaHHS PIBHSA PI3HUX PIiAWH, XiMikaTiB. 3MiHa
IIBUAKOCTI TIOMIMPEHHS YJIBTPA3BYKOBOTO IMITYJIbCY 3aJI€KUTHh Bl 3MIHA
TEeMIIepaTypu Tporecy. Taky 3aJeKHICTh MOXKJIMBO aBTOMAaTHYHO CKOPUTYBATH

3a JOTIOMOTOIO JaTdyruKa TeMIlepaTypu. Alle Ha pe3yslbTaTH BUMIPIOBAaHb 3MiHA
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THCKY TIpoliecy B3araii He BruuBae [3].

[TpuHMn poOOTH YIBTPAa3BYKOBUX pIBHEMIPIB MOJISATa€e B TOMY, LIO
IMIyJIbC HE 3MIHIOE MIBUAKICTh MOIIUPEHHS. Taki pIBHEMIPU HEMOKIMBO
BUKOPUCTOBYBAaTH B MpolEcax 31 3HAYHUM BaKyyMETPUYHUM Ta HaJJIMIIKOBUM
THUCKIB.

CraH NoBepxXHI pIIUHU BIAIrpa€e BEJUKY potib. [liHa Moke nmocnabiiroBaTu
BIIOUTHI €XOCUTHAJ, TOMY HEBEJIMKA TYpOYJICHTHICTh JIOMYCTHUMA.

Jlo ckimany BHYTPINIHIX KOHCTPYKIIM €MHOCTEH BITHOCSAThCA TpyOH,
nepeMIlIyoul MPUCTPOi, MEPETOPOAKU 1 T.JA., SIKI CIPUUYUHSAIOTH TMOMUIIKOBI
BitoOpakeHHs. AJie Il YHUKHEHHs TaKMX HEMOJIAJKIB, pIBHEMIP Ma€ ClieliaibHi
IPOrpaMHl AJTOPUTMHU 3aBASIKA SKUM BIJICTIIKOBYETBCS Ta ITHOPYETHCS 11€
BiTOOpaxXKeHHS.

YapTpa3ByKOBI piBHEMIP MOXJIMBO 3aCTOCOBYBAaTH JUISS BHUMIPIOBaHHS
CUIIyYMX MarepiaiiB y BUIJISAl MOPOUIKIB a00 TpaHys, aje s 3amycKy B
eKCIUTyaTallil0 BUHUKAIOTh TPYIHOIIl Yepe3 KyT HaXWUiy MOBEPXHI, BEJHKI
Jiana3oHu BUMIpIOBaHb. Tomy naJisi poOOTH 3 CUIYYUMHU MarepiallaMu pajsiTh
BUKOPHUCTOBYBATH XBUJIbOB1 PIBHEMIPH.

[TepeBaramu yabTpa3ByKOBHX PIBHEMIPIB BBAXKAIOTh:

1) BiACyTHICTh KOHTAKTY 3 BUMIPIOBAHUM CEPEIOBHILEM;

2) Hema motpebu 4acTiroro o0CayroByBaHHS,

3) Hesesnka KOHCTPYKIIIS;

4) BincyTHi pyXOoMi YacTHHH.

1.2.4. byiikoBuii piBHeMip

ByiikoBuii piBHeMIp TPHUKPIIUTIOIOTh Ha TOBEPXHI pe3epByapa abo Ha
BUHOCHIN KaMepi, SKa CIOIYYa€eThCS yepe3 BimOOpH 3 BEHTHIAMH. KOHCTPYKITis
piBHEMipa CKJIamaeTbes 3 Oyiika, BCTAHOBJICHOTO Ha MiJBiCI Ta 3’€IHAHOTO 3
BajoM. BiH BuUKOHaHUU Tak, mo0 OyTw Bakdye, HDK BUMipitoBaHa piguHa. [lpu

MOBHOMY 3aHypeHHI Oyiika Ha minBic BerumBae cwia TsokiHHS [3]. Ha puc. 1.6
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MPECTaBICHO 3arajibHUM BUTIISIT OYHKOBOTO piBHEMIpA.

3anypeHHs Oyika y BUMIPIOBAHE CEPEAOBUIIE CIPUYUHSIE MiJIBUILCHHS
pinvHM B pe3epByapi. Ha Oylioxk BIUIMBa€ BHIUTOBXYIOYa CHIIA, SKA €
NpOIOPIIiioI0  Bark pilMHHU, BHUTICHEHOI OyHkoM (3akoH ApxiMena).
EnextponHuii mepeTBOproBau CrpuiiMae 3MEHIICHHS Baru Oyiika, 1, OCKUIbKU
BOHA € MPONOPIIAHOIO PIBHIO PIAUHU, OJIOK €JIEKTPOHIKH piBHEMIPA PO3PAXOBYE

piBEHb PIAMHM.

Pucynok 1.6 3aransHuii Burisan OyikoBoro piBHEMipa

ByiikoBi piBHEMIpH 1 CUTHAII3aTOPU JOCUTDH TIOIMUPEH] B TEXHIII 3aBISKH
TEXHIYHOMY OOCITYTrOBYBaHHIO Ta KaJliOpyBaHHIO, SIKI BUKOHYIOTBCS PETYIISPHO.
Takox BOHUM 371aTHI TPAIIOBATH TPU BUCOKUX 3HAYEHHSIX THCKY 1 TEMIIEPATYPH, €
MO>XKJIMBICTh BUMIPIOBAHHS PIBHS TPAHUIh PO3AUTY PITUH HABITh MPU BAKKHUX
yMOBax €KCILTyaTallii.

HempaBunpHicTe  KamiOpyBaHHS ~ pIBHEMIpa  CHOPHYUHSAE  MOXUOKY
BUMIPIOBaHHS PiBHS, SIKa MOKE 3pOCTATH ITi/1 4ac 3MiHH pOOOYHNX MapamMeTpiB.

[Ipu niana3oHi BUMIpPIOBAaHHA OUIbIIE 5 M BHUKOPHUCTaHHS OYyHKOBHX
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pIBHEMIpPIB € HEAOIUILHUM Yepe3 CKIAJIHICTh MOHTaXY [3].

1.2.5. PapioizoTonHuii piBHemip

KoHceTpykuiss  pajioi30TONMHOrO  piBHEMIpa CKIAJA€TbCs 3 €KpaHa
pPaAloi30TONHOTO JKEpesia 1 mpuiiMada, 10 PO3MIIIYIOTBCS 3 PI3HUX OOKIB.
JI>xepeno BUIPOMIHIOE TaMMa-IIPOMEHI, SIK1 MPOXOASATh Y€pe3 CTIHKY €MHOCTI,
ICJISL YOTO A0 MPOTUIIEKHOI CTIHKU y IpUMaY.

PanioizoTonH1 cUrHamizaTopu piBHS MICTATH JKEpesa JESIKOro po3Mipy,
10 TIOCTAayaloTh PIBEHb pajliallii MpU BIACYTHOCTI Marepiaay MK JKEpeIoM 1
IpUMaveM.

PanioizoTonHi piBHeMipu mnepedavyaroTh BEIUMYUHY MOTJIMHAHHS ramma-
BUIIPOMIHIOBAHHS, IO NPOXOJUTH BIJ JKEpesna A0 JAETeKTopa uepe3 Iap
BUMIPIOBAHOTO MPOAYKTY. Jl03a onpomMiHEeHHsI 00epHEHO MpOnopIliiiHa KUTbKOCTI
pIIWHU B pe3epByapi.

JlaHuii METOJT BUKOPUCTOBYEThCS OLabIme 30 poKiB.

Ha puc. 1.7 npeacraBiieHO 3arajibHUIM BUTJISA Pagioi30TOITHOTO piBHEMIpA.
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Pucynok 1.7 3aranbHuit BUTIISL paAioi30TOIHOTO piBHEMIpA

[TepeBaru pasi0130TOMHOTO METO1Y BUMIPIOBaHHS PIBHS:

® HE BUMarae KOHTaKTYy 3 MPOIECOM, TOOTO BiICYTHICTh NMPUETHAHD JIJIS
YCTAaHOBKH TIPpUJIaly Ha pe3epByapi;

e OE3KOHTAKTHICTB),

e pIBHEMIPH HE MiJJal0ThCS BIUIUBY BUCOKUX TEMIIEPATYp, TUCKIB;]

® HEUYTJIMBI JI0 TIEPEMIIITyBaHHS, 3aCMIYCHHS a00 3aMYyJIIOBaHHS |

® 3aCTOCOBYIOTHCSA [JIsi O€3MepepBHOrO BHUMIPIOBaHHS piBHSA  a0o
CUTHANI3AIi pIBHSA PIAMH, CHUIYYHX CEPEAOBHIN, a TaKOX [
BU3HAYCHHS PIBHS KOPJOHY PO3ALTY CEPEIOBHIII.

Henoniku pamioi30TOMHOTO METOY BUMIPIOBAHHS PiBHS:

e 3HAYHI KOJMBAHHS IIUJIHHOCTI;
® BIIKJIaJICHHS MaTepialy Ha CTIHKaxX pe3epByapa,

® BHCOKAa BapTiCTh.
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1.2.6. JlazepHuii piBHeMip

[TpuHmn nii nazepHUX pIBHEMIPIB MOJATae B 3aCTOCYBaHHI JpKepesa
chokycoBaHoro iH(pPayYEepPBOHOTO BUIPOMIHIOBAHHS, SKE€ HAIMPABISETHCS 10
MOBEPXHI BUMIPIOBAHOTO cepenoBuila. [[jsi BUMiproBaHHS B1ICTaH1 BiJ piBHEMIpa
0 TIOBEPXHI BUMIPIOETHCS 3 BHCOKOIO TOYHICTIO 4Yac TMOIIMPEHHS
iH(ppadepBOHOTO BUIIPOMiHIOBaHHS [3].

JlazepHuil piBHEMIp — 116 OE3KOHTAKTHHUI pIBHEMIp, KU HE MA€ PyXOMHUX
YaCTHH 1 BUMAarae TEXHIYHOro oOciayroByBaHHS. BiH mpairoe 6e3 MOMUIIOK B
HEMpo30puXx, J00pe BimoOpaxkarouux pinrHax ado cCUIKUX Marepianax. JlaszepHi
piBHEMIpU 37aTH1 BIANPALbOBYBATH LIBUIKI 3MIHM PIBHS, @ TaKOX MOXIJIMBE
3a0e3IeueHHs] BUMIPY pIBHS Ha BEJMKUX jgianazoHax. Ha puc. 1.8 300paxkeHo

Ja3epHUM piBHEMID.

//__]"

o R e

Pucynox 1.8 JIazepuuii piBHEMIp

3aBasiki By3bKOMY C(POKYCOBAaHOMY JIa3€pHOMY MPOMEHIO TakKi piBHEMIpHU
CTarOTh MPUIATHUMH JIJIsI 3aCTOCYBAHHS 3 OOMEKEHUM BHYTPILIHIM MPOCTOPOM.
[Tpwam MOBHHEH MICTUTH YHCTE 3aXMCHE CKIIO JTA3€PHOTO BUIPOMIHIOBAYA

JUTsl IPAaBWJIBHOT T TOUHOI poOOTH. JIa3epHi piBHEMIPHU HE 3AaTHI NPALFOBATH HPU
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HasIBHOCTI TyMaHy a00 B YMOBaXx 3alMJIEHOCTI.
Bunukae MOXIMBICTH, 110 TMPOMIHb HE BIIOUBAETHCS BiJ TMOBEPXHI
CHOKIMHMX 1 1Opo3opux piguH. Tomy moTpiOHO  NPUTPUMYBATHUCS

NepeneHANKYIIPHOCTI OC1 pIBHEMIpPA 10 MOBEPXHI BUMIPIOBAHOI PIAUHHU.

1.2.7. MarnitocTpukuiiiHuii piBHeMip

[TpuHIMD poOOTH MArHITOCTPUKIIMHUX PIBHEMIPIB MOJISITa€ Y BU3HAUCHH1
MOMEHTY MEPETHUHY IBOX MAarHiTHUX MOJIIB — MAarHiT MOIUIaBKa 1 XBUJIEBOJ.
CTpyMOBHIi IMITYJIEC MaJIOi MOTYKHOCT1 TPOXOJIUTh MO XBUIIEBOY 1 TEHEPYETHCS
€JIEKTPOHIKOIO, MICJISl YOT0 BUHUKAE “CKPYyYYyBaHHS YYTIMBOTO €JIEMEHTA IT1]] 4ac
B3aeMojli 3 mosneM. Jlaml CTBOPIOEThCS YIbTPa3BYKOBAa XBMJISA 1 3a JIOIIOMOTI'OXO

€JICKTPOHIKH pIBHEMIpAa MOYKHA BUMIPSATH Yac MOLIUPEHHS.

MarHiToCcTpUKIIiiHI pIBHEMIPH MalOTh HU3bKY MOXUOKY BUMIpIOBaHHS (£ 1
MM). OJTHUM PiBHEMIPOM MOXHA MPOBOAUTH BUMIPIOBAHHS PIBHS PIIMHU, TAKOK
1 pI1BHS KOPJIOHY PO3/LTY CEPEOBHIIL, a TAKOXK TeMIIEpaTypy MpoIiecy B 0aHiH abo
JCKLTBKOX TouKax [3].

Ha puc. 1.9 300pakeHO TPUHIIMI BUHUKHEHHS MAarHITOCTPHUKIII MpHU
B3a€MO/I1 MardiTHUX I10JI1B.

BumiproBaHHs MOJ0KEHHS TOIUIABIA MArHITOCTPUKI[IMHUM pPIBHEMIpOM
BiIOYBAa€ThCSI 3a TaKUM IIPUHIIMIIOM: TIJIBHUIINCHHS IMOXUOKM BHUMIPIOBaHHS
BUKJIMKA€E 3MiHA MIUTLHOCTI BUMIpIOBaHOTO cepeaoBuiia. [lommapiii mpu pobounx
yMOBax 37aTHI CTUKATHCh 3 PIIWHOIO, TOMY 4Yepe3 II€¢ BOHU BTPAYalOTh
PYXJIMMICTh 1 MOXYTh MiamaBatucs Koposii. Yepe3 Benuki diama3oHH
BUMIPIOBaHHS pIBHEMIPIB OuUIbINE, HDK 3 M, MOXYTh BHHUKATH TIOMHJIKH B
MOHTaX1 a00 BHUBEACHHS 3 Jaay TypOyneHTHOIO moBepxHero. [lommaBok Mmae
MAarHiT, 3/JaTHUN TPUTIATYBATH YC1 METaJeBl YaCTHHH, IO epeOyBaloTh B PiAUHI

1 3MIHIOBATH BJIACTUBOCTI.
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. <+«  [aTumk

ByiroK
3 MarHiTamu

Pucynok 1.9 BUHMKHEHHS MarHiTOCTPUKIIT IPU B3a€MO/I11 MarHiTHUX TOJIIB

1.2.8. MarHiTHi NOKa3HUKHU PiBHA

MarHiTHUM TOKaXYMKOM Ha3WBAaIOTh BEPTHKAJIBLHUM 1HIUKATOP, Y CKIIAII
SKOTO € Kamepa, BCTAHOBJICHA Ha TEXHOJIOTIYHOMY pe3epByapi, a JUIs 1HAWKaIii
PIBHSI BCTAHOBITIOIOTHCSI KOJIOHKH 3 BI3yaJIbHUMH IMOKQKIMKAMH.

MarsiTHi MOIJIABI[l PO3MIMIYIOTh B Kamepi, SKi PyXamTbCsS B JBYX
HalnpsIMKax — 1 Bropy, 1 BHU3 3 TOBEPXHEIO BUMIPIOBAHOT'O CEPEIOBUINA, IMICIs
94Oro NEPEMHUKaI0Th 00 MePEMIIYIOTh MOKaKUYMKH B KOJIOHKaX. Ha mepemMukanHs
MarHiTOCTPUKIIIHHUX JaTYMKiB BINIMBAIOTH IOIUIABII, [0 MAIOTh YYTIHUBICTH 10
MarHiTHOTO TOJIS.

IIpy BUTOTOBJICHHI KaMepH MOKAKYHWKA BUKOPHCTOBYETHCS HEMarHITHUN
Marepiall, CTIMKMA 10 TEXHOJIOT1YHUX CEPEIOBHIN Ta 3JaTHUN MPOTUCTOSTH
BIUTUBY TEMIIEpaTypy 1 THCKY. BCTaHOBIIOIOTH KaMepy Ha €MHOCTI Tak, m00
KUIBKICTh PIIMHM B Kamepi 30iraBcsl 3 KUIBKICTIO PiAWHH B pe3epByapi, aie
MOBEPXHS CEPEAOBHINA MOBUHHA OyTH B KaMepi CIIOKIHHOTO.

Jlo pesepByapa NpHENHYIOTh KaMepy 4epe3 creliaibHi JA00ipHI TpyOu,
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TaKUX MPUETHAHB ICHY€E NEKUIbKA. PIIMHM 1 MEX1 pO3ULYy CEpeAOBHIL OJHAKOBI,
o0 1 B TEXHOJOIIYHIA €MHOCTI, SKIIO NPUETHAHHS MOXYTh 3/1MCHIOBATH
MOB1JIOMJICHHS KaMEpH Ta pe3epByapa.

Ha puc. 1.10 mu 6auumo, 1110 Ha KaMepi 3HaXOAUTHCS MarHITHUI MOTUIaBOK
a00 JeKUIbKa MOIJIaBLIB, SIK1 MPAIIOIOTh 32 TAKUM IMPUHIIUIIOM: epe0yBaloTh Ha
MOBEPXHI pIAMHU 200 Ha PiBHI BEPXHBO1 PiAMHM, 00 Ha MEK1 PO3/1Ty IBOX Pi/IHH,
BpPaxoBYIOUH iX MUTOMY Bary. OCHOBHOIO YaCTHHOI KOHCTPYKIIii MOKaXIHKiB
3a3BUYail € KOPITYC, B IKOMY PO3MIIIIYIOTh KOJIOHKY 3 POJMKAMH Ta MPATIOPIISIMH.
Bix MaruiTHOrO norjiaBka Kpi3b CTIHKM KaMepHu MPOXOATh JIiHIT CUIIOBOTO MO
1 BIUIMBAaIOTh Ha TNpamopiii ad0 pOJUKH, MICIS YOTO BOHU TOBEPTAIOTHCS
3BOPOTHBHOKO CTOPOHOIO, 110 1Mo)apOoBaHa B ICKpaBU KOJIp.

OTmxe, K OIKMCAHO BHIIE 3IMCHIOECTHCS 1HAUKAI[IA MTOJIOKEHHS ITOILIaBIIIB
y Kkamepli. B kamepi 3MIHIOETbCA PIBEHb PIAUHU a00 KOPJOHY PO3MOALTY
CepeZOoBUII, TOOTO BIH 3aTHUM MITHIMATHCS a00 OMYCKATHUCS, TOMY MOILIABEIb
(morIaBKM) Tak caMoO MiAHIMAIOTHCS ab0 OIMYCKArOThCS, a TOJOXKEHHS PIBHS
MOKa3aHO Ha MOKaXYMKY. MarHiTHOCTPUKIIIHHI TaTYWKU 1 MarHiTHi pese O0y/ib-
SIKOTO TUNY (T€PKOHOBI, BCTAHOBJICH]1 Ha KOJIOHIII) 3a3BUYal 3aJIe’KaTh Bij JIIHIM
Mar”iTHOrO CHJIOBOTO TOJIS.

Bzarami, MarHiTHi 1HIUKATOpU pPIiBHS BUKOPHUCTOBYIOTHCS, SIK 3aci0
BI3yaJIbHOI 1HJIMKAIll PIBHA PIAUHU B €MHOCTI, a TaKOX IMPU3HAYAIOTHCS IS
TEXHOJIOTIYHOTO TepcoHany. OCHOBHOIO MEPEBArol0 BBAXKAETHCA Te, IO TEPe.
3BHYAHUM CKJIOM Yy BKa3iBHUKY HEMa€ TEXHOJIOTIYHOI PIIWHH, HIK 3HUKAE
HeOe3neKa BUKUAY BUMIPSHOT PIIMHY B TOBKULIS Y BUIMAJIKY pO30UTTS CcKiia abo
4yepe3 MOpyIICHHS YIIIIbHEHHS. [0 TOTO K, MOXKIIMBO CIIOCTEPIraTH 3a piBHEM 3
BEJIMKOI BIFICTaHI, MOXKJIMBO KOHTPOJIIOBATH IIPO30p1 PIAWHHU, 1 piBeHb A00pe
BiTOOpaXKAETHCS, SKIIO MICTUTHCS PIIUHU, SIKI CIPUYHHSIOTH 3a0pyAHCHHS YH
TpaBJIEHHS OTJISI0OBOTO CKja. BBaxaroTh, 110 MAarHiTHI 1HAUKATOPU 3HAXOSATHCS

B eKCIDTyaTalii gecarmmiTrsamu [3].
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Pucynok 1.10 MaraiTHUM 1HIUKATOP PIBHS

[TonnaBiii 3aBXKIM 3aCTOCOBYIOTHCSl Y MarHiTHUX 1HAUKATOpax piBHS Taki,
K1 CXWJIBHI J10 3a0pyaHeHHs abo 3akimHIOBaHHS. Hampukinazn, y cepemoBwiii
MICTATBCS 3aJ1i3H1 OLTYPKH, TOMY iX MOYKHA 3aXOIUTIOBAaTH Mar”iTaMu, aje Iicis
ILOTO BiZIOYyBA€EThCS 3aCTPSBAaHHS IMOTUIaBKa. [0 TOTO X, TUTIKE CEpeIOBUIIE, IO
MICTUTh PEYOBHHH, MOMIOHI TapadiHy, MOXKE CIPUYMHUTH 3aCTPSIBAHHS 1
3aBUCAHHS TOMJIaBKa (MOIUIABIIIB), SIKIIO TEMIIEpaTypa KaMmepu CTaHE HIDKYE
TEMIIEPaTypH TEXHOJOTIYHOTO mporecy. [lommaBmi MOKHA TOMIKOIUTH y TaKUX
BUIIAIKAX:
- ITiJT YaC OYMIICHHS ITapoM;
- B XO/I1 3aIMyCKy a00 3yMUHKHA TEXHOJOTIYHOTO MPOIIECY;
- iJ] 9ac TIAPABIIYHUX BUTIPOOYBAHb.
[TorraBoK-CyIMyTHUK 3aCTOCOBYIOTh HE YacTO Y MAarHiTHUX 1HIMKATOpaXx.

Bin Mae MOXIHUBICTDh EPEMIIIATHUCS, @ TAKOK MardiTHO MOB'SI3aHUN 3 OCHOBHUM
M
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MOTUIaBKOM. [HIMKATOp MOBEPTAETHCS y MOYATKOBUM CTaH Y TOMY BUIAJKY, KOJIH
BIIOYBA€ThCS MOPYLIEHHS 3B’SI3Ky OCHOBHOIO TIOIUIaBKa 3 TIOIMJIABKOM-
nokax4nkoMm. KoHCTpyKiist 1HAMKaTOpiB "Mpanopid"” TUIlY TOPIBHIHO CTiKa A0
MOAIOHUX SIBHIIL.

[cHylOTh yMOBH, 3a SKUX OCHOBHHUMH NpPAaBWIAMH KOTJIOHATJISIY
nepeadoavyaeThCcsi 000B’ I3KOBUI KOHTPOJIb PIBHS BUMIPIOBAHOTO CEpe/IOBUINA. 3a
TaKUX 0OOCTaBMH MArHiTHI 1HAUKATOPU HE BUKOPUCTOBYIOTb.

Ha xoHCcTpykuito moriaBka OexmocepeHbO BIUIMBAIOTh TaKl YMHHUKHU:
TUCK B pe3epByapi, MUTOMA Bara TEXHOJIOTIYHOI PIAMHU TPHU BCIX MOXIHUBUX
poOounx Temneparypax. HaillOuibll CKIagHUM TMPOIECOM BBAXKAETHCA, KOJIH
BIIOYBA€THhCSI TOEJHAHHS BUCOKOT TEMMApTypH, BHUCOKOIO THUCKY 1 HHU3BKOI
MUTOMOI Baru, TOMY IpH TaKMX 00CTaBUHAX 3aCTOCOBYIOTh MAarHiTHI IHAUKATOPU
npu nieBHii Temneparypi 538°C, 3 Tuckom 1o 275 0ap, a B piuHax 3 TUTOMOIO

Baroro Hwkue 0,4.

1.3. Ximiunmii ckiaaj i ¢pizuuHi BI1aCTUBOCTI JIerkuX BYIJ1eBOIHIB

[Hupoxkoro Pppaxitiero nerkux ByriaeBoaHiB (ILIDJTY) HazuBaeThest MPOAYKT
nepepoOKu MOMYTHOTO HA(TOBOTO Ta3y Ta ra30BOTO KOHJCHCATY.

Jlo HIDJTY BITHOCUTBCS CyMII 3pIKEHNUX BYTJICEBOIHEBUX ra3iB Ta OUIBIII
Baxki ByriieBoiH1 (Co-Ce 1 T.1.).

[Iupoxka ¢pakxiiisg — Jerko3akuIiarya i JJerko3aiMucTa BUOyxoHede3neyHa
piguHa, o Mae 4 Ki1ac TOKCUIHOCTI.

[leBHa Ta3oBa CyMilll PO3AUISETHCA 3a TEMIIEPATypOIO CKpAaIJIeHHS Ha
CHEIiaIbHIX yCTaHOBKaX HU3bKOTEMIIEpaTypHOi KoHieH alil. [Ipu mboMy MeTan
pu aTMocPepHOMY THCKY Ma€ TEpexXifl y PIAKUANA CTaH MPHU TaKid TeMmrepaTypi
npuom3Ho -161,6 °C, eran — -88,6 °C, nponan — - 42 ° C, 6yran —-0,5 ° C.

[Ticns  oXoJoMKEHHS Ta30BOi CyMilmli Ha  HU3BKOTEMIEpaTypHIN
KOHJICHCAIli TOYMHAE KOHJEHCYBATUCS PIAMHA, 10 CKJIaay SKOi BXOJIATH MPOIIaH,
OyTaH Ta 1€ BaK4l €JIEMEHTH, a METaH 1 €TaH HABIAKH MOXKE 3QJIMINATUCS B

razonoaioHomy crani [4].
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Mupoka dpakiis nerkux ByraeBoAHiB (LLIDJIY) mae Ha3By piauHu yepes
T€, 10 € CYMILIIIIO PEYOBHUH 3 JACSIKUM YKCIOM aTOMIB ByTJieLo 2 abo Ouiblie —
dpaxuig Co+.

Opaknito Cp+ HaOUTBII 3a BCE BBAXKAIOTH JETKUMHU BYTJIEBOAHSIMHU 3
YHCJIOM aTOMOM BYTJIEIFO 10 .

[lonyTHuMi1 HeTSIHUI ra3 Mae BeNIUKY KUIbKICTh (pakiiil Co+ 1 BBAKAETHCS
OCHOBHOIO CUPOBUHOIO JIJIsl OTPUMAaHHS IUPOKUX (paKiliid JIErKuX BYIJIEBOJIHIB,
ane o0csATy BUAOOYTKY € HUKYMMHU 3aJI€XKHO BiJl 00CSTIB MPUPOTHOTO Trasy.

Hanpuknaza, BMICT eTaHy B IPUPOJIHOMY ra3i CTAHOBUTH MPHOIU3HO 4 - 8%,
npomany - 1o 3%, Oyrany - g0 2,5%. Ale BBaXarTh, 110 1€ BUAUISETHCS 3
MPUPOTHOTO Ta3y BHACIHIIOK MEBHUX TEXHIYHUX BUMOT JI0 3MICTY ITX €JIEMEHTIB
TUTS IPUAHSATTS Ha TPAHCIIOPTYBAHHSI MO CTIEIialIbHIN ra30TPaHCIOPTHIN CUCTEMI.

BHaciinok cemapaiiii momyTHOTO HaTOBOTO Ta3y 3’SBISETHCS Ha BUXOJI
HE TUIBKHU Pi/IKa IUpoKa PpakKilist JErkuX BYTJICBOIHIB, @ TAKOXK MICTUTBCS CyXUM
BIIOCH3WHEHUN a3 Ta ra30BUil OCH3MH.

Cyxuii BiIOCH3UHEHHUI Ta3 3aCTOCOBYETHCS 3a3BHUYai IMiJl yac reHeparii
€JIEKTpOEHEeprii, a Ta30BUil O€H3UH BUKOPUCTOBYIOTh TOIIMPEHO IS
BUPOOHUIITBA MOTOPHOTO MAJIHBA.

Cymim, mo BuaingeTrses 3 HIDIIY 3 MICTKICTIO KOMITIOHEHTIB IPOIIAaHY-
OyTaHy MOXYTb BHUKOPHUCTOBYBaTH, $IK Ta30MOTOpPHE TMajuMBO, IO €
aNbTEPHATUBOIO 3BUYAITHOMY OCH3MHY Ta AU3EIHHOMY NAJIHBY .

[upoky Qpakiiito Jerkux BYTJIEBOIHIB 1€ BUKOPUCTOBYIOTH B SIKOCTI
CUPOBUHM Ha HA()TOXIMIYHUX MIAMPUEMCTBAX JJISi OTPUMAHHS 1HIUBITyaTbHUX
BYTJICBOJHIB ITiJl Yac MEPBUHHOI NMEPEPOOKH Ta IMHUPOKOTO Py aHOT MPOMTYKIIiT
MIPY TIOJANBIIINA TepepoOIll IHAUBIIyaTbHIUX BYTJICBOIHIB.

[upoxoro (pakiriero TErKuX BYTIEeBOAHIB HA3UBAIOTh OCHOBHY CHPOBUHY
Ha HAa(TOXIMIYHUX MIAMPUEMCTBAX, A€ BUPOOJSIIOTH IUIMKA CIIEKTP MPOIYKTIB,
TaKUX SK — KaydyK, IUIacCTMAcC, €TaHOJ, PO3YMHHUKH, KOMIIOHCHTH Y
BHCOKOOKTaHOBHUX OcH3MHaxX [4].

Mera 3actocyBanHs ckiaay raszis LLIDIIY:
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- KOHTPOJIb JUIsl BAMIPIOBAJIBHOI TOUYHOCTI;

- KOHTPOJIb METPOJIOTTYHUX XapAKTEPUCTHUK Ta ii BIAMOBIAHICTD;

- MeXaH13allisl TBApUHHUIBKUX ()epM BUMIPIOBAIbHUX IIPUIIAJIIB;

- BUNPOOYBAHHS HOBUX MPUIIA/IIB.

Takox BUKOPUCTOBYIOTh B TAaKUX cepax ASUIBHOCTI, € MPUCYTHIN aHai3
1 IPOBEJICHHS JAEP’KABHOTO KOHTPOJIIO MPOJYKTY, IHIIUX OOJIIKOBUX Olepamii
3arajom.

Ax omwucano Bumie, DY nyxe nomwmpena Ha chorogni. [lim dac
ra3o¢pakiitoBaHHsI BOHA J03BOJII€ OTPUMATH TaKi Ira30B1 CyMIllli:

- 300yTaH;

- 300yTHUJIEH;

- IICHTAaH;

- CyMilI nponaH-0yTaHy;

3acTocyBaHHS MPOLIECY MIPOTi3y T03BOJISIE OTPUMYBATHU 3 CyMillli oyieiHu,
10 BUKOPUCTOBYIOTHCS B MOAAIIBIIIN niepepoo1ri. Pe3ynbrat oTpuMaHHs — roTOBI
TUTACTUKH 1 TIOJIIMEPH, 1110 € 1 HUHI.

VY ¢i3umi HadTa — po3unH ra3omnoi0HUX 1 TBEPAUX BYIJIEBOAHIB Y PUIHHI.
Hadra, sixa BumoOyBa€eThcs B IpUPO/Ii 3 HaAp 3eMili Mae 6e3J114 ra30BUX YaCTHHOK
(Metan).

Jlns aHamizy HaTH BUTpAYaeThCs BEIMYE3HA KUIBKICTH 4yacy. Tomy s
IPOBEACHHS TEXHOJOTIYHMX PpO3paxyHKIB (BU3HAUEHHS SKOCTI IPOIYKTIB,
CHUPOBHUHHM) 3aCTOCOBYIOTh TEXHOJIOTIUHUN aHAJI3, SKUW MOKa3ye JaHl XIMIYHHUX
Ta (PI3BUYHUX BIACTHBOCTEH HA(TOMPOAYKTIB. 3a TIOMOMOTOI0 TAKUX BAXIUBUX
aCIEKTIB METOJI CTIPSMOBAHUIA HA MOXKIIMBICTh OXapaKTEPU3yBaTH OCOOJIUBOCTI
Ha(QTONPOYKTIB MPHU PI3HUX YMOBAX €KCIUTyaTallii, HaJaTH PeKOMEHIAMIil0/10
parioHaTbHOTO BUKOPUCTAHHS [5].

Ha croroani BUALISIOTH Ta BUKOPUCTOBYIOTH METOJIH:

- (GBUKO-XIMIYHI (CHIEKTPOCKOMIis,, TOTEHI[IOMETPUYHI THUTPYBaHHS,
pedpakTomMeTpis);

- XIMIYHI,
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- crenianbHl (KOpo3iiiHa aKTHBHICTh, TEMIIEpAaTypa CHaiaxy, OKTaHOBI Ta
[IETAaHOB1 YKCJIa MOTOPHUX MaJIUB);

- ¢13uuH1 (TemIoTa 3rOpaHHs, KUIIHHS, B’SI3KICTh, 3aMep3aHHs, NEsAKl
YMOBHI1 OKa3HUKH ).

3 QBBUKM MM 3HAEMO, IO UIUIBHICT HAa(TH 3aleXUTh Bl 0OaraTbox
(akTOpiB TaKUX, SIK:

- XIMI4YHa PUPOJA,

- ppakuiiftHuil CKIaT;

- KUTBKICTh CMOJIMCTUX PEUOBHUH,

- TIMOWHA 3aISTaHHS;

- KUIBKICTh PO3YMHEHHX Ta3iB Ta iH.

BunsiTkaMu MOKHA BBa)KaTU BTOPUHHI SIBUIIIA, SIK MIrpallis JIErkoi HAaQTH y
OLTBIIT BUCOKI MEXKI 3a/IsITaHHS.

3aCTOCOBYIOTh Taki METOAM JUJIS BH3HAUCHHsS IIUIBHOCTI HapTH 1
Ha(TONPOTYKTIB:

- METO/1 3BaYKEHOT Kparuii;

- TIIPOCTaTUYHI Bary;

- HepTeICHCIOMETPH.

[HIiBbHICT, TAaKOXK 3aCTOCOBYIOTH IPH 3HAXOJKEHH1 BYTJEBOJHOTO abo
CTPYKTYPHO-TPYIIOBOTO CKIaay HapToBHX dpakiiiii [5].

Jlerka HadTa Mae MEHIIY B'I3KICTh MEHIIE B 3aJ€KHOCTI BiJ BaKKHX.
3MeHIIeHHS BiIOYBAETHCS 32 PaXyHOK ITIIBUIIEHHS TEMIIEpaTypHu depe3 Te, II0
BIJICTAaHh MK MOJICKYJIaMHU 3pocTae. BHACHIIOK IIbOTO y TPaHCIOPTYBaHHI IO
TpyOOmpoOBOAaX Ta BUAOOYTKY BaKKi HAPTH HEOOX1mHO mimirpiBatu. Hampukmnan,
B'I3KICTh BaXXKHX HA()T MOKe HAOIMXKATHUCS J0 B'I3KOCTI JITKMX IIPH YMOBI, 1110
oyne 80-100 °C.

Ha cporogHi HaWOUIBII TIOMMPEHHM € KiHEMaTWYHa B'SI3KICTh, SKa
BUKOPUCTOBYETHCS TIi/T YaC XapaKTEPUCTUKH B'SI3KOCTI HAPT 1 HADTOMPOAYKTIB.
BoHna nopiBHIOBaTHME BiTHOIICHHIO JUHAMIYHOI B'SI3KOCTI JIO IIUTBHOCTI PiAMHA

MIpU NIEBHIN TeMIiepaTypi.
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Cxknaani cymimn (Hadta, HaQTONPOIYKTH) HE MAIOTh OJIHIET AESKOI TOUKU
3aCTUTAHHA Y TOYKHU TUIaBJICHHS. B 1bOMY BHMAIKy MOXIJIHBA JIHIIE HASIBHICTH
TEMIIEPaTypHOro IHTEpBajy SK 3acTUraHHsA 1 oAHOYacHO IuiaBieHHs. L{o6
Ha(QTONPOAYKTH BUKOHYBaJM NPOLEC 3aCTUTaHHSA 1 IUIABJICHHS, 3a3BUYaid
MPOIMOHYIOTh JIEKUIbKa MPOMDKHUX CTaAlil — 3arycTiHHSA, po3M'akiieHHs. [[is
3acTUraHHs piakoi HaQTH HeoOxigHa Temrnepatypa — -20 °C. byBaioTh BUNaIKH,
KOJIM B1I0OYBAa€THCS 3aCTUTAHHA MPU HEBEJIMKOMY OXOJIOIXKEHH1 IPU TEMIEepaTypi
— + 11 °C. IcHye 3aKOHOMIPHICTh: UMM OuUIblIe HaTa MICTUTH TBEPAUX
napadiHiB, TAM BOHA IIBHU/IIE 3aCTUTHE MTPU BUCOKIN TeMIepaTypi.

benzun 3acturne mpu temmneparypi 10 -80 °C, a MOXKIIMBO 1 HUKYE TaK K
Mae HalMeHlry temrepatypy. Ilicis Hporo mo yepsi BU3HA4YalOTh ras, JIETKI Ta
BaXKKi OJIii.

[cHye Taki arperaTHi CTaHi IPUPOJAHUX PEUOBHH:

- TBEPIUH;

- PIIKHIA,

- Ta30II010HUH;

- IJ1a3Mma.

VY arperaTHux cTaHax € CBO1 BJIACTUBOCTI, 110 XapaKTEPU3YIOThCS JIESIKOIO
BHYTPIIIHBOIO CTPYKTYpOro pedoBuHH. [lin yac mepexomy 3 TBEpAOTrO CTaHy B
piaKHi BimOyBa€eThCs TIABICHHS, a 3 PIIKOTO B ra30Mo/1iI0HUIA - BUITAPOBYBAHHS.
TBepae TiI0O MICTUTh MOJIEKYJIM PEUYOBHUHHM, 1[0 3MIHIOIOTH CBOE TOJIOKEHHS 32
paxyHOK KOJIMBaHb B KpUCTaNiuHii penritii. [Ipyn HagaHH1 KpucTamy MoBiOMUTH
eHeprii, KoJuBaHHSA OYyIyTh TMOCWJIIOBATHCS, TOMY KpHCTalliyHa pelIiTKa
pyliHyeTbes. Temmeparypa 3aleXHUTh Bil THUCKY, 1 JIMIIE HPU JEIKHX yMOBax
Moke OyTu (a3oBUi mepexiy 3 TBEPAOro CTaHy B pinkuil. BaxkaroTs, mo
TeMIIepaTypa IUIaBJICHHS MiIBUIIYETHCS MPH 3pOCTaHHI TUCKY [5].

3a3Buyail Boja po3UMHSIETHCS B OCH3UH1 OLTBINE, HIK PO3UYNHHICTh OCH3UHY
y BOJII.

Po3unHHICT BOAM MOXE PI3KO 3HIKYBATHCS JIUIIE TOJi, KOJH

30UIBIIYETHCA IIUIBHICTh HAaQTOMPOAYKTIB. A SKIIO OJAMH 1 TOM caMuii
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HaQTONPOAYKT, TO MiJl Yac MNIABUIICHHS TEMIEPAaTypH MOXJIMBO 3POCTAHHA
PO3UMHEHHS BOJIH.

Po3uuHHICTE BOAM 1 HAQTONPOAYKTIB Biirpae Ba)KJIMBY POJb Ta 3aliMae
0co0JIMBE MPaKTUYHE 3HAYCHHS, HANPHUKIIAL, MOXE BiIOyBaTHCS BUAUICHHS 3
MOTOPHOT'O MajuBa MIKPOKpAIUIi, [0 PO3YUHEHI B HBOMY Yy BUIJIA1 BOJAU a0o
KpHUCTaIIB JbONY, 1 1Ie HaJa€ BEJIUKI HEMOJAJKU Ta CKIIAJHICTh, HEOE3MEeUHICTh
poOOTH IBUTYHIB.

BenwnuesHa KUTBKICTh 3'€IHAaHBb YTBOPIOETHCS TPU 3B’SI3KYy BYIJICIIO Ta
BOJHIO, SIKI € a0COJIFOTHO Pi3HI 32 CBOIM XIMIYHUM CKJIaJI0OM, OCOOJUBOCTSMH 1
BJIACTUBOCTSIMH.

HadToB1 ByriieBoiHI B MPOMUCIOBOCTI JIJIsl 3pYYHOCT1 MOAUISIOTH HA TaKi
nigrpynu [6]:

1) Ankanu (MeTaHOBa TpyIra) — HACHYCHI BYTJICBOJHI TaK K yCi HasBHI
BAJICHTHI 3B’S3KH € 3aJIiTHUMH. BOHM HE MOXYTh BCTYIIATH 3 IHIIUMH
CIIOJIyKaMU B XIMIYHI peakilii, ToMy iX II¢ Ha3UBalOTh 1HEPTHUMHU.
AJNKaHH MalTh CTPYKTYpY — JIiHIMHY a00 po3rajy)keHy, Tak camo
HOpMaJIbH1 aJIKaHU YH 130QJIKaHHU.

2) Hukinanu (HedTeHoBa rpyma) — I’siTH a00 IIECTUTPaHHE KiJIbIE, 0
CKJIaZy SIKOTO BXOJSTH aTOMHM ByTJelo. [lukimaHu xapakTepusyroThCs
3aMKHYTOIO B JIQHIJIOT IUKIIYHOIO CTPYKTyporo. Taka rpyma moxke
IPEACTABIATH 1€ HACHYEHI 3B 3K Ta XIMIUHI peakilii 3 eJIeMeHTaMH
HE B1I0YBarOThCSI.

3) ApeHu (apomaThdHa Tpyma) — I IICCTHTPAaHHI IHKJIA, OCHOBHOIO
CKJIQZIOBOI0 SIKOTO € apoMaTh4yHe O€H30JIbHE spo. MiK aromamu
BiIOYBAIOTHCS MOJBIMHI 3B’ A3KU. Taka rpyna OyBa€ MOHOIMKIIYHOIO,
OIMKJIIYHOIO YH ITOJIIIHUKIIIYHOIO.

Hadra mae ¢i3nyni Ta XiMI4HI BIaCTHBOCTI, 32 SKUMHU BUAUISIOTh OCHOBHI

BHJIH 11 CKJIay: €JICMEHTHUH, (PpaKIiiHUN Ta XIMIYHUH.
[Tpu enemenTHOMY CKIaAi HadTH, BIACTUBOCTI MOBHICTIO 3aJI€KATh Bij

poaoBuIa 1 KOJTUBAIOTHCS Y BCIIMKHUX MCXKaX.
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TakuM 4MHOM, M1 Yac XIMIYHOTO aHaJi3y BHUSIBJIECHO, IO Y CKJIaAl HAQTH
MICTUTBCA BYTJIELb 1 BOJAEHb.AJI€ HE 3Ba)KarO4l Ha L1 €JIEeMEHTH, BOHA Mae IIIe
CIpKYy, KACEHb Ta a30T. 3arajbHa KuibKicTh — 0,5-8 %. byBae Tak, mo y Hadrti
3HaXOJATh TakKi €IeMEeHTH (METaJIM): BaHaJld, HaTpii, MOJiOJAeH, Mih, 3aii30,
KOOaJbT, Kajii, alfoMiHIHi, CTPOHIIINA, O0p, o1 Ta 1H. 3arajabHa KUTbKICTh METaliB
Moxe niepeBuiryBatu 0,02-0,03 % Bix macu HadTH.

Buiie nepeniyeHi e1eMeHTH YTBOPIOIOTH P13HI KJIACH XIMIYHUX CIIONYK, K1
BITHOCATBHCS 710 CKIIAAy Ha(TH.

ByriieBojiH1 € TOJJOBHUM KJIaCOM XIMIYHHUX CIIOJIYK Ha()TH, ajie pa3oM 3 TUM
NPUCYTHI II€ 1HII1 XIMI4H1 CIIOTYKH.

VY nadTi 3aranoMm cipka MicTuTbes 3aBxAu. CipyacTi crnojayku OyBarOTh
nocuth pizHOMaHiTHI. Hadrta, mo MICTUTH BUIBHY CIpKY, fKa MpPH JOBrOMY
30epiraHHi MepeTBOPIOEThCS B amMopdHYy Macy NpH BHIIaJIaHHI 3 pe3epByapa.
byBae Tak, mo cipka MoXe 3HaxXoauUTHCS B HadTax 1 HATOMPOAYKTaX Yy
3B'sI3aHOMY CTaHi [5].

Hadty, sxy BUm0oOyBaroTh Ha MPOMHCIIAX Ma€ y CKJIaji PO3YHMHEHI Tasu,
MEXaHI4H1 JOMIIKHK y BUIIIsAL micKy 1 riuHu (1o 0,15%), Bogy (mo 50%), comi
(Bix 0,0001 go 10 r/ am 3). Jlnis Toro, 1106 3011buTH HAPTOBIAIAYY HAPTOBOTO
IIacTy, 3amo0irTH MOSIBU KOpO3ii 00najHaHHA, BiAKIagaHHs mapadidiB 1 conei
3aCTOCOBYIOThH MEBHI METO/IU. ByBalOTh BUMAAKH, KOJIU A0 HA(QTU MOTPAIUISIIOTH
HeOakaHl €JIeMEHTH, IO TMOPYIIYIOTh BHUMIpPIOBAHE CepeAoBHUIE. ToMy
MPOBOJISITH HEOOXITHY Ta BIAMOBIAHY MiATOTOBKY (cTabumi3alis, 3HEBOJTHEHHS Ta
iH.) Ui 3a0e3nedyeHHs TOTPIOHOI AKOCTI HadTH, JUIsI  MOJATBIIOTO
TPAHCTIOPTYBAHHS 1 IEPEPOOKH B TPOMHCIOBOCTI.

Hadrta 1 HadTOMpOAYKTH Cy4acHHMMH 3acO00aMU TMEPErOHKH HEMOXKIIUBO
IMOAUIUTH Ha CIIEIaJIbHUN 3B 30K 3 a00oHeHTOM. Takuii coci0 MMiArOTOBIIIOIOTH
IiJ] 9ac MePEeroHKN Ha OKPeMi MEeBHI YaCTHHH, KOKHY 3 SIKUX BITHOCSITH IO MEHIII
CKIaAHUX cyMimied. TakuMu YaCTHHAMH Ha3WBAIOTh (PPAKIlii (TUCTUIISITH), 110 €
IPYINOI0 BYTJEBOJHIB, B SIKii BiIOyBa€ThbCsl MPOILIEC BUKUNAHHA B JEIKOMY

Jiarma3oHi TEMIEpaTyp.
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Opakniii 3 HapTH Ta HAPTONMPOAYKTIB HE3AJEKHO B IHIIUX
IHAMBIAYAJHUX CIOJIYK, HE MOXYTb MaTH MOCTIHHY TeMIepaTypy KHWITiIHHS.
[Ipouec kumiHHSA BiOOYBa€ThCs B JAESIKUX AlanazoHax temmeparypu. Otrxe, 1
MPUCYTHICTh TEMIIEPATYpH MOYATKY 1 KIHLA KUIiHHA. Taki Temneparypu, BKa3aHi
y TIONIEPEeTHROMY, 3aJIeKATh BiJl XiMiuHOTO ckiany dpakuii HagTonpoaykTis [5].

Pi3Hi ¢pakuii, mo MOXYTh BHUKUIIATH MPU NEBHUX TEMIEpPaTypHUX
pexumax € (GppakuiftHUM CKIaJa0M HaTH 1 HAQTOMPOTYKTIB.

[Ilo6 Bu3HauuTH (pakuiiiHuil ckian HaAdTH Ta iX OKpPEMHUX YAaCTUH Ha
npakTuill y 6ararbox jgabopaTopisix 3arajioM MOIIUPIOIOTHCS Bce Olble Taki
METOJIH TIEPETOHKH SIK:

- HU3bKOTEMIepaTypHa peKTU(dikaiis, [0 3AIHCHIOETHCS TUIBKH IS
3pIDKEHUX Ta3iB 1 (Ppakiliii ByrJieBOIHIB, TEMIIEpaTypa KUIIHHS CKIaJa€e HUXKYE
20 °C;

- CepeAHBbOTEMIIEpATypHAa TMEpPEroHKa, sKa 3aCTOCOBYETbCS IS
Ha(TONPOAYKTIB Mpu TemnepaTypi kuninasa 10 350 °C;

- BaKyyMHa MeperoHkKa, 10 31HCHIOEThCS ISl PIAMH Y MPOoleci KUMHHS
npu Temmepatypi Butie 350 °C;

- MOJIEKYJIIpHA JTUCTUIISALLIS, 110 3aCTOCOBYETHCS TUISI
BUCOKOMOJIEKYJISIPHUX PEYOBUH;

- IOLIMPEHUN METO]] OJTHOPA30BOT0 BUIIAPOBYBAHHS;

- BAQXJIMBOIO CKJIQJ0BOI0 YAaCTHMHOIO MOTOPHOTO MajuBa 1 Macel €
Ha(TCHORBI BYIJIEBOAHI, aJ[’K€ aBTOMOOLILHUX OCH3MHAM BOHU MOXYTh HaJIaBaTH
BHCOKI Ta HaJ(iHI €KCILTyaTalliifHi BJACTUBOCTI.

Benukoro momupenHs HaOynu HadTEHOBI BYTJIEBOAHI JETKUX (ppakiiit
HaQT, TaK SIK iX 3aCTOCOBYIOTH SIK CHPOBHHY IIiJl 4aC OTPUMAaHHS apOMaTHUYHHUX
ByrneBoAHIB 1 Oenszomy. Taki ¢pakiii HaBemeHiI BWINE I Yac TMPOIECY
KaTaJIITHIHOTO PUGPOPMIHTY NIEPETBOPIOIOTHCS B apoMaTHuHi [5].

{06 BUMIpSATH KITBKICTh BUTPATH CHPOi OOBOJHEHOI HAPTH, HEOOXITHO
3acTOCyBaTH TYpOiHHI TIYMIBHUKY TICIS cemapallii ra3y, KOJu BOHA HaIXOUTh 3

CBEPJIJIOBHH T10 TpyOompoBoAax. SKIIO Ha TPYNOBUX AUIBHUISAX 30MpaHHS, TO
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JIMIIE MICTs CKUJIaHHA BOJU. 3a0e3MeueHHs BUMIPIOBAHHS MPOJAYKLIi B YKpaiHi
HOPMYETHCSI YUHHUMH HOPMATHBHO-TEXHIYHUMU JTOKYMEHTAMH.

[Tpu Takux ymMoBax Ha3WBAIOTh MOTIK CHPOI HA()TH HETOMOTCHHUM, TaK K
MIPOKAYYETHCS Yepe3 MeBH1 JUMIBHUKH. J[0 TOro %, HadTa MICTUTh 3aJIUIIKOBUN
PO3YMHEHUM Ta3.

Ha cproronni HallOUIbII IIMPOKO BUKOPUCTOBYIOTH CXEMU BY3JI1B OOJIIKY 3
TypOIHHUMU JIYMIBHUKAMU JUIsI CUPOi, a TakoXk e ToBapHOi Hadtu. Cuia He
3a0yBaTd MpO IMMapaMeTpH IOTOKY HadTH B TPYyOOINPOBOMI — 3aJMIIKOBHMA
ra30BMICT, 3aJUIIKOBUM BOJIOBMICT, T'YyCTHHA, THCK, B’SI3KICTh pPi3HMX (a3 1
temreparypa. Lle moTpibHO st TOro, mo0 BUKOPUCTATH CXEMU BY3JIIB OOJIIKY,
SIKi 3aCTOCOBYIOTBCS 3 METOKO 3a0€3MCUCHHS 3aJIaHOI TOYHOCTI IMPHU IEBHUX
KOMEPIITHUX Ta TEXHOJIOTTYHUX BUMIpIOBaHHSIX. Po3pobneHo Garato mMeToauk
BUMIpIOBaHb, [0 MalOTh OPOPMJICHHS Trajy3eBUX CTAHAAPTIB 31 BCTAHOBJICHUMH
anropuTMamMu Ta O0OpOoOKaMHU pe3yNbTaTiB, a TaKOX IPOBEJACHUHN aHai3
TEXHOJIOT1YHUX PETJIaMEHTIB Ha MepeKkadyBaHHs HaQTH Yepe3 BY3JIU OOITIKY.

3aBsKM MEPIOUYHIN NMePEeBIPKH JIYMIBHUKIB Ta 10JaTKOBHUX MPUIaiB Ha
CHeIiabHUX CTeHJax a00 TpyOOIOPIIHEBUX YCTAHOBKaX MOKIIMBO FrapaHTyBaTH
TOYHICTh BUMIPIB Ha By3Jlax 00iKy. TpyOomopiiiHeBa ycTaHOBKA 1 BY3eJ SKOCTI,
0 3AIMCHIOE 3aMipW BOJW, TYCTHHHM, COJEH 1 MEXaHIYHUX JOMIIIOK
BUKOPHUCTOBYIOTHCS y KOMILIEKTYBAaHHI KOMEPLIMHUX BY3JIB OOJIIKY TOBapHOi
HaTH.

3aBKAM  B’SA3KICTh PIMMHM  3aJICKUTh B BOJOBMICTY, 00’ €MHOIO
koedimienTa HadTH B pabOYNX YMOBaX, a TAKOXK BiJI B’ A3KOCTI Jiera3oBaHoi HahTH
Ta BOJM. A Taki B SI3KOCTI, CJIiJl BpaXOBYBATH, IO 3ajIekKaTh BiJ T'YCTUHU Ha)TH
Py Ta TYCTUHU BOJIU Pj, 0AraThoX iHIIKUX mapameTpis [7].

HeoOxigHo TOCTIMHO KOHTPOJIIOBATH IMapaMeTpH MOTOKY, CKJIaJl CHPOI
HadTU Ta BOAM, B I[LOMY 1 TMOJIATAE CKIAJHICTh BUMIPIOBAHHS BUTPATH CHUPOI
Ha(TH.

UYepes 3MiHY CKIaay Ta JMESIKUX MapameTpiB MPOAYKTY Ta BOJOBMICTY B

taknx wmexax — 10-40 %, BUHHMKAae omnepaTHBHAa TEXHOJIOTIYHA MOXHOKa
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BUMIPIOBaHHS KUIBKOCT1 HAQTH 1 BOJH, IO cKiaaae mpubiauszHo 2,5-5 %.

OT1xe, poOMMO BUCHOBOK, L0 BY3JIM OOJIKY CHpOi HAPTH 3 MmapaMeTpamu
nepeKkadyyBaHHS HE MOXXYTh BHUKOPHUCTOBYBATHCS IJIsi TOCHPO3PaxyHKIiB 0e3
KOHTPOJBHUX 3ac00IB uepe3 Te, 110 3MIHIOIThCA. TOMy MOXYTb OyTH TUIBKH
OTIepaTUBHUMH.

3aBAsIKM TOYHUM 3aco0aM, HaPUKIaa, CHCTEMaM BUMIpPY piBHS 1 00’ eMy B
OydepHoMy peszepByapi mepea By3iaoM OOJIIKY MOKIIMBO IMIiABUIIUTH TOYHICTH
BUMIPIOBaHHS BUTPATH JIYWJIBHUKA Ta KUIBKOCTI TypOIHHUMHU JIYMJIBHUKAMH B
poOoYKX yMOBax.

[cHyloTh BapiaHTH JUIsl TOKpALIEHHS BY3JIB OOJIKY 3 TYypOIHHUMH
JTYUIBHUKAMU, OJTHUM 3 SIKUX JJIsI pO3AUIBHOTO BU3HAYEHHS KIIBKOCTI HAPTH 1
BOJM 3aCTOCOBYIOTH BBEJICHHS B JaHy CHCTEMY BOJIOTOMipa, IO MICTHTh
NepepaxyHKOBUH MPUCTPii. A IHIIUH BapiaHT IOJISITa€ Yy BBEJICHHI YCTAaHOBKH
3BaXKyBaHHsS (MICTKICTh Ha TEH30Barax), y CKJIaal $KOi € creliajibHa
TpyOOmnpoBigHa OOB'SI3Ka, IO Ja€ MOXJIMBICTH IPOBECTH BUMIPIOBaHHS 32
JIOTIOMOT OO BY3J1a 00JIIKY, 1 3arajoM 3a JOMOMOT0I0 TaKOi YCTAHOBKH.

OTpuMaHi KOHTPOJIbHI BUMIPIOBAHHS, IO TMPOBOISTHCS HA YCTaHOBII
3BaXKyBaHHSI IOTOMOXKYTh BU3HAYaTH HEOOX11H1 KOe(IIlIEHTH. IX BBOISTE oJipazy
B pe3ylbTaTH BHUMIPIOBaHb 3a JOIMOMOIOIO0 BYy3Jia OOJIIKY 11 BHIIPABJICHHS
ITIOXHOOK, 1110 BUHUKAIOTh.

JI1s iABHINEHHS TOYHOCT1 BUMIPIOBaHb Ta 00JIIKY CUpOi HATH MOXKIIUBO
i 9ac 3aMiHU By3Jia OOJIIKY CHCTEMOIO OOJIKY, Y CKJIa/l SIKOi 3HAXOISAThCA —
YCTaHOBKA 3BaKyBaHHs 3 MicTKicTio 200 M° i TpybonpoBiaHa 00B’g3Ka.

[Ipn momepeMiHHOMY HAllOBHEHHI Ta BiJKaudyBaHHI 3 KOXXHOI €MHOCTI
YCTAaHOBKH 3Ba)KyBaHHS 3’ SIBIISIETHCS MOMJIMBICTh BUMIPSITH Macy IPOIYKTY TPH
IIbOMY HE BPaXOBYIOUH TEMIIEPATYPY, PO3ZUYNHEHUH Ta3 1 TUCK. Y KOMIUIEKTI TaKOi
YCTaHOBKM € Habip amapaTypu KepyBaHHS, KOHTPOIb CKiIamy (IpoOOBiAOIpHUK)
Ta piBHEMIp, M0 3aCTOCOBYETHCS NI KOHTPOIIOBaHHS 00’ eMy pinuau. Cucremy
00JIiKy BBa)XKAalOTh TOJIBIHOIO, TaK SK HANOBHEHHS MOPIIEI0 — MPUWMAaHHSI, a

3JIMBaHHS MOPIli NPOAYKTY — 37aBaHHSI.
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Butparta 1 KUIbKICTh cUpOi HA()TH BUMIPIOIOTH B OAMHUIISIX MacH, a CKJIaJ
JIMIIE 33 pe3yJIbTaTaMH aHai3y nmpoo piaunu [7].

Cucrema BU3Ha4aTHME MapamMeTpd MOTOKY MPOAYKTY — BUTpaTa MacH
MPOJYKTY, Maca MOpLii MPOJYKTY YCTAHOBKM 3Ba)KyBaHHs (IpU HAJMBaHHI —
npuiiMaHH1), Maca MOPIii NPOAYKTY YCTAHOBKM 3BaKyBaHHS (MpU 3JMBAaHHI —
3/1aBaHH1), Maca 3JIUTUX MOPIINA MPOAYKIIii Ta MPOBIJI MOPIIIH.

[Ipu HasgBHOCTI piBHEMIpa MOKJIMBO BU3HAYUTH CEPEIHIO TYCTUHY MOPIi
BKE€ HaOpaHOTO MPOAYKTY, NMPHU IIbOMY KOHTPOJIOIOYN BOJOBMICT CHUpPOi HAPTH,
SIKIIIO BiJloMa TYCTHHA Ha)TH Ta BOJIH.

Byzon 06miky cupoi HadTH 3 TypOIHHUM JIYWILHUKOM, MPOOOBIIO0IpHUM
NPUCTPOEM MICTUTh CKIQJAHY CHCTEMY BHUMIpiB, KOHTpomo. HemoxiuBo
3aCTOCYBAaTH KOMEPIIiHY MOXHOKY 001Ky, 1o ckianae 0,5 % [7].

Cnig npoBoauTH Oe€3MepepBHUM KOHTPOJIbL OOBOJHEHOCTI 3 HASBHICTIO
MIOTOYHOTO BOJIOTOMipa, TIPH IbOMY O0OpOOIISITH pe3yIbTaTh B MEPEPaXyHKOBOMY
PUCTPOT, 1100 MIABUIIUTH TOUYHICTh BUMIPY HABTH BY3J70M OOJIIKY 3 TypOIHHUM
JTYUIIBHUKOM.

Takoxx nist MiABUIIEHHS TOYHOCTI 3aCTOCOBYIOTh TaKHM METOJ: J0JIal0Th
10 By3na OydepHuil pe3epByap 3 CIELIaJIbHOIO CHUCTEMOIO BIJCTOIOBAHHS Ta
3ITMBAHHS BOJIH.

By3on o6miky cupoi HadTtH 3 TypOIHHUM JIIYHUIBHUKOM 3B’S3yIOTH 3
YCTAaHOBKOIO 3Ba)KyBaHHs, 100 3a0€3MEUUTH BUCOKY HAIIMHICTh, IIPH IHOMY
3’€IHYIOTh TIOCNIZIOBHO 1 BH3HA4YalOTh IIONPABKOBI KOe(IIlieHTH I
pO3paxyBaHHS KUTHBKOCTI CHPOi HATH.

€ mie oauH cmocid MiIBUIIUTH HAAIMHICTH. BoHa momsirae y 3amini By3na
00miky cupoi HadTu 3 TYpOIHHHM JIIYMIBHUKOM HA YCTAHOBKH 3Ba)KYBaHHS 3
BY3JIOM OOJIIKY, TOAAI09YH PiBHEMIDP 3 TIOPITISIMH.

Bume mnepenideHi cmocoOW MarOTh aHAMI3yBaTUCS 3a EKOHOMIYHHM
PO3paxXyHKOM, TOOTO Ma€ BpaxOBYBaTHUCS BapTICTh BIPOBAKEHHS OOJIaTHAHHS,

a TaKOX BapTICTh BUTPAT HEBPAXOBAHOTO MPOIYKTY [7].
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BucHoBknu

Y pozauti Oyiao pO3TAsSiHYTO METOAM Ta 3aco0M BHUMIPIOBaHHS PIBHS B

OararogazHoMy cepeoBuili. OCHOBHI BIIMIHHOCTI — IPUHLIMI pOOOTH MpPUTIAIIB,

TEXHOJIOT11 BUKOPUCTAHHS.

HuHi 0611k ccTeMHU JIETKUX BYTJIEBO/IHIB € MOIIUPEHOI0 TEMOIO B 0araThox
chepax AiSUTBHOCTI.

upoky @pakiio JErkux BYIJIEBOAHIB BHUKOPUCTOBYIOTH B SKOCT1
CUPOBUHM Ha HA(QTOXIMIYHMX MIANPUEMCTBAX ISl OTPUMAHHS 1HAMBIAYaJIbHUX
BYTJIEBO/HIB 1]l Yac NEPBUHHOT NEPEPOOKU Ta IIUPOKOTrO psiAy AAHOI MPOAYKIi
pU MoAaNbIIINA MepepoOIll IHANBITYAIbHUX BYTJIEBO/HIB.

Takox BUKOPUCTOBYIOTH B TaKUX cdepax AISUILHOCTI, e MPUCYTHIN aHai3
1 IPOBEJICHHS JEPYKABHOTO KOHTPOJIIO MPOJYKTY, IHIIUX OOJIKOBHUX Omepariii

3arajJom.

MoskHa 3pOoOUTH BHCHOBOK, 1110 pO3pOOKa B MariCTepchbKidl aucepTarlii 3a

BIITOBIJHOK TEMOIO € JONUILHOI HAa CHOT'OJIHI.
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2. PO3POBKA MATEMATHYHOI MOJEJII

2.1. 3agaua anaJuizy

PosrnsiHemo cuctemMy, sika CKIIanaeTbess 3 TPYyOku y ckiani sxoi € 10

nataukis Honeywell.

Pi3HuUIS THCKIB 3HAXOAUTHCS 32 (hopmydioro (2.1):
Ap; = pgh; , (2.1)
ne Ap; — pI3HULISI TUCKIB,
p — T'YCTMHA BUMIPIOBAHOT PiJIUHH,
g — NPUCKOPEHHS BUTBHOTO MaJiHHS,
h; — BiIcTaHb BiJl JaTYMKA 10 MEXK1 3aTIOBHEHHS P1IMHM.
BizbMeMoO Tpu TOUKH 3 PI3HUMH PPAKIISIMH.

Akimo Toyka 3HAXOAMTBCA B MexXi Tmeprioi  (pakiiii, HaIpUKIaLI,

3 [Hy, Hy — hq] , TO oTpuMaemo Take piBHSHHS (2.2):

3 [Hy

3 [Hy

3 [H

Ap = p3g(hs — hy) + p,g(h; — hy) + p1g(hy — Hp +3), (2.2)
7ie 3 — BIACTaHb BiJI IaTUMKa J0 MEXX1 3alIOBHEHHS PIAUHU,

H, — BHCOTa ITUCTCPHH,

hy, hy, hs — BicTaHb BiJ IITMOMHU 10 MEX1 KOXKHOT (hpakIlii BiAMOBITHO,
P1, P2, P3 — TYCTUHA TPHOX (pakiliii BIAMOBIIHO.

Akmo Touka 3HAXOAUTHCA B MeEXi Apyroi Qpaxiii, HaNpUKIAI,

— hqy, Hy — h, ], TO OTpMaeMo Take piBHSHHS:

Ap = p3g(hz — hy) + p,g(h, — Hy +3).

Skmo Touka 3HAXOAUTHCA B MEXI TPeThoi dpakilii, HAIPHUKIA,

— hy, H, — h3], To oTpuMaemMo Take piBHSIHHS:

Ap = p3g(hs — Hy +3).

SIkmo TOYKa 3HAXOMUTHCS HE Yy BUMIPSHOMY CEPEIOBHINI, HAMPHUKIA,

o — hs, Hy], TO oTpuMaemMo Take piBHSIHHS:

Ap=0.
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MoskHa cKa3aTu, WO %1 > %, > %3 >..> 7% ,a P > Py > P3 >..> P; TaK
AK MiJ Yac OClAaHHs, Ha riauOuHl OyAe 3HAXOAUTHUCS Oulbllla T'yCTHHA P
BHUMIPIOBAHOT'O CEPEIOBHUILA, & TAKOXK OUIbIIA BIACTaHb 3 MK JATYUKOM 1 BEPXHIM

MOJIOKEHHSIM TPYOKH.

2.2. 3agaya BUMipIOBaHHS

Bizememo, Hampukian, 3 AatuyuMku, 3a SKUMH 3Haiaemo hq, h,, hs -
BIJICTaH1 BIJ] JIHa pe3epByapy 10 BEPXHbOI MEX1 OAHIET (pakiiii, SKIIO MAEMO
BIZIOM1 BEJIMYUHHU Pq1, P2, P3-

OTtpumaemo Taxi piBusuus (2.3, 2.4, 2.5):
Apy = p3g(hs — hy) + pog(h; — hy) + p1g(hy —Ho +31), (2.3)

Ap, = p3g(hs — hy) + ppg(hy — Ho + 3%,), (2.4)
Aps = p3g(hz — Hy + 33). (2.5)
3 piBHsAHHS (2.5) 3HaiineMo hj :
Aps
hy =—+H, — 3.
3 3 0 33

3 piBHsiHHA (2.4) 3HalaeMoO h, :

Ap, — p3ghs — pg(—Hy + 33)
P29 — P39 '

3 piBHsaHHS (2.3) 3HaineMo hy :

h2:

Ap; — p3g(hs — hy) — paghy, — p1g(—Ho + 31)
—p29 + P19 '

Jlami ckimajgemMo CHUCTeMy piBHSHB 3 6 JaTYMKIB, KOXHI 2 3 SKHX

h1:

MOTAIaTUMYTh B OJTHY (ppakiiiro, Toai cuctema Mae BHTIISI (2.6):

(Apy = p3g(hs — hy) + pag(hy — hy) + prg(hy — Ho + %)
Ap, = p3g(hs — hy) + pg(hy — hy) + p1g(hy — Ho + 3,)
Aps = p3g(hz — hy) + pg(hy, — Hy + 33)

Apy = p3g(hz — hy) + pag(hy — Hy + 34)

Aps = p3g(hs — Hy + 35)

\ Ape = p3g(hs — Hy + 36)

(2.6)

MJ]TIM81mn.04.000.00113

3MH.

ApK. Ne gokym. Nignnc | Aata

44




baunmo, 1m0 y 1aHoMy BUNIAJKy MU MAa€EMO HEBIIOMI pq, Pa, P3, hy, hy,

BizbMeMo cucTemy piBHSHB 5 Ta 6 1aT4MKiB, OTpUMaeMo (2.7):
{APS = p3g(hs — Hy + 35) (2.7)
Ape = p39(hs — Hy + 36)
3 cuctemu piBHSIHB (2.7) 3HalAEMO p3 :
_ Aps
g(hs —Hp +35)
Metoa0oM MiICTAHOBKYU B CUCTEMI1 PiBHAHB (2.7), 3Haiaemo h; :
pe = Apsg(hs — Hy + 36)
¥ g(hs — Hy + 35)
Apg(hs — Hy + 35) = Aps(hs — Hy + 3¢) ,
_ Aps(Hy — 36) — Apg(Hy — 35)

P3

)

hs

Aps — Apg
BizbMeMo cuctemy piBHsHB 3 Ta 4 gaT4mKiB, oTpuMaemMo (2.8):
{Aps = p3g(hs — hy) + pog(hy — Hp + 33) (2.8)
Apy = p3g(hz — hy) + p2g(hy — Ho + 34)

3 cuctemu piBHsIHB (2.8) 3HalAEMO P, -
Apsz — Apy = pog((hy — Hy + 33 — hy + Hy — 34),
_ Aps — Ap,
9(33—34)
Cymyemo cuctemy piBHAHB (2.8) 1 orpumaemo Bupa3s (2.9):
Aps + Apy = p2g(2hy — 2Hg + 33 +34) + 2p3g(hs — hy) . (2.9)
3naiinemo 3 Bupasy (2.9) 3naueHus h, :
b = Apz + Apy — p2g(—2Ho + 33 + 34) — 2p3ghs
: 29(p2 — p3) |

Bizememo cuctemy piBHsSHB | Ta 2 naTuukiB, otpuMaemo (2.10):

{AP1 = p3g(hz — hy) + pg(h, — hy) + p1g(hy — Hy +3) (2.10)
Ap, = p3g(hs — hy) + ppg(hy — hy) + p1g(hy — Hp + 3;)

3 cucremu piBHAHB (2.10) 3HalIEMO Py !

Ap; — Ap, = p1g((hy — Ho +31) — p1g((hy — Hp + 33) ,

P2
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_Ap, —Ap,
91— 32)

Cymyemo cuctemy piBHsAHB (2.10) i orpumaemo Bupas (2.11):

P1

Apy + Ap, = p1g(2hy — 2Hy + 31 +32) + 2p3g(hs — hy) + (2.11)
+2p,9(hy — hy),
3naiigemo 3 Bupasy (2.11) 3snauenus hy :

B — Ap; + Apy — p1g(=2Hy + 31 +33) — 2p,gh, — 2p3g(hs — hy)
! 29(p1 — p2) '

2.3. 3apauya kaniOpyBaHHS

Kani6pyBanHss npoBOJMMO 3a METOJOM HaWMEHIIWX KBaJApaTiB, 100
3HAUTH 3;.

Hexait Ham pezepByap Oy/ie HAIOBHEHMI BOJIOI0, TYCTUHY SIKOT MU 3HAEMO.
Tonai mpunyckaemo, mo H,,, — BiAOMa BeJIMYUHA.

dopMyJia Ma€ TaKUMW 3arajibHUA BUTIISIA:

Api = Peogud (HKan - Zi)

I[J'I}I IIaT‘II/IKiB MOJKHA PO3IHUCATH TaK:

( Apl = Pogud (Hxan - 31)
Apz = Proaud (Hxan - 32)
Ap3 = Proaud (Hxan - 33)
Ap4 = pBO,ZLI/Ig(HKaII - 34)
ApS = Proaud (Hxan - 35)
Ap6 = Proaud (Hxan - 36)
Ap7 = Proaud (Hxan - 37)
Ap8 = Proaud (Hxan - 38)
Ap9 = Proaud (Hxan - 39)
\Ap10 = Proaud (Hxan - 310)

2.4. OuiHka MeTPOJIOTIYHOI AKOCTi

Pisauisg TuckiB 3HaxX0auMO 3a opmysioro (2.12):

Ap = pgh, (2.12)

MJJ.IIM81n.04.000.00113 15

3MH.

ApK. Ne gokym. Nignnc | Aata




1€ p — ryCTHHA BUMIPIOBAHOI PIAMHH,
g — IPUCKOPEHHS BUIBHOTO MaJiHHS,
h — BigcTaHb BiJ AaT4YMKA JO MEX1 3alIOBHEHHS PIUHHU.

3 hopmynu (2.12) 3naiiaemo h:

- Aps (2.13)
Px9x
3 ¢popmynu (2.13) 3Haiigemo g,.:
Apy (2.14)
gx = h '
Gy'ty
3 ¢popmynu (2.14) orpumaemo:
ho=g -, = Ap  Apy
Y Y kg prd
2P _ Api
B = Apx ““Pr9k _ PrIxk
Apy A X ’
Iyhy Ix b g

5p = \/A(Spg + 2898 + 26pf .

BucHoBkmu

Y nmanomy po3zaini OyB MpoBEACHUN PO3PAXyHOK MaTEMaTHYHOI MOJENi
CUCTEMU OOJIIKY JIETKHX BYTJIEBOIHIB.

3a OCHOBY pO3paxyHKy B3sTO poO3msiHYyTo natauku Honeywell, ski
po3TanioBaHi Ha TpyOIll. Po3paxyHOK mpoBeneHui 3a TphOMa 3aadyaMu: 3a1ada

aHami3y, 3a/1aua BUMIPIOBaHHS Ta 3aj/1aya KajaiOpyBaHHS.
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3. PO3PAXYHOK BAT'OBUMIPIOBAJILHOI CUCTEMHU

Po3po6uMo cTpyKTypHY cxeMy, 10 MoKa3aHa Ha pUCYHKY 3.1.

A AR W
F: B 0 nak p ¥ (7117 [A K
5,5\71:‘ E.' —fk"y: N
A IR i}
ke PAER AN t
m f-_ Sar: £ f}‘-ﬂ": N Aj MUX
g Il I W, Sum
— F % P x4 K
St 3 ' lhel)’ N
A IR i}
kN ke
5::.& 15 ’{k‘y: N

Pucynok 3.1 CrpykrypHa cxema

Jist po3paxyHKy Baru IMCTEPHH 3 PIAMHOIO 3aCTOCOBYEMO YOTHUPHU

BaFOBI/IMipIOBaJILHI/IX JdaTYWKa TaKOr'o TUITY SK IIOKAa3aHO Ha PUCYHKY 3.2.
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£33 34 35 368
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I

Pucynok 3.2 BaroBumiproBaJIbHUN JaTIUK

pO3paxoByeEMO e€JleMEeHTH TeH3ope3suctopa. Ha pucynky 3.3

300pa’k€HO MOCTOBY CXEMY.

Q

R R

R R

o

Pucynok 3.3 MocrtoBa cxema
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Hanpyra na Buxoni Ug,, 3Hainemo 3a ¢popmyioro (3.1):

Uscus * R1 _ Usens * R3 —U (3.1)
R,+R, R3+R, B
U =U .Rl'R3+R1'R4_R1'R3_R2'R3
BUX KUB (Rl + RZ) ] (R3 + R4) ’

ne R{, Ry, R3, R4, — muTOMI OIOpU PE3UCTOPIB BIMOBIIHO,
Uy — HAIIpyTa )KUBJICHHS,

Ugux — Hampyra Ha BUXO/I.

3 popmynu (3.1) 3HaxoauMo podouwmii koedimieHT nepersoperns (PKII):

Usux — PKII = Ry "Ry — Ry 'R3 .
U)KI/IB (Rl + RZ) ) (RS + R4)

3BiZICH 3pOOUMO TIEPETBOPECHHS :

_ (Ry + ARR, — Ry - R3 Ry Ry — Ry " R3

PKII = - ,
(Rl + RZ) ) (R3 + R4-) (Rl + RZ) ) (R3 + R4)
AR, - R
PKII = . ,
(Ry + Ry) - (Rs + Ry)
ARy Ry Ry
PKII = R1 RZ R4_ _ K . ARl
(Rl + RZ)(R3 + R4) (K + 1)2 R1 ’
R, R,
Al, Al, Al, Al
PKIT=— K, - ( 22z ) ,
K+02 "\, "L, L, L

[Tics mepeTBOopeHb oTprMaeMo Gpopmyiry 3HaxokeHHs PKIT (3.2):

(3.2)

K
PKII = =K.-2-(1+pu) —,
(K +1)? " : Sl‘[Ol‘[.l‘Iep. E
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1€ Syon.nep. — IUIOIIA TIONEPEYHOTO TIEPEPI3Y;
u — xoedimient [lyaccona;

E — Moaynb npy»XHOCTI;

K, - xoedili€HT TEH304yTIUBOCTI;

K — xoedilieHT nepeTBOpeHHs AaTUuKa,

F — cuia.

Jlist pO3paxyHKIB Syop nep. OY/IM BAKOPUCTAHI TaKi 3HAYCHHSI:

1) PKIT = 2MB/p = 2-1073B;

2) R = 400 Om;
3)K =1;
MK, =21;
5)u=0,3;

6) F = 100000 H;
7) Eerane. = 210TTIa (ctans 35XTCA).

3a Gpopmyioro (3.2) 3HaHIEMO LIOILY MONEPEYHOTO TIEPEPIZY Spon nep.:

¢ KK, 2(1+p)-F (3.3)
nomnep- - pKII - (K +1)% - E

Otpumaemo 3 Gpopmynu (3.3) Take 3HAUCHHS:

1-2,1-2(1+0,3)-100000H _

S = = 325MM?
non.nep. = 5790-3. (1 + 1)2 - 210 IMla MM

Jlns mpoBenenns anamzy 3anexHocti PKII Bim momyns mpykHOCTI OyIio

oOpani Taki matepiamu 35XI'CA, 40XH, 17-4PH(630), AlISI 4340, /16.
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35XI"CA — KOHCTpyKIiifHa JerosaHa cTaib. Il 3acTOCOBYIOTH 118 JeTanei,

o IMpafrrTh IIPpH 3MIHHHUX HaBaHTAXCHHAX, a4 TAKOXK OJId TaKHX, K1 MaroTh

CKJIaJIHy KOH(]irypaIlito.

40XH — HaltOUIBLI MOITUPEHA CTalIb, 1110 Y MOPIBHSHI 3 1HILIUMH € JAEIIEBILIOIO.

Taka cranp HEe MOXe MiAAaBAaTUCA TEPMiuHIM 0OpoOLl 10 MEBHUX 3HAYEHb Yepe3

BJIACHI mapameTpu. Marepian KpUXKUM, HEIUIACTUYHUM, a MpoLec Kpucraiizaiii

BII0YBA€THCSI HEPIBHOMIPHO 3 PO3pUBAMHU.

17-4PH(630) — criiika 10 Kopo3ii cTanb. Il BUKOPHCTOBYIOTH Y BUPOOHULITBI

HEP)KaBIlOYMX TEH30JAaTYMKIB Ta € TOLIMPEHOI Yy BCbOMY CBITI 4epe3 HasBHI

HaJIeKHI PUCH.

AlISI 4340 -

jgeroBaHa crtainb. Ha ceorogni, Oarato BHUPOOHHKIB

BUKOPHUCTOCYIOTh CaMe i1 y BUTOTOBJIEHH1 TEH30JaTYHKIB.

IHIIIE — MiJlb, JJOMIIIKH.

16 — mropamominieBui cras. [Ipuomuzno 95% y cxkiaal — aaroMiHIN, a
2

3HavYeHHS MOJYJIS MPYXKHOCTI BUIIIE MEpeSIiueHUX MaTepialliB TaKi:

- 35XI'CA — 210 I'T1a;

- 40XH — 200 I'T1a;

- 17-4PH(630) — 196 T'Tla;

- AISI 4340 — 190 I'Tla;

- 7116 — 72 TTla.

[To6ynyemo rpadik 3 BKa3aHUMHU 3HAYCHHSIMH BHINE, IO TOKa3aHUN Ha

pucyHky 3.4.
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PKM lpadik 3anexHocTi PKI Big moayna npy*KHOCTI

0,0025
0,002
0,0015
0,001

0,0005

0 >
0 50 100 150 200 250
E,Ma

Pucynoxk 3.4 3anexuicts PKII Big Momysnst mpy>XKHOCT1 pI3HUX MaTepialiB

Cucrema 001Ky JETKHX BYTJIEBOJIHIB CKJIQIA€ThCS 3 BarOBUMIpIOBAIBHOL
YCTAaHOBKH Ta BUMIPIOBaHHS PiBHA 0arato)azHOro cepe0BHUIIA.
BaroBumiproBanbHa yCcTaHOBKA CKJIAAETHCS 3 YOTHPbOX aaTumkiB J(BI]

(matuuk Baro-uuQpoBuUii), SKMK Mae y ckiIaAl HUPPOBUNA EIECKTPOHHUM

nepersoproBad AD105 (puc. 3.5) [8].
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Pucynok 3.5 Hudposuii enexrponnuii neperoproay AD105

AD105 mae Taki 0COOIMBOCTI:

1) IMocnimoBuuii inTepdetic RS-485 aBOXIPOBIHUIA.

2) HasiaicTh nudpoBoi dinpTpalii Ta Macmtady BUMIPIOBAHOTO CUTHATY.

3) Bukonyetbes 38’5130k 3a paxyHok ASCII koman.

4) HasiBHICTh HAMKATOPY JKUBJICHHS.

5) HasBHiCTb IHAMKATOPY CTaHYy.

6) 30epiraHHs mapamMeTpiB HE3aJICHKHO BijT eHEpril.

7) 3acTOCOBYETHCS )il KEPYBaHHS BUPOOHUYUMH MTPOIICCAMHU.

8) IlepemuKau 3 ricTepe3rcoMm.

AD105 BigHOCATH 10 ciMeiicTBa KommoHeHTIB AED — mpwmmamm, mio
BUKOPUCTOBYIOTBCA i1 1M(poBOoi 0OOpOOKM Ta Tmepenadyi CHUrHajIiB  Bil
MeXaHIYHHUX daTduKiB. Aje 3arajom AD105 Ta maTunk He MOXKYTh 3aMIHIOBATHCS
OKPEMO.

Taki 1mpoBI  €NEKTPOHHI TEPETBOPIOBAYl  3aCTOCOBYIOTH IS
onudpyBaHHs 1 00pOOKH BUMIPSHUX CUTHAJIB, JI¢ PO3TAIIOBAHUN JaTUUK.

[Mudposuit enextponnmii meperBopioBad ADI105 Bomomie TakumMu

TEXHIYHUMU XapakTepuctukamu (tadm. 3.1) [8]:
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Tabmuus 3.1 Texniuni xapaktepuctuku AD105

XapakTepucTuka AD 105
Tounicts 10 > 1.0 uV/d 3000 d
Omnip MOCTy, IEPETBOPIOBAY > 300 Om
30ymKyrodya Harpyra MocTa 5B
MakcumallbHUN J11alia30H BUMIPIOBaHb + 2.4 MB/B
HopmaTuBHe 3HaueHHS 2 MB/B

BumiproBaHHs pe30dronii CUrHaTy

20 (mmpu 1 Hz) bir

BumiproBaHHs IBUIKOCTI (B
3aJIeKHOCTI B/l BUX1THOTO (hopmarty 1
IIBUKOCTI MepeJiadi JaHUX)

100; 50; 25; 12; 6; 3; 2; 1; (T'y)

['pannyna yactoTa HUPPOBUX 8..0.05 T
¢inbTpiB, peryiboBaHa; Ha -30B

JloBxxkuHa kabemro Mk AED 1 <1000 m
KoM 'toTepoM 10 RS485

BigxuiieHHs TIHIMHOCTI, ITOB’ I3aHE 3 +0.0025 %

3HAYCHHAM XapPaKTCPUCTUK

[TocnigorHi iHTEpdeEiicu
Enexrpuunnii pisers (RS-485,
nudepeHIiiHui )

[IBuaKicTh Mepenadi TaHuX,
peryiboBaHa

Hwxniii: B-A <0.35B
Bepxwiii: B-A>0.35B
1200; 2400; 4800; 9600 Baiit

MakcumanpHa Hanpyra Ha
KOHTPOJIBHOMY BUXO/T1

15 B

MakcumanpHUN CTPYM Ha
KOHTPOJIBHOMY BUXO/T1

40 MA (mipu 6V), 22 MA (mipu 15V)

Po6oua nanpyra 6..15B
Crpym <45 mMA
HowminanpHuit giamazoH po6ounx -10...+40 °C
TEMIIEpaTyp -10...+50 °C
Jiana3oH poOOUYUX TEMIIEpATyp -25...+75 °C

Hiama3zon Temneparyp 30epirants

Po3mipu (moBxnHa, IIUPUHA, BUCOTA)

45 MM x 22.5 MM X 7 MM

CtyniHb 3aXucTy

IP 00

Bara

0,05 kr

3MH.

ApK. Ne gokym.
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Ha pucynky 3.6 mo3HaueHO po3MipH 1 MO3HAYEHHS BUXOJIB LU(POBOro

eJeKTPOHHOTO miAcuitoBava, ne U, — nampyra sxuBnenns (+6.. 15 B), GND —

semisi, T/RA — naBoxmpoBimne miakmrodeHHs RS-485 wa minii A, T/RB —

nBoxnpoBigHe migkmoueHHs RS-485 na minii B, OUT — BigkpuTuii KOiaeKTop

(kepyrouwnii Buxin), Ubr3 —sxusnenns nmocta npu 200 'y ta S B, Ubr2 — sxupnenns

nocta ripu 200 'y ta 5 B, IN4 1 IN1 — nudepenuianbHi BX0OIU MOCTA.

JaTIHK
A - d=25
IMudporun nepeTBOprOBAY N* o -
U
Up3 ADI10S5 -
Ugr T/RA
] IN1 T/RB
™
o N4 }BV-+15V
g=2.5
. o GND
L 33
33 a7
= > >
- 43 »

Pucynok 3.6 Po3mipu Ta mo3HaueHHs BUXOJIB ITU(POBOTO €JISKTPOHHOTO

miacwrroBaya AD105

RS-485 € maimommpeHImuUM 13 CTaHAAPTIB PIiBHA 3B’s3Ky. Di3UYHUI

piBEHB 3B’ SI3KY SIBJISIE COOOO CTIOCIO Tepenadi CUTHAIY.

[TpucTpoi, axi 06’ eaHYIOTbCS 3a AonoMororo iHTepdeiicy RS-485 micTsaTh

JIUIE 2 KIEMHA:

- xiiema “A”;
- ki1eMa “B”.
OcHoBa npunnuny RS-485 — nudepenmianpaa mepeaaya JaHUX.

[TigKITFOYUTH MOXKIIMBO MPH 3’ €THAHHI TTapAJICIIEHO B JIAHITIOT JI0 3arajibHOL

Mepexi. ToMy TmpoKiamaeMo Bi OJHOTO JO APYroro IPHUCTPOIiB KaOeri.

MJJ.IIM81n.04.000.00113 ”

3MH.
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OpuriHanbHUN CHTHAjJ MPOXOJAMTH MO OJHOMY APOTY A, a iHBEpCHa KoM —
apoty B. To6To, sikmo Ha xkabem “1”, To Ha IHIIOMY MOXXe OyTH HaBnaku “0”.
Mo:xHa 3poOUTH BUCHOBOK, 10 3aBX AU MPUCYTHS PI3HUIIS NOTEHI[1aniB (puc. 3.7)
MDK JBOMa JApoTaMu: sikmio “1” — mo3utuBHa, TOo “0” — HeraruBHa. [lns
YIOPSAAKYBaHHS OOMIH JaHUMHU MK MPUCTPOSMHU JJI NOYATKY BCTAHOBIIFOEMO
yepry mepeaadi Ta npuiioMy, GopMmar JaHUX, K1 mepecuiaroTbesd. Jis Takux

BUTIAJIKIB BHKOPHCTOBYETHCS IHCTPYKIIisl, HA3UBAOTh ii poTokoioM [9].

[omesyan aun A

[Tomesan amii B

Flang nomesuant amy A 18

Pucynok 3.7 Pi3auns norexmianis aiHid A 1 B

Jlumie Takoro pi3HMIICIO TTOTEHITIAIIB MOXKJIMBA Tiepeadya CurHany. Takwuid
METO/1 3aCTOCOBYIOTH Yepe3 BUCOKY CTIHKICTh 10 CHH(]a3HUX NepeOoiB, 1Mo TIF0Th
Ha JAPOTH OJHAKOBO.

RS-485 — ne HamiBaymuieKCHUM iHTepdeic, K MoKa3aHO Ha PUCYHKY 3.8.
[TpuHIMn A1l npuitoMy Ta mepenadi moJsrae B TOMY, III0 BOHU WIYTh JIUIIE TIO
onHiil mapi mpoBoxiB. Ix Moxe OyTu 6arato B KUBJIEHHI, i BifIKIIOUAIOTHCSA B

PEXKUMI IPHIOMY Ta peai3yroThes 1 Mikpocxemax: ST485, MAX485 [10].

MJ]TIM81mn.04.000.00113

3MH.
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InTepdeiic
RS-485

Hepedava
DI

Braoven HANE
nepedayi

RE

Brarovenun
HpPULoMY RO

Ipuiion

Pucynok 3.8 Intepdetic RS-485

YcraHoBka i BUMIpIOBaHHS (pakilii B €MHOCTI MPEJCTaBIsie COOOI0

TpyOKy 3 npuctpoernmu gatankamu Honeywell (puc. 3.9).

Pucynoxk 3.9 Jlarunk Honeywell

MJ]TIM81mn.04.000.00113
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JHatuuk Honeywell — natymk TUCKY, SIKUI Ma€ CTaHIAPTHY KOHCTPYKIIIFO.
BiH MICTUTh JOCUTH BUCOKY UYTJUBICTb 1 JIHIAHICTh. € HassBHUH ricTepe3nuc sl
MPOMHUCIIOBOCTI Ta OUIBIIOCTI IHIIUX OY/b-SKUX arpECUBHUX CEPETOBHUIL.

JIisi KOMIEHCYBaHHsI TEMIEpPaTypyu 1 HYJIbOBOi KOPEKIIi 3aCTOCOBYETHCS
TEXHOJIOTIsl JIa3epHOi ormepalii 4u 30BHIIIHI pe3ucTopu. KpemHieBe wmacio
3aMOBHIOIOTH 1 130JII0I0Th BiJ] BUMIPSIHUX CEPEIOBUII 32 JOTIOMOTIOI0 Jliadparmu 1
KOpIyca, 3p00JIEHOTO 3 HEPKaBI0UOi CTaIl.

Taki 7aT4MKU MalOTh BUCOKY HaJIHHICTh B pOOOTI, BUCOKY BUTPHUBAIICTD
Ta JIOBI'y CTaOiIbHICTh. IX IIMPOKO 3aCTOCOBYIOTH B 0arathox cdepax
KUTTENISIIBHOCTI, HANPUKIAJ, XIMIYHa MPOMHUCIOBICTh, KOHTPOJIb MPOLECIB,
cucteMi THCKY eMHocTi [11].

JlaTynk Mae Taki 0COOJIMBOCTI:

1) IT'e30pe3uCTUBHUIA JATYHK THCKY.

2) Texuomoris MEMS.

3) Hiametp — 1 Mm.

4) Miama3on tucky: -100 ~ 0 kITa, 0 ~ 20 kIIa ... 100 MIIa.

5) I'azoBa abo po30aBiieHa piguHa, 1o cymicHa 3 316LSS.

VY rtabnumi 3.2 HaBeIEHI TEXHIUHI XapaKTEPUCTHUKH I'€30PE3UCTHBHOIO

natuuka Honeywell.

MJ]TIM81mn.04.000.00113
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Ta6muus 3.2 Texnivuni xapakrepuctrku Honeywell

XapakTepucTuka

Honeywell

Jliana3oH THCKY

-100 ~ OkPa, 0 ~ 20kPa... 100MPa

MexaHi14yHe yHIiibHEHHS

Hatuuk (G), abcontoTHuii (A),
repMmetuaHui (S)

HapgnuikoBuit THCK 150% FS

Hynb Buxin +2 mB

Buxigauii curaan 60 B, 1.5 MA
['eneparopHa CUHXpOHI3ALS JIs 1,5 MmA 10 B nocriitHoro crpymy
30y IHUKA (omris)

To4HICTB 0.25% FS (tum.) 0.3% FS (makc.)

JloBrorpuBayia cTabUIBHICTD

<0. 2% FS/ron

TemneparypHuil KoedilieHT HYIA

+ 02% FS/°C (tumn.) + 03% FS/°C

(maxc.)
TemneparypHuil KoeQili€eHT TPOIITY + 02% FS/°C (tun.) = 03% FS/°C

(maxkc.)
KomniencoBanuii iana3oH TeMIeparyp -10~+70 °C
Jliara3oH poOOYHX TEMITEpATyP -40 ~+ 125 °C
Jliana3oH TemMnepaTypu 30epirans -40 ~+ 125 °C

[3oss11iHiHM# OITip

>100MOwm, 100Vdc

BxinHuii omip

3000 ~ 6000 Om

Buxinnwuii omip

2500 ~ 6000 Om

Enexrpuunuii inTepderic

(4F) 4-koap0pOBHUIi PE3UHOBI IPOTH,
omiist (6 P) ITo3omoueni koBapHi
mMTUDTH

Martepiant BUCOKOTO TUCKY MeMOpaHu

316L 3 HepxaBiro4oi cTami

Yac Bigkiiky (10% - 90%)

<lms

[ok 20 gRMS, (20 ~ 5000) I'x
Bnnaus 100, 11 Mmc
Bara ~18r

3MH.

ApK. Ne gokym.

Nignnc | Aata
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BucHoBku
Y nmaHoMy po3aull  mpoBeJeHa po3poOKa CUCTEMU OOJIKY JIETKHX

BYIJIEBOJHIB.

HageneHi ocHOBHI TexHiuHI XapakTepuctuku aatunka Honeywell, npunimn
poGotu B ycraHoBui. [IpoBeaeHo anami3 pe3ynbTaTiB po3paxyHkiB PKII Ta

MoOy/1I0BaHO 3AJICIKHICTb.

MJJ.IIM81n.04.000.00113 oL
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4, PO3POBKA CTAPTAII-ITPOEKTY «CUCTEMA OBJIIKY
JIEI'KUX BYTJIEBO/IHIB»

4.1. Onuc igei npoexkTy

B manomy posznini npuBeAeHUN aHali3 CTapTaI-MPOEKTY, METOIO SIKOTO €
MOKJIUBICTb BHMXOAY MpPOJIYKTY HAa PUHOK 1 3/IICHIOBaTH KOHKYPEHIIII0O MIX
HNPOAYKTaMH, SIKI BUIIrParOTh BAXKIJIMBE MiCIle y Tpoaaxi. 3rigHo Meroauku [12]
Oyna mpoBelaeHa po3poOKa crapTamy Ta MPUBEACHUIN aHali3 yCiX Ba)KIMBUX

ACIIEKTIB.

VY Tabmnuii 4.1 onricaHo 3MICT i7ei Ta MOXKJIMB1 6a30B1 MOTEHIIIHI PUHKH, B

Mexkax SKUX MOTPIOHO HIYKATH IPYNH MOTEHIIHHUX KITIEHTIB.

Tabnuus 4.1 Onuc igei ctapran NpoexTy

3micm ioei Hanpsamvku 3acmocysanns Buzoou ona kopucmyesaua

1. IlinBunieHHSA

HaJIMHOCTI
[TpoMucoBicTh, poGoTH
MalIHHOOY1yBaHHS 2. besneunicTs B po0OTI

1. IlinBunieHHSA

Cucrema o0IIiKy ‘ , ' JOBTOBIYHOCTI 1
CynoBi ToJI0BHI CHIIOBI Ta nazifisocTi

pob6oTu
2. ExoHoMiuHICTH

JIETKUX BYTJIEBOJIHIB o )
JOTIOMDKHI CHJIOB1 YCTaHOBKHU

1. [IligBuiieHHs

JIOBTOBIYHOCTI 1
CinbcbKoTOCIIOapChKa

TEXHIKa

HaJIIHOCTI
pob6oTu

2. ExoHOMIilYHICTH

MJ]TIM81mn.04.000.00113
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OTxe, NPOIMOHYEThCA HOBA CHUCTEMa OOJIKY JIETKMX BYIJIEBOJHIB, sKa
J03BOJISIE 3MEHIIUTH MOXMOKY BUMIPIOBAHHS PiBHSA JBO(A3HOTO CEpeAOBHILA,
MIJBUIIUTH TOYHICTh BUMIPIOBAHHS.

Takoxx HOBa cuctemMa 3a0e3nedye BHCOKY HaAlWHICTL B poOOTI,
JOBTOBIYHICTb, O€3MEYHICTh POOOTH Ta €KOHOMIYHICTh. BUIbII € MOIIMPEHOI0 B
TaKUX Taly3gX K IPOMHUCIIOBICTh Ta MAIIMHOOYIYBaHHSI, CYZ0B1 TOJIOBH1 CHJIOBI
Ta JOTOMIXHI1 YCTAHOBKH, 1 CUIbCHKOTOCIIOAapChKa TEXHIKA.

BukopucraBimi Mop@oJioriuny kapty B Tabuuii 4.2, mMpoBeleMO aHaii3
HOBOT cHCTeMH OOJIIKY JIeTKUX ByriieBoHIB [13].

Ta6muis 4.2 Mopdororiuna kapta

OcHosHni Ipomioxcui pivienns
napamempu
2-we 3-we 4-we 5-we
. Bona .
Bunu pinuan benzun Croupr [
qucTa
TounicTs )
. Huzeka Iamm
BUMIPIOBAHHS
IToxuOka )
) Iamm
BUMIPIOBaHHS
l'aGaputu [
KinpkicTp piguHn 5-100 >100 n T

Y tabnumi 4.2 HaBenM OCHOBHI THapamMeTpu CHUCTEMHU: BHUAM PIIWHH,
TOYHICTh BUMIPIOBaHHS, MOXMOKA BUMIPIOBAaHHS, Ta0apUTH Ta KUIBKICTh PI1IUHU.

[TpoananizyBanu KOXEH mapaMmeTp 3a IEBHUMHU YMOBaMH.

[lepeBarn iHHOBaIitHOI pO3poOKHM mpoekTy “CucremMa OOJIKY JIETKHX

BYIJICBOJIHIB”:

e  IIpocToTa KOHCTPYKIIT,

MJ]TIM81mn.04.000.00113
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e  Maui rabapury;

e  Bucoka TOYHICTb CTATUYHUX JIHIHHUX XapaAKTEPUCTUK;
° Benuka HaniliHICTh B pO0OOTI;

e  Maa noxuOka BUMIPIOBAHHS.

HactynmHuMm Kkpokom CiIii TNpPOBECTH aHali3 TMOTEHIIWHUX TEXHIKO-
€KOHOMIYHMX TMepeBar iei MOpiBHSAHO 13 MPOMO3ULIIMH KOHKYPEHTIB 3TIHO 3

TaKUMU BUMoramiu [12]:

e (hopMmyJIIOBaHHS TMEPEIKY XapaKTePUCTHUK 1]1e1 Ta TeXHIKO-

€KOHOMIYHHUX BHaCTHBOCTeﬁ;

® BHU3HAYAEMO  TMOMEPEJHE KOJIO KOHKYPEHTIB (MpoeKTiB-
KOHKYPEHTIB), TOBapiB-3aMIHHUKIB YU TOBApiB-aHAJOIIB, 110 BXKE
ICHYIOTh Ha PUHKY, Ta 3]11IiCHI0EMO 301p iH(OpMaIlli 11010 3HAYEHb
TEXHIKO-€KOHOMIYHMX MTOKA3HMKIB VIS 1/1€1 BJIACHOTO MPOEKTY Ta
IIPOEKTIB-KOHKYPEHTIB BIJMOBIIHO O BU3HAYCHOTO BHUIIE MTEPETIKY;

e 3JIHCHIOEMO MTOPIBHSJIBHUI aHaJ13 MOKa3HUKIB: ISl BJIACHOT 171ei
3HANICHO MMOKA3HUKH, [0 XapaKTepU3yrThcs Tak [12]:

a) ripmi 3HadeHHs (W, cnabki);

e 0) anayoriuni (N, HelTpanbH1) 3HAYCHHS; B) Kpallli 3Ha4YeHHs (S,

cuibHi) (Tadu. 4.3).

MJ]TIM81mn.04.000.00113
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Tabmuus 4.3 Bu3zHaueHHs CWIbHHMX, CIa0KMX Ta HEUTpaJlbHUX

XapaKTEPUCTHUK 171€1 MPOEKTY

W N S
(nomenyitini) mosapu/xonyenyii (cnab | (netimpan | (cune
Ne Texnixo- KOHKYpeHmig Ka bHA Ha
n/ eKOHOMIYHI _ cmop | cmopona | €Mop
n | xapaxmepucmux Miii Konkyp | Konkyp | Konkyp 0 ) 0
Veoi MPOCKT eHT eHT eHT
u ioei p na) Ha)
Rosemoun| Metran | Emerson
t
1 ToprisensHa HEMae € € € +
Mapka
2 [Toka3Huku Bucoka | Bucoka | Cepenns | Huzska +
CKOPOYCHHS
qacy
3 IToxazHukmn Bucoka | Bucoka | Cepennsa | Cepenns +
OTNITUMI30BaHOTO
BUKOPHUCTAHHS
pobounx
LIEHTPIB
4 IlatenTn € € € € + +
Ha
MPOAYKTH
5 | Exonomiunicte | Cepenns | Bucoka |Cepenns | Husbka +
iHa iHa iHa iHa

[IpoananizyBanu TEXHIKO-€KOHOMIYHI XapaKTepUCTUKH 1€l cTaprar-
MPOEKTY: TOpriBellbHa MapKa, TMOKAa3HUKH CKOPOYECHHS 4Yacy, IOKa3HUKH
ONTHUMI30BAaHOTO BHKOPUCTAHHS POOOYMX IIEHTPIB, IMATEHTH Ha TMPOAYKTH,
€KOHOMIYHICTb.

[Ticis mOpiBHAHHS XapaKTEPUCTUK MPOCKTY 3 KOHKYPEHTAMH BH3HAYMIIN
MepetiK CIabKnX, CUIIBHUX 1 HEUTPAIbHUX XapaKTEPUCTUK Ta BIACTUBOCTEH i€l
MOTEHIIIHHOTO  TOBapy, MO € MATPYHTIM s (opmyBaHHS — #oro
KOHKYPEHTOCTIPOMOXKHOCTI. ToBap 3axuilleHUH BiJl KOMIIOBAHHS 3aB/ASKHU MATEHTY

Ha BUHAXII.
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4.2. TexHOIOTiYHUI ayAuUT iel NPoeKTy

B Mexax gaHOro migpo3aily MpOBOAMMO ayJIUT TEXHOJIOTT (METOAMKA

PO3paxXyHKIB), 32 IOMIOMOTOI0 SIKOT MOYKHA peai3yBaTH 11€10 CTBOPEHHS MPOEKTY.

JIis BU3HAUEHHSI TEXHOJIOTIYHO1 3M1MCHEHOCTI 1/1e1 MPOEKTY MPOBEIEMO

aHaJll3 CKJIQJOBHUX TAKUX SIK:
- onTUMI3allis poOOTH poOOUHX UEHTPIB;
- IBU/IKA 3MiHA IPIOPUTETIB BUTOTOBJICHHS,
- JIeTKa aIafnTUBHICTh J10 3MiHU BUPOOIB.

Tabnuus 4.4 TexHonoriyHa 311IMCHEHHICTD 171€1 TPOEKTY

No
loes Texnonoeii it Hassnicmo Jlocmynnicmo
npoexkmy peanizayii MexHoN02iu MexHo102IU
n
1 OnTuMizanis Texnonorisa HasiHi He JIOCTYIHI
poboTtu TJIaHyBaHHS
pobounx BUPOOHHIITBA
LIEHTPIB
2 HIBunka Texuonoris He nassui HE JIOCTYITHI
3MiHa IUTAaHYBaHHS
HP1I0PUTCTIB BUPOOHHMIITBA
BUTOTOBJICH
HS
3 HerKa‘ Texuonoris HasBHi HE JIOCTYIHI
a/IalITUBHICTh IUTAHYBaHHS
J10 3MIHH BUPOOHHMIITBA
BHUpOOIB
OO6pana TexHoJIOTis pearnizalii i7iei crapTany: CTBOPEHHsS HOBOT CUCTEMH OOJIKY JETKUX
BYTJICBOJIHIB

3MH.

ApK.

Ne gokym.

Nignnc | Aata
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OTxe, MOXHa 3pOOMTH TaKUl BUCHOBOK, IO MPOEKT MOXKIUBO
peani3yBaTH, Tak K € 6araro ieil. Takox npuBeAeHO yci HEOOX1IHI TEXHOJIOT ],
aje cepell JOCTYITHUX MOKJIMBOCTI peaizyBaHHs HeMae. [Ipuunna nuiie ogHa —
J0CTaTHBO BUCOKa BapTicTh. [1{00 peanizyBaTu JaHUM NMPOEKT MOTPIOHO 3aTydaTH
3apyOKHUX 1HBECTOPiB. HOBa cucTeMa € MOBHICTIO 1HHOBAI[IWHUM MPOEKTOM Ta
Ma€e BUCOKY HAJIHHICTh B po00Ti. OOpaHO TEXHOJIOTIIO peasi3allii 11ei IpoeKTy:

CTBOPEHHS CUCTEMH OOJIIKY JIETKUX BYTJIEBOIHIB.

4.3. AHaJ1i3 pUHKOBHX MOKJINBOCTEN 3aIyCKY CTAPTAN-TIPOEKTY

Bu3nauaemMo pUHKOBI MOXMJIMBOCTI, SKI MOXXHa BUKOPUCTATH ITiJ Yac
PUHKOBOTO BIPOBA/KCHHS MPOEKTY, Ta PUHKOBI 3arpo3u, Kl Mpu Oyab-IKUX

00CTaBUH MEPENTKOKAIOTH HOTO peanizarlii.

PuHOK XapakTepu3yeThbCsl BaXKJIMBUM aCIEKTOM, SIKUM MOJISATAE Y MICTKOCTI
— MaKCHMAaJIbHO MOKJIMBUM OOCST TpOAaxy MEPBHOTO MPOAYKTY MHPOCTITOM

NEBHOTO Yacy. BiH BUpa)ka€eThCsl B HATYpaJbHUX a00 BapTICHUX OJUHUIIIX.

JIns 1boro HEOOX1MHO BU3HAYUTH OCOOJIMBOCTI 1 IEPCIEKTUBU PO3BUTKY
MONUTY Ha KOHKPETHI TOBapW, ciIa0Ki 1 CwiIbHI cTOpoHHM. Ha OCHOB1 BwIIe
NEPEIYCHOr0 BXKE MOMKIHMBO PO3POOJIIOBATH TMOJAJIBINY CTPATETiI0 Ta TAKTUKY

MAapKETUHTY.

Omxe, 3 SIBISETHCS MOXJIMBICTh CIUTAHYBATH HAIIPSIMU PO3BUTKY IMPOCKTY
13 ypaxyBaHHSIM CTaHY PHHKOBOT'O CEPEAOBHIIA, ITOTPEO MOTEHIIIMHNX KIIIEHTIB Ta

MIPOTIO3HUIIIH MPOEKTIB-KOHKYPEHTIB.
[TIpoBOoAMMO aHAaI3 MOIMHUTY:
1) HasiBHICTH MOTIUTY;

2) OOcsr;

3) JdunHamika po3BUTKY PUHKY.
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Tabmuus 4.5 [lonepenHsa xapakTepucTUKa MOTEHUIHHOTO PUHKY CTapTam-

IIPOEKTY
Ne
n/n Tokasnuku cmamy punKy (HauMeHy8anHs) Xapaxmepucmuka
1 KinbKicTh TOJIOBHUX I'PaBLiB, O] 3

%

2 3arajapHUIT 00CAT TTPOJAXK, TPH/YM.OJT 45000-55000 rpu/ym.on

3 JluHamika pUHKY (SIKICHA OLIIHKa) 3pocTae

4 HasiBHicTh 0OMeXeHb A1 BXOy (BKa3aTu Konkypenuis
XapaxkTep 0OMeXeHb) 3apyOiKHHUX (ipM

5 Crnenudivai BUMOTH JI0 CTaHAApTH3AIl] Ta cepTudikarii Bumoru no 'OCTY

6 Cepenns HOpMa peHTa0eNbHOCTI B TaTy3i (abo 1o puHky), | 74%

VY tabauii 4.5 mpoBeICHU aHATI3 XapaKTEPUCTUKHA MOTCHIIIHHOTO PUHKY

CTapTaI-MPOeKTy, TOMYy MOKHA 3pOOUTH TaKWi 3arajbHUN BUCHOBOK, 1[0 PHHOK

Mae€ 3pOCTardy JMHAMIKY (SKICHY OI[IHKY) 1 XOpOIITHH TOMMUT Ha 3aIpOIIOHOBAHUM

HaMH IIPOIYKT.

Jlanuii MpOEKT MOKe BUUTH Y PUHOK HABITh MPH HASBHOCTI IHIIUX BXKE

ICHYIOUMX 1HO3eMHHX (PipM, SIKi MPALIOIOTh 1 MPOBOASATH PO3POOKH aHAJIOTIB IHX

CUCTEM BHCOKOI SIKOCTI, aJie 32 paXyHOK Cy4acHUX TEXHOJIOT1H 1 iepeBar, mpoayKT

110 PO3POOIISIETHCS € KOHKYPEHTOCTIPOMOMXKHUM.

Hactynmaum kpokoMm Oyne BHU3HAYEHHS MOTEHIIHHUX TPYyN KIIEHTIB, X

XapaKTePUCTUKH, Ta (HOPMYBAHHS OPIEHTOBHOTO MEPEIIKy BUMOT JI0 TOBApPY st

KO>KHOI I'PyIIH.

3MH.

ApK.

Ne gokym.

Niannc

[HaTta
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Tabnuus 4.6 XapakrepucTHka MOTEHI[IMHUX KITIEHTIB CTapTaIl-MIPOEKTY

Biominnocmi y

€MHOCTI. MIPU3BEIIO J10 I[IHU Ta SKOCTI,
2. 3a0e3neunTH HEIMONIPABHUX HasIBHICTh

yc1 YMOBH 11010 HaCJIJIKIB. CEpBICHOTO
Oe3neKku 00CITyroByBaHHS.

JKUTTETISUIHHOCTI.

No Ilompeoba, Llinvosa noBeodiHYi Bumozcu
n/n wo gopmye ayoumopis DI3HUX CROJICUBAYIB
DUHOK (yinvosi cecmenmu NOMEHYIUHUX 0o moeapy
DUHKY) Yinbosux epyn
KIIEHMIB
1. CrBopeHHs 3aBojM, HAYKOB1 OcHOBHUM Bucoka sikicTb,
3pY4HOTO KOMILJIEKCH, dakTopoM € BHUCOKa TOYHICTb
BUKOPHUCTAHHS MalIMHOOYIIBH1 IIPaBUIIHO pe3yabTaTiB
npuiIany s KOMIIaHIi, nigiopanuit BUMIPIOBaHHS,
1 | BumiproBaHHS aBlakoMTaHIi, MEePETBOPIOBAY JUISl | ONTHMAaJIbHE

PIBHSI PITUHU B MeEIUITIHA. TOTO, 1100 HE CHIBBIAHONIECHHS

Orxe, 3aBoau, ¢GipMU 3 BEIMKOK KUIBKICTIO POOOYMX YCTAHOBOK 1 3
BEJIMKOIO KIJBKICTIO 3aMOBJICHb MOBHUHHI OyTH MOTEHIIHHOIO T'PYIMOK KIIEHTIB
IPOJYKTY, sIKi OyAyTh BIEBHEHI B €eKOHOMIYHIA BUTO/1, HAMIMHOCTI Ta TOYHOCT1
CHCTEM.

IIpu 3acTocyBaHHI Cy4acHUX TEXHOJIOTIH B JAHOMY MPOEKTI 3’ SIBISIOTHCS
neBH1 pusuku. JIJIsi YHUKHEHHS 3arpo3 CHUCTEMU HEOOXIIHO YIOCKOHAJIIOBATH
oOnmagHaHHSA, a TakKoX TpaloBaTH 3 iX HaJAIlITYyBaHHSIM IIOBHHHI
BHUCOKOKBaTi(p1KOBaH1 (haxiBILi.

Cnig 3a0e3neunTy HasBHICTH CEPBICHOTO OOCITYyrOBYBaHHS, ONTHUMAJIbHE
CHIBBIHOIIEHHS IIHM Ta SIKOCTI 1 CTBOPUTH OUIBII 3pyYHUN TpuiIam s

BUKOPHUCTAHHS B CUCTEMI OOJTIKY.

MJ]TIM81mn.04.000.00113
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Tabnuis 4.7 axropu 3arpo3

MNe
n/n Daxmop 3micm 3aepo3u Moocnusa peakyis komnauii
1 | Konkypenmis 3MEHILEHHS IPOAAXKY Pexnamni akiii, 3HIKKH
2 Crapinas [TosiBa HOBOT mpomyKiIii MOHITOpPHUHT TPEHIIB
3 BiacyrHicts 3MEHIIECHHS TPOJIAKY ITomryky nocravyaibHUKIB 32
HaJIIHHIX pyoexom
MOCTAaYaJIbHUKIB
BHCOKOSIKICHOTO
oOnasHaHHs
4 Kpusa 3MEHIIEHHS NPOJIaXy 3MEeHILIEHHS I[IHU TOBapy Ta
MOIIYK HOBUX MapTHEPIB
5 Texuiunuii Henocrarasa KiIbKiCTh BnpoBamkenHs nmocTiitHOT
daxiBIiB MIATPUMKH
KBaTi(piKOBAHUX
CHerniaiaicTiB

Y Tabmumi 4.7 mnokazaHo (aKTOpPH 3arpo3: KOHYPEHIIis, BIJICYTHICTH

HaﬂiﬁHHX IMOCTa4aIbHUKIB BUCOKOSIKICHOTO O6Ha,Z[HaHH}I, Kpu3a — BINIMBAKOTH HA

3HIDKCHHS TIPOJAXKY MPOEKTY, a (HaKTOpH — CTApiHHSA Ta TEXHIYHUU (AKTOp €

IPUYMHOIO HEJOCTHBOT KUTBKOCTI (DaxiBITiB.

Bume mnepenideHi ¢akTopu BINIMBAIOTh HAa PHUHKOBE BIIPOBAKEHHS

HAIIOTO CTApTaIl-MPOEKTy, a TaKOoXX MOXIIMBY peakiio Ha Qakrop, 00

3MEHIIUTH MOTO 3arpo3y.

3MH.

ApK.

Ne nokym. Niannc

[HaTta
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Tabmuus 4.8 @akTopu MOKIUBOCTEH

Ne . . .
i Daxmop 3micm modrcniugocmi Moowcnusa peaxyis komnanii
1 Buxin Ha HOBI pUHKH 30utbieHHs ToBapooOiry | IlizBuieHHs monury, po3pooka
HOBHX i71e
2 BrpoBamkenns HOBUX | SIKicHe MOKpaIiieHHs [TinBUIIICHHS TTOTIUTY Ta LiHU
TEXHOJIOTI Ha PUHKY TOJIOBHUX Ha MPOIYKT
napaMmeTpiB
IPOAYKTY
3 [oninmenHs ta [TokpameHnus ymoB 30UIbILIEHHS LIHU Ta MOIUTY,
YIIOCKOHAJICHHS BUKOPUCTAHHS Ta HAYKOBE JTOCIIHKCHHS
cucTeMH Oe3rneku 30epiranHs
Mo>xJIMBUH BILUIMB Ha
4 [Tonituko mpaBoBi KYIIBIIO 200 MpoJax 3MiHA HallPSIMKY IMIIOPTY
TOBapy
[MinTprmMka
5 ExoHomiuH1 IHHOBALIITHOTO [TinBUIIIEHHS MONUTY Ta LIHU

BUpPOOHMIITBA SIKICHE
MOKPAIEHHS OCHOBHUX
napaMeTpiB IPOIYKTY

Ha TIPOAYKT

VY tabnuii 4.8 6ayuMo BU3HAYEHHSI OCHOBHUX (PAKTOPIB MOKIMBOCTEM, K1

CIPUYMHSAIOTH PUHKOBE BIPOBAKEHHS HAIIOTO CTAPTAN-TIPOEKTY (BUXi1 HAa HOBI

PUHKH, BIPOBAKCHHS HOBUX TEXHOJOTIN, MONIMIIEHHS Ta YJOCKOHAJICHHS

CUCTeMU Oe3MeKH, MOTITUKO-TIPABOB1 1 EKOHOMIUH1).

3MH.

ApK.

Ne nokym. Niannc

[HaTta
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Tabmuus 4.9 CryneHeBuil aHai3 KOHKYPEHIIIT HA pUHKY

Ocobnusocmi
KOHKYPEHMHO20
cepeoosuya

B uomy nposensemuvca
0aHa xapakxmepucmuka

Bnnue na oisnvuicme
nionpuemMcmea (MoNCIUusi
0ii’ komnanii, wob 6ymu
KOHKYDEHMOCHPOMONCHOIO)

1. MonomosricTiyHa
KOHKYPCHITIS

Benuka KilbKiCTh HEBEIUKUX
BUPOOHUKIB, SIKi IPOTIOHYIOTh
HE 1ICHTUYHY TPOIYKIIIFO.

Burorosnenus OuIbIII
JIOCKOHAJIOTO MPOJIYKTY

2. Hamionaneuuii

Konkypenuis ¢ipm
Ha MDKHapOJIHOMY

BinkpuTTs HOBHX TOUYOK MO
KpaiHi, TOOTO PO3LINPEHHS

MPOJIYKTH, K1
3a/I0BOJILHAIOTH Pi3HI
noTpedu

piBHI
3. Buyrpimaporanysesa Bupobuuku PopMyBaHHS pUHKOBOT
KOHKYPEHIIis BUTOTOBJIAIOTH BapTOCTI TOBapy

4. ToBapHO-BHI0BA

OnuH BUI TOBApy IS
3a/I0BOJICHHS TTOTPEOH

VYHIKaIbHICTh KOKHOTO
00’€KTY; yIOCKOHAJICHHS Ta
CTBOPEHHSI HOBUX (YHKIIIH

MIPOTIOHYIOTH TMOIOHMIA
IPOIYKT

5. liHoBa Buxopucranss miH sk [TinBuIIEHHS IKOCTI
3ac00Y JTOCATHCHHS NPOAYKTY, 32 TAKOIO K
3aBOIOBAHHS PUHKY I[IHOIO, 110 1 Y KOHKYPEHTIB

6. Mapouna KonkypenTHi kKommaHii 3HWKEHHS IiH Ha TOBap;

3aKyIKa SKICHUX MPUJIAIIB,
CTBOPEHHS BJIACHO1
TOProBO1 MapKu

VY tabnwuii 4.9 npuBeeHO CTYNIEHEBUH aHal13 KOHKYPEHIIli, TOOTO Onrucano

3arajgpHl 1i pUCHM Ha PHUHKY. Temep MPOBOAMMO OUIBIN JE€TaJbHUN aHAaIi3

KOHKYypeHIIii B raimy3i 3a M. [Toprepom (tabi. 4.10).

OCHOBHMMH  OCOOJIMBOCTSIMH  KOHKEPEHTHOTO  CEpPEeAOBHINA €

MOHOTIOTICTUYHA, HAIllOHAJIbHA, BHY TPITHBOTATY3€Ba, TOBApO-BHU/I0BA, IIIHOBA Ta

Mapo4Ha KOHKYPEHIIii.

MJ]TIM81mn.04.000.00113
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ApK.

Ne nokym. Nignnc | Aata
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Tabmuus 4.10 Anani3z koHkypeHuli B rairy3si 3a M. [Toprepom

Ilpsimi so . Tosapu-
P llomenyiuni  |[locmauanoruku ] ) P
KOHKYpeHmu Knienmu 3AMIHHUKU
) KOHKYpeHmu
8 eany3i
Crnaoosi
ananis .
Y Bucoxkuit ®dakTopu
Rosemount . Hegennka Hegenuka Tal
Oap’ep ) ) 3arpo3 3 OOKYj
Metran c001BapTICTh, BeJINKa . .
BXOJ’KEHHS B ) ) ) 3aMIHHHUKIB
Emerson AKICTb TOBapy |cOOIBapTICTh
PUHOK
[IpucyrHi Hina, ymoBu | Bapticts | Bincythe
Bucuosku: InTencuBue [IOTEHIIHI CHiBMpaIli CHCTEMH,
KJIICHTH SIKICTB
OT)KG, Ha KOHKypeHIIiIO B rany3i BIIJIMBAKOTh IIOCTAHAJIBHHUKHU Ta

cnokuBaui. Takox He MOTpiOHO 3a0yBaTH MPO 30UIBIIEHHS POCTY KOHKYPEHIIIi

MIXK

ICHYIOUMMH KOHKYPEHTaMH.

Tun koHKypeHIii

3riIHO 3

CTPYKTYPHOT'O IMIXOY 10 aHaJI3y — MOHOIIOIICTUYHA KOHKYPECHITIS.

[Ipamumu koHKypeHTamu € Rosemount, Metran, Emerson.

MCXKaMH

HactimHuM KpoKOM BH3HAYaEMO Ta OIHUCYEMO TMepeNiK (aKTopiB

KOHKYPEHTOCITPOMOXKHOCTI. OCKIUIBKH CTapTan-mpoeKT I¢ HE BIPOBAKCHUM,
TOMY HEMOXJIMBO TPUBECTH TOYHI JaHi, aje IT0Ka3aHO MPHUOIU3HI OIHKH

KOHKYPEHTOCIIPOMO>KHOCTI.

MJ]TIM81mn.04.000.00113
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Tabmuus 4.11 O6rpyHTyBaHHS (PaKTOPIB KOHKYPEHTOCIPOMOKHOCTI

No Daxmop Obrpynmyeanns (HageoeH s YUHHUKIB, Wo poOisimb
n/n | KOHKYpPEeHmMOCNnpOMOMCHOCMI gaxmop
0715 NOPIGHAHHS KOHKYDEHMHUX NPOEKmMi6 3HAYYUUM)
1 Buxopucranus TounicTe mMapamMeTpiB TECTYBaHHS Ta JOCTOBIPHICTh
BHCOKOTEXHOJIOTTYHOTO OTPUMAaHUX PE3YNIbTATIB, KA MATBEPIKYETHCS
oOnagHaHHsA SKICHUMH MaTeMaTHYHUMHU PO3paxXyHKaMu
2 Bucoxa napiitHicTs poboTn | ['apanTis mpaBmiibHOT poOOTH 008 THAHHS
npuiany
3 SKicTh MPOIYKTY Masi rabapuTH Ta 3aCTOCyBaHHSI HOBUX
TEXHOJIOT1H B po3po0IIi MPOIYKTY
4 Bucoka TouHICTb JloCTOBIpHICTH OTPUMAaHUX PE3YJbTATIB, MaJla
pe3yibTaTIB BUMIPIOBAHHS | MOXHOKA BUMIPIOBAHHS
5 [IpocroTa peanizamii 3a0e3neuyeThCcsl BUKOPUCTAHHSM ICHYIOUMX METO/IIB

BHUMIPIOBAaHHS

3a1311511<1/1 IMPOBCACHOMY aHaHiSy MHU BH3HA4YMJIM Ta OIIHMCaAJIU (1)aKTOpI/I

KOHKYPEHTOCIIPOMO>KHOCTI HAIIOTO CTAPTAI-TIPOEKTY.

BUKOPHUCTAHHS BUCOKOTEXHOJIOTIUHOTO 00JIaJHAHHS, BUCOKA HAAIMHICTh poOOTH

npuiaay, SKICTh TPOAYKTY, BHCOKAa TOYHICTh PE3YJIbTAaTiB BUMIPIOBAHHS,

VY rtabmumi 4.11 Gaunmo, 1m0 ¢akropaMu KOHKYPEHTOCIPOMOXKHOCTI €

IIPOCTOTA peaizarii.

IIPOEKTY, HEOOXITHO IMPOBOJUTH SIK MOPIBHSIBHUN aHalli3, IPHIOMY MPUILIATH

yBary Ha CHpsIMyBaHHS KOHKYPEHTOCIIPOMOKHOCTI crapramny. Lle o3Haudae, 1o

JIns BU3HAYEHHS CTPATETIYHOIO aHali3y CWIBHUX Ta CIA0KUX CTOPIH

BHYTpimIHI (pakTopu — HaKTOPH KOHKYPEHTOCIIPOMOKHOCTI.

3MH.

ApK.

Ne gokym.

Niannc

[HaTta
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Tabmuis 4.12 TlopiBHsUIbHUM aHaMI3 CWIBHUX  Ta  CJIaOKux

cTopiH «CucTeMH 00JIKY JIETKUX BYTJIEBOIHIBY

Bbanu . . .
1-20 Petimune mosapig-konKypenmia y
Ne NOPIBHAHHI 3 ... (HA38a
n/n | @akxmop KOHKYPEeHmMOCHPOMONCHOCMI nionpuemcmaa)
3| 2|-1| 0 |+1| +2 | +3
1 | Bucoxa sKicTh 1 CBOE€YACHICTH 19 +
BUKOHAHHS poOOTH
2 | OnoTuMasibHe CHiBBiIHOIIEHHS [IHU 18 +
1 IKOCTI
3 | ImauBimyaibHHUH TTiAXIT 20 +
4 | HoBusHa 16 +

VY Ttabmumi 4.12 mu 6aurMoO MOPIBHSUIBHUN aHalli3 CHJIBHUX Ta CIIa0KHX
CTOPIH, KU TTOKA3ye, 10 MPOIYKT € HAAIHHUM, IOBTOBIYHUM, SKICHUM 1 HOBHUM,
a TaKOXX Mae€ TepeBary repej iCHyrouuMu. MojKHA BBaXKaTH, IO TPOEKT Oyie

KOHKYPEHTOCIIPOMOKHUM Ha PUHKY.

[TpuBenu yoTupu hakTOpu KOHKYPEHTHOCIIPOMOYKHOCTI: BUCOKA SKICTb 1
CBOE€YACHICTh BUKOHAHHS pOOOTH, ONITHMAaJIbHE CITIBBIIHOIIEHHS IIHU Ta SKOCTI,

IHAUBITYaTbHUM MMiAX1]1, HOBH3HA.

Hactymaum kpokom pozpodka SWOT- anani3z crapran-npoekTy y Tabmuiri
4.13.

MJ]TIM81mn.04.000.00113
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Tabmuus 4.13 SWOT- ananiz crapran-npoexTy

CuIbHI CTOpPOHU:
1. BukopucTaHHS BUCOKOTEXHOJIOTTIHOT'O
00J1aIHaHHS,
2. Bucoka HafiiiHICTh poOOTH TIPUITALTY;
3. Kpama sixicTe IpOayKTY;
4. Bucoka TOYHICTh PE3yJIbTaTiB
BHUMIPIOBAHHSI.

Cnalki CTOpOHHU:
1. Bucoka co0iBapTicTh KiHIIEBOTO
HPOAYKTY;
2. KonkypeHntisi.
3. SIkmio BUCOKA ITiHA 332 POAYKT, TO KIIIEHT
oOupae OLTBII EIeBIE, IO CIPUYNHSIE
BTPATy NOTEHIIHHOTO 3apOOITKYy.

MosxnuBoCTI:
1. MOXIUBICTh PO3LIMPEHHS PUHKY;
2. Buxig Ha HOBI pUHKY;
3. 30iTBIICHHS IPOIAX;
4. TloninuieHHs! XapaKTEPUCTHUK CUCTEMH.

3arposu:
1. [TocuneHHs: KOHKYPEHIIil Ha PUHKY;
2. Kpusa;
3. BincyTHICTh HAIIHUX TTOCTAYAILHUKIB
BHCOKOSIKICHOTO OOJIafHaHHS

[lepenik cMIIBHUX Ta CIAOKUX CTOPIH CTApTal-MPOEKTY MU OOTPEHTYBAIIU

B Tabnuii 4.13. HaBeneHi Tako pUHKOBI 3arpo3u Ta PUHKOBI MOXKJIUBOCTI, SIK1

CKJIQJIa0ThCSl Ha OCHOBI1 (PaKTOPIB 3arpo3 1 MOKJIIMBOCTEH.

3arpo3u He 3BepTaloyM yBary Ha (pakTopu He € peani3oBaHUMHU HA PUHKY,

ajyie MaroTh BUCOKY MMOBIPHICTH BIPOBAJMKEHHS.

3aBasiku SWOT-ananizy MokHa OOTpYHTYBAaTH allbT€pPHATUBH PUHKOBOT'O

BITPOBA/PKEHHS IIPOEKTY HA PUHOK Ta MPUOIM3HUN ONITUMAILHUN Yac IX pUHKOBOT

peamizaiii 3 OISy Ha IMOTEHIIMHI MPOEKTH KOHKYPEHTIB, IO MOXYTh OyTH

BUBEJICHI HA PUHOK.

Onucani Taki aJbTepHATUBH TPYHTYIOTBCS HA OCHOBI CTPOKIiB 1
HMOBIPHOCT1 OTPUMAaHHS TIEBHUX PECYPCIB.
MJITIMS8 1mn.04.000.00113 76
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Tabnuus 4.14 AnpTepHATUBU PUHKOBOI'O BIIPOBAIXKEHHSI CTapTAl-IIPOEKTY

Ne n/n Anbmepnamusa Hmosipuicmo

Cmpoxu peanizayii
(opicHmoBHULl KOMNIEKC 3aX00i8) PUHKOBOT |  OMPUMAHHA

noeeodinKu) pecypcis

1 Crpareris HeTpasizaii puHKOBUX 3arpo3
3aBIISIKU CHJIbHUM CTOPOHAM IPOEKTY

Bemnuxka 11 micarnis

2 Crpareris koMIeHcarlii c1abKux CTOpiH Bemmka 1 pik i 5 micsin

MMPOCKTY 3aBAAKU HAIBHUM PUHKOBHUM
MOXIIUBOCTAM

[IpoBenena po3poOka aHamizy poO3pOOJIEHUX allbTEPHATUB PHUHKOBOTO
BIIPOBAKCHHS TIOKa3y€e HaWKpally albTepHATHBY 3 HAHOUIBIIOW HMOBIPHICTIO
OTPUMAaHHS PECypCiB, a TaKOX, sIKa € MIBUJKOI Yy BHBEJEHHI Ha pUHOK. Tomy
BU3HAYAEMO CTpATETil0 HeWTpasizalii PUHKOBUX 3arpo3 3aBISKH CHIHHUM

CTOpOHaM CTapTally HadBHUX PUHKOBHUX MOXKJIMBOCTEH.

4.4, Po3po0JieHHSI pUHKOBOI CTpaTerii NpPoeKTy

Po3pobnennss puHKOBOI  cTparerii mepmmM  KpOKOM  Iepeadadae
BU3HAYCHHS CTpaTerii OXOIUIEHHS PUHKY: OMHUC IIUIBOBUX TPYH TOTCHIIIHHUX

CIIOKUBAYIB.

MJ]TIM81mn.04.000.00113
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Tabmuus 4.15 Bubip nuib0BUX Ipyll HOTEHLIMHUX CIIOKHBAYIB

No Onuc npodhinio TI'omosnicme | Opienmosnui | Iumencuenicmo | Ilpocmoma
wn Yinvbosoi epynu cnodKcusayie nonum 6 KOHKYDeHyii 6 6X00Y y
nomenyiiHux CnputiHAmu Medrcax ceamenmi ceamenm
KAi€eHmie nPOOYKm Yinbosoi
epynu
(cecmenmy)
1 HepxaBHi Torosi Bucokuit Bucoka +
MiTPUEMCTBA
2 IIpuBarHi T'oToBi Bucoxnii Bucoka +
MiITPUEMCTBA
SIKi 1UIbOB1 TPpyNU 00paHo: Iep’KaBHI Ta MPUBATHI MIANPUEMCTBA.

3a pe3yapTaTaMu aHalli3y MOTEHUIMHUX IPYIl CMOKMWBa4viB 0OOpPaHO I[11HOBI

Ipynu, Ui SIKAX 3alpONOHYEMO CBIA MPOEKT ISl yIOCKOHAJIEHHS POOOUYMX

IIEHTPIB Ta BU3HAYEHA CTPATETis OXOIUIEHHS PUHKY — AMQEpeHiliiioBaHa rpymna

MAapKCTUHTY, TaK AK IIPOBOIAUTHCA p060Ta 13 OJHHUM CCIMCHTOM 1 JJIs1 HbBOT'O

pPO3POOIISIIOTh KOHKPETHY TMpOrpaMy PHHKOBOTO BIUIMBY. AJie J0JIaTKOBO

bopmyIT0I0Th 6a30BY CTPATET1I0 PO3BUTKY ISl pOOOTH B 0OpaHOMY CETMEHTI.

3MH.

ApK.

Ne nokym. Niannc

[HaTta
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Tabnuus 4.16 BusnaueHHst 6a30Boi cTpaTerii pO3BUTKY

Obpana Cmpamezis Knrouosi bazosa
Ne n/n anvmepHamuea OXONJIeHHS PUHKY [KOHKYPEHMOCHPOMOJICHI |  cmpamezis
PO36UMKY NPOEKmy no3uyii 6i0n06ioHo 00 po3sumxy*
00panoi anbmepHamusu
'Y 10CKOHaJIeHHS Po3pobka Haiikparmii po6oui Crpareris
1 XapaKTEPUCTHK 0e31IeYHOTO [CHTPH, YIOCKOHAJICHHS
piBHEMIipa ,
T epeHIiais
CXEMU KJIaJaHHS OTNITHMAJIbHE
Ta nepeadavyae CITIBBIHOIIICHHS
HaAIIEHHS IHA-SIKICTD, SIKICHE
MPOAYKTY 00J1aTHaHHS
BaYKJTHBHX
BJIACTUBOCTEU

bazoBa ctpareris — crpareris audepeHmiamnii Ta yaocKoHaleHHs. BoHu

Hepe}l6aanOTI) HaIIiJ'IeHHH MMPOAYKTY BaXXJIMBUX HCO6Xi)1HI/IX BJIaCTI/IBOCTeﬁ,

3aBJSKH SIKMM IIPOEKT € SKICHIIIUM Ta 1HIINM Ha BIIMIHY BiJ] KOHKYPEHTIB.

[Ticns woro BU3HauaeMo 0a30BY CTPATETiI0 KOHKYPEHTHOT MOBEIIHKH.

Ta6mums 4.17 BusznauenHst 6a30B0i cTpaTerii KOHKYPEHTHOI MMOBEIIHKH

Ne n/n Yu € npoexm Yu 6yoe komnanis | Yu 6yoe xomnanin | Cmpamezis
«nepuionpoxioyem» Ha |  WYKamu HOGUX Konitosamu KOHKYPEHMHO
PUHKY? cnooicusais, abo OCHOBHI i nosedinku ™
3abupamu Xapaxkmepucmuxu
ICHYIOUUX Y moeapy
KOHKYpenmig? | KOHKYpeHma, i aKi?
VY xommnanii Maiixe
' He Oyzie CX0XKOCTi ¢ N
1 Crapran I-‘Ie € Komnanisa KOHKyPEHTAMI, e [To3uwiiina
«TIEPIIOMPOXIAEM» | HIyKaTHMe HOBUX MO MBI 36ir obopoHa
CHOXKNBATIB aTYMKIB, SIKi
BUKOPHUCTOBYIOTHCS
JIIA BI/IMipIOBaHHSI
MJJ.IIMS8 Lun.04.000.00I13 i
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ba3oBoro cTpareri€o KOHKYpEHTHOI NMOBEAIHKUA Oys0 0OpaHO CTpaTerito
3aUHATTS MO3ULIMHOT 000poHU. CyTHICTH MOJSTA€ B TOMY, IO KOMITaHisl BUOHpae
OJIMH a00 JIeKUIbKa PUHKOBUX CETMEHTIB HEBEJIMKOTO PO3MIpY.

['onoBHe 3aBlaHHS KOMMAaHIi — NOCTIMHUIA PO3BUTOK CBO€1 KOHKYPEHTHOI
NepeBark, BCTAHOBJIEHHS KOHTAaKTy MDK CIHOKMBayaMH, MIATPUMKA BXITHUX
Oap’epiB.

Ha ocHoBi1 6a30B01 cTpaTerii KOHKYpEHTHO1 IMOBEIHKH MPOBEAEMO aHai3
CTpaterii MO3UIIOHYBaHHA, Ky MOKHA BU3HAUYUTU NMPU (POPMYBaHHS PUHKOBOI
MO3UII1i, TICJS YOTr0O CIOKUBAYl MatOTh BIIPOBAUTH MPOEKT.

Tabnuus 4.18 BuzHaueHHs cTpaTerii NO3UILIOHYBaHHS

Ne n/n|  Bumoeu oo bazosa Knrouosi Bubip acoyiayiii, saxi
mosapy cmpamezis KOHKYDEHMOCHpOM | Marome cghopmysamu
Yinbosol PO3GUMKY 02CHI no3uYyii KOMNJIEKCH) NO3UYIIo
ayoumopii 81ACHO20 BIACHO20  NPOEKmy
cmapman- (mpu K1H0408UX)
npoexkmy
1 Bucoxka VY nockoHaJIEHHSA OnruMansHe HaniiiHicTh, SKICTb,
TOYHICTH 1 Ta CHIBBIIHOILIIEHHS BHCOKA TOYHICTB,
onTUMIizaris nudepeHItiamiamis [[IHYU Ta SIKOCTI CBO€YACHE BUKOHAHHS

Busnauenns crparerii mo3uIliOHYBaHHS HEOOXITHE 3 METOI BHUIUICHHS
cepeq KOHKYPEHTIB Ti 3alHSATTS T1JIHOTO MICI HE TUIBKH IS CIIOKHBAYiB, aje i
JUTSI CAMUX YYaCHUKIB CTApPTAM-TIPOCKTY.

Kommanis o0pana Taki crpaTerii pO3BUTKY — YAOCKOHAJIEHHS 1
nudepeHItanis, a mijiboBl TPy — Aep>KaBHI Ta MPUBATHI MAMPUEMCTBA, AKI BXKE
MaloTh MOCTAYAIBHHKIB, aJie TaK SIK MPOBEJCHA pPO3pOOKa HOBOI TEXHOJOTII, TO
KIII€EHTH TIEPEUIYTh BiJl KOHKYPEHTIB 10 KOMIaHii.

Bumoramu 10 ToBapy MiIBOBOT ayAUTOPil € BUCOKA HAJIIHHICTh, TOYHICTD,

oTHMi3arliss poOOTH, CBOEYACHE SKICHE BUKOHAHHS.
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4.5. Po3po0JieHHsI MAPKETHHI0BOI IPOrpaMM CTAPTAN-NIPOEKTY

[Tlin yac po3poOJeHHS MapKETHHTOBOI MporpaMu NEPIIMM KPOKOM €
po3poOka Ta OOrpYHTYBaHHS MapKETUHIOBOI KOHIIEMIIIT TOBapy, SIKUM OTpUMAE

cnokuBad. Y  Ttabmumi  4.19  miacymyemo  pe3yibTaTH  aHANI3Y

KOHKYPEHTOCIIPOMOKHOCTI TOBapy.

Tabnuus 4.19 BuzHaueHHs1 KIIOYOBHUX MepeBar KOHIEMIT NOTEHIIHHOrO

TOBapy
Ne Ilompeba Bueooa, axy Knrouosi nepesacu nepeo
n/n NPONOHYE MOBAP KOHKYpeHmamu (icHyioui

abo maki, wo
nompiono cmeopumu
1 Po3po6ka BupoOiB y BukonanHs BCiX 3aBAaHb, | BIoCKOHanIeHHS CHCTEMH,

TE€pPMiH, TOYHICTh, 3aXUCT
BiJl BUOYXIB, SIKICTh Ta
MOOLIBHICTE

3a0e3medeHHs
JIOCTOBIPHOCTI Pe3yJIbTaTIB
BUMIpIOBaHHs, Oe3reyHa
CHCTEMa CKJIaJaHHs, AKICHI
Marepiai Ta 3py4HICTh B
poboTi

IMOCTIMHA TeXHIYHA
MiATpUMKa, BHOIp Ta
3aKYITIBIIS
BHCOKOTEXHOJIOTYHOTO
oOJyiafHAaHHS Ta AKICHUX
MarepiaiiB, MOOUTBHICTh

KOHCTPYKITii

3a paxyHOK KJIIOUEBHX MepeBar nepea KOHKypeHTaMu Oyie BJOCKOHAJICHA
CHUCTEeMa, TIOCTIMHA TeXHIYHA IMATPUMKA, SKICHE oOJagHaHHA Ta MOOUIBHICTH
KOHCTPYKIIii. TakuM 4MHOM, SIK 1 Y KOHKYPEHTIB PO3POOIIOETHCS MAPKETUHTOBA

mporpaMa cTapTan-IpoeKTy.
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Tabmuis 4.20 Onuc TpbOX PiBHIB MOJIEII TOBAPY

Pieni mosapy Cymmuicmo ma cknaoosi
I. ToBap 3a 1. besnexa.
3aJlyMOM 2. 3pydHe BUKOPUCTAHHSI.
BrnactuBocTi/XapakTepuCTHKH M/Hwm Bp/Tx /Tn/E/Op

I. ToBap y 1. ExoHoMIiuH1 Hwm Bp
peanbHOMY 2. BumiproBanipHa cuctema Hwm E
BUKOHAHHI 3. HanxiiHicTh M Tn

4. TexHOJNOT14HI M Tx

5. besnekn M Tx

SIKiCTh: TEXHIYHUHN PErJIaMEHT, MATEHT

[TakyBaHHS: KOKE€H KOMIUIEKTYIOUNH YIAaKOBYETHCS OKPEMO B KAPTOHHY
KOpOOKY 3 Ha3BOIO TOPrOBEIbHOI MapKH 1 yciMa XapaKTepUCTUKAMHU

Mapxka: Ha3Ba opraHizaiii-po3poOHuKa

o mponaxy: BAOCKOHAJEHUIN NpHIIaj

II1. ToBap 13

. [Ticns mpomaky: MOXKIJIMBICTh CTBOPEHHSI HOBHX TIPHJIAJIIB YIOCKOHAICHUX
MIAKPITUICHHSM

MPUJIAIIB IJIs1 BUMIPIOBAHHS Y OUTBII CKJIATHUX YMOBaX

3a paxyHOK 40ro MOTEHIIHHUN ToBap Oy/e 3aXHIINECHO BiJ KOIIIOBAHHSA: MATCHT Ha BUHAXI/,
3aXUCT IHTEJIEKTYaIbHOT BIIACHOCTI.

VY tabnumi 4.20 HaBeneHa TPHOX-PIBHEBA MOJIENb TOBAPY, YV CKIIaJl KO 3a
3aIyMOM € Oe3IeKa 1 3pydyHe BUKOPHUCTAHHS MPOAYKTY, OCHOBI XapaKTEPUCTHUKHU
rOTOBOT'0 TOBapy, CHOCIO MaKyBaHHS MPOJYKTY, SIKICTh Ta 3aXHCTY BiJl ILIariaTy
Ta KOIiroBaHHs. Hamam BU3HAYMMO IIHOBI MEXi, SIKi HEOOXITHI ISl KepyBaHHS
MIPY BCTAHOBIICHHS IIHU HA TIOTEHIIWHUM TOBap, a TAKOXK 3aBASKU IKOMY 0a4uMO
aHaJi3 I[iH TOBapiB KOHKYPEHTIB, PIBEHb JIOXO1B CITOKHBAYIB.

HacTtynmHuM KpoOKOM € BH3HAUEHHS MEX BCTAHOBJIEHHS I[IHM, Ha SKi
HEOOXIHO CIIPSIMOBYBATHUCS TIPU BCTAHOBJICHHS I[IHM Ha TOBap, 110 mepeadadae
aHaJi3 IiH TOBapiB KOHKYPEHTIB 1 IOXO/IIB CIIOKMBaYiB MPOeKTy (Tab1.20).

Jlist Bu3HaueHHs 1iHKW OyJI0 TIPOBENICHO OTJISi Ta aHalli3 BapTOCTI TOBapiB

aHATOT'1B, TAKOX JOCIIJI)KEHO 0a3y CUCTEMU OOJIIKY JIETKUX BYTJIEBOJHIB, 1 TOMY
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BHU3HAYEHO TaKy LIHY Ha ToBapH 3aMiHHUKUA — 100000 rpH. , a TOBapu aHAIOTH —
85000 rpH. /{15 BCTaHOBIIEHHSI BEPXHBOI Ta HMXKHBOI MEX1 Ha TOBap HEOOX1IHO
Oy710 3HAWTM 3arajdbHl BUTPATH HA 3aKylIBIIO, HACTPOIOBAHHS, OCHOBHI
koMmrnoHeHTH. Tomy HkHs 1iHAa — 55000 rpH, a cobiBapticTh — 48000 rpH. 3
ycboro Ha komnoHeHTd 12000 rpH., BupoOHuuTBo 6000 rpH., HamaroJKeHHs

8000 rpH., nporpamue 3a6e3neueHHs: 14000 rpH., Ha iH1I1 BUTpatu — 8000

I'pH.
Taomung 4.21 BusHaueHdsa MeX BCTaHOBJIEHHS IIIHU
Pisenv yin na Pisenw yin na Pisenv 0oxoois Bepxusa ma nuorcns
Ne n/n moesapu moeapu Yinboeoi epynu MeNCi 6CMAHOB/IEHHS
3AMIHHUKU amanozu cnoJcusayis YiHU Ha Mosap/nociyay
1 100000 rpu 85000 rpH 10000-30000 rpH| 55 THC. — 150 THC. TpH

VY tabnumi 4.21 npuBeaeHI PUHKOBI IIHM HAa TOBapH 3aMiHHUKH, TOBApHU
aHaJIOTH, PIBEHB JIOXOIB IIJILOBOI IPYITH CIIOKUBAUiB. Y pe3ysIbTaTi OTPUMYEMO
JIaHI BEpXHbOI Ta HUKHBOT MEXI I[IHA HAa TOBAp/MOCIYTY.

JIns moAanpIioro aHamizy HEOOXiTHO BU3HAYUTHU 30yT MIAIPHEMTCBOM
CBOTO TOBapy, IO € MPOILIECOM peajisallii IPOMHCIOBOI MPOAYKIli 3 METOIO
3/I0BOJICHHS MOTPEO 1 3aMUTIB CIIOKMUBAYIB Ta OTPUMAHHS BUPYUKH.

30yT € TOJOBHUM €JIEMEHTOM MAapKETHHTY, IO CTOITh M03aqy TaKUX SIK
BUSIBIICHHSI CITIOKMBUYMX TIOTpeO, po3poOKa TOBapiB, BCTAHOBJICHHS HAa HHX

BIIMMOBITHOT IIHU, HAJIATOJKEHHS CUCTEMHU €(PEKTUBHOTO CTUMYJTY.
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Tabnuus 4.22 ®opmyBaHHS CUCTEMU 30yTy

Ne Cneyudghixa Dyuxyii T ubun Onmumanvha
n/ 3aKynieenbHol 30ymy, AKi mae a cucmema
" noeeoiHKuU BUKOHY8aMU Kauamy 30ymy
YINbOBUX KNIEHMIE noCmMayanbHUK 30ymy
moesapy
1 3BuunHa MoaudikoBana] Bcranosnenns | Kanam nynsoBoro| BnachHa cucrema 30yTy.
KYIIBJIS, OpiEHTAITis Ta piBHS BupoO6uuk npomaae
Ha peryJsipHe HAJTAIITYBaHHS, MPOJYKT KITIEHTY,
3aMOBJICHHS TIOCTABOK| BCTaHOBJIEHHS BUKOPHCTOBYIOYH TaKi
KOHTAKTIB 13 crocoou:
CITO)KMBaYaMH, - TOPTiBIIA Yepe3
3MCHIIICHHS MarasuHu,
BUTpAT - TOPriBJIA YCPE3
OyniBenbH1
MiIPUEMCTBA.

Ha ocHoBi cnerudiky 3aKymiBebHOT MOBEIHKY I[IJTLOBUX KIIIEHTIB Oylia
IpoBeJIcHa PO3pOOKa BIIACHOI CUCTEMU 30YyTY, KOJIM BUPOOHHUK MPOJIAE MPOTYKT
KIIEHTY WUIIXOM TOPTiBJII dYepe3 MarasuHu 1 OyaiBeiabHI IAIPHEMCTBA.
I'mubunOO KaHay 30yTy € KaHajd HYJIhOBOTO PIBHS TaK SK KOMIIaHisl TOBUHHA
MiATPUMYBATH TICHI KOHTAKTH 13 CIIOKUBaYaMHU.

HactyrmauMm kpokoMm BU3HaY€HHS KOHIIETI[IT MapKETUHTOBUX KOMYHIKAIlIN
y Tabmuii 4.23.

OcHOBHHMM 3ac000M KOMYHITIKAIIT € 3IaTHICTh CAMOCTIHHO Ta €(EKTHBHO
BIIMBATH Ha CIIOXHWBadiB. J|OTIOKHUM CIIiJ] 3alIOBHIOBATH MOXJIMB1 TIPOTAJIMHH
BKJIFOYAIOUM IUIbOBY ayauTopiro. lle momoke JoCATTH KOHKPETHHUX IUIeH
KOMYHIKaIlii Mpy HaWMEHIIUX BHUTPAT, a TaKOX 3a0C3MEUYCHHS JTO0JAaTKOBHX
nepeBar 3 TOUKH 30pY BIUIBY CIIOXKMBaya ITi/1 9ac CIIOKUBaHHS TOBapy a0 y MicCIli

MPOJIAKY.

B npomeci komyHikaIii HeoOXiTHHI KOTPOJIh Ta IHTETPOBAHUMA TiAXO.T ITi]T
yac OIHEHHS CTPATeridyHOi poyli pI3HUX KOMYHIKAIIMHUX 3ac00iB, IO
MOETHYIOTHCS 3 METOIO 320€3MEUCHHS MaKCUMAaJIbHO1 3P03yMIJIOCTi, KOHKPETHOTO

e(deKTy Ta MPaBWIBHOI y3TO[KEHOCTI.
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Tabmuus 4.23 KoHueniis MapKeTUHTOBUX KOMYHIKaIIi

Noe Cneyudhixa Kananu Knrouosi 3asoanns Konyenyis
n/n no6eodinKu KOMYHIKayil, nosuyii, PEKNAMHO20 | pEeKIamMHO20
YinboBuUx AKUMU obpani ons NOBIOOMINEHHS|  36€PHEHHS
Kuienmis KOpUCMYIOmMbCsl | NO3UYIOHY8AH
Yinbosi HA
Knienmu
1 OpienTanis Ha | DopmanbHi/ |Bucoka TounicTs| [HhopmyBanus | lanuii npuan
perymnsipHe HedopmabHi BUMIpY, CIOXKMBAYIB, | € aOCOJIFOTHO
3aMOBJICHHS KaHaIIN JOCTYIIHICTb pPO3BUTOK | O€3MeyHuM Ta
IIOCTaBOK KOMYHIKaIii KJIIEHTaM, IIOIIUTY, YHIKaJIbHUM
MOOUIBHICTh | CTUMYJIIOBAaHH
KOHCTPYKIIIi S IPOAAKY,
MOIIYK
BUTIIHUX
napTHEpIB

be3neunicTh Ta YHIKIBHICTh CHCTEMH € TOJOBHOK KOHIICTIIIEO
PEKIIaMHOTO 3BEpHEHHS MTPOJYKTY, 3aBIASKH YOMY BiH KOHKYPEHTHOCIIPOMOKHHH

Ha PUHKY.

Ha ocHoBi cnerudiky 3aKymiBeTbHOT TOBEIIHKY LUJILOBUX KITIEHTIB Oyia
IpoBeIcHa Po3poOKa BIACHOI CHUCTEMH 30yTy, KOJIM BUPOOHHK MPOIAE TIPOIYKT i

IIPOJIOBXKYE CIIBIPAIIOBATH 3 KIIIEHTOM.

[IpoananizyBaBIy TOBapH aHAJIOTH BiIOYBAETHCS IIHOYTBOPEHHS ITiJT Yac

(1HAHCOBO-€KOHOMIYHOTO OOTPYHTYBaHHSI CTapTamy MUIIXOM 3aTy4eHHS
CHEIaTICTIB.

Busnaumiu 06a30By CTpaTerito KOHKYPEHTHOI TOBEMIHKA — 3alHATTA
no3uiliiHoi ob6oponu. Kommanii HeoOXxigHO BuOpatm onauH a0 JeKilbka
PUHKOBHUX CETMEHTIB HEBEIMKHX po3MipiB. ['0JOBHE 3aBHaHHS TMOJSATAE Y
MOCTIHHOMY PO3BUTKY CBO€1 KOHKYPEHTHOI MepeBaru, BCTAHOBJICHHI KOHTAKTY

MDK CITO)KHBa4YaMH, MiATPHUMKOIO BXITHUX Oap’epiB.
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BucHoBknu

Mo>kHa 3pOoOUTH BUCHOBOK IICJSl MPOBEACHHS aHAJI3y CTapTal-MpPOeKTY,
[0 BIH € HEOOXIAHMM B YKpaiHl Ta BOPOBAKEHHI HA PUHOK. Y pO3JAUIT MU
PO3IJIIHYJIM BaXKJIMBUX KOHKYPEHTIB Ta AK Mobopotu iXx. byno po3pobieHo
CTpPATErit0 KOHKYPEHTHO1 OBEAIHKH.

[Ticns gocnmipkeHHs PUHKY, MPOBEIEHHS aHalli3y aHaJoriB BUPOOHUKIB,
IPOEKT MOXKE MaTH XOpOIy IWHAMIKy Ha PUHKY, peHTaOeIbHICTh poOOTH Ha
PUHKY Ta pUHKOBA KOMEPIIiali3allis cTapTaiy OMUPAEThCs Ha HASBHUHN TIOMHUT.

AKTYalbHICTh CTapTamy MOJSra€e B TOMY, 1110 € aOCOJIFOTHO 1HHOBAIIIMHOO
CUCTEMOI0, siKa 3a0e31euye BUCOKY TOYHICTh BUMIPIOBAHHS, BUCOKY HAIHHICTD B
poOOTI Ta € CYy4aCHOIO CUCTEMOIO.

KiienTr Ha TaHOMY PUHKY 3aiMarOThCsI KYIIBICIO 3 ICSIKUMH 3MIHAMHU, SIKi
nepen0avyaroTh 3MIHM I[IHU Ha TOBap, 3MIHEHHI JaHUX ToBapy. ToMy roJoBHUM
3aBJaHHS CTapTanmy € po3pOOJEeHHS ONTUMI30BaHOI CHUCTEMH, SKa MaTHUMe
HaWKpalll XapaKTepUCTHKH, BJIACTUBOCTI B pOOOTI MOPIBHIHO 3 TOBapamMu
KOHKYPEHTIB.

Byro oliHeHO TO3UTHBHI Ta HETATHUBHI CTOPOHU Ta MPOBEICHO aHATI3 i,
po3pobiieHa crienudika 3aKyIiBEIbHOT MOBEAIHKHM IUIBOBUX KIIIEHTIB, a TaKOX
PO3p0oOJICHHSI BJIACHOT CUCTEMH 30YTY, 3a SIKOIO 3p00JICHO BUCHOBOK, IT[0 XOPOIIIi
NIEPECTIEKTUBU BIPOBAHKCHHSI CTAPTAI-IIPOCKTY Ha PUHOK € JTOCUTh BUCOKHMHU.
Jlist boro 0ap’epoM BXOJKEHHS Ha PUHOK BIIICYTHS BEJIMKA KUIBKICTh TOBApiB-
aHaJIOTIB, ajie¢ 3a paxyHOK YOro JaHa CHUCTeMa OOIKY JIETKHX BYTJICBOJHIB
MOBHICTIO ONTHUMIi30BaHa Ta 3a0e3leuye MOBrOTPUBATY POOOTY, 3MEHIICHHS
BUTpaTW TmajuBa. MoKHa TIOBHICTIO BBaXKaTW, IO CHCTEMa CTaHe
KOHKYPEHTHOCIIPOMOXXHOIO Ha PUHKY.

bazoBa ctpareris — ctpateris gudepeHIiaiii Ta yaqocKoHaJIeHHS. BoHu
nepen0avaroTh HAAUICHHS TMPOAYKTY BaXKIMBUX HEOOXIHUX BIACTHBOCTEH,

3aBJISIKM SIKMM TIPOEKT € SKICHIIIMM Ta 1HIIUM Ha BIIMIHY BiJl KOHKYPEHTIB.
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OTxe, MOKHA 3pOOUTH TaKUil BUCHOBOK, IO MPOEKT MOKJIMBO peai3yBaTH
3a paxyHOK Oaratbox imeil. bymo mnpuBeaeHo yci HEOOXiAHI TEXHOJOTII.
BusnaueHo, 1110 MPOeKT Ma€ JOCTaTHHO BHCOKY BapTICTh. ToMy Il peatizyBaHHS
JAHOTO CTpaTamy HeoOX1AHO 3aayyaTH 3apyOoikHUX 1HBecTopiB. HoBa cucrema €

MOBHICTIO IHHOBAI[IMHUM MPOEKTOM Ta Ma€ BUCOKY HaJ1HHICTh B POOOTI.
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3AT'AJIBHI BUCHOBKH

VY maricrepchkiii aucepranii Ha TeMy «Cuctema oOJiKy JErKUX BYTJIEBOIHIBY

MPOBEJIEHO OrJsJ Ta aHali3 METOAIB BHUMIPIOBAaHHSA pIBHI OaratodazHux

CEepEIOBMUIL.

Po3pob6ieHo HaWOuIbIl €(pEeKTUBHUM METOJ CUCTEMHU OOJIKY JIETKHX
ByrJieBoAHIB. [IpoaHani3oBaHO KOXEH BUMIPIOBAIbHUI Npuiaja, sSKAA Mae
NEeBHY KUIBKICTh QYHKIIIN Ta MoAu(IKaIlii, 110 Jat0Th MOXJIHUBICTh MiAiOpaTH
OUTBII TOYHMM Ta HAIIMHUM METOJ JUIsl BUpILIEHHS OyAb-iKUX 3aaa4d y cdepi
BUMIPIOBIBHUX MTPHUIIA/IIB.

Huni 0065ik cucTeMu JErKMX BYIJICBOAHIB — IMOIIMPEHA TeMa B 0araThox
chepax AiSUTBHOCTI.

Mupoxky @pakifito JErkux BYTJIEBOAHIB BUKOPUCTOBYIOTH B SIKOCTI
CUPOBUHHU Ha HA(TOXIMIYHUX MIAMPUEMCTBAX JJISI OTPUMAHHS BYTJICBOJHIB ITiJT
Yac MEepPBUHHOI MEepepOOKH Ta MIUPOKOTO PSALY AAaHOI MPOIYKIIT IPH MOAATBIIINA
nepepoOIll IHANBIYATBHUX BYTJIEBOIHIB.

[IpoBenenunii po3paxyHOK MaTeMaTHYHOI MOJIENI 32 TEMOIO MariCTepCchKol
mucepraiii «Cuctema 00Ky JIETKUX BYTJIEBOJIHIBY 3a TphOMa 3aJjadaMu: 3aja4ya
aHaji3y, 3ajlaya BUMIPIOBaHHS Ta 3aj7a4a KajJiOpyBaHHS.

OTrxe, cucTemMa 3acCTOCOBYEThCS B 0OaraTthoX cdepax IISIIBHOCTI, e
NPUCYTHINA aHalli3 1 MPOBEICHHS IEPKaBHOTO KOHTPOJIO MPOAYKTY, IHIIHUX

OOJIIKOBHUX OTIepalliii 3arajJoMm.
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