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AHOTALIS

B vacu mBHIKOTO PO3BUTKY TEXHOJIOT1H, TOCTAIO MUTAHHS 3201 KCHHS Ta
palioHaJbHOTO0 BUKOPUCTAHHS TMAJUBHO E€HEpreTMYHUX pecypciB. Ha croromni
aKTyaJbHUM CTaJl0 CTBOPUTH HOBI CHCTEMH JUIsl KOHTPOJIIO 1 TIAarHOCTUKH Pi3HUX
pedoBuH. Tak 1y TOCTIPKEHHS aMiaKy JIOIUIBHUM Oy/ieé BUKOPHUCTOBYBAaTH METO/T
3acHOBaHMM Ha edekTi Kopioiica. [laHuit MeTod J03BOJIAE aeKBATHO OIIHIOBATH

JOCII)KYyBaHy PEUYOBUHY, Ta Ma€ rapHi METPOJIOTTYH1 BIACTUBOCTI.

Jiist po3poOku Oyisio BuObpano U-mo1i0H1 BUMIpIOBAJIbHI KaHAIH, 0 MaOTh
psI TepeBar BIIHOCHO mpsiMoro kaHany. Ilig gac po3poOku Oyio BpaxoBaHO BCI
KOHCTPYKTHUBHI OCOOJMBOCTI, Ta JOCIIIP)KEHO METPOJIOTIYHI BIACTUBOCTI, Ta Ha

OCHOBI1 OTPUMaHUX PE3YJIbTaTIB PO3POOIEHO BUMIPIOBAJILHY CUCTEMY aMIaKy.

Ha choronni icHye 6€37114 BUMIPIOBAJILHUX NIEPETBOPIOBAUiB, alie € motpeda
y CTBOPEHHI Cy4YaCHHUX CUCTEM, 1110 Oy Iy Th BIJIMOBIIATH CY4YaCHUM BUMOraMm. 3aj1aua
pO3pOOKK TIOJISITAa€ 'y CTBOPEHHI HOBOi, CY4YaCHOI CHUCTEMH 13 IMiJABUIIEHOIO
METPOJIOTIYHOIO TOYHICTIO. TakMM YMHOM B Halll 4ac € aKTyaJbHUM pPO3pOOKa

BUMIPIOBAJIbHOI CUCTEMHM JIJIsl AOCIIHKEHHS amMiaKy.
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SUMMARY

In times of rapid development of technologies the question of economy and
rational use of fuel and energy resources arose. Today it is necessary to urgently
create new systems of control and diagnostics of various substances. Therefore, for
the study of ammonia it would be advisable to use a method based on the action of
coriolis. This method makes it possible to adequately evaluate the test substance and

has good metrological properties.

U-shaped measuring channels were selected for development, with several
advantages over the direct channel. All design features were considered during the
development, metrological properties were investigated and ammonia measurement

system was developed based on the obtained results.

Many measuring transducers are available today, but there is a need to create
modern systems that meet modern requirements. The purpose of the development is
to create a new modern system with improved metrological accuracy. Therefore, the

development of a measurement system for ammonia research is relevant today.
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BCTYII

Ha cporogni B 4Yacu pi3HOMaHITHOI KIIBKOCTI MAJIMBHO EHEPIETUYHHX
pecypciB (IIEP) mocrano akTyanbHMM iXHBOTO 3aO0LIa/KEHHS Ta BUKOPUCTAHHS.
[TEP BUKOPHCTOBYIOTHCS B PI3HUX Tady3siX JIOJCHKOTO XHUTTS, ajle MOIO yBary

MIPUBEPHYJIO TOCTIHKEHHS, PIIKOTO aMiaKy B MaricTpasx.

IcHyroua MeToauKa, 1Mo BUKOPUCTOBYETHCS HHUHI, HE JO3BOJISIE aJIEKBATHO
OILIIHIOBATH OaJIaHC BX1JIHOI-BUX1JHOI CHPOBUHH, Ta pOOUTH aHaII3 BTpATH amiaky B
MaricTpaisx, 1o Oyiu 3MOHTOBaHI JEKUJIbKa JECATKIB POKIB TOMY. 3acTapijia
METOJMKA HE J03BOJISIE aIeKBaTHO OIIHIOBATH CHCTEMY, pO3pOOJIATH Ta
JOCIIIXKYBaTH OajlaHC pOOOTHU CUCTEMH, BPaxOBYIOUU €HEProeeKTUBHICTh, Ta HE

Ja€ aACKBATHO BCTaHOBJIIOBATH 3M1Hy HpOHYCKHO.l' B,HaTHOCTi CHCTCMMU.

BperymoBanusi Ta BiAHOCHHHM Yy c(epi eHepro30epeKeHHs BU3HAUCHI Ta
3axuiieHi y 3akoni Ykpainu «IIpo eneprozoepexenns» Ne74-94-BP [1].

OyHKIII, 1110 3a0€3Meuy0Th KOHTPOJIb, Ta MiJBUINECHHS epekTuBHOCTI [IEP
peamizoBani y «KoMIUIEKCHINA Jep)kaBHIA Tporpami Mpo €HEepPro30epeKeHHs» 1

BKJTIOYAIOTH [2]:

00JIIK Ta 1OT0 MOXKJIMBE yA0CKOHAICHHS;

- BUKOpHUCTaHHS BTOpuHHUX [IEP;

- BIPOBAKEHHS Ta CTUMYJIIOBAaHHS EKOHOMIi PeCypciB;

- aBTOMATH3aIlig Ta KOHTPOJIb MPOIIECIB,;

- 3aMiHa YM BJOCKOHAJICHHS 3aCTapLIUX MPUIaaiB Ha OUIbII €KOHOMIYHI;

- po3po0OKa Ta BBEJICHHS HOBUX TEXHOJIOTTYHHX IPOIISCIB;

- YOPOBAIKEHHS CyYaCHUX TEXHOJIOT1H.

Ko’Horo poky BUpOOHHUIITBO aMiaKy CKOPOUYY€ETHCS, a IMIIOPT 30UIbILITY€ETHCS,

tak B 2017 pomi Ykpaina imnopTtyBaia amiaky Ha 123 MiTbHOHU J0JapiB.
Tomy roctpo mocTaza HEOOXITHICTH 3aMIHM 3acTapijioi CHCTEMHU

JOCITIJIKEHHS Ta BUMIPIOBaHHS amiaky. Ta HEOOX1THIUM CTBOPHUTH CUCTEMY, 1110 Ja€
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OIlIHIOBATH OaJlaHC BXI1JIHOi-BUX1JHOI CHPOBHMHHM, Ta Ha il OCHOBI paIllOHAIHHO Ta
€KOHOMIYHO BUKOPUCTOBYBaTH amiak sik [TEP.

Jlana pob6orta mae B Ckiazi po3poOKy, Y3TO/DKEHHS Ta 3aTBEP/KCHHS Ha
BI/IMOBITHOMY PIBHI KOMIUIEKCY JJIi BH3HAUCHHS OajaHCy PIAKOTO amiaky B
MaricTpajibHOMY aMiaKOIPOBO/II.

Mema: TloxpaieHHs METOQy Ta 3ac0o0iB J03yBaHHS amiaky. [IpaBuibHUIA

PO3paxyHOK BUTpATU aMiaky . TpaHCIIOPTyBaHHS Ta BUKOPUCTAHHS aMiaKy.

3ae0annsa: 3MIHUTU 3acTaplly CUCTEMY, Ta METOJ PO3paxyHKy BUTpaTu
amiaKy.

06 ’ekmom 0ocnioxicenHs € MPOUeC BUMIPIOBAHHS BUTPATU aMIaKy.

IIpeomemom docniosxcenns € KopionicoBuii IYUIBHUK Ta CUCTEMA B ILIIOMY
JUTsl BAMIPIOBaHHS BUTPATH aMmiaKy.

Memoro € po3poOka JIYWIbHUKA 1 MIABUIIEHHS TOYHOCTI KOPIOJIICOBOT

CHCTCMU.
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PO3/1T 1
OTJISIJT TA AHAJII3 ICHYIOUMX JITYNJIbHUKIB PLIAHM 1
METOJIB BUMIPIOBAHHSI BATPATH AMIAKY

B namr yac mocrano nuTaHHA pariOHATILHOTO BUKOPUCTAHHS Ta 3201 >KEHHS
[TEP, 110 3HaMIIIN CBOE 3aCTOCYBaHHS y pi3HUX cdepax *KUTTi. Tak sk peuoBUHH
MOXYTh OyTH B PI3HOMY arperaTHOMY CTaHI, TO MOCTa€ HEOOXIAHICTh Y BEIHUKIN
KUJIBKOCTI 3aC001B Ta METOA1B BUMIpIOBaHHs. ToMy pi3HI BAPOOHUKH HAMararoTbCs
po3po0IIATH Ta MOAU(IKYBATH IPUIIAAH, 110 33J0BUIBHUIN YMOBU BUKOPUCTAHHS 32
NIEBHUX YMOB.

Hopmanvui ymosu — cranaapt BEIWYWH, KU OyB B3SITUN 3a MPUNUHATHUH,
JUTSL TOCH1IKEHHSI BIUIMBY 30BHIIIHIX YHHHUKIB HA TIPUIIA]T.

Jliuunbrux — cymaTop, Ipuiaja Ik MoKasye 3arajibHy KUIbKICTh CITIOKHUTOTO
pecypcy 3a BeCh 4ac BUMIPIOBAHHS.

Bumpamomip — npunan, mo J03Bojsi€ pOOUTH BUMIPIOBaHHS 00’ €MHOI YH
MacoBOT BUTPATH PEUOBHHU 32 IMIEBHY KUIBKICTH Yacy [3].

Bumpama — 11e K17bKICHa XapaKTEepUCTUKA TIEBHOI CIIOXKUTOT PEYOBUHHU, 1110
MaJja MIMH y IONepeYHOMY Nepepisi 3a OAUMHUII0 BUMIPIOBAHOTO Yacy.

06 ’emna eumpama — 1€ KUIbKICTb-00’€M BHMIPIOBAHOI PEYOBHHU, IO MAa€
TUTMH BITHOCHO TIepepi3y 3a MEBHY OJUHUINO Yacy (Kr/c).

Macosa sumpama — 11e KiTbKiCTb BUMIPIOBAaHO1 PEYOBHHH, [0 BUZHAYAETHCS
B OJMHMIIX MACH BiTHOCHO MIEBHOTO BUMIPIOBAHOTO 4acy (M3/c).

Ha croroani B YkpaiHi € BeMka cydyacHa TexHiuHa 0a3a, Ta BeJMKa KIJIbKICTh
BUPOOHMKIB JIIYMIIBHUKIB. AJie 3acTapijia CUCTEMa BUMIPIOBaHHS Ta METOAMKA, HE
Jla€ €KOHOMIYHO Ta e(EeKTUBHO BUAOOYBAaTH, Ta BHUKOPHUCTOBYBAaTH aMiak sK
BaroMuu pecypc.

30BHIIIHIN BUTIIST — 0€30apBHUIL ra3 i3 XapaKTepHUM 3araxom [4].

['onoBHA ramy3b 3aCTOCYBaHHS — BUPOOHHUIITBO KHUCIOT, TOOPUB, XIMIYHHX

NpoayKTiB. BoHUN pO3YMH BUKOPUCTOBYETHCA B MEIMIIMHI.
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1.1 Kaacudikaniss BuTpaTomMipin
Benuka KUIbKICTH TpuUIafiB, a came
Kjacudikaiii 3a MeBHUMH TTapaMmeTpami [5] :

a) 3a IPUHLIMIIOM:
— MAacoBlI;
— eJeKTPOMArHiTHi;
— BHUXPOBI;
— YJbTPa3BYKOBI.
0) 32 pe:KMMOM IVIMHY PEYOBUHH:
— TypOyJIEHTHI;
— JaMiHapHi.
B) 32 TUIIOM BUTPATH:
— 00’eMHa;
— Macosa.
I) 32 KOHCTPYKLi€I0 BUPOOY:
— TIPOTOYHI,
— TOTPY’KHI;
— HaKJIaJHI;
I) 32 TUIIOM 3’€THAHHSI BUPOOY:
— (naniese;
— CeHJBIY.
/) 32 THIIOM BUMipHOBAHOT0 THCKY':
— 3MIHHOTO THUCKY;
— TIOCTIHOTO THUCKY.
€) 32 KOMIIOHOBKOI0 BUPOOY:
— 1HTEerpabHI;

— pO3HECceHi.

BUTPATOMIpIB CIOHyKajda iX J0
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1.2 MacoBi BuTpaTomMipu

MacoBi BUTpaToMipH, 1110 0a3yroThcs Ha (i3uuHOMY 3MicCTI 3akoHY Kopiomica
BUKOPUCTOBYIOTHCS B IIMPOKOMY Jlialla30H1 pi3HUX Taly3el MPOMHUCIIOBOCTI, a came
XIMI4YHI pe4OBMHH, Ha()TOXIMIUHI peyoBUHH, HadTa 1 ra3, meaununa. Kopiomicosi
BUTPATOMIPU MOXKYTh BUMIPIOBATU ITPAKTHUYHO BC1 PIAMHU: arpeCUBHI PEYOBUHU, SIK
PO3UMHHHMKHN YU MHUIOYi 3aCO0M, TAMBO, POCIMHHY OJIif0, TBAPUHHI KHUPH, CIUPT,
Xap4oBi PiK1 MPOIYKTH, JTaTEKC, KpEMHIEBI] 01, , GPYKTOBI pO3UMHH, 3yOHY MacCTy,

ra3u abo ckparuieHi rasu [6].

KopionicoBi  BUTpaTOMipH, BHMIPIOIOTh MacoBYy BHUTpPaTy pEYOBHH.
BukopucTanHs TaKuX BUTPATOMIPIB IPU BUMIPIOBAHHI HE 3MIHHOT Macu peUYOBUHH,
J03BOJIsIE OOXOMUTHUCH 0€3 JOMATKOBUX KOPEKTOPIB JJIA KOPEKUli peYyOBUHU, Ta
HEMa€ 3aJIeKHOCTI Bl TEMIIEpaTypH Yd TUCKY. TOMy Taki BUTpaTOMIipU 3a3BUYal

BUKOPHCTOBYIOTH JIJIsl BAMIPIOBAHHS HEOIHOPIAHUX 3a T'YCTHHOIO PEYOBHH [7].

1106 3po3ymitu nmpupoay cuiiu Kopiosmica, He0OX1IHO TPEACTABUTH TLIO, 1110
PYXa€eThCs BIJ IETPY AUCKA, IO KPYTUTHCA. [ Toro, mo0 Ha TUIO disia cuiia
Kopioica, He0OX1JHO 10 TiJIa MPUKIIACTU CUITY, piBHSAHHA 1.1:

F = ma, 1.1

BiJIMOBIAHO, OTPUMYEMO TpPETiii 3akoH HetoToHa, piBHSHHS 1.2:

F, = —ma. 1.2

Cuna, mo Oyne nmisty Ha Tio 300Ky, 1ie 1 € cuna Kopiomica. ToGto, s
nepeMileHHs Tijia B3/I0BXK, Ta 1100 BOHO 3aJIMIIAIIOCh HA OAHOMY pajiyci MiJ yac
pyXy, HEOOXiJHO, 100 TuUIO 301IbIIyBasio mBHAKICTE. Tomy cuiny Kopiosica
JOCITIJIKYIOTh Y CUCTEMax, B SIKHX PEYOBMHA MA€ IUIMH B3JI0BK BUMIPIOBAHOI OCI,

110 KOJUBA€EThCs [8].

Butparomipu, 1o 6a3ytoTbcs Ha TaHOMY 3aKOHI BUMIPIOBAHHS MalOTh, OJUH

YW JIBa KaHAJIM BUMIipIOBaHHSA. Ha 11l KaHamu di€ eJIeKTPOMArHiT, 10 CTBOPIOE
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pPE30HaHC B CHUCTEMI, TOOTO TPYOOIPOBI KOJIMBAETHCS 13 33J1aHOI0 4acToTOr0. Tak
KOploJicoBa cujia, IO JIi€ Ha KaHaJW, BUKJIMKAE HE BEIMKY AcdopMalliro, 10 €
MPOTIOPIIIHOI0 MacoBid BuUTpaTi. Tak Ha KOJMBAaHHS TPYOOIPOBOIY BIUIMBAE
MPUPOJIa BUMIPIOBAHOI PEYOBUHHU, TOMY BiJIOYBA€THCA MOCTIHHUM MOHITOPHHT Ta
KOPEKITis.

IcToTHa mepeBara mossTaE B TOMY, IO JaHWUW THI BUTPATOMIPIB JO3BOJISE
BUMIPIOBATH SIK P1IMHM TaK 1 Ta3u, TOOTO cami UE He KOHTAaKTYyIOTh 13 BUMIpIOBaHUM
CEePEIOBHILIEM.

/o nepesaz mooxcna gionecmu:

— BUMIPIOBaHHS Pi3HUX 32 IPUPOAOI0 PEUOBHH;

— BHCOKa TOYHICTb BUMIPIOBAHHS;

— BUMIPIOBaHHS IPSIMUX 1 3BOPOTHUX MOTOKIB,;

— He NoTpedye NpsIMUX IUISHOK BUMIPIOBAHHS;

— JIETKUH MOHTaX, Ta 00CIIyrOByBaHHS,

— BIJCYTHI pyXOMI MEXaHIYH1 €J1eMEHTH,

— He noTpedye A0AaTKOBOr0 00CIyrOBYBaHHS;

— BEJIMKHUH TEpMIH HalpaltOBaHH;

— BUKOPHUCTAHHS PI3HOTO BUJY JIPKEPEI KUBJICHHS;

— BHUMIPIOBAHHS arpeCUBHUX, TYCTUX PEUOBUH;

— HE KOHTaKTYIOTh 1 HE 3MIHIOIOTh CTPYKTYpPYy BHUMIPIOBAHOI PEYOBUHU, €
CTEPHJIBHUMH.

Heoonixu macoeux eumpamomipis:

— 00’eMHI KOHCTPYKLI;
— JI0pOTi KOMIIOHCHTH;
— BaJISKHICTH BiJl BiOparliit

— BaJICKHICTD BiJI MATHITHUX TaK €JISKTPUYHUX ITOJIB.

Ipuxnao: KopiomicoBuit BuTparomip Endress+Hauser Promass 80F50 DN50 2"

puc. 1.1, npuzHaueHuil 17151 BAMIPIOBAaHHS PiUH 1 rasiB. XapaKTepUCTUKH
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KopiomaicoBoro sutparomipy EndresstHauser Promass 80F50 naBegeno B Tabuiti

1.1 [9].

Pucynok 1.1 Kopiomicosuit Butparomip Endress+Hauser Promass 80F50

Taomumg 1.1

Xapakrtepuctuku BuTpatoMipy Endress+Hauser Promass 80F50

Apk.

3MH.

OO6acTh 3aCTOCYBaHHS OO0k piuH 1 razy
1 2
Temneparypa
HaBKOJIMIIIHBOTO -20...+65°C
CepeIoBHINA
Po6oua Temneparypa -50...+350°C
PN 16 ... 100
Po0ouwii THCK abc. Cl 150 ... 600
JIS 10 ... 63K
B et curEa IMITyIBCHO-4aCTOTHUI
4 ...20mMA
M4 [M141.08.000.00
Apk. Ne Gokym. fidnuc | Aama

3




[Tpomoxenus Tadbmmmi 1.1

1 2

Jlianma3oH HOMIHAJIBHUX
DN 8...250

JlaMeTpiB

MacoBa BuTpara, rycTiHa, TEMIIepaTypa,

BumiproBani nmapamerpu | 06'eMHa BUTpaTa, CKOpUroBaHa o0'eMHa BUTpaTa,

€TaJOHHA T'yCTHHA

— MacoBa Butpara (piguna): =+ 0,15

(crannmaptHuit Bapiaut), 0,1% (ormiris)

Maxc. noxuoka - O6'emua Butpara (piguna): + 0,15%

BUMIPIOBAHHA — Macosa Butpara (ra3): = 0,35%
- [{ineHicTs (piguna): £ 0,0005  / cM®
Makxc. pobounii TUCK PN 100, kmac 600, 63K
IP67, 3axucHa o6osonka Tummy 4X.
CryniHb 3aXucTy [lepeTBOproBay B po31lJIbHOMY BUKOHaHHI: [P67,

3axucHa 000s0HKa THITy 4X

1.3 Burparomipu 3a pe:KMMOM IJIMHY PEYOBUHHU

[Tin yac BUOOpY BUTpaTOMIpy HEOOXIJIHO YSIBJIATU MPHU SIKUX PEXKUMaxX BiH

OyJie mpalroBaTH.
Tax iCHYIOTbh HAaCTYTIHI PEKUMHU:

— TypOYJIEHTHU;

— JIaMiHapHHM.

JlamiHapHUI peXUM — XapaKTEPU3YEThCS BIOPAIKOBAHUM PyXOM YaCTHHOK

B TpyOompoBoai. Takuil pexxuM HasiBHUI TaM, ¢ € HEBEJIMKa MIBUAKICTH IJIHHY

Apk.

M4 [1141.08.000.00 “

3mH. | Apk. N dokym. llignuc | Aama




peyoBUHU. [3 30UIBLIEHHAM TMOTOKY, JaMIHAPHUW PEXUM MEPEXOIUTh 0

TypOyJIEeHTHOI'O PUCYHOK 1.2.

TypOyneHTHUN pexuM — TPUBUMIPHHM pPyX, IO XapaKTepU3Y€EThCA

Xa0THUYIHUM ITPOHCCOM IUIMHY, YaCTUHOK PCYOBHUHMU.

JlamiHapHWiA NoTiK TypByneHTHWA NoTiK

|
Gt
P

S

T
//////////

Pucynok 1.2 Pexxumu mimny ﬁOTOKy

YMOBOIO Mepexoy JaMIHApHOTO PEXUMY B TypOyJIEHTHUI BU3HAYAETHCS
KPUTUYHUM 3HaueHHsM PeitHonbaca - Re. Tak KoxeH MOTIK XapaKTepU3yeTbCs
KPUTHUYHUM 3HAa4eHHAM Re,, 111 Kpyrioi TpyOu BOHO cTaHOBUTH Re,=2200, Tak

yMmoBa naminapaoro 0yne Re< Re,(2200), ans TypOynentHoro Re>Re,,(2200) [10].

Tak mpaBuiIbHUII BUOIp BUTPATOMIPY 3a PEXKUMOM, TO3BOJIUTH TOYHO 1
MPaBUIBHO JOCTIHKYBAaTH HEOOXITHY pedoBUHY. [[1s BUXpPOBUX BUTPATOMIPIB
HEOOXIJTHOIO € YMOBa CTBOPEHHSI 3aBUXPEHHS 32 TUIOM OOTIKAHHS, OTXKE PEXKUM
TypOyJIEeHTHUI pUCYHOK 1.3.

Tino obTikaHHa [laTumK yacTotw
BMXPOYTBOPEHHA

e yd
:>.@\@@@@’

@@\@\@

BuxpoBsuit NoTiK

NloBKMHa NOCTIMHOI XBUAI

Pucynok 1.3 [IpuHuun BUMIpIOBaHHSI BUXPOBOTO MOTOKY

Apk.

M4 [1141.08.000.00

3mH. | Apk. N dokym. llignuc | Aama
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JIns KOpeKTHOi peecTpallii yJIbTPa3ByYKOBOTO BHUTPATOMipa HEOOXITHUM €
YICTE BUMIpIOBaHE cepeqoBHINe. PeXuM 3a SKOTO BiOyBaEThCS TUIMH PEYOBUHU

BILJIMBA€ HA METPOJIOTIYH1 TOKA3HUKU PUCYHOK 1.4.

MpriAmay

MoTik . 7

Nwepeno /
/

Pucynox 1.4 ITpuHIun BUMiproBaHHS IOTOKY, YJIBTPa3BYKOBUM METOJIOM

Xo4a € BUTPATOMIPH SIK1 c€0€ 3apeKOMEHIYBAJIU SIK CTIHKI 10 PEXUMY ILUTUHY

PEUYOBUHU , HANIPUKJIA]T €IEKTPOMArHITHI.

OTxe peXuM MJIMHY BUMIPIOBAHOT PEYOBHHH, MOKE CYTTEBO YUNHUTHU BIUIUB

Ha METPOJIOTTYH1 MOKA3HUKU BUMIPIOBAHHS.

1.4 KoHcTpykuii BUTpaToMipis
ITin yac MopaemOBaHHS, Ta PO3POOKH MPHUJIAIIB HEOOXITHUM € BHUBYCHHS

Oym0BHU Ta KOHCTPYKIIii. KOHCTPYKTHBHO BUTPATOMIpH MOXHA OALIATH Ha [11] :

— TIPOTOYHI,
— TOTPY’KHI:

—  HakKJIaaHl.

[IpoTouHa KOHCTPYKIIiS 3a3BUYAM CKJIAMAETHCS 13 MPOTOYHUX IMITYJILCHUX
JATYHKIB, a00 MEXaHIYHUX JIYMIbHUKIB. CyTTEBOIO OCOOIMBICTIO € MOKJIMBICTDH
BUMIPIOBAHHA PEYOBMHM MiJ Yac MPsSMOro 1 3BOPOTHOro MmiuMHy. Hampsm

BI/IMipI-OBaHOFO IIJIMHY 3aJIC)KUTb Bi,[[ MOHTYBAHHS YYTJIHUBOT'O CIICMCHTY.

Apk.

M4 [1141.08.000.00
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[Iporouynuii Tun MOHTYBaHHS MPOTOYHOTO TUITY BUTPATOMIPIB B1JJOYBA€ETHCS

3a JIOTIOMOT 010 (pJ1aHIIIB O€3MOCepEIHhO B IUISHKY TPYOOIPOBOAY PUCYHOK 1.5,

©

Ne 17675-09

YOKOGAWA 4

Pucynox 1.5 [IpoToyHa KOHCTpPYKIIisl BATPATOMIpPIB

Hepeeaeajwu makKkux cucmem €.

— TOYHICTh BUMIPIOBAaHHS,
— TMPOCTa PEECTpaAIlisl JaHUX;
— mpocToTa OyJ0BH;

—  JIETKUU MOHTAXK.
Heoonixu npomounux cucmem:

— BUOAarJiuBi 10 YUCTOTU BUMIPIOBAHOTO CEPEAOBUIIIA,;
— TOTpeOyIOTh JOJIATKOBOTO 3aXUCTY BiJl CKPyUyBaHHSI IOKAa3aHb;

— ToTpeOyIOTh NOCTIHHOTO 0OCITYTOBYBaHHS, 3aMiHY (DIIIBTPIB.

[TorpyxHUi1 THIT BUTpPATOMIpIB 0a3y€eThCS HA BHUMIPIOBAHHI B OJHIA 4H
JEKUIbKOX YacTHHaxX TpyOOnmpoBOAy 3 pO3PaxXyHKOM BUTpaTH, 32 BiJIOMUM
3HAYEHHSM IUJIOLI MOMEpeyHoro mnepepizy. MOHTYBaHHS BiJOYBA€ThCS LUIIXOM
3aHYpPEHHSI BUMIPIOBAILHOT YaCTUHU MPWIATy, B TEXHIYHHUI OTBIp TPyOOIPOBOIY
pucyHok 1.6. Jlns po3paxyHKy BUTpAaTH 3aCTOCOBYETbCS METOJ «IUIOIIA -

IIBUKICTBY Ta TOYKOBHH [12].

Apk.

M4 [1141.08.000.00

3MH.

Apk. N dokym. llignuc | Aama
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'V’

Pucynok 1.6 [lorpy>xuuii Tvmm BUTpaToMipin

o nepesae noepysicHo2co muny eumpamomipie MO’CHA 8iOHeCU:

BHCOKa TOYHICTh BUMIPIOBAHHS;

IIUPOKUN TUHAMIYHUH J1ana3oH;

rapHe eHepro30epeKeHHS;

MO>KJINBE MOHTYBaHHS Ha HEBEJIMKHUX MPSMUX JUITHKaX TPyOOIIPOBOIY;
MOHTaX Ta JEMOHTaX 0€3 3yNMUHKN MOTOKY BHMIPIOBAJILHOT PEUOBHHHU;

IIPOCTUH Ta JETKUNA MOHTAX.
Heoonixu noepyaichux eumpamomipis:.

HE MOXJIMBHIM MOHTaX Ha TPyOOIIPOBOJIU 13 MAJIUM JI1aMETPOM;
BHOArIMBI 10 3MIHU MPOLITIO MOTOKY BUMIPIOBAHOTO CEPEIOBUIIA;

BUOAIJIMBI 10 TPABUIIBHOCTI T MICLSI MOHTAXY.

Haxmanui Butparomipu 0a3yroThCs Ha BUMIPIOBAHHI IIIISXOM YCTaHOBKH

YyTJIUBOIO €JIEMEHTY BUTPATOMIPY Ha MOBEPXHI TpyOompoBoAy. 3a3BUuail iXHIN

BUOIp apryMEHTYEThCS B THUX MICISAX JI€ HEOOXITHUN oOmnepaTUBHUN OOJIK, B

HEBIJIMOBIIATLHUX TEXHIYHMUX MpoIiecax, /e Moxuoka Moxe ckianaté +1-3% Bin

HIKaJIU MpUiaay, Y4 HEMOKIMBUNA MOHTAXK MPOTOYHUX BUTPATOMIPIB pUCYHOK 1.7

[13].

Apk.

M4 [1141.08.000.00

3MH.

Apk.

N dokym. [lidnuc fama
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Pucynox 1.7 Haknagauit THII BUTPATOMIpPIB

/lo nepesae naknaonux umpamomipie Mo*CHA 8IOHECU:

IIPOCTUH MOHTAX;

OTIEPATHUBHICTH OOJIKY;

HEe TOTPeOyI0Th MOHTYBAHHS JTOJATKOBUX CUCTEM OUYHIIICHHS;
HE BUOATrJIMBI 10 YUCTOTH BUMIPIOBAHOTO CEPEIOBHIIA;

JOBTHI TEPMiH Ha HaIPAIFOBAHHS.
Heoonixu naxnaonux eumpamomipis:

BEJIMKA MOXUOKA, sKa MOXKe CKanaTy +1-3% Bij mIKaaIu Ipuiaay;
HE MO)XHA BUKOPHCTOBYBATH B SIKOCT1 €TAJIOHHUX;
BHOArMBI 10 TPABUJILHOCTI Ta MICISI MOHTaXY;

MOTPeOyIOTh 3aXUCTY BiJ] MATHITHUX Ta €JICKTPUYHUX TOJIIB.

1.5 3’ennHaHHs BUTpPATOMIpiB

[Tim gyac MOHTYBaHHS BUMIPIOBAIHHUX YCTAHOBOK, JOLLUIBHO PO3TISHYTH

METOAM 3’ €AHaHb BUTPATOMIpiB. Tak 10 OCHOBHUX BH/IIB HAJCXKaTh 3’ €IHAHHS:

¢1aHIIeBe Ta TUITY CEHJIBIY, IO SBJISIETbCS HOTO miaBuaoM [14].

Apk.

M4 T1141.08.000.00

3MH.

Apk.
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@nanneBe 3’€IHaHHA pPHUCYHOK 1.8, sABIse COO0OK METOA, TPH SKOMY
NPOTOYHA YaCTWHA BUTpATOMIpy Mae (iaHIll, sKi 3a JOMOMOrol OONTIB YH

HITUIBOK 3’ €IHYIOTHCSA 13 (DJIaHILSIMU Ha TPYOOIIPOBOII.

ﬂ- — ]

i &, o

Pucynox 1.8 KopionicoBuii BuTparomip i3 (hiaaHIEeBUM 3'€ THAHHIM

3’€eHaHHS METOJIOM CEH/IBIUY pUCYHOK 1.9, siBjise COO00 MPOTOUHY YACTUHY
BUTpaTOMipy 0e3 (aHI[iB, [0 BMOHTOBYEThCS MIXK (pJIlaHISAMH TPyOONpPOBOAY, K1

3aTUCKYIOTh BUTPATOMIP MIK COOOIO 3a IOTMIOMOTOK0 IITUIIBOK.

Pucynok 1.9 3’eqHanHs METOIOM CEHIBIUY

Apk.

M4 T1141.08.000.00

20
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OO6uaBa 3’eqHAaHHA Ha1MHI, ajle METOJI CEHBIUY BUMAarae J0/IaTKOBO1 yBaru
11T YaC MOHTYBaHHS Ta BUKOHAHHS Pi3HOTO BUAY 3BapHHUX, CIIOCapHUX poOiT. Xoua
yepe3 Te, mo (IaHii HAa BUTPATOMIpl BIACYTHI, Mpuiaj Oyae KOMIAKTHUM, Ta

JIEMICBIITNM BITHOCHO 3BUYAHOTO (DJIAHIIEBOTO BUTPATOMIPY.

Tomy mopeuHo mij 4ac po3poOKu npuiamy, BAOpaTH TOM BUA 3’ € THAHHS, 10

3aJJOBUIBHUTh YMOBH YCTaHOBKH, Ji€¢ BiH Oy/ie€ BUKOPHUCTOBYBATHCH.

1.6 Burparomipu 3MiHHOIO Ta MOCTiliHOr0 BUMIPIOBAHOT0 THUCKY

BurpatoMipu MOXyTh MOAUIATHCH 3a TUIIOM BHUMIPIOBAHOTO THUCKY.
HaiiyacTie BUKOPUCTOBYIOTh BUTPATOMIpPH, 3aCHOBaH1 HAa BUMIPIOBaHHI 3MIHHOTO
TUCKY. B OCHOB1 Takux BUTpPaTOMIpIB JIEKUTh BUMIPIOBAHHS Iepenaay THUCKY, 10
CTBOPIOETHCS MPHU IUJIMHI BUMIPIOBAHOI PEYOBUHU, YEPE3 3BYKYIOUMU MPUCTPIH,

SKUIi BMOHTOBaHHH B TpyOomnpoBoii, pucynok 1.10 [15].

Pucynok 1.10 Cxemu cTaHAapTHUX 3BY>KYIOUHX IPUCTPOIB

HaiinpocrTima cxema i3 3By KYIUHUM MPUCTPOEM, BKITIOUAE B c€Oe 3BYKYIOUNH
€JIEMEHT B TPyOOIIPOBO/Ii, TPYOKH BiIOOPY TUCKY, III0 BMOHTOBAHI 110 00K IBa OOKHU
3BY)KYIOUOTO €JieMeHTa, MaHOMeTp pucyHok 1.11. Haituacrime maHomeTp Mae B
CKJIa/ll IEPETBOPIOBAY MEpernay TUCKY, IO MPOMOPUIMHUNA 10 TUCKY, YU HANPYTH.
di31Ka BUMIPIOBAHHS 3aCHOBaHa HAa TOMY, 1110 UMM O1JIbIlI€ MBUAKICTh IOTOKY, TUM
OinpIMM OyJzie Tiepernaj TUCKY, BIAMOBIAHO 1 OulblIO Oynae Butpara. Tomy

3BY)KYHOUHUH MIPUCTPIN € MIPUIIOM BUTpPATH PEYOBUHU Yepe3 TPyOOIPOBI/I.

Apk.

M4 [1141.08.000.00

3MH.
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Pucynox 1.11 ButpaTomip 13 3By KYIOUUM MPUCTPOEM

Ilepesacu maxux sumpamomipis [15]:

YHIBEPCAIBHICTh BUKOPUCTAHHS;

BUMIPIOBaHHS B 0AHO(a3HUX 1 6araTopa3HUX cepeioBUIIAX;
BUMIPIOBAaHHS 32 PI3HOMAHITHOIO TEMIIEPATYPOIO Ta TUCKOM;
3py4Hi JJI1 BATOTOBJIEHHS B MACOBOMY BUPOOHMUIITBI;

cepiliHe BUTOTOBJICHHS 3aIT4YaCTHH.

Heoonixu sumpamomipie i3 38yaicyiouum npucmpoem.

KBaJ[paTUYHA 3aJICKHICTh MK BUTPATOIO Ta MEPENagoM TUCKY;

HE MOXKJIMBE BUMIPIOBAHHS BUTPATH, 110 3MIHIOE BEJTUUMHY B IITUPOKUX
MEKaX BUMIPIOBaHHS,

0OME)KeHa TOUHICTB;

3aJIe)KHICTh BUMIPIOBAHHS BiJl CTaAHY 3BYXKYIOUOTO MPUCTPOIO, A1aMETPY

TpyOOIIPOBOTY, CTAJIOTO THCKY 1 TEMIIEPATYPH.

Butparomipn 13 3MIHHUM TepenajoM THCKY, B 3aJ€XKHOCTI BiJ

NepeTBOPIOBaYa BUTPATH MOAUISIIOTHCA Ha:

13 3BY>KYIOUHM MIPUCTPOEM;
IIEHTPOOIXKHI;

13 HaMPHUMU MIPUCTPOSIMH;
CTPyMEHEBI;

13 T1JIPaBJIIYHUM OIIOPOM.

Apk.

M4 [1141.08.000.00

3MH.

Apk.
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ButpaTomipu mocTiiiHOTO THCKY 3aCHOBaH1 Ha MEPEMIIICHH] TiIa-ToTUIaBKa

2, Ha SIKMH YWHWUTH BILIMB I[I/IHaMiLIHI/Iﬁ TUCK IIOTOKY, BiI[ BUTpAaTH PCHOBUHU, OC

wiomna Tpyoku 1 3MiHIOETbCA TaKUM YHMHOM, IIO0 TMEepemnaji TUCKY 3aJIMIIaBcs He

sminauM (puc. 1.12) [16] .

f

Pucynok 1.12 Cxematuune 300paskeHHSI BUTPATOMIpY TOCTIHHOTO THCKY

Haiiuacrimme Taki BUTpaTOMipu BUKOPUCTOBYIOTh

JUTSl BAMIPIOBAHHS YUCTHUX, CJ1a00 3a0pyTHEHUX PEYOBUH,

10 IJIMHYTh B TPYOOITPOBO/II.

Butparomipy  MOCTIMHOrO  THCKYy  MOJKHA

KJ1acu(iKyBaTH HACTYITHUM YHHOM:

poTaMeTpu;
MOTUIABKOBI BUTPATOMIPH;

MOPIITHEB1 BUTPATOMIPH.

Cxema, mo BigoOpakae OyAOBY MNPOMHCIOBOIO

3pa3ka BUTPATOMIPY MOCTIHHOTO THCKY, 300paK€HO Ha

pucynky 1.13. Jlanmii BUTpaToMip - ¢ poTameTp, IO

BKITIOYA€ KOHIYHY TPYOKy 2, IIKaiy npuiaany 3, IIMHIBKA p . cyrok 1.13 Butparomip

4, Ta MeTasesi QuiaHIli-3aTUCKAY1 5.

MOCTIIHOTO THUCKY,

poTaMeTp

M4 [1141.08.000.00

3MH.

Apk.

N dokym. [lidnuc fama
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I'padik 3aekHOCTI BUCOTH TOIIJIaBKa BiJ BUMIPIOBAaHOT BUTPATH 300pasKEHO

Ha puc. 1.14.

Jlis BU3HAUEHHS BUTPATU PIAWHU B TPyOOMpPOBOJI 3a MOKa30M MOILIABKA,

HEO0OX1THO BUKOPUCTATU TapyBalibHUM rpadik pucyHok 1.8, Ta piBHsHHS 1.1.

Q= (0,15+0,042-N) - 1072, (1.3)

ne Q — Butpata; N - 1iHa TOAUIKH.

N
100 =
90 =
80 X

0 1,0 2,0 3,0 40 0-10* M3/c

Pucynox 1.14 3anexHICTh BUCOTH MOIJIaBKa B1J] BUTPATH PIIUHU

llepesacu eumpamomipie nOCMiUHO20 MUCKY.
— TPOCTOTa KOHCTPYKIIIi;
—  HaAlAHICTB;

— IIMPOKUMN Jiara30H BUMIPIOBAHHS.

Heoonixu:
— BEpPTUKAJIbHE PO3MIIIICHHS TIPHIIALTY;
— 3aJIeKHICTH BIJ] TYCTUHU Ta B’SI3KOCT1 CEPEOBUIIA;
— 3QJIEKHICTH BiJ] BI3yaJIbHOTO 3YUTYBaHHs 1H(OpMALlii;

— OIITUYHC, aBTOMAaTHU30BaHC 3UUTYyBaHHA TUIBKH I IIPO30pUX plI[I/IH

Apk.

M4 [1141.08.000.00 24
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1.7 BurparoMipu 3a KOMIIOHOBKOIO

Butpatomipu 3a KOMIOHOBKOIO MOXYTh OyTH: 1HTErpayibHi, Ta PO3HECEHI.
[Tig yac MOHTYBaHHSI JJOPEYHO BpaxyBaTH BCi (aKTOpH, IO MOXKYTh BIUIMBATH Ha
npunan [17].

Tax iHTerpampHi BHUTpaTOMipu puCyHOK 1.15 (a), MarOTh BTOPUHHUUI
NEPETBOPIOBAY, II0 MOHTYETbCA Ha TMEPBUHHOMY IEpPETBOPIOBAUl, IO POOUTH
CUCTEMY HaJIIiHOIO, Ta MPOCTOI0 Y BUTOTOBJICHHI 1 BUKOPHUCTaHHI Ta JICUIEBIIO0 3a

pO3HECEHY.

Pucynox 1.15 ButpaTtomip 13 a - IHTErpaJIbHOIO, Ta O — PO3HECEHOI0 KOMIIOHOBKOIO

Po3neceni BuTparomipu pucyHok 1.15 (6) MaroTh BTOpUHHUII ITEPETBOPIOBAY,
SKUW MOHTYETHCA Ha BIJICTaHI BIJHOCHO TEPBHHHOTO TMEepeTBOproBava. Taki
CHCTEMH MaroTh psij nepesar [17]:
— MOHTYBaHHS CUCTEMH Y MPUMILIEHHSAX 3 BUCOKOIO TEMIIEPATypPOIO;
— BUMIPIOBAHHS CEPEIOBHINA 13 BUCOKOIO TEMIIEPATypOIO;
— BUMIPIOBAHHS JIe MOXKJIMBA BiOpallis TpyOoonpoBoy;
— BUMIPIOBaHHS JI€ MOKJIMBE 3aTOIJIEHHS! BUTPATOMIPY;

— BUMIPIOBAHHS Y CKJIQJIHUX JUISTHKAX, a00 MarOTh YCKIJIAIHEHUH TOCTYII.

Tomy npu HEOOX1IHOCTI BIIOKPEMUTH BTOPUHHHIM MEPETBOPIOBAY TOPEUHO
poouTH BUOIp B CTOPOHY 13 PO3HECEHOIO KOMITOHOBKOIO.

Apk.

M4 T1141.08.000.00
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1.8 BucHoBkH 10 po3ainy 1

JlocaiauBIIM Ta MpoaHasi3yBaBIIn 0a3y ICHYIOUMX JIYMIBHUKIB Ta MPHUIAIIB
B YKpaiHi, MOKHa JIINTH BUCHOBKY, 1110 HAa CHOTOJIHI ICHY€E O€3J114 BUMIPIOBAJILHUX
CHCTEM, 1110 TO3BOJIIE KOHTPOJIOBATU Ta JOCIIIKYBaTH PI3HA PEUYOBUHH, SIK P1IUHU

TakK 1 ras.

[Tepen BubopoM mpumamy, HEOOXiTHO JOCHTIIUTH YMOBH 3a SIKUX BOHU OYIyTh
npaitoBatu. Tak yMOBH, KOMIIOHOBKA, PEXKHUM, Ta KOHCTPYKIIIS JIIUMIIbHUKA MOXKE
CYTT€BO BIUIMBATH Ha aJEKBAaTHICTb pE3yJbTaTiB BHUMIpIOBaHHI. Tomy
KOPUCTYBaueBl Mepes BUOOPOM, HEOOXIJHO MPaBWIBHO BUOpaTH JIYUIBHUK, a

BUPOOHHMKOBI — HAJIaTH JOCTOBIPHY 1H(OPMAIIIIO Ta TEXHIYHY JOKYMEHTALIIIO.

Ha cporogni VYkpaiHa mnepexoauTh Ha HOBI CHCTEeMH OONIKy, Ta
BIJIMOBJISIETHCS BIJl 3aCTApPUIMX METOJIB BUMIpIOBaHb. Tak METOIM BUMIPIOBAHHS
aMiaKy, He JI03BOJIAIOTh 3BOJIUTU OaJIaHC BXI1JTHOI-BUX1JIHOI CUPOBUHH, Ta POOUTHU
aHaJIi3 BTPATH aMiaKy B MaricTpalsix, 1o OyJir 3MOHTOBAH1 JIEK1IbKa IECATKIB POKIB

TOMY.

Tomy s BBakar, 3a HEOOXIAHMM € BHBYEHHS 1 CTBOPEHHS CYy4acHOi
METO/IMKH, Ta CUCTEMH BHMIPIOBAaHHS aMiaKky B IIoMy. Tak CTBOpEHHSI Cy4acHO1
CUCTEMHU, JI03BOJIUTh EKOHOMIYHO Ta e(DEeKTUBHO BU00YBATH, TA BUKOPHUCTOBYBATH

aMiak sIK BarOMHUH pecypc.

Apk.

M4 [1141.08.000.00

3MH.
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PO3/11 2
PO3POBKA KOPIOJIICOBOI'O BUTPATOMIPY

2.1 Po3podxka cxem KBIIB

[Tig yac mpoekTyBaHHS HOBOI, Cy4acHOI Ta HOBOI CHCTEMH BUMIipIOBaHHS,

HEOOX1IHUM Ta BAKJIMBUM € MPOEKTYBAaHHS CTPYKTYPHOI Ta MPHUHIIUIIOBOI CXEMHU

BUMIiproBaHHA. CTPYKTypHa cXxema — aIeKBaTHO OIMTUCYE 3B’ 30K MI’)K KOMITOHEHTaMHU

npuiagy, Ta BioOpakae (i3MYHy 3aJeXKHICTh BUXOJY BIJIHOCHO BXOJYy, Ha

KOXHOMY KOMITOHEHT1 Ta H03BOJIsIE€ OIIMCATH CUCTCMY Y BHFJIHIIi MaTCMaTHU4YHOI'O

3aIIucCy. HpI/IHI_[I/IHOBa CXCMa — I03BOJIIE€ YABUTU CUCTEMY HArJAAHO, Ta Bi}::06pa>1<ae

KOMITOHEHTH, 3 SIKUX CKJIAJa€ThCSI CHCTEMa, Ta IXHI 3B’ SI3KH MIXK COOO0I0.

2.1.1 Po3pobka crpykrypHoi cxemu KBIIB

CtpyKTypHa cxema, 103BOJISIE TOCTIAUTH (DI3UUHY 3aJICKHICTh KOMIIOHEHTIB,

TOMY HEOOXIJIHO MPAaBWJILHO BUOPATU KOMIIOHEHTH, 110 OyAYTh B CKJIJl CUCTEMU

KBIIB. Ilepenu TuMm sK mnepedTd 10 BUOOPY KOMIIOHEHTIB, Ta CTBOPEHHS

CTPYKTYPHOI CX€MHU HEO0OX1THO:

— BU3HAYUTHU NMPUHITUAT POOOTH CHCTEMH;

— BH3HAYUTH KIIBKICTh KOMIIOHCHTIB CHCTEMH;
— BH3HAYUTH (Pi3MYHI B3aEMOJIIT,

— Ppo3paxyBaTH MaTeMaTHYHY MOJICIIb;

— OUIHUTH 30BHIIIHIN BIJIUB HA CUCTEMY.

JlaHa crcTeMa ITIOBMHHA MaTH TaKi OCHOBHI KOMIIOHEHTH, 10 HEOOXIIHI JJIs

CTBOPEHHS CXEMH, Ta MPABUIHLHOT pOOOTH €JIE€MEHTIB:

— 3aJjal0unii TeHepaTop (KaTyika 30yKeHHS);
— BUMIPIOBaJIbHUI KaHaJ B IKOMY OyJie BiJOyBaTHCh IUIMH aMiaKy
— BHUMIPIOBaJIbHUN OJIOK, SKUM CKJIAJA€ThCA 13 BXIJHOTO 1 BHUXIJHOTO

JIETEKTOPIB;

—  IACHIIOBAY;

—  (QinbTp, 17151 KOPEKTHOT pOOOTH MEPEXI;
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— o0ywncioBady.

CtpyKkTypHa cxema HaBeJieHa Huxk4e Ha puc 2.1.

Teneparop

Ur

BumiproBanpHui
KaHam

BumiproBanbuuii
B10K

Uq

[Mixcumosau

Uz U3

Dinsrp

OfunciroBay

F2

HetexTop 2

F1

Hetextop 1

Pucynok 2.1 CtpykTypHa cxema

QB —BHUTpaTa HAa BXO/Il CUCTEMHU;

V — MIBUIKICTH 3 KOO IUIMHE aMiaKk B BUMIPIOBAIBHOMY KaHaJl;

F1— ctBoproBana KopiomicoBa cuiia Ha BXO/Il CUCTEMU;

F, — crBoproBana KopiosicoBa cuiia Ha BUXO/II CHCTEMHU

U, — Hampyra, 1110 3HIMA€ThCSI HAa BUXO/I1 3 KJIEM I'€HepaTopa;

U1 — mampyra, 1o 3HiMaeThes 3 BB, Ta momaersest Ha BXiJ1 MiICHIIIOBAYa;

U, — mampyra, 1o 3HIMa€eThCS Ha BUXOJII 3 MIJACUIIIOBAaYa, Ta MOAAETHCS HA

BX1] QLIBTPY;

00YHCIIOBaYa;

Us — manpyra, mo HagxoauTh Michs (uibTpariii, Ta MOJAETHCS HA BXIT

Qm — obGuucieHa MacoBa BUTpaTa, Ha BUXO1 CUCTEMH.

Tob6to Ha Bxig cucremu KBIIB HamxomuTh Aeska Butpara Q, MIBUIKICTD V

Bu3HauvaeTbes B Bb. 3 reneparopa, o nia’eqnanuid, 10 Bb, Hagxonuts Hanpyra U.

Tak renepaTtopa, CTBOpIO€ BiOpallito, TOOTO KOJMBAaHHS BUMIPIOBAJIbHOI TPYOKH.

Butpata Macu BU3Haua€eThCs 3a JIIE€10 PiAMHU Ha BIOpyroui TpyOku. [Ipu pyci piaunu

B1JI BXOJy /IO BHXOJy, Jii€ BiOpalliiiHe MPUCKOPEHHs, IO BECh 4Yac 3MIHIOE CBIU

3MH.
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HanpsaMokK. OCKUIBKY MTOTOKY PIAMHU HA BXOJ1 1 BUXO/I TPYOKH MarOTh MPOTUIICIKHI
HaIpsSMKH, TO 1 BUHUKAaIOTh Tam cuiau Kopiosmica, mo OyyTh CIIpsSMOBaHI B pi3HI
O0oku. B pesynbrari yoro mia [i€l0 Pe3yNbTYyIOYOi CHJIM JIBI YaCTUHHU TPYOKH
3MIIIYIOTBCSA OJMH BIAHOCHO OJHOTO BIATOBIIHO A0 LUKy Biopamii [18]. s
OTPUMaHHS 3HAYC€HHS MacoBoi BUTpatu Qm, Hampyra BHUMIPIOBAIBHOTO OJIOKY

IPOXOJUTH B MIACHIIOBaYa 10 GUITPY, Ta HAAXOAUTh HA OOUHMCITIOBAY.

2.1.2 Po3pobka npuHiumnoBoi cxeu KBIIB

JIJist HarJsiTHOTO PO3YMIHHSI CUCTEMH, 3B 513Ky KOMIIOHEHTIB MiK COOOI0 Ta

anexBatHoi oiHku KBIIB, HeoOX1THUM € HAaBECTH NMPUHLHUIIOBY CXEMY, PUCYHOK

2.2:

BEHMMIpIOBa4a |

S
2

Pucynox 2.2 Ilpunmunosa cxema KBIIB

1 — KopiomicoBuii BUTpaToMip; 2 — €JIEKTPOHHUU OJIOK;, 3 — TMPOBIAHUKH; 4 —
BUMIPIOBaIbHU# KaHau, 5, 5 — ¢umani; 6, 6° — koekropu; 7 — 30ymkyBad; 8, 8 —

natunky; 9, 10 — BumiproBanbH1 TpyOKH; 11 -kopmyc;

Enexrponnumii
bmok :
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[TpuHIMT cucTeMU 3aCHOBaHUM Ha 3CYBI1 (a3 1 MpsIMOMY BUMIpPi TOTO, CKUIBKU
piivHM, abo razy mepeMillaeTbes Mo TpyOl B gaHud MomeHT. PedoBuHa B
TpyOOIPOBO/II, IO MOAAETHCA Ha BX11 KopiomicoBOro BUTpaTOMipy, MOAUISIETHCS HA
nBa motoku y TpyOkax KBIIB. TpyOku po3ramoBaHi BCEpeIrHI KOPIYCY
BUTparomipa. Bibpatop 3mymrye TpyOku mocTiitHO BiOpyBatu. [Ipu BiacyTHOCTI
MOTOKY, BUMIPIOBAJIbHI TPYOKH BiOpYIO0TH piBHOMIpHO. CeHCOpH, pO3TallIOBaHI Ha
BXO/1 1 BUXO/Il 3 TOYHICTIO BHU3HAYalOTh KOJMBaHHsI. SIK TIIbKU piIMHA MOYUHAE
nepeMiliaTiucss 1Mo BUMIPIOBAIBHOI TpyOl, Ha HasABHY BIOpALil0 HAKIAJAETHCS
JI0JIATKOBE KOJIMBAHHS B pe3yJIbTaTi IHEPIIIT p1IMHU, TaK 32 PI3HUIIEIO (a3 OLIHIOIOTh
BUTpATY.

TakuM 4YWHOM, CTPYKTypHa CXE€Ma OMHUCY€E 3B’SI30K Ta (DI3UUYHY 3AJICKHICTh
BUXOJy BITHOCHO BXO/y. [IpuHIIMIIOBa, A€ aJIeKBaTHO Ta HATJISIIHO YSABUTH Oy 10BY
cuctemu. Tak gaHuil BUa cxem € HeoOXxinHuM mig yac Oygosu KBIIB. Lli cxemu €

rapHUM OMIYHUKOM I11]1 YaC BUOOPY KOMIIOHEHTIB Ta MOJEIIOBAHHS CUCTEMH.

2.2 MareMaTH4He MO/EJIOBAHHSI TA METPOJIOTiYHi XapaKTepuCTHUKHU
npujaamy

[Tix gyac po3pooku KBIIB HeoOXiTHUM € CTBOPUTH MaTeMaTUYHy MOJIeTb. Tak
MaTeMaTU4YHa MOJEIb, TI03BOJISE OIIHUTH BIUIMB PI3HUX KOMITOHCHTIB CUCTEMH, Ta
PI3HOTO BU/y 30BHIIIHIX YAHHUKIB Y BUTJIAJII MAaTEMAaTUYHOTO 3amucy. ToMy naHa
MOJIeNIb TacTh aJCKBATHO OIIHUTH CHCTEMY Y BHUTUIAJI MaTEMaTUYHOTO 3aITHCY.
Kepyrouncr MaremMaTHYHUM 3allMCOM, MOXHaA OyJe TOCTIAUTH METPOJIOTIYHI

XapaKTEPUCTHUKH, Ta MPABUIIbHICTh BUOOPY €JIEMEHTIB CUCTEMH.

2.2.1 MartemMaTuuHe MO/IeIIOBAHHSI BUMIPIOBAJILHOI CUCTEMHU

Jlist moOy10BM MaTeMaTHYHOI MOJIeTI HEOOX1THO PO3TJISTHYTH KOJWUBaHHS
TpyO, 110 3HaxoasAThesa B KOHCTpyKIi KBIIB. [ns Bupimenus audepeHIiiinoro
pIBHSIHHS, 110 onucye konuBaHHS cuctemu KBIIB, HeoOxiaHO moonatu AeKijabKa

KPOKIB:
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[lepmmii Kpok — mocTae y BHUPIIIEHHI BUIBHUX PE30HAHCHUX KOJIUBAHb
KaHally, B IaHOMY KpOIIl 3HAXOsAThCA (POPMU 1 4acTOTa BJIACHUX KOJIMBAHbD.

Hpyruii kpok - gocnimkenHs BBy cuil Kopiomica. Cuim gki Aif0Th Ha
CHUCTEMY PO3IJISAAIOTh SIK PIBHOMIPHO PO3MO/ILICH], Ha 00’ €KT JOCTIKCHHS.

TpetiM KpoK — MOCHIKEHHS CHJIA 30y DKEHHS, B PE3yNbTaTi OTPUMYEMO
pIBHSIHHS, sIKa BiJOoOpa’kae BIUIMB 30BHIIIHIX YMHHUKIB 1 MapaMmeTpiB CUCTEMHU
«peuoBHHA (aMiaK)-TpyOOIPORBII», IO BIUIMBAIOTh Ha KOJUBAJIBHUN MPOLIEC JaHOT
CUCTEMH, TOOTO MaTeMaTH4YHy MOJENIb CHUCTEMH «aMiak —TpyoorpoBigy. Ta

OTPUMYEMO BHpa3, 110 Ma€ HacTynHui Buz [19]:

@3 (xX)puygv(sinwyt—t cos wit)
(Um+ o)

<p3(x)<p3(é)A
2w3 (lm +Hx)

y(x, t) = fol<p’3(x) @3 (x)dx + tsinwst 2.1

1e, Uy - Maca KaHamy;

U - TOTOHHA Maca piauHU;

V - MIBUJAKICTh TOTOKY PIJUHU;

@3(X) - pIBHSAHHS TPETHOT MO KOJINBAHb;

(3 - BJIJaCHa 4aCTOoTa TpeTBO'I‘ MOAHU KOJIHNBAHb,

A - amIUTiTY 12 30YDKYIOUUX KOJMBaHb.

Jist moOymoBr MOieli, HEOOX1THO BpaxXyBaTH MapaMeTPU BCTAHOBIICHUX
natuukiB KBIIB. Tomy HE0OXiTHO 3MOIENIIOBATH JIUITHKY BUMIPIOBAHOTO KaHATY

pucyHok 2.2 [19].

Ha pucynky 2.2 npeacTaBieHUil BUMIPIOBAJIbHUM KaHal, Ha Ky i€ CHIIa

30ypeHHs, 110 /i€ 32 TAPMOHINHUM 3aKOHOM:

P(t) = A, - cos(wt),

e Ay — aMLJIiTV%a cuiiy 30YpeHHs, W — 4acToTa 30YPEHb.
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Y1 Y2

P(t)

Pucynok 2.3 BumiproBanbHu# KaHaT

JlaT4rKy 3MOHTOBaHI CUMETPHYHO JI0 KaHally Ha auisHkax Y1 ta Y2 (puc. 2.3).

MareMaTtnyHa MOJeb, IO BU3HAYA€E BIUIUB TapaMeTPiB JATYHKIB, MOXKE
OyTu mpeJicTaBlieHa BX1THUM BEKTOPOM, Ta MaTpuiieto agdiHopa, 0 XapaKTepusye

iX B3a€EMO/Ii10, Ta BU3HAYAE CTYIiHb BIUIUBY Ha cuctemy[20].

BxigHi KOoOpAMHATH BEKTOpa €: TYCTHHA, BUTpaTa, TEMIIepaTypa peYOBHHH,
MOAyJb TIpy>KHOCTI. Ta mapamerpu TpyOONpoOBOY: AlaMeTp, TOBXKHHA, TYCTHHA
Matepiainy TpyOOnmpoBOY, JKOPCTKICTb, IHEPLIHHI MacH, CTYIIHb 3aCIIOKOEHHS Ta

30y/UKCHHS IaTYMKIB, TEMIIEpaTypa HaBKOJIMIITHBOTO CEPEIOBHIIIA.
Marpurist BruBy addinopa, abo B3aemoii mapamerpis [20]:

Qi = 0Zy 0Zyi
u - 0Zyi E)ij’

2.2

1€, Zy - XapaKTepUCTUKA BUXITHOI BEIMYUHH, Zyi 1 Zxj - XapaKTEPUCTUKU BXITHUX
BEJIMYUH.

XapakTEepUCTUKU BEJIMYMH — 11€ CUCTeMaTHU4Hi, a00 BUMAJKOBI iX 3MIHU Y
cucreMi. EneMeHT MaTpuIli, XapaKTepu3ye€ BIUIUB 1-0i BUX1THOT BEIMYHHU BiTHOCHO
J-01 BXiJHOi BEJIMYMHH, BPAXOBYIOUM B3a€MO3AJICKHICTh BCIX BXIJIHHUX BCJIMYHH.

B3arangom enemenT matpuiii adhiHopa XapaKTepHu3ye€ BIUIHMB J-0i BX1THOT BETHYMHA
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Ha I-yI0 1 Jajli Ha BHUXIJAHY, BPaXOBYIOYH 3aJICKHICTh BCIX BXIJHHMX BEJIHUYUH MIK

c00010.

Hanani momens 2.1, Ta 2.2, MOXKHA BUKOPUCTATH SIK 0a30B1 JJIS TOCIIKCHHS

miunnsHUKIB TUTy KBIIB.

2.2.2 MaTeMaTH4He MO/1eJIIOBAHHS] BUMiPIOBAJIbHOI Pe4YOBHHH

Ilin wac wmogemoBanHs KBIIB, HeoOXiIHO AOCHIIUTH PEUYOBHUHY
BUMIpIOBaHHA. Tak MareMaTUYHE MOJCIIOBAHHS aMiaky, JacTh TOYHO PO3YMITH 3
SKMMH TapaMeTpaMu HeoOXigHo Oyjie mpaltoBaTH, Ta Ha IO 3BEPHYTH YBary IIijl

yac koHcTpyroBaHHa KBIIB.

Awmiak (NH3)— 6e30apBHwmii ra3 i3 pizkuM 3anaxom. Heopraniuna crioiyka, 1o
JieTiia 3a TOBITPS, Ta TapHO PO3UYMHSAETHCS y BOJI. BBakaeTbcs peaxiiiHOIO

PCUOBHHOIO, IO BCTYIAE B PEaKIlii MPHEIHAHHS, OKUCICHHS, 3amimeHHs [21].

di3uKo-xiMiuHI BIACTUBOCTI HaBeaeHI B Tabmwmmi 2.1 [22].

Tabmums 2.1
®D13UK0-XIMIYHI BJIACTUBOCTI aMmiaKy
Temneparypa KumiHHS 239,8 K
Temnepatypa 1n1aBJICHHS 239,8 K
Kputnuna Temmnepartypa 4054 K
Kputnunnii Tuck 10,78 MIla
006’em y MOJTb 22,081
['ycruna 0,771 r/em®
Apk.
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VY BoJI1 aMiak Ay’Ke rapHO PO3UMHSIEThCS, Tak Mpu Temiepatypi Bia 300 qo 315 K ta

3a arMoc(epHOro THUCKY, B 1 J1 BOAM PO3UMHSETHCA NpuUOIU3HO 745-755 n

razonoaiOHoOro amiaky. BiacThBOCTI aMiaky B CTaHI CyXOro HAaCHYEHOTO Tapy

HaBezeHl B Ta0mmi 2.2 [23].

[Tpu 3BHuaiiHiil TeMIiepaTypi, amiak cTiiika cronyka. [Ipu Temmneparypi 145

K 1 Bumie, Ta 3a ra3oBoro craHy MOMiTHa aucortiamis amiaky Ha N2 Tta H2.

Jlucomialis mpyu HassBHOCTI KaTaizaTopa BiiOyBaeThes 3a TeMieparypu 572 K.

3a p1IKOro CTaHy amiak, CTa€ CTIMKIIIUM 10 TEMIEpaTypH, aje JTUHaMIuHa

B’S3KICTh CYTTEBO 3HUKYETHCS MPH MIJBUILIIEHHS TeMIlepaTypu. B crani HacuueHHs

BJIACTUBOCTI HaBeIeH1 B Ta0uI 2.3.

Ta0muis 2.2
BnacTuBocTi amiaky B ¢cTaH1 CyXOIro HACHYEHOTO Tapy
2, 8 p’, r Eps A 10, a-10°, 105, v 105,
°C MIla K/’ KK | (k) | BT(eK) MYe Ma-¢ e Pr
~70 0,01092 0,L108 | 14693 2,028 150 66,8 = = .
-60 0,02187 02123 | 14435 2,066 160 36,5 - - =
=50 0,04082 03804 | 14168 2,118 170 21,1 0,785 20,636 0,08
=40 0,07169 0,6439 | 13889 2,184 180 12,8 0,807 12,533 0,98
-30 0,1104 1,038 1359,6 2,267 191 8,12 0,830 7,096 0.98
=20 0,1901 1,605 13287 2,368 203 5,34 0,854 5,321 1,00
-10 0,2908 2,393 1296,1 2,486 217 3,65 0,880 3,677 1,01
0 0.4296 3,460 1261,5 2,624 233 2,57 0,907 2,621 1,02
L0 0.6153 4,872 1224.8 2,783 250 1,84 1.936 1921 1.04
20 0,8578 6706 | 118538 2,966 269 1,35 0,968 | 1,443 1,07
30 1,1675 9,054 11440 3,177 291 1,01 1000 | 1,104 1,09
40 1,5556 12,029 1099,1 3424 315 0,765 1,035 0,860 1,13
50 2,0337 15,770 1050,5 3719 343 0,585 1,072 0,630 1,16
60 | 26147 20,46 997,6 4,081 375 0,449 1,114 0,544 1,21

TermonpoBiAHICTE amMiaKky TpH HarpiBaHHI 3a PIAKOTO CTaHY 3HIKYETHCS, a

3a ra3ono/i0HOro cTaHy 30UTblIy€eThCs. [IIBUIIEHHS THCKY, 301IbIy€E 3HAUECHHS

TEIUIONPOBITHOCTI I PIAKOTO 1 ra30MoAi0HOTO CTaHy.
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BrnacTuBocTi amiaky B CTaH1 HACHUCHHS

Taomur 2.1

2 » o, e, A a 105, 1%, v:10°, 610", Pr
°C MIla koM | )ik K) | B M/c Ta-c Me Hiw
=70 0,01092 7253 4,359 - - - - 5,49 -
-60 0,02187 7139 4,378 0,600 0,192 - - 5,14 -
=50 0,04082 702,2 4,404 0,585 0,189 315 0,440 4,81 2,37
-40 0,07169 690,2 4,434 0,570 0,186 27,6 0,400 448 2,15
~30 0,1194 677.9 4,468 0,554 0,183 243 0,358 4,16 [,96
=20 0,1901 665,1 4,506 0,538 0,180 21,6 0,325 3,34 1,51
=10 0,2908 652,0 4,549 0,522 0,176 194 0,298 3,53 1,69
0 0,4296 638,5 4.599 0,506 0,172 17,5 0,274 323 1.59
10 06153 624.6 4,659 0.490 0.168 15,9 0.255 2,93 1,51
20 0.8578 610.2 4,751 0472 0,164 14,5 0,238 2.64 1,45
30 1,1675 595,1 4,821 0455 0,159 13,2 0,223 234 1,40
40 1,5556 579.4 4,931 0,436 0,153 12,1 209 2,06 1,37
50 2,0337 562,8 5,070 0,417 0,146 11,0 0,195 1,77 1,34
60 2,6147 545,2 5,246 0,308 0,139 10,0 0,183 1,49 1,32

TennonpoBiAHICTS aMiaKy, 3a HU3bKUX TEMIIEPATyp, Ta aTMOCPEPHOMY TUCKY

HaBezieHo B TabOmuii 2.4 [23].

Taomurg 2.4

TernonpoBiAHICTE amiaky, 3a HU3BKUX TEMIEPATYP, Ta aTMOCHEPHOMY THUCKY

T, K 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 290 | 300
A 103,
15,3|16,2(17,0|17,8|18,6 | 19,6 | 20,6 | 21,6 | 22,6 | 23,6 | 24,7
Bt/™m-Tpan

MareMaTinyHy MOJENIb MOKHA TPEICTABUTH y BUIJISAI MOJIHOMY — psiaa

Teiinopa [24]:

k
y = .80 + le(=1 ,Bzxz + Zu,z:l ,Buzxuxz + ZIZ{=1 ﬂzzxz2 + oo (23)
U*Z
L _ ¢ _9°¢
I[C, ﬂZ - axz %50 ,Buz - axuaxz *o>0 BZZ - axg x_)o'
Apk.
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AJe mig Jac peallbHUX BHUMIpIOBaHb, HA CUCTEMY Ta PEYOBHHY BILIMBAIOTH
30BHIIITHI YHHHUKH, TOOTO HEKOHTPOJIbOBaHI TapaMeTpu. ToMy rmpu oOpoOIli JaHUX,
BUKOPHCTOBYIOTh BUOIPKOBI MapameTpu perpecii, by, b;, by, b,,.1li napamerpu e
OIIIHKOIO TEOPETUYHMX 3HAYCHb By, L., Puzr Lzz-

PiBHsiHHS perpecii MaTume HaCTyITHUI BUTIISAL [24]:

y' = bO + 212(:1 bzxz + lei,z=1 buzxuxz + leczl bzzxzz + - (24)

U*z

ne, by — BUTbHUM YJIeH perpecii;
b;, - niHiiiHi edexTu;
b,, — kBaapaTnuHi edeKTH;
b, , — ebexTn B3aeMoii.
Koedimientu B piBHsHHI 2.3 BU3Ha4ar0ThCs 3a fonomororo MHK, 3 ymoBu:

s = 2K, (6—y)? = min (25)
ne, K — Bubipka 13 BCl€i KUIBKOCTI 3HA4€Hb JOCIITHUX MapaMeTpiB. Pi3HUIIO MiX
BuOipkoro K, Ta KiIbKICTIO HaKIaJAeHHX 3B A3KiB |, BU3Hauae crymiab cBoooau f:

f=K-L (2.6)

[Ipn HemoctaTHix oOcsrax BuOIpkH K, Ta 30UIBLIEHHS MOPSAKY TMOJIHOMY,
NPU3BOANTL 10 3alMIIKOBOI  gucriepcii. Jlami  HEoOXigHO  BHKOPHCTATH
TPAHCLICHICHTHY perpecito, 100 3MEHIIUTH KIJIbKICTh HEBU3HAYCHUX KOC(IIIEHTIB
[24].
[IIo6 crmpocTUTH cUCTeMy pPiBHSHB, HEOOXIHO 3poOWUTH 3aMmiHy ii mapamerpis.
OOGuucieHHss KOe(]illi€eHTIB TPAHCIEHICHTHOI perpecii Mo)ke BUSBUTHCS JOCHUTh
TPYJAOMICTKHM BHACJII0K HEOOX1IHOCT1 BUPIIIYBAaTH CUCTEMY HETIHIMHHUX PIBHSAHb.
OOuKCIIeHHSI CIIPOIIYETHCS, SIKIIO MMPOBECTH 3aMiHy 3MiHHNX. Hanmpuknan [24]:

y = bobf y = byxP,

JiHeapu3allis BiI0yBa€eThCA MIISAXOM JlorapudMyBaHHS,

lgy=1lgby+xlgby lgy=I1gby+ bylgx. 2.7
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J1JIst CIIPOIIICHHS BUIJISIAY, Ta PO3PaXxyHKIB BUKOHY€ETHCS 3aMiHa [24]:

lgy=z lgby=a
lgh; =a, Ilgx=t

Tak piBHAHHSA 2.7 HaOye AIHIIHOTO BUTIISILY:

Z=a0+a1x Z=a0+b1t 28

ne, ag, by, a;Bu3HavaTHCs 3a nonomororo MHK. Koedimientu by ta by

BHM3HA4YarOTHCA 110 BU3HAYCHUM Ay TA A .

Omxe 13 piBHAHB 2.1, Ta 2.8 oTpumyeMo marematuuny mojens KBITB

b1

,t) = (a0 L —
q(x,t) = (a0 +al (um+u>.<)) + (a0 + 2(Um+x)

). 2.9

Jns moOymoBH ajeKBaTHOI MaTeMaTHYHOI MojeNll HEOOXITHO 3pOOUTH
MOJICJIFOBAHHS SIK 1 AOCIIPKYBaHOI PEUOBMHU TakK 1 cucTeMu. MareMaTuyHa MOJIeb
Jla€ PO3pOOHUKY OIIHUTH BIUIMB 5K 1 €IEMEHTIB 3 SKHUX CKJIQJIA€ThCS CHCTEMA TaK 1
30BHIIIHIX YUHHUKIB. 100y 1yBaBIIN MOIENH, MOXKHA aHATI3YBATH Ta MPOTHO3yBATH
BUMAJKOB1 3MiHi, 1110 MOXYTh YNHUTH BIUIUB Ha cUCTeMYy. Tak MOJeJib MOJErnrye
pO3poOKy, 00 BOHA € AJITOPUTMOM Jii CHCTEMH, Ta JIO3BOJISE OLIHUTH MOXKJIUBI

BIIJIMBU Ha CUCTCMY, Ta pCaKHiIO Ha HUX.

2.3 Po3poOka kopioJiicoBOro JiynabHUKA
[Tix gac po3pooku KBIIB Oynu BukoprcTaHi HaCTyITHI TapaMeTpH, 110
HaBeleHl B Ta0auIn 2.5.
Jlormyctrma noxnbka BUMIpIOBaHHA He OubIe +1%.
TexHOIO0TIYH1 XapaKTePUCTUKH:
— cepeaHid TepMiH HampalroBaHHs He MeHIe 10 pokis;
— aHTHUKOPO3iiiHE OKPHUTTS,

— 1uudpoBa IHAUKAIIIS;

Apk.
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— 1HTepdercHUN BUXIi;
— 0e3poTOBE MIIKIIOUEHHS 10 O0YHCIIIOBATIBHOTO OJIOKY.
Tabmus 2.5

[TapameTpu KopiomicoBoro niyuibHUKA

3
Monudikaryis VY MOBHHIA TIPOXiz Burpara, m°/ron
Cepenonuiiie
' DN _ :
BUTPATOMIPY , MM BUMipIOBAHES Qmin Qmax
Macosuit

. 100 Awmiax 0,01 600

(Kopiomicosuit)

B ocnoBy moOynoBu KBIIB moxmameHo KOHCTPYKIIO pO30ipHOTO THILY,
TOOTO CKJIAJAa€ThCsl 3 po30ipHUX BY3/1iB pUCYHOK 2.4, 2.5. Ha cwhoroani Oinbina
kieKicTh aHanoris KBIIB matoTs He qockoHamy OyA0BYy, 6€3 MOKIHBOCTI PEMOHTY

YU 3aMIHH €JIEMEHTY .

Pucynok 2.4 Kopnyc KBIIB

Apk.

M4 T1141.08.000.00
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Ha TpyOku MOHTYIOThCS JeTEKTOpH. TpyOKHM 3 JETEeKTOpaMHh MOHTYIOTHCS B
CreliaJIbHI 3aKPIIUIIOI0U1 BTYJIKH, Ta BCTAHOBIIIOIOTHCS Ha JTIYUILHUK. MOHTYBaHHS
BUTPATOMIPY BiOYBA€ThCS 3a JOMOMOTOIO (hraHiieBoro 3’eqHanHsa. CaMm KopIryc

HO6yI[OBaHPII>'I TaKMM 4YHHOM, II0 WOT0 MOKHa BUKOPHUCTOBYBATH JId CKJIaJaHHA

Pucynoxk 2.5 KBIIB B po3pisi

KBIIB mae B cBoeMy CKJafi, 1Bl TpyOKH MO AKiM BIIOYBAETHCS MIMH aMIAKY.

1HIMX cxoxux 3a napamerpamu KBIIB (puc.2.6).

| —

i

‘W.

Pucynok 2.6 KBIIB B po3HecenomMy BUTIISII

3MH.

Apk.

N dokym.
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CraTtuuHa XapaKTCpUCTUKa - 1€ Bi,Z[HOH.IGHH}I OTPHUMAHOI'O BI/IXi,Z[HOI‘O

CUTHAJIY BITHOCHO B1J] BX1JTHOT'O:

y = f(0). (2.10)

Cratuuny xapakrepuctuka KBIIB, a came 3aiexHicTh HaIPyTH BiJl BUTPaTH

MOXHa BU3HAYUTHU HACTYITHUM YHNHOM:

M = f(4T). (2.11)

Jle M - macoBa Butpara, . AT — pi3HHIISI B 4aci MK CUTHAJIaMHu.
MacoBa BuTpara Moxke OyTH oOuYMCIIeHA Yepe3 IyCTHHY PEYOBUHHU, ILJIOLLY

IICPCTHUHY IIOTOKY 1 CCPpCaAHIO IHBI/II[KiCTB IIOTOKY Y IbOMY HepeTI/IHil

Qm = pVS, (2.12)

ne, Q,,- MacoBa BUTpara, p — ryctuna, V — 06'em, S — mJiola nepeTHuHy MOTOKY.

Takox MacoBy BUTpaTy MOKHA BUPA3UTH yepe3 00’ €MHY BUTpATY:

Qm = pQu. (2.13)

Tak nerekTopu, siKi BUMIPIOIOTh KOJHMBaHHS, 0a3ylOThCs HA TOMY, 11O YUM

ounbire AT, TuM OLTBIIIE MAacOBa BUTPATa PUCYHOK 2.7.

NiBa KaTyLWwKa
AT=Macoea sutpata

Mpasa KaTyLwka

+150 mV - - L
/ \ / s \ \\ |
e X // /

-150mV - N -150mV N

bes pyxy peyoBuHM Mig yac pyxy amiary

Pucynok 2.7 CurHayin 1eTeKTopiB

Apk.
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https://uk.wikipedia.org/wiki/%D0%93%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0

3HaueHHs PO3paxOBaHUX MapaMeTpiB (BUTPATH Ta HANPYTH ), 111 BAZHAYEHHS

CTaTUYHOI XapaKTEPUCTHKH, HABEJECHO B Ta0OuIII 2.6:

3HaYEHHS BUTPAT Ta HAIPYTU

Tadmuis 2.6

Q, M%rox U,B
30 0,657
45 1,478
60 2,628
75 4,106
90 5,913
105 8,048
120 10,512
135 13,304
150 16,425
165 19,874
180 23,652
195 27,758
210 32,193
225 36,956
240 42,048
255 47,468
270 53,217

I'padik craTMuHOT XapaKTEPUCTUKH, 110 300paskeHul Ha puc. 2.8 1eMOHCTPYE

TiHIMHY 3anexHicTb. ['padik cucremu (puc. 2.8) BimoOpaxkae peakiliro CHCTEMH

BIJTHOCHO BXIJHOTO BIUIMBY, a TaK SIK BOHA JIiHIIHA, TO B JAHOMY BHUMAJKY BIATYKH

3MH.

Apk.

N dokym.

llignuc

fama
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MPOMOPIIiHI BX1IHOMY BIUTMBY Ha cucteMy. ToMy JlaHa cuctema nokasye cede siK

CTIMKA.

AU B

200
180
160
140
120
100
80
60
40

20

0 >

30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540 570 600
Q, M3/200

Pucynok 2.8 Cratnuna xapakrepuctuka KBIIB

[Toka3u, mo BigoOpakae oOuucmoBad Q. (Tabm. 2.7), BU3HAYAIOTHCS

HACTYITHUM BUpa3oM [24]:

Qf = 1.0054 - Q — Qumin, (2.14)

ne, Qmin— MiHIMaNBHE 3HAYeHHS BUMiproBaHoi Butpatu (0,01 M3/FOI[).

Apk.

Tabmus 2.7
Po3paxyHkoBi BUIPpOOYBaHHS KOP10JIICOBOTO JIIYMJIBHUKA
Burpata Q, M%/rox [Toka3u Ha o0UHCIIOBATEHOMY OJIOIT
Qos, M¥/TOR
1 2
150 150,8
MA [1141.08.000.00
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[IpomoBxenus Tabmuii 2.7

1 2
165 165,8
195 196,0
225 226,2
240 241,2
255 256,3
270 271,4
285 286,5
300 301,6
315 316,6
330 331,7
345 346,8
360 361,9
390 392,0
405 407,1
420 422,2
450 452,4
465 467,5
480 482,5
495 497,6
510 512,7
525 527,8
555 557,9
570 573,0
600 603,2

3MH.

Apk.

N dokym.

llignuc

fama
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OO0uncieHHs MOXUOOK 3a 3HAYCHHAMH 13 Tabmuii 2.7 [24] :

_Qo6-Q
y B Qmax
Qo5 - Q
6 =——-100%,
0 %

ne, Q,s - MOKa3xW BUTPATH HA OOYUCITIOBAYI,
Qmax — MakcuMaibHa ButpaTa (600 m3/ron).
Pesynbratu o6uucnenHs moxubok HaBeaeHi B Tabnuii 2.8, Ta moOyaoBaHi rpadiku

pucyHok 2.9, pucynok 2.10:

Tadomurs 2.8
P€3y.HI>TaTI/I HOXI/I6OK 3a BI/ITpaTOIO
Q m%/rox [Toxu6xa ymin, %0 IToxn0Ka Omax, %0
135

0,0011 0,532
150 0,0013 0,533
165 0,0014 0,533
180 0,0016 0,534
195 0,0017 0,534
210 0,0018 0,535
225 0,0020 0,535
240 0,0021 0,535
255 0,0022 0,536

Apk.
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Q M3/rox

A
700

600
500
400
300
200

100

C2)
S
(\})

o®

(\})

[\

v

T N ST I T W ¥
I A L AR )
PP FFFSFESS

Qv Qv Qv O O Q
[Toxubka Y, %

Pucynox 2.9 I'padik 3MiHM MiHIMaIbHOT HOXHMOKH BITHOCHO BUTPATH

Q M3/ron

A
700

600
500
400
300
200

100

Pucynok 2.10 I'padik 3MiHM MakcUMaIbHOT TOXUOKH BIIHOCHO BUTPATH

3MH.

Apk.
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2.3.1 Po3poOka Ta po3paxyHOK NmapaMeTpiB BUMIipPHOBAJIBHOI0 KaHAJY
3irHYTOr0 THILY

[Tim gac po3poOKM HEOOXIAHMM € BUBYUTH JIOCIIKYBaHY pPEUOBHHY, Ta
npaBWIbHO BHUOpaTH Marepianu BuMipioBaiibHOro kaHainy. Kanamu KBIIB
BUTOTOBIISIIOTBCS 13 XPOMECTOI HepikaBirouoro craimi mapku K4 - 40X13 (4X13).
Jlana Mapka BIJHOCHUTBCS JI0 CIIELIaJIbHOTO KIIACy, BUKOPHUCTOBYETHCS B TEPMIYHO
3arapToBaHOMY BHJ1 y NpWIaToOyJayBaHHI Il JeTajeil, 110 MpauioTh B
arpecUBHUX, KOPO3IMHMX, BUCOKHUX MEXAHIYHHMX CEPEIOBHINAX, MA€ JIOMYCK s

BUKOPUCTAHHS y MEAMYHUX Tprianax [25].

XiMIYHUH CKJIaJ Ta TeMIEpaTypHI BIACTUBOCTI CTajll HaBeeHO B Tabymii 2.9:

Tabmuns 2.9
Ximi4HI Ta TeMiepaTypHi BiactuBocti 40X13
XiMIYHHUM cKAaa
C Si Mn S P Cr
0,36-0,45 <0,8 <0,8 <0,025 <0,030 12,0-14,0
Temneparypa KpUTUUHHX TOUOK
Acl Ac 3 Arl Ar3 Acl Ac3
820 870 780 - 820 870

OcHoBHUM KpuTepieM BuOOopy Matepiany 40X13, Oyno 3abe3nedyuTH

Oe3reyHe BUKOPUCTAHHS i OI10JIOTIYHUX PEYOBUH Ta KOPO3IMHY CTIMKICTB,

tabmuis 2.10.

3MH.

Apk. N dokym.

llignuc
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KoposziitHi BnacTuBOCTI

Taomumg 2.10

' Tpusanicrts, ' _
Bug xoposii Cepenosuiiie t, °C OaJt cTiKOCTI
q.
KonuentpoBaHna
20 720 1
H2S0O4
3arajabHHI
63% H 2 S0 4 40 24 4
24% amiak 20 720 1

Koposiitni | KonmientpoBana

BiaactuBocti |H2 SO 4

JIns  migBUILEHHS  KOPO3IMHOI  CTIMKOCTI
PEKOMEHYEThCSI TTPOBOJMTH 3arapTyBaHHS 1

BiAMyCcTKY nipu Temmnepatypi 250-300 °C.

BuwmiproBanshi kananu KBIIB moOynoBani y BUIIsiAl 31THYTOTO THIY,

pucyHok 2.11.

Pucynok 2.11 BumiproBanbHi kananu KBIIB

M4 T1141.08.000.00
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3a3Buyail miJ yac moOyJI0BM BHUMIPIOBAJIBHUX MPUIIAJIIB, BUKOPHUCTOBYIOTh
BYIJICIIEBY CTajIb 4M ii BUH, ajie qanuii Tun BIIB cxunpHUi 10 miTIHTOBOT KOPO3ii,

pucyHok 2.12 [26].

Electrolyte
Pitting corrosion

. H,
o, H H,0
3 & B
OH 0 o Na" ::" O3
/ lN"cr cr i i)
4 J
'

MI\"'

Stainless steel

Pucynok 2.12 MexaHi3M BUHUKHEHHS MITIHTOBOI KOPO3ii

[TiTiHroBa KOpO3is ABJISIE COOO0 YTBOPEHHS MOPOKHUH HA CTIHKaX TPyOOIpPOBOY,
mo € He gomyctumuM Juisi KBIIB. Tak cTiHKH TpyOONnpoBOAYy MarOTh TOBILIMHY
JIOCTATHIO I BUKOPUCTAHHS MPOCTIIIMX MapoK crajiei, aine kananu BIIB matoth
TOBUIMHY Ha 0arato pas3iB MEHIIYy, TOOTO CTalOTh BPA3JIMBHMH JI0 PI3HOTO BUIY

KOPO31MHUX SIBUILI.

Pucynok 2.13 PucyHok Ha nmoBepxHi

Apk.
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[Tix yac po3poOKK BUMIPIOBAIBHOTO KaHAITY HEOOXi1JHO 3BEpHYTH yBary Ha
MEXaHI4H1 BJIACTUBOCT1 TPYyOKH, Ta MaTepiaidy 3 IKOr0 BOHAa BUTOTOBJICHA PUCYHOK
2.13. Marepian kaHady TOBHHEH OyTH CTIHKMM J0 KOpO3ii, Ta arpecHBHOTO
Cepe/loBHINla BUMIpIOBaHHSA. Tak pe3oHaHCHA YacToTa KaHalTy 3ajJeKHUTh Bif
0araThOX MapameTpiB, TAKUX K T€OMETpid, Marepian, mMaca. Takuil mapameTp sK
Maca KaHally, 3aJIMIIA€ThCs MOCTINHUM, TOOTO HE 3MIHHUM, Ta BUKOPUCTOBYETHCS
JUIi  OOYHCIEHHS Yy BHUMIPIOBAILHOMY Ojomi. JIJs d9acTOTHOTO PpPEXKUMY
MOJICTIOBaHHs, 0yJ10 3po0ieHo nociimkenHs B cucrtemi SolidWorks Simulation, ta
BUKOPHUCTaHI MapamMeTpH, mo HaBeAeHl B Tabmumi 2.11. OTpumani pe3yibratu
YaCTOTHOTO PEXUMY MOJICIIIOBAaHHS HaBeAeH1 Ha pucyHKy 2.14. Tak manuii pexxum
JIO3BOJIIE AJICKBATHO OLIIHUTU pPE30HAHCHI KoJuBaHHsA kaHaniB KBIIB, o
JTI03BOJIUTH OLIIHUTH BIUIMB 30BHINIHIX YAHHHUKIB Ha KaHAJIM, Ta aJIeKBAaTHO BUOpaTH
MICII€ THCTAJIALII JaTYUKIB PEECTpallii KOJIUBAHb.

Tabmanig 2.11

BractuBOCTI JOCTIKYBAaHOTO MaTepiary

3MH.

XapakTepucTrKa 3HaYCHHS
1 2
Moynb npy» HOCTI 2e+11
Koediuient ITyaccona 0.28
Moaynb 3cyBYy 7.7e+10
MacoBa ryctuna 7800
Meska MIITHOCTI TIPH pO3TATYBaHHI 413613000
Apr.
M4 [1141.08.000.00 49
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[TpomoBxenus Tadbmmmi 2.11

1 2
Me>ka IIMHHOCTI 172339000
KoedillieHT TemI0BOro po3mmpeHHs 1.1e-05
TemnonpoBiAHICT 2e+11
IInTomMa TEIIOEMHICTH 0.28
MMAa MOARnTRYE KK
HazgaHWe WccnedoeaHWaacToTa 1-Mo yMoA4aHK-] PEZAMM
THN 3Nope; HacToTHEIR AMOAKTYLa0
MopMa KonebaHMi | 1 JHaYeHMe = 244,57 Ty, 1.569:+00
Wrana gedopMaumi: 0031566 1.438e+00
_ 1.335e+00
_ 1A77e+00
_ 1.0d6e+00
_ 9.153e-01
_ Y.Bdge-01
_ GB.538e-01
_ 5.230e-01
T _ 3.923e-M

al

2.615e-1
. 1.308e-M
0.000e+ 00

E=mopua konesanmii: 1

MMa MOAEn I TRYEKI

HazgaHWe wccnedoeaHWadacToTa 1-Mo yMoa4aHuo-]

Tun anope: HacToTHEIA AMOAMTYAET

DopMa KoneGaHmii | 2 IHadeHMe = 244,55 Ty, J

Wkana gedopMagMin: 0031867

al

PE3AMTT

1.56%:+00
P 14382400
1.306e+00
1.177e+00
1.0d48e+00
0.153e-01
T.845e-01
£.538e-01
5.230e-M
3.923e-0

2.615e-01
. 1.30Ge-01
0,000 +00

Ewopma konesanui: 2[E5]

Pucynok 2.14 YacToTHUIA peKUM MOJICITIOBAHHS

3MH.

Apk. N dokym. llignuc | Aama
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Tax 4acTOTHUI peXUM MOJEIIOBAHHS JEMOHCTPYE BC1 OCOOJIMBOCTI KaHATY
3irHyToro tumy. HaiOinpmoro pe3oHaHCy MiJaHa HIDKHS YacThHA KaHamy. Ha
BXO/JIl Ta BUXO/II KAaHATY PE30HAHC BIJACYTHIN, IO JO3BOJUThH 3aXUCTUTH 3’ €THAHHS

«KaHal - po3raiy>KyBaJlbHa BTYJIKa» BiJ] 3HOCY.

JItst mocmiKeHHS Jii MIBUIKOCTEH B CHCTEMI Ta TPACKTOPII0 MOTOKY, OyJI0
3pobaeHo moaemoBands y makeri SolidWorks Flow Simulation pucysnok 2.15.
MopentoBaHHS B peKAMI JOCIIKEHHS MOTOKIB 1 IIBUAKOCTEH, T03BOIIIIO OIIHUTH
aJICKBaTHICTh KOHCTPYKIIi «KaHAJl - po3raiy)kyBajbHa BTyJKa». JlocimimkyBaHa
peYOBMHA TOJAETHCS HA BXIJl BUMIPIOBAJIBHOI CHCTEMH, Ta 3a JOIOMOTOIO
po3rany>XKyBajabHOI BTYJKH aMiaK MOJIISETHCS HA JBa MOTOKU PUCYHOK 2.15 Ta

pucyHok 2.16.

18.003 Bpema=0.369 s

= 16.003
T 14.002
12.002
10.002
8.001
6.001
4.00
2.000
0
CKopocTe [mis]

TpaekTopuu noToka 1

Pucynok 2.15 Jlis BUIKOCTEH B CUCTEMI, BUJ 3BEPXY

Apk.

M4 T1141.08.000.00
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18.003
16.003
14.002
12.002
10.002
8.001
6.001
4.001
2.000
0

CkopocTs [mis]

TpaekTopuu noToka 1

Bpema=0369 s

Pucynok 2.16 Jlis mBUaKOCTEH B cUcTeMi, BU 300Ky

PesynbraT MomentoBaHHS TPACKTOpPIi MOTOKY HABEACHHUI Ha pUCYHKY 2.17:

18.003
16.003
14.002
12.002
10.002
8.001
6.001
4.001
2.000
1}

CropocTe [mis]

TpAcKTORHM NoTaka 1

Pucynox 2.17 MoaentoBaHHs Tpa€KTOPii MOTOKY

3MH.

Apk.

N dokym.

llignuc

fama

M4 [1141.08.000.00

Apk.

52




3a gomomoror nporpamuoro gomarka Flow Simulation mas Solid Works,
OyJIO JOCHIIIPKEHO TPACKTOPIIO Ta 10 MIBUAKOCTEH Ha KaHAIM 31THYTOTO THIY, 110
JI03BOJIUTH OLIIHUTHU TUIMH aMiaky, Ta TeOMETPUYHI 0COOIMBOCTI BUMIPIOBAIBHOTO

KaHaly.

2.3.2 Po3podka xopnycy KBIIB
[Tix gac mocmimkenns ananori Tuiy KBIIB, Oynu BiaMidueHi HeTOMiKA

KOHCTPYKIIH:

— HEeJIOCTaTHIN 3aXHCT BiJl KOPO3ii;
— He po30ipHICTh KOHCTPYKIIIH;
— BIJCYTHICTb YHI(DIKOBAaHUX KOHCTPYKIIIif;

— YCKJIQJHEHA peecTpallisi B HEOE3MeUHNX TaK Ba)KKOJIOCTYITHUX MICIISIX.

Tomy B 11t Marictepckiii poOOTI 51 IPOMOHYIO HACTYIHY KOHCTPYKIIiIO, PUCYHOK

2.18.

Pucynok 2.18 KBIIB B po3HeceHOMY BUTJIsAII

Apk.

M4 [1141.08.000.00
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He, 1 — xopnyc

2,2 — Qumanii;
3 — KpHILIKa;
4 — 004HCIIIOBaY;

5,5° — BTYJIKHU-TUILHUKH TOTOKY;

6 — TaTYUKU peecTpallii, 30ypeHHs;
7 — BUMIPIOBaJIbHI KaHAJIH;
8 3aXUCHE CKJIO.

VYHikaneHicTh 1Ib0r0 KBIIB mossirae B Tomy, mo Ha 6a3i 1bOro KOPMIycCy
MOKHA CKJaaatu pizHi Moaudikarii ButparoMipy. Kopryc 1 moOynoBanuil Taxk,
100 0 HHOro MOKHa Oyio mpueanyBatu ¢uianmi 2,2 pizHoi mogudikamii. Ta
3MIHIOIOYH BTYJKHU-IUTBHUKH, MOYKHA BCTAHOBIIIOBATH KaHAJIM Pi3HOTO THITY. Takum
YUHOM, Ha OJHOMY KOPIYCl MOKHA CKJIaJaTH KOHCTPYKIII JJIsi BUMIPIOBaHHS
BUTpATH, MPHU PI3HUX YMOBHHUX diameTpax ToOTO He MNOTpPIOHO CTBOPIOBATH
JIOJIaTKOBUX JIIHIN /U1t BUrotoByieHHsa kopiyciB KBIIB 13 cxoxxumu napamerpamu.
Bcranosmioroun HeoOxiaHi (anii 2,2° pucyHok 2.19, Ta BiANOBiIHI KOMIIOHCHTH,
MO’KHa B OJHOMY Koprmyci MaTH pizHi Mmoaudikarii KBIIB pucynok 2.20. [{ns myxe
BEJIMKUX YU MajuX BUMIPIOBAIbHUX KaHAJIB, MOXHA CTBOPUTH KOPITYC B 1HILIOMY

maciraol.

Pucynok 2.19 ®naneup

Apk.

M4 T1141.08.000.00
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Pucynok 2.20 KBIIB B ckitajieHOMy BUTJISII

Takum 4yrHOM TIepeBaru po3po0JIEHOT0 KOPITYCY HACTYIIHI:

— yHiQiKalis geraneu;

— po30ipHa KOHCTPYKIIis;

— moTpedye MeHIIIe BUPOOHUYUX JIIHIN [T BUTOTOBJICHHS,

— MOXJIMBICTh MOHTYBATH NpWIIa] Ha (GIaHUAX pi3HOI MOaUDIKaIT;
— CydYacHHUU JW3aifH, 110 3aI[lIKaBUTh CTIOKMBAYa;

— MOoXxJIuBa Moaudikaris BUpoOy.

2.3.3 Bubip Ta gocaixkeHHs yIIiJIbHIOBAJBLHOI0 MaTepiaay
[Tix gac po3pobxu KBIIB HeoOxiaHO nMpaBUibHO BUOPATH YITUTHHIOBAILHUN
Martepian. Jlms  yuiiipHIOBadiB, 10 BHUKOPHUCTOBYIOTHCS Y BHUTpaTOMipax

BUCYBAOTHCA BUMOTI'U:

— JIOCTYIIHICTB;
— JICIIeBU3HA,
—  €JaCTUYHICTB;

— KOpO3iifHa CTIHKICTB;
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— CTIMKICTbH JI0 BUCOKUX TeMIIEpaTyp;
— CTIMKICTH JI0 BUCOKOTO THCKY;

— MEXaHi1YHa CTIMKICTb.

Jns KBIIB OyB BuGpanuii marepian napoHit kuciorocTtiiikuii (I1K). [IK (puc
2.21), MOXe BUKOPHCTOBYBATHCS B TIPMJIaaX, IO MPAIIOIOTh B CEPEIOBHIII JIYTiB,
OKHCIIIOBaUiB, OPTraHIYHUX PO3YMHHUKIB. arpeCUBHUX PEUYOBHUH, HITPO3HUX 1 1HIITUX

arpecuBHUX rasis [27].

Pucynoxk 2.21 ®nanineBuit napoHITOBUN YIIITEHIOBAY

Xapaxkrepuctuku [1K HaBeneni B Ta0mmi 2.12 [28].

Taomung 2.12

TexHi4HI XapaKTEPUCTUKN KUCIOTOCTIMKOTO MapOHITY

Makcumansuni | MakcumaibHa Tun
Mapxka Cepenosuiiie
tuck, Mlla temmneparypa °C | 3’enHaHHs
1 2 3 4 5
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[IpomoBxenus Tadmmi 2.12
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Jlo maponiToBux npoknaaok B KBIIB BucyHyTO HacTynHi BUMOTH:
— posmipu naponita BuzHaueHo 3a [OCT 24039-80;
— pO3MipH MPOKJIAJOK BU3HAYECHO 32 KPECICHUKAMU;
— 3 KOXHOTO JIUCTA Bi1IOpaTH 3pa3oK Juisl BUTPOOYBaHHS;
— BIJCTaHb A0 Kparo aucta He MeHtie 30 mv;
— ryctuHa naponita 3a 'OCT 24039-80, siaxunenns He oinbiie 10%;
— yMOBHa MiIHICTb TIpH po3puBi (G) Bu3Ha4YaeThes 3a popmysioro 2.3.1:
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G==t 2.15
S

ne, P - HaBaHTa)XeHHS, 1110 JIl€ Ha 3pa3ok, H (krc);
S - mIoIIA ONEPEYHOrO IEPEPi3y 3pas3ka mepes] BUIPoOyBaHHAM (M2).
— BIOHOBIIOBaAJILHI BiIacTUBOCTI Ta ctuciauBicTh [IK BusHauatn 3a ['OCT

24038-90.

Ceptudikar sxocti IIK Bumanuit 3AT «BATU-ABTO», HaBemeHo Ha
pHUCYHKY 2.22.

Kputnuna temneparypa miaBieHHs mapoHiTy ctaHoBuTh 440-460 °C. 3a
TEXHIYHUM PETIaMEHTOM, MaTepiajl MOBUHEH BUTPUMATH TaKy TEMIIEpaTypy He
menme HiK 30 xpwiuH. [Ipu 700 °C 1K nepeTBoproeThcsi B MOPOIIOK, & caMe B
kpuctanu dopcreputy. Kpurnuna temmneparypa nepesuiiye podouay KBIIB B 7,5
pasiB, To0TO [1K Mae rapHuii 3anac mo remmneparypi.

[1IK BBaxkaeThCs HE TOPIOYMM MartepiajioM, 00 Temreparypa 3aiimaHHs B 40
pasiB Buie 3a rymoBuii anaimor H-10 [29], B razomoaionomy i B 1000 B pigkomy
ctaHl. Taki 3HaYeHHS HE MOXYTh OyTH JOCSATHYTI 3a pealbHUX ymMoB, ToMy [IK
BBA)KAE€THCSI BOTHETPUBKHM.

TakuM YMHOM KEpyrOUuCh BUNPOOYBAHHSIMHU, SIKI BKa3aHl B cepTUdIKaTi, Ta
TEXHIYHUMHU XapaKTePUCTHUKAMU, MOKHA 3poOutu BUCHOBKH, 110 1K nmpunatHuii
JUTs BAKOPUCTAHHS B CEPEJOBUIII BUMIPIOBAHHS aMiaKy, Ta 3a/JI0BUIbHIE YMOBHU
KBIIB. Otxe Oynu po3poOieHi Ta gociipkeHi eneMeHTH koHCTpykuii KBIIB.
Po3paxoBa#i Ta J0CIiKEH] MapaMeTpy BUMIPIOBAJILHOTO KaHAITY, apTyMEHTOBAHUI
BUOIp MaTepiaiy.

Po3po6iennii Kopimyc HOBOTO TUITY, IO JO3BOJISIE BAKOPUCTOBYBATH HOTO SIK
6a3y, ms ctBopenns nomioHux KBIIB. Jlns 3pydHOro MOHTYyBaHHS pO3po0IieHi
crietiayibHl (pyIaHIli, 1m0 MOXXHA 3MIHIOBaTH BIJHOCHO CHUCTEMHM, Ha SKiil Oyje
3MOHTOBaHMW BuTparomip. Jns po3pobiieHoro mnpuiagy, SKAW TMpaIoe B
arpeCUBHOMY CEPEIOBHII OYyJIO JOCIIKEHO, Ta BUOPAHO YIIIIBLHIOBAY 13 CTIHKOTO

Marepiany.
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2.4 Po3poOka Ta q0CJiIzKeHHS] MeTOiB MPOTH/ii 30BHIIIHIX (aKkTOpiB
BILIMBY

[Tix yac ekcruryararii pi3HOTO KJacy MpWiIajiiB, BUHUKAE MOTpeda B 3aXUCTI
B1J1 30BHIIIHIX ()aKTOPIiB BIUIMBY Ha BUMIpIoBaIbHY cuctemy. Tomy nis KBIIB 6ynu

PpO3po0JIEH] 3aX0/I1 3aXUCTY CUCTEMHU.

2.4.1 3axucT cucTeMH peecTpamii NOKa3aHb Bil MEXaHIYHOI0 BILTUBY

BumiproBasibHa ciucTeMa aMmiaky MOXKe MiIJaBaTUCh MEXaHIYHOMY BILIUBY SIK
MiJ] Yac eKCIUTyaraiii Tak 1 MijJ yac ekcruryaramii. Tomy oOuuciioBad, a came
(bpoHTaNbHY YacTUHY, Ha SIKIM PEECTPYIOTh IMOKa3aHHs MpHIaLy, HEOOXITHO

3aXHUCTUTH Ha MaKCUMaJIbHUU TepMiH.

Jlns HanmaromkeHHs Ta kepyBanHsM KBIIB B oOuucitoBau BMOHTOBaHUMN
iHTepdericuuit poz’em RS232, ta 3’eMHuit o0UYHCIIOBANIbHUN OJIOK PUCYHOK 2.23,
2.24. Tlpu HEOOXITHOCTI, CHCTEMy MOXJIHMBO ocHacTuTH Bluetooth ta Wi-Fi
MoayjeM. B oOuuciroBadu BMOHTOBaHI CEHCOpPHI KHOMNKH, Ta BIICYTHI pyXOMI
MeXaHIYHl YaCTHHH, TOOTO OOYMCIIIOBAY 3aXUINEHUM BIJI MOMAaJaHHSA BOJIOTH, IO

poOOUTH MO0 HAJIMHIIIMM 3a AaHAJIOTH 1HILUX BUPOOHUKIB.

Pucynok 2.23 3’eMHa KOHCTPYKIIisl OOYUCITIOBAIBHOTO OJIOKY
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JInst 3aXUCTy BiJ MEXaHIYHUX YIIKO/KEHb AMCIUICH OO0YMCIIIOBaYa 3axXHICHUMN
ckiaom «Gorilla Glassy pucynok 2.24. Illo 103BOJNNTh 3aXUCTHTH (HPOHTATIBHY

HaCTUHY o0JmcIIIoBaya Bi,ZI IMOAPAIINH, Ta OKAJINH.

Pucynox 2.24 O6uucmroBau KBIIB

Cxio «Gorilla Glassy pucynok 2.25 [30] mae BHCOKY CTIMKICTh A0 MajiHb, IO
JIO3BOJIUTh 3aXMCTUTH OOYMCIIOBAY Yy pa3l HaA3BUYAMHUX cuTyamiid. B
nabopatopHux ymMoBax komnanii Corning Oyi0 JOCHIIIKEHO, IO CKJIO 3aJIUIIAEThCS

[IJTUM TIPU TIAJIHHI 3 BUCOTH MIBTOPU METpHU. [[aHe CKJIO B TpuU pa3u MIIHIIIE

Sapphire Corning® Gorilla® Glass
1.0mm thick 1.0mm thick
Strength after abrasion damage test

Pucynok 2.25 TectyBaHHs CKJia Ha IPY>KHICTb
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HATP1€BO-KAJIBIIIEBOTO CKJIA, II0 JOCATHYTO METOJOM XIMI4HOi 0OpoOKH, a came
ioHHOTO 0OMIHY. [Tporiec io0HHOTO0 0OMIHY IOJISATa€e B 3aMIIIEHHI 10HIB HATPIIO B CKJII
Ha ioHM Kamiio. Komnanis FORD HaBiTh Ha CBOIO CIIOPTHBHY BEPCiI0 aBTOMOOLIS
GT BcTaHOBWIM JaHWH BUJ CKJIa B SIKOCTi JIOOOBOTO, IO € TaPHUM apryMEHTOM

MIIIHOCT1 MaTepiaiy.

I[aHI/Iﬁ BUI CKJIa JOB30JIsI€ BUTPUMYBATU B 4 pas3u O1bIIIC HABAHTAXKCHHS HA

3TUHAHHS HDK carndipoBe CKIIO PUCYHOK 2.25.

2.4.2 3axucHe NOKPUTTS eJIeMEHTIB CHCTEMU

KBIIB st BUMIprOBaHHS IUIMHY aMiaKy HEOOXIJTHO 3aXMCTUTH Bl KOpO3li,
Ta IHIIUX MOJIMBUX UYMHHHUKIB, 11O CIHPUYMHSAIOTH OKHUCIIEHHS, T4 HETaTHUBHO

BIJIMBAIOTH HA CUCTEMY BUMIPIOBAHHSI i1 Yac e€KCIUTyaTarlii.

1106 3axucTUTH MpUiIaa BiJl 30BHINIHIX HETATUBHUX YAHHUKIB TpeOa HaHECTU
3axucHUM map Ha eneMeHntu cucremu. s KBIIB Oyno 3acTocOBaHO rajabBaHiuHe
NOKPUTTs AeTaneil. [IpuHimn nossrae B ToMy, 110 HEOOX1IHY IeTalb 3aHyPIOIOTh B
PO34YMH, Ta MIAKIIOYATH A0 OJOKY KUBJICHHS B IKOCT1 KaToay, TOOTO BiI0OyBa€eThCs
€JIEKTPOITi3. AHOJOM BUCTYTA€ IIMHKOBA IJIaCTUHA. TOOTO Ha AETasIX OCIIa€ TOHKA

IUTiBKA 13 [IUHKY.

[{uHKOBMI 3aXKCT, 3aXUIIAE B KOPO3ii, Ta nojae 6iauck aetansMm. [{uakosa

rajibBaHiKa CKJIQJIa€ThCs 13 HACTYITHUX €TalliB:

- IligroroBka moBepxHi jaetani. HeoOXiTHO OYMCTUTH JI€Talb BiJ OKHUCIY, Ta
PI3HOTO BHY 3a0pyIHEHHS, Ta 3HSKUPUTH TOBEPXHIO;

- 3yNUHUTH MPOIEC OKUCIICHHS MOBEPXHI CIeiaIbHUMH 3aCO0aMU;

- IligxirodeHHs 10 raabBaHIYHOI CUCTEMH;

- OOpoOka MOKPUTOT ITMHKOM JIETaTi;

- TecryBanHs BUpoOy.
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Byno mpoBeneHo eKCepuMEHT 13 eIeKTPOIi3y JOCTIIHUX 3pa3KiB PUCYHOK

2.26.

Pucynox 2.26 EnexTpo:ni3 ocigHuX 3pa3KkiB

Ha pucynky 2.27 BugHO, 10 peakiis eJIeKTposi3y BiaOyBaeTbcsa 13
BUJIIJIEHHSIM ra3zy. Y IpoLeci elIeKTPOIi3y, MIAJ0CIIIHA JIACTUHA PO3YUHAETHCS, Ta
il 10HM OCIJal0Th HA TOBEPXHI JETalli, IO CTBOPIOIOTH 3aXUCHE TajbBaHIUHE

MOKPUTTS, sIKe MOKe OYTH TOBIIUHOIO 710 20 MKM.

’ 1 v - 4 - . A4
LA .AQ‘A'_.. gz A} _ .4/~_

Pucynok 2.27 BunisieHHs Ta3y Mij] 9ac eJIeKTPOIIi3y

2 N 3
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[Ticnst enexTpodizy, AeTali MalOTh 3aXUCHE TTOKPUTTS PUCYHOK 2.28.

=

WAL LN LT THITAT)

Pucynok 2.28 Jletam micis eneKTpoIi3y

OTxe micis eNeKTpOJi3y JeTajl MO)KHAa BUKOPUCTOBYBATH B arpeCHBHHX
cepenoBuIax. TakuM 4YMHOM, 00 HE BUKOPHCTOBYBAaTH JOPOIT METalu AJis
BUTOTOBJICHHS JIeTajieil, MOJKHA MOKPUBATH iX 3aXMCHHUM IIApOM. TakuM YUHOM 1

3HM)KYETBCS BAPTICTh, Ta MOJETIy€eThest 00poOka neraneit KBIIB.

Otmxe mig uvac ekcruryartamii KBIIB, BuHuMkae moTpeba B 3aXHCTI Bif
30BHIIIHIX (PaKTOpiB BIUIMBY Ha BUMIpIOBaJIbHY cucteMy. Tomy st KBIIB Oynu
pO3po0JIeH] 3aXOoau 3aXUCTy CHUCTEMH TIiJI Yac 3BHYANMHOTO pexuMy, Ta
HaJ3BUYAHHUX CUTyallii. Tak sSK cucTeMa MOXKE 3a/1aBaTUCh BIUIUBY PI3HOTO BHUIY
OKHUCJICHb Ta KOPO31MHUX MPOIIECiB, OyJI0 PO3POOIICHO MOKPUTTS, IO OCAIIKYETHCS
3a JIOIOMOTOI0 eJeKTpoIi3y. ToMy pi3HI 3aX0u 3aXUCTy MPUJIAAY € aKTyaTbHUMHU

M1]T 9ac PO3pPOOKH.
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PO3JILT 3

PO3POBKA CTAPTAII TIPOEKTY «1OCJ/IIJIZKEHHA METO/AIB
BUMIPIOBAHHSA BUTPATU AMIAKY»

3.1 Onuc ixei mpoekTy

PosrnsnyBimmm B momepeaHiX po3aigax METOAM Ta CUCTEMHU BUMIPIOBAaHHS
BUTPATH amiaky, O0yJio po3po0JieHO HOBY CHCTEMY Ta METOIUKY IJIsl JOCTIIKCHHS
IUIMHY aMmiaky B MaricTpajJbHOMY amiakorpoBoii. B mganomy posmini Oyne
JOCTIPKEHO aKTyaJbHICTh, KOHKYPEHTOCIIPOMOKHICTh, Ta PUHOK aJIbTEPHATUBHOT

MPOAYKIIi.

VY Tabmumi 3.1 onucaHo 3MICT 1€l Ta MOXJIMBI 0a30B1 MOTEHIIITHI PUHKH, B

MeXax SIKUX MOTPIOHO IIYKaTH TPy NOTEHLIMHUX KIIIEHTIB.

Tabmums 3.1
Omuc 17e1 cTapTarl MpoeKTy
3micr el Hanpsimku 3acTocyBaHHs Buroau s kopuctyBaya
Aynut po6ounx Miclb [IpuckopeHHs po3paxyHKiB
KonTpons BUTpaTH amiaky B
aMiakoIpoBo/i _
Po3poOka cucremu st 3pyuHa IHTeJleKTyalbHa
pPO3paxyHKy BUTPATH aMiaKy cucTeMa MOHITOPHHTY,
Buxopucranus 3MEHILIEHHS TOXUOOK MpH
Oprasi3auisMi Ha CBOiX BUMIipIOBaHHI.
T IMTPUEMCTBAX

OTxe, TMPONOHYETHCS HOBUU CHOCIO BHUMIPIOBAHHS BUTPATH aMiaky,
y3rOJI)KEHHS Ta 3aTBEPXKEHHS Ha BIAMOBIIHOMY PiBHI KOMIUIEKCY AJI1 BU3HAYEHHS
OalaHCy pIOKOTO amiaky B MariCTpalbHOMY aMiakOMpOBOAl. 3MiHa METOIHMKHU
po3paxyHKy (I3UYHUX, TEPMOJUHAMIYHUX BJIACTUBOCTEM amiaky BiJMOBITHO
CyyaCHUM BUMoraM. Bu3HaueHHS BTpaT Ta BHUTpaT amiaky, MiJ 4Yac
TpaHCTIOPTYyBaHHS MarictpayisaMu. [loBipka obnagHaHHs 7151 OOMIKY PIAKOTO aMiKy.

0O0JIIK P1IKOTO aMiaky.
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BuxopucraBium mopdosoriyHy kapTy puCyHOK 3.1, MpoBOIMMO aHami3

CHUCTEMH BUMIPIOBaHHS aMiaKy.

Mopdonoriaaa kaprta

OcHoeH1 IIpoyikmi plmeHHA
napaMerpH - -
1-me 2-me 3-me 4-me 3-me
[IpuiinaTaa
TEMIEeparypa 400°C 450°C 300°C 350°C [amm
OTPHMAHHA
Tlpmiimarami tack | 100 330 1000 1500 Bume
B B
B cranernx - TpyOonpoEoIax
Tpancnoptveanua o TPYQOMPOBOMAX | o\ micTax iz 1HIIE
7 ybomporoga | . - . )
P P13 TPYOOHPOBOAR | | o imictax iz
X 1 EMHICTAX KOMIIOZHTHOTO
MIACTHEY :
MaTeplaTy
Jaxmcr ot .
) ) .| B saxmcEEx ArToMaTHzama
JaxucT Big KOposii . TepmozaxscT atMochepHEnx Tome
EMHICTAX ) MpOIeCy
OCAIKIE
3a
o Omnocepeaxoea
Crocib BEegeHHT | POZPAXOBAHOND Tame
He 3HA9EHHA
METOIHEOD
VeraHoBRH a1a - - - TosaTopHOTO JaxopmoHHI .
~ Kanennuui BapboTrammmi A P P ArtomaTtHzoBaH1
BEEJEHHA THITY VCTAHOBKH

Pucynox 3.1 Mopdonoriuna kapra KBIIB

[TepeBaru iHHOBAIIHHOT PO3POOKU CUCTEMU JA03YBaHHS aMiaKy:

— BUKOPHCTAHHS aBTOMAaTH30BaHOI CUCTEMH,

— He NoTpelye 10JaTKOBOTO BTPYYaHHs MIiCJIsl MOHTYBaHHS,

— HE NOTP10H1 JOJATKOBI (paxiBIl Ta NEPCOHAN MICJIsI MOHTYBaHHS;

— 0€3MEeYHICTh YCTAHOBKH;

— eKOHOMI CIIOXHBava 33 paXyHOK YIOCEPAKOBAHUX 3HAYEHB B CUCTEMI,
- JIOCKOHAJIa 1 HOBITHS CHCTEMA;

— CHUCTEMa HaIpaBJICHA Ha €BPOTIEHCKI CTaHAPTH.

Jlaii mpoBOAMMO aHadi3 MOTEHIIIHHUX TEXHIKO-CKOHOMIYHUX IepeBar ijei
MOPIBHSHO 13 IPOIO3ULIISIMU KOHKYPEHTIB:

— BHU3HAUAEMO TIEPENIK  TEXHIKO-€KOHOMIYHUX  BJIACTHUBOCTEH  Ta
XapaKTePUCTHUK 171€7;

— BHU3HAYAEMO TOMEPEIHE KOJO KOHKYPEHTIB (MPOEKTIB-KOHKYPEHTIB) a0

TOBapiB-3aMIHHUKIB YW TOBAapiB-aHAJIOTIB, IO BXE ICHYIOTh HAa pPUHKY, Ta
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poBOAMMO 301p 1H(MOpMAIIii 111010 3HaYEHb TEXHIKO-€KOHOMIYHMX MTOKA3HUKIB JIJIsI
171e1 BJIAaCHOTO MPOEKTY Ta MIPOCKTIB-KOHKYPEHTIB BIATIOBITHO IO BU3HAYEHOT'O BUIIIE
HEepeNiKy;

— IIPOBOIUMO TTOPIBHSAJILHUIN aHAITI3 TOKa3HUKIB: JIJIS BIIACHOI 17€1 BU3HAYCHO
MOKa3HUKM, IO MawTh a) ripmi 3HadeHHs (W, ciabki); 6) anamoriudi (N,

HEHTpasIbHi) 3HaAUCHHS; B) KpaIlli 3Ha4eHHs (S, CHIIbHI) (Tadm. 3.2).

Taomurs 3.2

BusnaueHHs CUIIBbHUX, CTAOKUX Ta HEUTPATBHUX XapPAKTEPUCTHK 171€T IPOSKTY

(TTOTeHITiiTH1) TOBapH/KOHIISIITI i
) . W S
TexHiko- KOHKYPEHTIB N
Ne €KOHOMIYHI (cnabica (ueiiTpa- | (cuibH
W XapaKTepuc- CTOpoH JIbHA :
n PAKTED Intellectual Br a) CTOpOE
e Dosing | DJIMET on
THKH 7€l CTOpOHA a
System | PO KPOHE | | )
«IDS» hor
st
Bapricts
POrpaMHOT 50
1. 0 2500 3000 3400 00 - - +
3a0e3IeueHH
s
HIBuakicT
2. | BCTaHOBIIEH 11 8 10 10 - - +
HS
BapricTth o5
3. | obciyroByBa 1000 1500 1200 00 - - +
HHS
g, | Buacorox 10 20 0 |10] - ¥ i
Opaky
3aTpaTu Ha Ce
5. | BUpOOHHUIITB Hu3bki Cepenni | Cepenni | pen - - +
0 Hi
Apk.
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[IponmoBxenus Tadmwmii 3.2

BigHocunm 3 i
6. OpraHamu YHKE [Torani | ITorawni | doOGpi - - +
- n00pi
JIepKaBHOT
BJIQJIN
7. Toprosa Hemae € c c + - -
Mapka

Otxe Oyno 3po0JICHO TOPIBHSHHS CBOTO MPOEKTY 13 aHaJIOraMu I1HIIUX
BUpOOHMKIB. ByB mpoBeneHHI aHali3 Ta TMOPIBHSAHHSA CBOTO TMPOEKTY 13
KOHKYPEHTaMH, Ta BU3HAUEHUH MepetiK CIa0KnX, CUIbHUX Ta HEUTPAJTbHUX CTOPIH
Ta BJIACTUBOCTEH MOTEHUIMHOIO TOBapy, IO € FapHUM HIAIPYHTSAM JUIsl OLIHKH Ta

KOHKYPEHTOCTIPOMO>KHOCTI 1] Yac (pOPpMyBaHHS MIPOCKTY .

3.2 TexHoJioTiYHMI ayTUT iei NpPoeKTy

B mexax maHoro migpo3auly TPOBOJUMO AyAMT TEXHOJOTIT (103yBaHHS

amiaKy), 3a JOIIOMOTOI0 SIKOT MOKHA pealli3yBaTH 1716t0 CTBOPEHHSI MPOEKTY.

BusHaueHHs! TEXHOJIOTIYHOI 3{1IHCHEHHOCTI 1]1e1 POEKTY Mepeadadyae aHai3
CKJIQJIOBUX fKi1 BKa3aHi B Ta0iuIl 3.3. OOpaHa TexXHOJIOTIs peaizailii i1ei MpoeKTy:
CTBOpEHHS 1HTEJNEKTyalbHOI CHUCTEMH BHMMIpPIOBaHHS BHUTpaTH aMiaky Ha 0a3i

KOP10JIiCOBOTO BUTPATOMIpY.

Cucrema Ha 6a3i BUXpOBOIO HE 33JI0BIJIbHSIE YMOBU BUMIPIOBAHHS aMiaky i3
yMOBHHUM 1poxoaoM 100mM, Tak sk Taki cucteMu MaroTh MiHiMaabHu DN 150MmM,

Ta MalOTh YyTJIMBICTH 10 BIOpaIliii 1 mpocajKy 3a TUCKOM.

Cucrema Ha 6a31 yJIbTPa3BYKOBOTO HE 3aJ0BIIbHSE, TaK 5K JIJII BUMIPIOBaHHS
HEOOXITHO MaTH YUCTE CEPEIOBHINE, Ta MA€ YyTJIMBICTh 10 BiOparliii i mepexkocy

IMOTOKIB.
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Ha choroani B YkpaiHi 10CTyIHI KOpi0JIicoBa 1 BUXpOBa CUCTEMa, alie 3a7aH1

YMOBH BUMIpIOBaHHS 33JI0BITLHUTH CUCTEMa Ha 0a31 KOPi0JIiCOBOTO BUTPATOMIpY.

Taomurs 3.3

TexHonoriuHa 371iICHEHHICTD 1711 MPOCKTY

No | Imes mpoek- Texuomorii ii HasBHiCTS JIOCTYIIHICTh TEXHO-
wn | Ty peamizarii TEXHOJIOT1H JToriii
CrtBOpeHHs Cucrema
iHTeneKTyaJn,Ho"i BUMIPIOBAHHS BXKE Tlana cuctema
cucTeMu Ha 6a3i po3poliieHa i € B
KOPI0JI1iCOBOTO HasSBHOCTI Aoctytia
BUTPATOMIPY
Po3pobxka
CUCTEMH CrtBOpeHHsA Cucrema
BHMimeaHHH iHTeneKTyanLHqI BUMIPIOBaHHS BXKe Tlana cucTeMa
1. aM1aKy Juis CUCTEMHU Ha 0a3i po3pobiieHa i € B ToCTyTHA
pPO3paxyHKy | BUXpOBOIO HasIBHOCTI
BUTpaTH BUTPaTOMIpY
pPEYOBHMHU
CtBOpeHHs Cucrema
iHTeneKTyaanqI BUMIPIOBaHHS BXKe Tlana cucTeMa
cUCTEMH Ha 0a3i po3pobiicHa i € B HETOCTYIIHA
yJIBTPa3ByKOBOTO HasIBHOCTI
BHUTPATOMIPY
O06pana TexHoJoris peanizauii i1ei npoekTy: CTBOPEHHS IHTENEKTYaIbHOI CHCTEMH
BHMIPIOBAHHSI BUTPATH aMiaKy Ha 0a3i KOpioJiCOBOTO BUTPATOMIPY

[TpoananizyBaBim TabIUIIO MOKHA 3POOUTH BUCHOBOK, IO JAHHUHA MPOEKT
MO>KHA pealli3yBaTH Ha 0a31 piI3HUX BUMIPIOBAJILHUX CUCTEM, K1 TIOCTYITHI HA JaHUHN
MOMEHT, ajie cepell TOCTYIHUX 00paHO KOPiOoJiCOBY CUCTEMY BHUMiproBaHHs. [[aHa
CHUCTEMa 3a/IOBUTbHSE 3aJaHi YMOBH BHMIPIOBAHHS, Ta JO3BOJIUTH aJ€KBATHO
BUMIpIOBaTH BUTpaTy amiaky. Omxke TexHoJoris peam3amii 11ei MpOeKTy:

CTBOpEHHS 1HTENEKTYyaJIbHOI CUCTEMH Ha 0a31 KOP10JIICOBOTO BUTPATOMIDY.
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3.3 AHaJli3 pUHKOBHX MOKJIHBOCTEI 3allyCKy CTAPTAN NPOEKTY

Bu3HaunMo pMHKOB1 MOKJIMBOCTI, IKi MOKHA BUKOPUCTATH II1J1 4aC PUHKOBOTO
BIIPOBA/KEHHSI MIPOEKTY, Ta PUHKOBI 3arpo3M, SIKi MOXKYTh MEPEUIKOIUTH HOro

peasi3arii.

Ile m03BOJSE TPOTHO3YBAaTH 3arpo3d IIiJ] 4Yac BIPOBAIKEHHS IPOEKTY,
CIUIaHyBaTH PO3BUTOK MPOEKTY, BpaXyBaTH CTaH PUHKY, Ta HOTO MOTpeOu. OLiHUTH

MONUT KJIIEHTIB, Ta MPOIMO3UIIIH KOHKYPEHTIB.

CnoyaTky mpoOBEIEMO aHalll3 MOMMTY: HASIBHICTH MOMUTY, O0OCAT, JUHAMIKA
PO3BHUTKY pUHKY (Tabi. 3.4). Ta 3poOUMO OIIHKY ITaHOBHX MOTpeO (Tad. 3.5).
Tabmuus 3.4

[TonepenHsa xapakTepUCTHKA MOTSHIIIHHOTO PUHKY CTapTal-IIPOEKTY

Ne
i [Toka3HUKM cTaHy pUHKY (HalilMEHYBaHHSI) XapakTepucTruka
1 KinpkicTh TOIOBHHX TPaBIIiB, O]1 4
2 3aranpHUI 00CAT PO, TPH/YM.ON 150000
3 Jlunamika puHKY (SIKiCHA OIIIHKA) 3poctae
4 HasiBHicTh 0OMexeHb JI71s BXOAY (BKa3aTu XapakTep Bincythi
00OMeXEHB )
5 CrnernudivHi BUMOTH JI0 CTaHAapTHU3aIlli Ta cepTrdikarii Bumoru no I'OCTY
6 Cepenns HopMa peHTa0eNbHOCTI B Taiy3i (abo 1o puHKy), % | 75%

Tak gk pMHOK Ma€ XOPOIIUH MOMUT, a caMe NOTPedy€e HOBITHI CUCTEMHU, 100
IpaloBald BIAMOBIAHO IO CyYaCHUX CTaHIApPTIB 1 Ma€ 3pOCTalovy AMHAMIKY.
Mo>kHa 3p0OUTH BUCHOBOK 32 IONEPEAHIM OL[IHIOBAHHSAM, 1110 PUHOK Ma€ MONUT Ha

3aIPONOHOBAHUN MPOAYKT, Ta € NPUBAOIMBUM JIJISI BXOJKEHHS.
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Taomug 3.5

[InanoBa motpeba y BUpoOHHMUOMY 00JIaIHaAHHI Ta yCTaTKyBaHH1

Bun obnangHanus BupoOHuk o6s1aHaHHs . )
Ne Tepminu Bapricrs,
A/ (ycraTKyBaHHS, Tun (Mozens) (ycraTKyBaHHS, HoctauaHs | THC. IpH.
MIPUCTPOIO) MIPUCTPOIO)
1. | Indopmariitui Jleceprartii, S micsis 15 Tuc. rpH.
pecypcu HAyKOBI CTaTTI,
NaTeHTH, TOIIO
2. | IIK (4 mt.) ASUS 15 nuiB 120 tuc
TpH.
3. | [Iporpamue Windows 10;  Microsoft; 20 nHiB 45 THC. TPH.
3a0€e3IeueHHS rmaxer Office;  Microsoft;
Solidworks, Dassault Systems,
AutoCAD, Ansys Inc.,
Ansis. ABBY ABBY
PDF Reader.
4. | bionoriuHi 3pa3ku --- 15 tuc. rpH.
5. | OyHKLIOHAIBHI 3D npyxk 3 micami 10 Tuc. rpa
JaCTHHH
Pazom: 205 Tuc.
B B B TpH.

Jlanu BU3HA4YaeMoO OOCSAT BUTpAT Ha 3aly4y€HHsS HEMaTepiaIbHUX AKTHUBIB,
HEOOXITHUX IS pealti3alli cTapTan-npoeKTy 3a (opMOI0, HABEACHOI B TaOIuIIl

3.6.

Tabmuusg 3.6
[InanoBa BapTiCTh HEMaTEPiAIbHUX aKTHUBIB
Ne Bun AKTHUBH, 1110 MOKYTh OyTH BiJTHECEHI1 BapricTh
3/ aKTHUBIB JI0 JAHOTO BUIY ,
TUC. TPH.

1. | [IpaBa xkopuctyBaHHs | (IpaBO KOPUCTYBAHHS HAaJpaMH, IHIIMMH PECYpPCaMHU ~—=

IPUPOJTHUMHU MIPUPOTHOTO CEPEIOBHILA, FEOJIOTTYHOIO Ta 1HIIOO
pecypcamu 1H(OopMaIli€ro MPo MPUPOIHE CEPETOBHIIIE)
2. | IIpaBa xopucTyBaHHs | (IIpaBO KOPUCTYBAHHS 3eMEIbHOIO AUISTHKOO BiinoBigHO | 30
MaifHOM 710 3eMENbHOTO 3aKOHOJaBCTBA, TIPABO KOPHUCTYBAHHS THC.
OyAiBJICIO, MPABO HA OPEHAY MPUMIIIEHB TOIIO) IPH.

(paBa Ha TOProBeNbHI MapKH (3HAKHU JJIsl TOBAPIB 1 ---
MOCIYT), KOMEpIiiHi (pipMOBi) HaliMEeHYBaHHS TOLIO)

3. | IIpaBa Ha KomepIiitHi
MO3HAYCHHS
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[Iponos:xenns Tadbmaui 3.6

4. | IlpaBa Ha 00’€eKTH (mpaBo Ha BUHAXOAH, KOPUCHI MOJIEN1, TPOMHCIIOBI 100
MIPOMHCIIOBOT 3pa3Ku,KOMIIOHYBaHHS IHTETPAIbHUX MIKPOCXEM, THC.
BJIACHOCTI KOMEpIiiHI TAEMHHLI, Y TOMY YHCI1 HOY-Xay, 3aXKCT BiJ | TPH.

HeJI00pOCOBICHOT KOHKYPEHIIT)

5. | ABTopchke mpaBo Ta | (IIpaBo HA JiTEpaTypHi, Xy10KHI, My3U4HI TBOPH, 20
CYMDKHI 3 HUM TIpaBa | KOMIT IOT€pHI ITporpamu, GOHOTrpamMu, BiJieorpamu, THC.

nepeaadi (mporpamu) TOMIO) I'pH

6. | [Hm akTuBH (TpaBoO Ha MPOBAIKEHHS M1STHHOCT1, BAKOPUCTAHHS -

€KOHOMIYHHUX Ta IHIINX MPUBLIEIB TOLIO)

Hanani BuM3HauYaeMO NOTEHIIHI T'Pynu KIIEHTIB, iX XapaKTEPUCTUKH, Ta

(bopMy€eMO OpPIEHTOBHHI MEPEIIIK BUMOT JI0 TOBAPY i KOXKHOT rpym (Tabm. 3.7).

Taomung 3.7

XapakTepucTUKa MOTEHUINHUX KIIIEHTIB CTAPTAN-TIPOEKTY

BigMiHHOCTI Y
No Motpeta, mo HiJ"ILOBa. ayuTopis HOBCI[iHL[% PiSHI/IX BI/IMOF.I/I
(IIUTEOBI CETMEHTH MMOTEHINIHHUX CITOKHBAYiB J0
n/n (bopMye puHOK .
PUHKY) [IJTHOBUX TPy TOBapy
KJII€HTIB
BumiproBansHuii HadTorasosi diHaHCOBI Bucoxka sKicTs,
KOMILJIEKC. KOMIIaHii, MOJKJIMBOCTI. TexHiuHI | cCBo€4acHE
Bupimryemo nabopatopii. CTaHJApPTH SKi BUKOHAHHS,
npobisiemu 13 BCTAHOBJIIOIOTHCS HA | 1HAMBIAYyaJIbHUN
BHUMIPIOBaHHSAM MiIPUEMCTBAX. maxin,
BUTpaTH aMiaKy B MOJKJIMBICTh
amiakonpoBoi. A YAOCKOHAJIEHHS
TaKOXX 3MiHa CHCTEMH.
3acTapiiux METOIIB
PO3paxyHKY
BUTPATH.

B naniit Tabnmuiil BU3HAYEHO PUHOK, & caMe MOTO CErMEHTH, Ha SIKOMY Oyjie
BIIPOBAIPKYBATUCh MPOAYKT. JlocmikeHi GakTopu, mo (GopMyrOTh MOBEAIHKY Ta
MOMMUT KIIIEHTIB, 1O JI0 MPOIYKTY, Ta X HOTpeOr 3 BUMOTAMHU.

JAHO1 TEXHOJIOT1i 1CHYIOTh TI€BHI

Jns

3ano0iraHHs MOAIOHUX CUTYallli HEOOX1THO OLIIHUTH PU3UKU 3 OOKY KOHKYPEHTIB,

IIpu 3actocyBaHHI 3arposu.

Ta MaTW rapHe TeXHIYHe OoOJaJHaHHS Ha sIKOMY Oyze mpaloBaTH KBaji(iKoBaHUN
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nepcoHan. Jlns WIATPUMKKA TPOAYKTY HEOOXiJHA CBO€YacHa J1arHOCTUKA Ta

obciyroByBanus (Tab:. 3.8).

Tabmuns 3.8
dakTopu 3arpo3
Ne . .
i dakTop 3MICT 3arpo3u MosknuBa peakiiisi KOMIaHii
1 Bucoka KOHKYpeHTHICTh | 3MEHIICHHS IPOJaXKy Y 10CKOHATICHHS KOMILIEKTAIi1,

po3po0Ka OUTBII IHTEICKTYyIbHOTO
I10O s KopucTyBaya.

2 Kpuza 3MEHILIEHHS POJAXy CrpoleHHs! KOMIUIEKTalli CUCTEMHU.
SaMIIAIOTHECS TUIBKY HEOOXITHI
JATYUKU Ta OPUIAaTHU ISl OCHOBHOT'O
KOHTPOJIFO T2 MOHITOPHHTY.

3 [Tocrauanus [Ipo6nema i3 ckinaganusam | [lomryk 3aMiHHHKIB, yTBOPEHHS
KOMIUIEKTYIOUUX TEXHIYHHUX BY3JIiB HOBHX 3B’SI3KIB Ta yToJ i3
BUPOOHHUKAMHU KOMITJICKTYIOUHX

4 TexHiuHuUM [IpoGnemu i3 CTBOpEHHS CIIPOILIEHOrO aJrOPUTMY
HaJTAIITYBAHHSIM ITi]T 9ac MOHTYBaHHS, 3aMiHa
MOHTaXYy 00YHCITIOBAIBHOT TEXHIKH Ha O1ITBIIT

MOTYXKHY JUIS TEXHIYHOTO MEPCOHATTY
5 TpancnoptHa norictuka | I[Ipobnema i3 BignpaBkoro | J[orosip i3 HagaHHs MOCIHYT 13
TOBApPY 3aMOBHHUKaM JIOTICTUYHOIO KOMITaHI€0, CTBOPEHHS
HiAPO3ALTY TPAaHCIOPTYBaHHS IS
JIOCTaBKH TOBapy

B tabmuri 3.8 BuzHaueHo (hakTOpHW 3arpo3 sSKi MOKYTh CTAHOBUTH 3arpo3y
JUISL TIPOCKTY ITiJ1 9ac BIPOBAKEHHS 1 BXOy Ha PUHOK, Ta BIAMOBIAHY PeakIliio Ha

dakTop 3arpo3u, o0 MiHIMI3yBaTU HACTIAKA HETaTUBHOTO BILJIUBY.

AJte opsi1 i3 KOJIOM 3arpo3 iCHYIOTb 1 TIeBHI MOKJIMBOCTI (Tad. 3.9).

Ta6mms 3.9
DaKTOpPU MOKIMBOCTEN
No . . .
i daxkrop 3MICT MOKJIMBOCTI MosxinBa peakiiss KOMITaHil
1 Bucokuit nonut Ha JlouinbHO 30UTBIIATH 301bIICHHS OAMHULI TOBAPY,
MPOAYKIIIIO BHPOOHUIITBO TOBApy Ta | BIPOBAIHKCHHS MOIU(IKAIIIi
TOBapoOOIT TOBapy.
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2 [Torpeba B mocTynHil
METOIHUILI

AxTyanbHa po3poOKa 3
HU3BKOIO COOIBAPTICTIO

3amyueHHs iHO3EMHUX
1HBECTHLIIN.

3 BiacyTHicTh aHamoriB

MOXIMBICTF MOHOIIOJIIT

Criiika 1mo3uilisi Ha pUHKY.

JIOXOAIB CIIOKMBAYA

MIPOJIAXKIB, ITiIBUILICHHS
LIHU

Ha PUHKY B JJAHOMY CETMEHTY
PUHKY
4 BripoBapkeHHst HOBUX | SIKiCHE IOKpaIeHHs [TigBUILIEHHS TOMUATY Ta
TEXHOJIOT1H! OCHOBHHX ITapaMeTpiB MIPOJAXY.
MPOAYKTY
5 3pocTaHHs PiBHA 301bIIEHHS KUTBKOCTI1 301bIIEHHS OAUHUITL TOBApPY,

M IBUILIEHHS [1HHA.

B Tabnuii 3.9 6yno Bu3HaueHO (HaKTOPU MOXKIMBOCTEH SIKI OYyTh CIIPUSITH
PUHKOBOMY BXOJ[)KEHHIO Ta BIIPOBAHKCHHIO MPOEKTY, Ta BIANOBIAHI peakiii. Takum
YMHOM MOXHa MPOTHO3YBAaTH BUTOAM SIKI KOMIIaHisl MOXE OTPUMATH BiJTHOCHO

NEBHOTO (paKTopy.

Hactynmaum kpokom Oyjie mpoBeeHHs CTYIIEHEBOTO aHali3y KOHKYPEHIIii Ha
punky. OIliHKa KOHKYPEHTHOTO CEPEIOBHUIINA, TPOSBU Ta BIUIMBH Ha JisJIbHICTH

HiANpPUEMCTBA, Ta Jil camoi kommaHii (tadu. 3.10).

Taomus 3.10

CryneHeBHii aHali3 KOHKYPEHIIII HA pUHKY

BriuB Ha gisipHICTE

Oco6auBOCTI KOHKYPEHTHOTO
CepeIoBHIIIA

B JOMY IMPOSABJIAECTHCA JaHA
XapaKTCPUCTHUKA

MiAIpUEMCTBA (MOXKIUBI Jii
KOMITaHii, moo6 OyTu
KOHKYPEHTOCIIPOMOKHOIO)

1. Yncra KOHKYpeHIis

Oxkpemi MOKyTIIi 1 MpoAaBITi
HE MOXXYTb BIUIMBaTH Ha
iHY.

Konnentpariist 1isutbHOCTI
MiIPUEMCTBA Ha SKOCTI
TOBapy Ta JOCTYITHOCTI
TOBapYy.

2. HamtionanbHa KOHKYpEHIIis

Mix KOMITaHiSIMHA
BCEpEANHI KpaiHH.

CniBnparis 3 HahTOra30BUMHU
KOMITaHISIMU.
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3. BHyTpimHbOTanmy3eBa
KOHKYPEHIIist

Konkypentna 60poTsda
MDK HIIIPUEMCTBAMU B
MeKax OJHIET Tamy3i.

@opMyBaHHS pUHKOBOI
BapTOCTI TOBapy.

4. ToBapHO-BUI0BA
KOHKYPEHIIis

KonkypeHiist Mix
TOBapaMu OJTHOTO BUJLY.

VHIKaJIbHICTh CUCTEMU
BIJJTHOCHO /10 KOKHOT'O
00’€KTY; CTBOPCHHS
MoudiKaliil 3 po3MUuPEeHUM
(GyHKITIOHAJIOM

5. HemiHoBa KOHKYpEHIIis

Brockonanenns sikocTi
POAYKIIi Ta yMOB 11
POJIAXKY.

3MiHU y BUPOOHUIITBI,
JOJJATKOB1 BUTPATH;
I1IBUILICHHS PIBHS JOBipH
KIII€HTIB; 3a]y4eHHS 1HIINUX
3aBOJIIB 10 BUPOOHHMIITBA
CJIEMCHTIB CUCTEMHU.

6. MapouHa KOHKYpEHIIis

KonkypeHntHi koMmaHii
MPOTOHYIOTH MOMI0HUI
HPOJIYKT.

3HMKEHHS L[IHU Ha TOBAp;
KOHIICHTpALlisl AIsUTHHOCTI Ha
AKICHY 3MIHY IPOAYKTY.

B tabnumi 3.10 Oymo 3po0iieHo aHali3 pUHOK 30yTy MPOMYKTY 1 BU3HAYEHO

3arajbHl 0COOJMBOCTI KOHKYPEHIIIT HA HbOMY.

[Ticnss aHamizy KOHKYpEHIII MpOBEAEMO OILIbIN JeTaJbHUN aHali3 yMOB

KOHKYpeHIIii B ramy3i (tabm. 3.11).

Tabmang 3.11

AHani3 KoHKypeHilii B ramy3i 3a M. [loprepom

[psmi o .
p IToTreHmiiini ITocrayaybHu . Tosapu-
KOHKYPEHTH Knientun .
. KOHKYPEHTHU KH 3aMiHHUKH
. B raiysi
CxnanoBi
aHaui3
y . , Hesennka daxkropu
Al Bucoxkuii 6ap’ep Hegennka . .
. . co0OiBapTicT | 3arpo3 3 60Ky
VYkpara3zrex | BXOJDKEHHS B pUHOK | COOiBapTICTh . .
b 3aMiHHUKIB
BuchoBku: | [atencuBHe | € MoxuuBicTh BXony | 30inbiieHHs | 30uibmieHHs | BigcyTHe, ane
B PUHOK, € YKpaiHCBhKi | CITIBBIIHOIIE | CITIBBIJHOII | MOXJIMBA
Ta 3aKOPJOHHI HHS I[IHU Ta SHHS LIHY, osBa 3
[MOTEHIIHHI SIKOCTI. SIKOCTI Ta JacoM.
KOHKYpPEHTH Ta KOMILJICKTAI]
i
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[IpoananizyBaBm Tabnuio 3.11 MokHa 3pOOMTH BHUCHOBOK, IO
KOHKYPEHI[iI Ha PUHKY MNPUCYTHS, Ta MOXIHUBAa B PI3HUX cdepax BXOKEHHS.
BuszHaueHo ps BaroMux XapaKTEpUCTHK, SKI TMOBHHEH MAaTH MPOEKT, II00
MPOTUCTOSITU aKTUBHIN KOHKYPEHIIii, Ta OyJia KOHKYPEHTOCIIPOMOXHOIO HA PUHKY.

[Ticast mpoBeeHHS aHAII3y PUHKY BUIIE, MO’KHA BU3HAUYUTHU Ta OOTPyHTYBaTU
KOHKYPEHTHOCTIPOMOXHICTh MPOAYKTY. AJie TaK SK MPOEKT 1€ HE BIPOBAKEHO,
MOXHa 3pOOMTH  y3arajbHIOIOYl BHCHOBKM, a came: TMpoayKT Oyze
KOHKYPEHTHOCIIPOMOXKHUM, 3aBISKH IHTEJIEKTyaJdbHIA CHCTEMI, Ta METOAY
3BEICHOMY JI0 CyYaCHHUX CTaHAapTiB. TakuM YMHOM MO’KHA JATH JIUIIE MONEPETHIO

OIIIHKY KOHKYPEHTOCIIPOMOKHOCTI (Tadi. 3.12).
Tabmums 3.11

OO6rpyHTyBaHHS (HaKTOPIB KOHKYPEHTOCITPOMOKHOCTI

OO6rpyHTyBaHHS (HaBeI€HHsI YNHHUKIB, 110 POOIISATH

Ne daxkto . .
P (bakTop ISt MOPiBHIHHS KOHKYPEHTHHUX MPOEKTIB

I/ | KOHKYPEHTOCHPOMOXKHOCTI

3HAUYILIHM)
1 VYHiBepcallbHICTh VYHiBepcallbHa, Ta BUCOKA JOCTOBIPHICTh OTPUMaHUX
PO3paxyHKy pe3yJIbTaTiB, sSIKa MITBEP/UKYEThCS TKICHUMU

MaTEMaTUYHHUMU PO3paxyHKaMHU.

2 MoXIuBICTh aHAMI3Y Jlae MOXIIUBICTh aHAI3yBaTH OTPUMAaHI pe3yJIbTaTh 3a
pe3ybTaTiB JToTIoMOror KoMt torepHoro I10, 1o gae MOXKIUBICTD
MOPIBHIOBATH Ta JIOCIIKyBaTl OTPUMaH1 JaHHI.

3 JocTtynHicTb Jlae MOXKITUBICTH BUKOPUCTOBYBATH HA PI3HUX
MaricTpajisix amiaky, 6e3 J0JaTKOBOTO BTpYYaHHs, Ta
1HAMBIAYaIbHOTO HAIaroKyBaHHS.

4 [TpocroTa peanizamii MOoXIIHBICTh YCTAHOBKH 3aMICTh 3aCTapijioi CUCTEMH,
0e3 10AaTKOBHUX 3MIH MaricTpaJbHUX TPyOOIPOBOIIB.

5 VYHiBepcalbHICTh Moske BUKOPUCTOBYBATHCS SIK Ha IPUKOPIOHHHUX
MaricTpajisix Tak 1 Ha 00JJaCHHX MepekKax.
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[TponmoBxxenus Tadbmwmmi 3.12

6 TexHiune 00CIyroByBaHHs

Benuunna 3HaYEHHS HAMPAIIOBAHHS HA BITMOBY, BUIIIC
BIIHOCHO 3aCTapijioi CHCTEMH.

B Tabnumi 3.12 Ha ocHOBI aHai3y KOHKYpPEHIIii, 110 MPOBEICHUN B TaOIUII

3.9 BU3HAUYEHO Ta OOTPyHTOBAHO (PaKTOPU KOHKYPEHTOCIIPOMOKHOCTI ITPOEKTY.

JUIst OIIHKM CHJIBHUX 1 CJIa0KUX CTOpPIH OYJI0 JOCHIKEHO aHaJoTU

YKpaTHCHKUX 1 3aKOPAOHHUX BUPOOHUKIB, Tabmmis 3.13.

Tadomus 3.13

[MopiBHAIBHUE aHATI3 CHIIBHHUX Ta c1a0kux cropin «Coriolis_Aly

PeliTiHT TOBapiB-KOHKYPEHTIB y MOPIBHAHHI
No ® .| Bamm 3 «IDS»
aKTOP KOHKYPEHTOCIPOMOXKHOCTI
n/m P KOHEYP P 1-20
-3 2| -1 |0 | +1 | +2 | +3
1 ITpocroTa peamnizanii 15 +
2 OntuMansHe CIiBBIAHOIIEHHS iHn 1 | 16 +
SIKOCTI1
3 [HnuBinyanbHMil TiaXia, focTynHicTs | 20 +
Ta MPOCTOTA
4 VYHiBepcaJIbHICTh PO3PAXyHKY, Ta 18 +
fioro aHami3
5 TexHiuHe 006CITyroByBaHHS 18 +

3poOuBIIM  aHAaJI3

tabmuns  3.12 Ta 3.13 OGaummo, mo dakTopu

KOHKYPEHTOCTIPOMOKHOCTI CYyTTEBI Ta MAalOTh BEJIUKUN MO3UTUBHUNA BHECOK TMPHU

BIIPOBAHPKCHHI HOBOT BHUMIPIOBAJILHOT CUCTEMHU JIJII PO3PAXYHKY BUTpATH aMiaky.

OCHOBHOIO TEpeBarol0 Ta TOJIOBHUM JOCATHEHHSIM € SAKICTh Ta YHi(ikaris

KOMIIOHEHTIB MPOAYKTY Ta TEXHIYHAa MIATPUMKA MPOTATOM BCHOIO TEPMIHY

eKCIUTyaTarii.
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Tabmnis 3.14

SWOT- anani3 ctapTan-mpoexTy

CwWIbHI CTOPOHH : CnabKi CTOPOHU:

BapricTts porpamuoro 3abe3mneueHHs, BincoTok Opaky, ToproBa Mapka
HIBHJIKICTh BCTAHOBJICHHSI, BAPTiCTh
00CITyroByBaHHS, 3aTpaTH Ha BUPOOHUIITBO,
BIJTHOCUHHM 3 OpraHaMU JICP)KaBHOI BJIaI1

MOKITUBOCTI: 3arposu:
1. Bucokuii monuT Ha TPOAYKIIIIO 1. Bucoka KOHKYpPEHTHICTb
2. JloctymHa MeToaMKa 2. Kpwmza
3. BincyTHICTh aHAJIOTiB HA PUHKY 3. IIpoGrnema i3 mocTauaHHAM
KOMIUTICKTYFOUHX

4. BnpoBaKeHHs HOBUX TE€XHOJOTIN
4. Texuiunuii (mpobieMa MOHTAXY,
5. 3pocTtaHHs piBHS 10XO/IIB CIIOXKHUBaya HaJIAIITYBaHHS)

5. TpaHcmopTHa JIOTiCTHKA

B tabmumi 3.14 npoBeneHo aHalli3 CHILHUX Ta CIAOKHUX CTOPIH MPOEKTY. A
TaKOK MOMJIMBUX PUHKOBHUX 3arpo3 Ta MOKJIMBOcTeH. JlaHuii anami3 OyB cKilaieHul
Ha OCHOBI (DaKTOPIB 3arpo3 1 MOMKIMBOCTEH, 110 OyJIO pO3TIsHYTO BuUllle. PUHKOBI
3arpo3d Ta MOXJIMBOCTI Ha JaHUHW MOMEHT HE peajli30oBaHi, Ta MalTh MNEBHY
3aKOHOMIPHICTh 3/1MCHEHHS, TOMY HEOOXITHUM OyJe pO3IJsSHYTH albTepHATUBU

PUHKOBOTO BIpoBa/LKeHHs (Tadu. 3.15).

Ha ocaoBi SWOT-ananizy JOCHiIPKyeEMO PHUHKOBY TMOBEIIHKY JUIf
BIIPOBAKEHHSI CTApTaN-NPOEKTY HA PUHOK, Ta MPOTHO3YEMO ONTUMAJIbHI CTPOKU

peaizalii 3 OISy Ha BUBEICHHS] HA PUHOK HOBUX KOHKYPEHTIB.

Apk.
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Taomus 3.15.

AHBTGpHaTHBH PHUHKOBOI'O BIIPOBAKCHHA CTAPTAII-TIPDOCKTY

AJlbTepHaTUBA
Ne (Opi€eHTOBHUI KOMILIEKC VIMOBipHICTh OTpUMaHHS S
. B . Ctpoku peanizariii
/T 3aXO0iB) PUHKOBO1 pecypciB
MTOBETIHKU
1 3poCTaHHs Benuka 1-3 poku
2 | Crparerist BUXOY 3 PUHKY Hwusbka

[IpoananizyBaBilii po3po0JICHI aJbTEPHATHUBHA PUHKOBOIO BIIPOBAJKEHHS,
o0MpaeMO MOBENIIHKY sIKa HAMOUIbIIE 33/I0BUIBHSE HaIlll YMOBH, Ta Ma€ HAHOUIbIITY
HMOBIPHICTh OTpUMaHHS pecypciB. OTXKe TNOBEAIHKAa 3pOCTaHHS 3aJI0BLIBHSIE

cTrapTall HAAIBHUMHU PUHKOBUMHU MOKJIMBOCTAMM.

3.4 Po3po0.1eHHs1 pUHKOBOI cTpaTerii MpoekTy

Po3po06ieHHs puHKOBOT CTpaTerii, MepIIMM KPOKOM Tepeadavyae BUSHAYCHHS
CTpaterii OXOIUJICHHS! PUHKY: OIHUC IITLOBUX TPYII MOTEHINIHHUX CIIOKHUBAYI1B.

PunkoBa cTpareris He0OXiIHA M1l Yac BIPOBAKEHHS TOBAPY HA PUHOK, TaK
JlaHa CTpaTeris, 11e HeoOXiHa JlaHKa, IO JI0IIOMarae CTBOPUTH PsiA A1 3 METOIO
OTPUMaHHs HEOOX1HOT 1J11, Ta YHIKAIbHUX PE3yJbTATIB.

Bubip crparerii Ta ii BpoBapkeHHS 6a3y€ThCsl HA HACTYITUX TPhOX PIBHSIX
— J1J7I0Ba CTpaTeris,

—KOpHOpaTUBHA CTpaTeris,

— (pyHKIIIOHAJIbHA CTpATETisl.

JI1s1 OIIHKY IITHOBUX TPYI MOTSHIIMHUX CIIOKUBAYiB OOy 10BaHO Ta0MIo 3.16.
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BuGip uiib0BUX Ipyn MOTEHIIIHUX CIOKUBAYIB

Taomung 3.16

13 BUpOOHHUIITBA
n00pHuB

Onuc npodiro I'oToBHICTH OpieHTOBHUM .
. . . InTencuBHICTD IIpocrora
Ne | winpOBOi Tpymu | CHOXUBAYiB | MOMUT B MEKaX
. . . . KOHKYpEHIIii B BXOJy Y
/Tl | TOTEHUIMHUX CHPUNMHATH L1JTLOBOI TPy .
. CETMEHTI CEerMEeHT
KJIIEHTIB IIPOJYKT (cermeHTy)
Hadrorasosi I'oToBI Bucoxkuii Bucoxka +
KOMIIaHii,
naboparopii
[ncTuTyTH, T'otoBi Bucoxkuii Cepenns +
BUCHI 5IKI
MIPOBOJSITH
JIOCIT KCHHS
BUMIPIOBaHHS
BUTPATH aMiaky
[TinmpuemcTBa | ['oTOBHIt Cepenniii Cepenns -

SIki 1inpoBi rpynu oOpaHo: HadTorazoBi KoMmasii, JadbopaTopii

3a pes3yJapTaTaMyd aHali3y MOTEHUIMHUX TPyl CHOXHUBA4YiB 0OpaHO

HadTOrazoBl KommaHii Ta Jjiaboparopii, g SKUX OyAeMO NPOMOHYBAaTH CBOIO

mporpamy i BUMIPIOBaHHSI BUTPATH amiaky. BH3HAUE€HO CTpaTerito OXOIUICHHS

PHHKY:

cTparerito  AuGepeHiiOBaHOTO MAapKETUHTY, TaK IUIaH po0oTH 13

KOHKpETHUM cermeHToM. LimpoBa rpyma, TOOTO MOTEHIINWHI CHOKHUBadl Ha SIKUX

OyJe TUTaHyBaTHCh BUX1Jl HA PUHOK, 1€ — Ha)TOra3oBl KOMIIaHii Ta JabopaTopii.

CTpPATETiI0 PO3BHUTKY.

JI1st poGOTH B 0OpaHOMY CETMEHTI pUHKY HE0OX11HO cpopMyBaTu 6a30BY

3MH.
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BuznauenHs 6a30Boi cTparerii po3BUTKY

Tadomus 3.17

Obpana Kitrouosi
No | anprepHaruBa Crpareris KOHKypeHTocrnpomoxHi | ba3oBa crpareris
/o PO3BUTKY OXOIUJICHHS PUHKY | TO3UIi] BiAMOBIAHO 10 pPO3BHUTKY™*
MIPOEKTY 00paHoi anbTepHATUBU
3ay4yeHHs Po6uTth cTaBky Ha | OnTuManbHe VY 1ockoHaneHHs
3aKOPJIOHHUX YHIBEpCAJIbHICTh | CIIBBIJHOIICHHS IIHU Ta
BUPOOHUKIB BUpPOOY, Ta ¢byHKIiOHATY
IHTEIEeKTYaJbHICT
b CHCTEMH.

cTpaTerii, KJIF040B1 MO3HU3IIii.

B Tabmumi 3.17 oOpaHO anbTepHATHBY PO3BHUTKY MPOEKTY Ha PHHKY,

HactynHuM KpokoM € BUOip cTpaTerii KOHKypeHTHOI moBeaiHkH (Tadi. 3.18).

Taomurs 3.18

BuznauenHst 6a30B01 cTpaTerii KOHKYPEHTHOI MOBEIIHKU

Yu Oyne kommnaHist
IITYKaTH HOBUX

Uu Oyzae xommaHis

€ IIEPUIOIPOXOALEM
Ha PUHKY.

LIYKaTH HOBUX
CITOKUBAUYiB.

Yu € npoekr . KOIIIIOBaTH OCHOBHI Crpareris
Ne «TlepiIonpoXineMy | O ApadlB, abo XapaKTePUCTHKH KOHKYPEHTHOI
n/m pionp 3a0upatu paKtep P x

Ha pUHKY? . TOBapy MOBEIHKU
ICHYIOUHX Y o
. KOHKYPEHTa, 1 sIK1?
KOHKYPEHTIB?
YacrtkoBo npoaykuist | byne 3abupatu ta | Komnanis Oyne [To3umiiina

KOITIFOBATH
XapaKTEPUCTUKH
TOBapy
3aKOPIOHHOTO
KOHKYPEHTA.
IIporpamue
3a0e3IeueHHs.

000pOHa YaCTKOBO
Harma.

B Ttabnuui 3.18 aHanizoBaHO MOBEAIHKY B KOHKYPEHTHIH OOpOTHO1 HA PUHKY

1 B 3aJIeKHOCTI BiJl 3arpO3U Ta BIAMOBITHO NPUUHATUX 0 HUX PIIIEHb, OOMPAEMO

CTpAaTerito MOBEIIHKHU.

3MH.

Apk.

N dokym. llignuc

fama

M4 [1141.08.000.00

Apk.

81




Ha ocHOBi1 BUMOI' Crio>kMBayiB 3 OOpPAaHOr0 CErMEHTY JO IMOcCTadajdbHUKA 1
MPOJYKTY, @ TAKOXK B 3aJICHKHOCTI BiJl CTPATETii PO3BUTKY Ta CTpaTerii KOHKYPEHTHOT
MOBEMIHKK PO3pOOSIEMO CTpaTeriio TMO3MUIIOBAHHSA sIKA BHU3HAYAETHCA ¥y

dbopMyBaHHS PUHKOBOT MO3HIII1, 32 SIKUM CTIOKHMBadl MAtOTh 1ICHTU(IKyBaTH MPOESKT

Taomung 3.19

BusnaueHHs cTparerii Mo3uiiioHyBaHHS

Kmrouosi . NV
Bubip acorriarii, ski MaroTh
Bumoru no bazosa KOHKYPEHTOCIIPOMO
Ne . . . . c(hopMyBaTH KOMILIEKCHY
TOBapy IJIbOBOI | CTpareris JKHI TIO3HUIIIT .
n/m MO3UIIII0 BIACHOTO MPOEKTY
ayuTopii PO3BUTKY BJIACHOT'O CTapTal-
(TpH KIIHOYOBHUX)
MIPOCKTY
Bucoka Y aockonane | OnTumasnbHe Bucoka sKicTb, CBO€UacHe
TOYHICTB HHS CIIBBIIHOIIECHHS BUKOHAHHS, 1HANUBIIyaJIbHUN
BHUPOOY, IIHU Ta MAX1D D0 KIIIEHTA, MOKIIMBICTE
yHIBEpCaJIbHICTh byHKIiOHATY YAOCKOHAJIICHHS Ha IPOXaHHSA
CHCTEMU KJII€HTA.

B naniii tabnuii chopMyIr0BaHO KOMILUIEKC acoliaiii, 3a siKuM OyayTb

MOPIBHIOBATH Ta 1I€HTU(]IKYBATH TPOEKT.

PesynpTaToM maHoOro miApoO3AUly € CHCTeMa PillleHb II0J0 PUHKOBOI
MOBEIHKA KOMIaHii, BOHa BU3HAYAE B SIKOMY HampsimMi OyJie mpaifoBaTH KOMITaHis

Ha PUHKY

3.5 P0o3po0JieHHSI MAPKETHHIOBOI MPOTrPaMU CTAPTAN-NIPOEKTY

[1ix yac po3poOIeHHS MAPKETUHTOBOT TPOTPpaMu MEPIIUM KPOKOM € pOo3poOKa
KJIFOUOBUX MapKETHUHTOBOI KOHLEILIT TOBAPY, IKUI OTPUMAE CIIOXKUBaY. Y TaOIHII
3.20 miacyMoBy€eMO pe3yiIbTaTH aHali3y KOHKYPEHTOCIPOMOKHOCTI pO3pO0JIEHOTO
ToBapy. OCHOBHI TOTpeOM — 1€ TOYHICTb, JOCTYIHICTh Ta YHIBEPCAJHHICTb.
KnrouoBumu mnepeBaramMu € Opi€HTallisi CUCTEMHM Ha YKpPAiHCBKMI PHHOK, Ta

MeTOJIMKa po3paxyHKy BianoBigHo 1o JACTVY.
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Taomung 3.20

BusHaueHHs KJIFOYOBHUX MEepeBar KOHIIEIIT TOTEHIIHHOTO TOBapy

No Motpeba Burona, sixy KirodoBi mepeBaru nepe KOHKYpeHTaMHu
/0 IIPOIIOHYE TOBAP (icHyroui abo0 TaKi, 10 MOTPIOHO CTBOPUTH
1 TouHicTh 3abe3mnedye BUCOKY Po3paxyHku Ta opieHTallisi CHCTEMH Ha
TOYHICTb BUMIpY YKpaiHCBKUI PUHOK, Ta YKPAaiHChKI YMOBHU
OCHOBHOTO MapaMeTpy | TpaHCHOpTyBaHHs. BinmnosigHo 10
YKPaTHChKUX KJIIMATUYHHUX YMOB.
2 JloCTyIHICTh JlocTymHICTh BiamoBigHO 10 yKpaiHCHKUX CTaHIAPTIB Ta
KOXXHOMY YMOB.
ra3zopo3noalIbuoMy
MYHKTY.
3 VYHiBepcalbHICTh | 3py4Ha Ta VYHiBepcalbHICTh KOHCTPYKIIiT Ta CUCTEMHU.
yHiBepcaJibHa
CUCTeMa.

Pesynbrarom ananizy tabmuii 3.20, Oyyio HaBeI€HO KITIOYOBI IepeBaru rnepej

KOHKYpPEHTaMHU, Ta MepeBaru siki moTpioHO CTBOPUTH.

Taomung 3.21

Omnuc TphOX PiBHIB MOJIEIII TOBAPY

PiBHI TOBapy

CyTHICTH Ta CKJIa/I0BI

I. ToBap 3a Jlo3yBaHHS, 1IarHOCTUKA, HAYKOB1 JOCI1KEHHSI.
3alyMOM
II. ToBap y BnacTuBOCTI/XapaKTEepUCTHKU M/Hwm Bp/Tx /Ta/E/Op
peanbHOMY 1. I'a30Be BIpUCKYBaHHS, Hw™m Tx
BHUKOHAaHHI1 2. XiMIYHa CTPYKTYpa, Hw™m Tn
3. VHidikoBana Oy1oBa; M E
4. AHTUKOPO31MHUI 3aXUCT; M Tn
5. Ilporpamue 3a0e3MeUeHHS. Hwm Tx

SIKICTB: TaTEHT Ha Mar€éMaTuiHy MOACIb, TEXHIYHUI PEriIaMEeHT 0a0

JI03YBaHHSI OJOPAHTIB.

[TakyBanns: OOpenniTka Ta KOPOOKH ¢ TOGPOKAPTOHY.

Mapka: Intellectual Dosing System

II1. ToBap i3
H1IKPITUIEHHSAM

Jlo mponiaxy: MOXIIMBICT aHANI3y Ta BUKIIOYEHHS XUOHUX pe3yJIbTaTiB
BHMIPIOBaHHSI, aHAJI13 TOJATKOBUX MapaMETPIiB.

[Ticns mpomaxy: MOXJIMBICTh CTBOpEHHS MoAM(Dikawii Ha 6a3i iICHYIOUMX

CHCTCM.

3a paxyHOK 4Oro MOTEHIIIHUI ToBap Oy/ie 3aXHUIIEHO BiJ] KOMIIOBAHHS: BIAMOBIIHO /10
JIep’KaBHOTO Ta MPABOBOT'0 3aKOHOJIABCTBA, 33 PAXYHOK IMATEHTIB.

3MH.
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B tabmumi 3.21 moOyaoBaHO TpbOXPIBHEBY MOJIE€NIb HAIIIOTO TOBapy, IO
BKIIIOYA€E 3aJyM TOBapy, BHUKOHAHHs, MiIKPIIUICHHA. Buromm Ta OCHOBI

XapaKTePUCTUKU TOBAPY, MAKyBaHHS 1 3aXUCT BiJ IUIariaTy Ta MmapoOKH.

HactymHuM KpokoM € BH3HAQUEHHS IIHOBHX MEX, SKUMH HEOOX1THO
KepyBaTHCA MPH BCTAHOBJICHHI IIHM HA TOTEHLIWHUHN TOBap, 1€ Nepeadavyae aHami3
I[iIH TOBAapiB KOHKYPCHTIB, Ta JOXOIIB CHOXKHBa4iB MpoaykTy (tadn. 3.22). s
BU3HAYCHHS I[IH HA aHAJIOTH, OyJIO JOCIIPKEHO HasIBHY 0a3y i3 BUTpaTOMipaMu, Ta
TEHJIEPH 13 3aKyMiBI JJaHUX MPUIIAAIB, TAKUM YUHOM OyJiio BusBieHO 1iHy 35 000
rpH. BepxHIO Ta HIDKHIO MEXYy 3HAMJCHO Micid MiApaxyHKy Ha 3aKyIIiBIIO
KOMIIOHEHTIB, BUPOOHUIITBO, HANAro/KeHHA 1 makyBaHHs. ToOTO HMIKHS IIiHA
29 000 rpH, B siKy BXouTh co0iBapTicTh 25 000 rpH. 3 axux komrnoHeHTiB Ha 10 000
rpH, BUpoOHu1TBo 5 000 rpH, HajmaromKeHHs 13 mporpaManM 3abesnederasM 5 000

IPH, 3aXHUCT CUCTeMHU Bia 30BHIMHIX 4yMHHUKIB 3000 rpH, Ta 2000 rpH Ha 1HII

BUTPATH.
Tabmuus 3.22
Bu3znaueHHST MeK BCTAaHOBJICHHS I_[iHI/I
No PiBenn min Ha | PiBeHb 1iH Ha PiBens noxomnis BepxHs Ta HUXKHS MEX1
0 /IT TOBapu- TOBapu- L17IbOBOI IPyNH BCTaHOBJICHHS I[IHU Ha
3aMiIHHUKHU aQHAJIOTH CMOXXHMBaYiB TOBap/MOCIYTY
1 dnoyrek 35 000 rpH. 3,6 Mupa TpH 29 000 rpa. — 200 000 rpH.

B tabmumi 3.22 3po6ieHo aHami3 aHAJIOTiB Ta 3aMIHHUKIB, CEPEIHIM PIBEHb
JIOXOJIIB CMOXKHUBaviB. TakuM YMHOM OyJI0 IOCHIIKEHO PUHOK Ta BCTaHOBJIEHO
BEPXHIO Ta HWKHIO MEK1 Ha BUMIPIOBAJIbHY CUCTEMY aMiaky, 3 ypaxyBaHHSAM IiH Ha
KOMIIOHEHTH, BUPOOHMIITBO Ta 1HII BUTpaATH, IO CKJIAAAIOTh IIHY COOIBapTOCTI

MPOAYKTY, Ta CTBOPEHO TaonuIko 3.23 popMyBaHHS CUCTEMU 30YTY.
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Taomung 3.23

@opMyBaHHS CUCTEMH 30yTy

Crnenudika . )
. . OyHkuii 30yTy, SIKI Ma€e
Ne 3aKyIl1BEJIbHOI Y Y, I'mubuna OnTtumaibHa
; . BUKOHYBaTH
/T | TIOBEIIHKH IiJIbOBUX KaHairy 30yTy cucrtema 30yTy
. MOCTAYaJIbHUK TOBaPY
KIIIEHTIB
1 OpienTanis Ha Bcranosnenns kontakriB | 0 (6e3 Cepen
peryJspHi TOCTaBKH 13 CTMIOKMBaYaMH Ta MMOCEPETHUKIB) | HAPTOra30BUX
MiATpUMKA iX. KOMITaHIH,
®opMyBaHHS MTOIUTY. ra3oTpaHCIOPTHHUX
JlociiiHHAIIbKA B 00J1aCTI KOMIIaHi#, ra30BHX
MapKETHTY. 71a00paTopii TOMIO.

Jam HeoOXiTHO JOCHITUTH KOHIEMII0 MapKETUHIOBUX KOMYHIKAIIH
tabnuis 3.24. B HamoMy BUMaAKy 1€ poOoTa 1o GpopmMaibHUM Ta HEPOPMaTbHUM
KaHajaM KoMyHikaiii. Peamizaimisi mpoaykiii depe3 calT Ta Mara3uHu. byro
BUOpAHO KIJIIOYOBI MO3MIIII, IIOJO0 IO3UIIIOHYBAaHHSA, PO3POOJICHO 3aBAaHHS Ta

KOHIIETIIIII0 PeKJIAMH.

Pe3ynbraroM [aHOro NIANYHKTY € aHami3 Ta YITKMM [JaH g1 13
BIIPOBA/KEHHSIM Ta BUXOJOM HAa PUHOK BUMIpPIOBAJIIbHOI CUCTEMH amiaky. JlaHuit
TJIaH BKJIIOYAE aHaJ3 pUHKY, KOHIICTI[II0 30y Ty, MPOCYBaHHSI, pEKJIaMU, Ta aHAJI3Y
iHoyTBopeHHs. [lan BioOpaxkae Te sSIK 3aJIeKUTh TOBAPY BiJ MOTPEO MOTEHIIIMHIX
KJII€HTIB. PO3risiHyTO pIi3HI 17€i Ta METOAM, 110 MOKPAllyloTh MPOCYBaHHS Ta
JOTIOMAaraloTh 3alHATH CTIMKWMN CTaH HAa PUHKY, Ha SKOMY Oyje BIPOBAHKEHO
npoekT. JlocmiKeHo JUHAMIKY MPOEKTY, Ta aJbTepPHATUBHY MMOBEAIHKY HAa PUHKY.

Taomung 3.24

KoHieniiis MapKeTUHIOBUX KOMYHIKaIIii

Crenudik
No a Kanamu xomynikani, | Kimtodosi .ITOSI/II_[i'l', 3aBnaHHs Konrenst
[/ | MOBEAIHKH | SKIMH KOPHCTYIOTbCA 06p'aH1 IS pexamMHoro PEKIIaMHOTO
LIJTEOBUX IIJTHOBI KIII€HTU TO3MITIOHYBAaHHS | TIOBIJOMJICHHS 3BEPHEHHS
KJIIE€HTIB
1 2 3 4 5 6
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[TpomoBxenus Tadbmmii 3.24

1 2 3 4 5 6
1 Opientani | @opmanshi/Hedhopmans | Kommnekcauii IndpopmyBanns | Janwnii
s Ha Hi KaHAJIM KOMYHIKAIlA | MiAXiz; CIIO’KHBAYiB; MIPOJIYKT €
perymnsipHi JlocTynHicTh IndopmyBanHs | iHHOBaLIHU
IMOCTaBKHU KJII€HTaM; B 3aco0ax M,
TouHicTh MacoBO1 IHTEJIeKTyaJTb
BHUMIDIB; iHpopmartii HUM,
VuiBepcanbHicT | CTUMYJIOBaHH | YHIKQJIBHUM
b; S IPOJIAKY;
ITomryk
MOXKIUBICTh HapTHepiB;
0IaTKOBOI'O BcranoBneHnns
OCHAaIICHHS. JUIIIIOMAaTU4YH
WX 3B’SI3KIB 13
3aKOPJAOHHUMU
KOHKYPECHTaMU

[Tix yac BpoBaKEHHS MMPOIYKTY € HEOOXTHUM BU3HAUUTHU MMOTPEOyY Ta 00CsT

Ha

Ta

BUTPAT 3a]ly4eHHsSI  aJMIHICTPATUBHOIO IPOMHUCIIOBO-BUPOOHUYOTO
MepPCOHANTy, HEOOXIIHOTO JIA peatizaiii MpoekTy 3a (OpMOI0, HABEICHOK B

tabymmi 3.25.
Tabmng 3.25

[1nanoBa motpeba Ta BUTpATH HA TIEPCOHAT

3apobitaa |Bimpaxysauust| Burpatn Ha oriary
Ne Kareropis Uncens-| muara, Ha colianbHi |IIPalli 3a Iepiojl, TUC. TPH.
3/m IIEpCOHAILY HICTh | THC TPH. HA | 3aXOJH, THC 1-i 2-i 3-i
MICALlb  |[TPH. HA MICALlb|  PIiK piK piK
1. Imxenep gocnmigauk | 1 12 2,28 144 144 144
5 [mxeHep 1 15 2,85 180 180 180
KOHCTPYKTOP
3. Imxenep cremiamict | 1 13 2,47 156 156 156
4, Jlunomar 1 15 2,85 180 180 180
Pazowm: 55 10,45 660 660 660
Apk.
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3 ypaxyBaHHSM JIaHHMX, II0 pO3paxoBaHi y (opMax BHIIE, HEOOXITHUM €

BU3HAUUTH OOCST 3arajilbHUX IMOYAaTKOBUX BHUTpAT, HEOOXITHUX IJi peamizamii

IPOEKTY (BUTPAT, 110 MalOTh OYTH MOHECEHI /10 MOYaTKy OCHOBHOI Jis7IbHOCTI B (-

¥l pik peamizalii IpoekTy) 3a (opMoro, HaBeACHOIO B Tabmuili 3.26.

3aranpHi MOYaTKOBI BUTPATH MPOEKTY

Taomung 3.26

Ne Crarts OO6csiru BUTpAT
3/m BHUTpAT B 0-#1 piK, THC. IpH.
1. | IlpoBenenns HIJIKP 10
2. | Po3pobka npoextHrx matepianiB i TEO 11
3. | PoGoue npoekTyBaHHS 1 TPHUB'A3KA TPOCKTY 11
4 BHTp&}TH Ha MPHUI0AaHHSA i OpEeHAY 3eMeNbHUX JUISTHOK, OyiBelb, 350
[PUMILIEHb, CIIOPY
5 BI/ITpaTI/IuHa npuadaHHs 00J1aJHAaHHS Ta YCTATKyBaHHS Ta 290
IPUCTPOIB
6. | Burparu Ha npuiiMaibHO-3/1aBaJIbHI BUIIPOOYBaHHS 9
7. | Butpatu Ha nycKoHaJIaro/pKyBajibH1 poOOTH 10
8. | KommiekcHe 0CBOEHHSI MPOEKTHUX MOTY>KHOCTEH 8
9. | Burparu Ha npuaOaHHs HEMaTepialbHUX aKTUBIB 150
10. OI[HOpaBO.Bi BUIUIATH, 30KpEMa TapaHTYIOUUM 1 CTPaxOBUM 55
oprasizarisMm
ButpaTu Ha cTBOpeHHs1 000pOTHOIO KamiTaity, HEOOX1THOTO JIIs
MOYaTKy OIepaliitHoi AisSUIbHOCTI (CTBOPEHHS BUPOOHUYMX
11. | 3amaciB, nepenomniaTa CUpOBHUHM, MaTepialiB 1 KOMIUIEKTYIOUHUX 50
BHUpPOOIB, K1 MalOTh OyTH ITOCTABJIEH] Ha MOYATKY OnepaiiHoi
JUSITTBHOCTI)
12 H('),E[aTKO]?i IaTexi (36MCJ‘II>HIfIfI, K?MyHanLHHﬁ Ta 1HII), 40
3MIIHCHEHI 0 TIOYaTKY ONepaIiiftHoi AisUTbHOCTI
13. | Omnara IpUIMYHUX TOCIYT 35
ButpaTu Ha nepenBUpOOHNY1I MapKETUHTOBI JOCTIIKEHHS 1
14. | ctBOopeHHS 25
30yTOBOI Mepexi
15. | Burparu, noB's3aHi 3 AisTIbHICTIO IEPCOHATY 665
Pazom 1649

3.6 BUCHOBKHM /10 po3/isly cTapTan-npoeKkTy

[Ticast mpoBeneHOro aHami3zy CTapTam-MpPOEKTYy, MOXKHA 3pOOUTH BHCHOBOK,

10 JIaHUK PO3JUIT € MOTPIOHUM ITiI Yac PO3pOOKH Ta BIPOBAKEHHS IMPOEKTY a
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puHOK. [laHuii po3/ia BijoOpakae MOKIMBUX KOHKYPEHTIB, Ta METOJU OOpOTHOU 13
HUMU.

byno nmocnimkeHO pUHOK, Ta aHAJOTH BiJ IHIIUX BUPOOHHKIB. 3pOOJIEHO
OILIIHKY CY4YaCHOTO CTaHy, JOCIHIJKEHO TOIMUT CHOXKMBauiB. J[aHuil mpoekT, mae
XOpOIIy KOHKYPEHTHY CIIPOMOXHICTb.

AKTyanbHICTh 1TaHOTO MPOEKTY Ha CHOTOJIHI MOJIATAE B BEIMKOMY TOIMHUTI HA
CydacHl Ta IHTEJICKTyaslbHI cHCcTeMH. Tak SK 3acTapijli METOJMKH Ta CHCTEMHU
BUMIPIOBaHHS HE JAal0Th 3BOAUTH OaJlaHC BUXIJAHOI PEYOBHMHU BIJIHOCHO BXIJHOI,
TOOTO € moTpeba y 3aMiHI CHCTEMH Ha HOBI, MO>KHA 3pOOMTH BUCHOBOK, JIO JTAHUM
OPOAYKT Ma€ TapHy PUHKOBY KOMepliaii3aiito. 3 Orifly Ha IMOTEHIIHHOrOo
CTHOXKMBayYa, Ta OLIHKOIO 3arpo3, 0 MOKYTh BUHHUKHYTHU € TIEPCIIEKTHBA BUXOy Ha
puHOK. OLIHMBIIM TMO3UTHUBHI CTOPOHU Ta HETATHBHI, Ta 3pOOMBIIM aHAJI3 JIii,
MO>KHA TBEPJIUTH, 110 IEPCTIICKTUBH BIPOBAKEHHS MTPOCKTY € AY)KE BUCOKHMH.

Jl7isg mpoCyBaHHS HA PUHKY Ta 3aJy4YeHHS CIIOKHBavya HEOOXITHO: 3aTyYHTH
rapHUX TOCTAYAJIbHUKIB KOMIUICKTYIOUHMX, CTBOPUTH TIPABWIbHY PpEKIAMHY
KOMIIaHI10, 3AIyYUTH JIOTICTUYHY KOMIMAaHIo A0 crhiBmpaul. J{Jis BUBUEHHS JaHOTO
MPOAYKTY, Ta OIIHKK TpHIaay, BBaXKaro 3a HEOOXIJHE HaJaTH JEKiIbKa 3pa3KiB
MPOIYKTY IHCTUTYTaM Ta KOMITaHIsIM ISl O3HAMOMJIEHHS. TakuM YHMHOM 3aiTyqaTd
1HBECTOPIB, CTBOPUTHU TapHUIA 3BOPOTHIMN 3B’ SI30K.

Takox 1y BUXOJy Ha PUHOK HEOOXIJHO IIyKaTH MapTHEPIB SIK Cepel
BUPOOHMKIB, TAK 1 CEpe]l IHBECTOPIB. 3alTy4aTH TO CIIBIpAaIll IHCTUTYTH Ta Jep>KaBH1

IIIPHUEMCTBA.

OTxe nmaHuii po3AlT AO3BOJISIE OIIHUTH TIEPCIIEKTUBUA BUXOJIY Ha PUHOK,
MaKCHMAaJIbHO BpaxyBaTH SIK MO3WTHBHI TaK 1 HETaTUBHI YMHHUKH, Ta JOIOMAarae

aJICKBaTHO OOYAyBaTH IUIAH il B pa3l BAHUKHEHHS MTUTaHb.
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BUCHOBKH
B wmaricrepchbkiii po6oTi Oyia0 po3po0IeHO KOPiOJiCOBUM BUMIpIOBATIbHUI
NEepeTBOPIOBAY BUTpATU amiaky. J[aHa cucreMa BHUMIPIOBAaHHS € aKTyalbHOIO, 00
METOJIMKAa PO3PAaxXyHKY 1 BHUMIPIOBAIBbHI CHCTEMH, IO BUKOPHCTOBYIOTHCS €
3actapinumu. Yepes e Ha ChOTOJIHI, BUMIPIOBAJILHI CHUCTEMH, 10 3MOHTOBAHI Ha
amMiakoMpoBOJIaX HE JAIOTh aJIeKBaTHOI OIHKMA BHUMIPIOBAaHHS, Ta POOJATH HE

MOXKJIMBUM 3BOJUTHU Oajranc BUXOAY PCUOBHUHU BiI[HOCHO BXOnay.

B naniif po6oti Oyno po3po0iIeHO CydacHy CUCTEMY BUMIPIOBAHHS BUTPATH
amiaky. bynu po3poOieHi TPUHIIMIIOB] Ta CTPYKTYPl CXEMH, IO JOTIOMArarTh SIK
niJ 4yac po3poOku 1 moxemoBaHHS. [lpeacTaBieHO MaTeMaTHYHY MOJEINb, IIO
CKJIQJIAEThCS 13 MOJENIed CHUCTEMHU Ta JOCIIKYBaHOI peUYOBHMHU. MaTemaTuuHe
MOJICTIOBaHHSI J1a€ OCHOBHY IIiJI 4Yac PO3poOKu camoi cucremu. Tak Oylo
PO3paxoBaHi PI3HOTO BUy MapaMeTpH, Ta AOCHTIHKEHO KaHall 3irHyToro tumy. s
BUMIPIOBAJILHOTO KaHay OyJio 3pO0JeHO KOMIT IOTEpHE MOJCIIOBAHHSA, IO A€

aJICKBaTHO OIIIHUTH CHCTEMY.

[Tix gac po3poOku Oyi10 AOCTIHKEHO Pi3HI aHAIOTH 1HIIKUX BUPOOHUKIB. Byso
JOCIIIJIPKEHO Ta BPaxOBaHI iXHI HENOMIKM M1 4yac po3poOku. Tomy B naHiil poOOTI
IpeJCTaBlIeHa MOJENb HOBOTO THILY, IO J03BOJISIE MOHTYBATH Pi3HI 32 YMOBHHUM
npoxonoM, Ta 3’eqHanHsaM KBIIB. 3a paxyHok yHidikallii Koprnycy Ta eJIeMeHTIB,
MO>XHa €KOHOMHUTHU 1] 4ac BUPOOHMIITBA, Ta CKOPOTHTH KUIbKICTb BUPOOHHUYMX

JIHIHA.

Yepes Te, 1110 CUCTEMA TPAITIOE a arPECUBHUX YMOBAX Ta MOXKE ITi/1/1aBaTHCh
BIUTUBY PI3HUX HETaTHMBHUX IMPOIIECIB, K OKUCICHHS Ta KOPO3is, OyJI0 BKUTO P
3axofiB. JlJiss MOHTYBaHHS Ta CKJAJaHHS CHUCTEMH BHOPAHO KHUCJIOTOCTIMKUN
napoHit. EnemMeHTH BUMIpIOBaJIbHOI CUCTEMH, IO 3HAXOASTHCSA IIiJl BILUIUBOM
30BHIIIHIX YMHHUKIB, OYyJI0 3aXUILEHO IMHKOBUM TOKPHUTTSIM, 3a JIONOMOIOKO

esekTpoitizy. OduucimoBabHAN 0J10K 3axuieHui ckiaoM «Gorilla Glassy.

Apk.

M4 [1141.08.000.00

3MH.

Apk. N dokym. llignuc | Aama

89




[Tix yac po3poOKH 1 BIIPOBAKEHHS CUCTEMHU, € HEOOXITHUM OLIIHUTH
PUHOK, Ta KOHKYPEHTIB, Tak B po3naui 3 «Po3poOka crapram mpoekTty» OyJio
JOCTIIKEHO CaMy CHCTEMY Y SIKOCTI POAYKTY.

[licns mpoBeAeHOro aHai3y CTapTan-MPOeKTy, MOXKJIUBO NependadyuTH
MalOyTHIX KOHKYPEHTIB, Ta MeToAu O0opoThOM 13 HuMHU. CTapTam MHPOEKT aae
MOJKJIMBICTh OIIHUTH PHHOK i Yac BXOJAy Ha HbOTro. Byno 3po0ieHo OLiHKY
Cy4aCHOTO CTaHy, JIOCHI/PKEHO TIOIMUT CIOXKMBaudiB, Ta BU3HAYEHO, IO JaHUUN
MPOEKT, MA€ XOPOITy KOHKYPEHTHY CIIPOMOXHICTb.

Ha crorojni € BenuMKuil MOMUT HA CydYacHI Ta 1HTEIEKTyaJlbHI CHCTEMH.
3acTapisli METOJUKH Ta CUCTEMH BUMIPIOBAaHHS HE JAl0Th 3BOJUTH OanaHC BUXOMY
PEYOBHHH BIJHOCHO BXOJY, TOOTO € moTpeda y 3amiHl CHCTEMHU Ha HOB1 Cy4YacHI.
Tomy MoOxHa 3poOMTH BHCHOBOK, JI0 JAaHWM MPOAYKT Ma€ TapHy PHUHKOBY
KOMepiIliani3ailito, Ta MEepPCIEeKTUBY BBEJEHHS B SIKOCTI Cy4aCHOiI BUMIPIOBAJILHOI
CHUCTEMH.

BumiproBanbHi cuUCTeMH € akTyalbHUMH B YKpaiHi, Ta HEOOXigHI is
NOJAJLIIOr0 BUBYEHHS. JlaHuWii BHUpIO MOXKE€ 3aMIHMTH 3acTapiil CHUCTEMH, Ta
HAJACTh TEPCIEeKTHUBY PO3BUTKY BUMIPIOBAIBHUM MpUJIaJaM, 3a pPaxyHOK

HOBOBBCACHD.
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