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CraThyHa MaTeMaTU4YHa MOJE/b TEIJIOBOTO
OajaHCy 3€pHOCYIIApKU

3 Meror omnTuMizanii poOOTH 3epHOCYIIApPOK, sKi MpalioloTh B 0arato)akTOPHOMY CepeOBHIII
3alpoOIIOHOBaHA MaTeMaTH4YHa MOJEIb IPOILECY CYIIIHHS BHCOKOBOJIOTOTO HACIHHS OallTaHHUX KYJBTYP.
BukopucranHss CTaTMYHOI IMiTaliifHOI MaTreMaTHYHOI MOZENl TEIUIOBOro OanaHcy Ja€e  MOXKIHMBICTbH
PO3paxyHKOBHM ILIISIXOM OOMPATH PEXMMHU POOOTH CYIIApKH IPH BIIOMUX BXIJJHUX HapaMeTpax CUCTEMH.
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CraTnyeckasi MaTeMaTH4ecKasi MoJieJIb TeIUIOBOr0 6ajiaHca 3ePHOCYIINIKH

C menpl0 ONTUMH3ANHMU PAa0OTHI 3EPHOCYIIMIIOK, KOTOpPhIE PabOTAalOT B MHOTO(AKTOPHOH cpene,
Ipe/ITIOKEHA MaTeMaThveckass MOJIellb TPOIecca CYIIKH BBICOKOBIKHBIX CEMsSH OaX4eBbIX KYJIBTYP.
Hcnonp30BaHue CTATUYECKOW MATEMATHYECKONW MO TEIIOBOro OallaHca aeT BO3MOMKHOCTH PacyeTHHIM
MyTEM BBIOHPATH PEKUMBI PAOOTHI CYIIHIKH [TPU M3BECTHBIX BXOIHBIX MTAPAMETPaX CHCTEMBI.
CYNINJIKA, 36PHOCYIINIKA, TEIIOBOI 0aJIaHC, 36PHO, TEMJIOHOCUTEH

IlocTanoBka mpo6aeMu. B 3B’S3Ky 3 MOCTIMHMM 3pOCTaHHSAM IIIH HAa €HEProHOCIi
TEXHOJIOTIYHI yCTAHOBKH, B SIKMX MAarOTh MICII€ TEIUIOBI MPOIECH, NOTPeOYIOTh 0COOIMBOT
yBaru, II0 TIOB’SI3aHO 3 BHCOKOI YaCTKOI CHEProBUTpAT Yy CTPYKTYpi COOiBapTOCTi
POAYKIIII.

[Ipu po3poOIi CydyacHHX TEXHOJOTIH BHIAUIAIOTH KiJIbKa OCHOBHHUX 1 JOIIOMDKHHUX
HanpsMKiB. OMH 3 UX HAMPSMKIB PO3IIISIIa€ MUTAHHS ONTHMI3aIlii poOOTH 3€PHOCYIIIAPOK
K1 TIpaIlol0Th B OaratodakTopHOMy cepenoBuini. KoMIpoMiCHMM pIlIEHHSIM B IIbOMY
NUTaHHI MOXe OyTH MiHIMi3allis BUTPAT €HEeprii Mpu 30epekeHHi piBHSA MPHUOYTKOBOCTI.

AHai3 ocTaHHIX HocaizkeHb i myOaikamii. [likaBum 00’ €KTOM NJIs TOCTIKEHHS 3
TOYKH 30py 0OaraToakTOPHOCTI CepeloBUINA € Cylapka BHCOKOBOJOTOrO HACiHHS
oamrannux Kyiaetyp (BHBK) ocnoBHOlo ocobmmBictio (BHBK) skoi € Biache
OaratoakTopHe CEpeOBHUIIE, SIKE 00 €AHAHE MOHATTAM MIKPOKIIMATy, KU Mae Micle B
30H1 CYIIIHHS HAcCiHHs OallITAHHHMX KYJBTYp, 1 CHCTeMa TeIui03abe3nedeHHs] € HEeBiJ EMHOIO
CKJIaJIOBOIO I[LOT'O CEPEIOBHUIIA ITPH LIbOMY MOJICIIIOBAHHS PEXHUMIB pOOOTH I1i€1 CUCTEMHU NIPU
YMOBI CKJIATHOCT1 OCTAaHHBOTO CTa€ (HAKTOPOM HE TUIBKK Oa)kaHMM, a ITiJ1 9ac 1 HEOOX1THUM.

MogenoBaHHSI TEIUIOBUX NPOILECIB € MpoLec JOBOJI CKJIAJHHUHA, 0cOoO0IMBO Yy
B3a€EMO3B’SI3Ky 3 IHIIUMH TlapaMeTpamMH 1 CHCTeMaMH 3epHocymapok [2, 5, 6, 9].
3anponoHOBaHa CTATUYHA MOJIENb € YHIBEPCAIBHOIO 1 MIAXOIUTH [T JTH0O0T0 THUITY CYIIAPOK,
30kpema kackaguoro [4, 10] Tta xacernoro TumiB [11]. YMoBoro Oinblln aaeKBaTHOTO
MO/ICJIFOBAHHS € MpaBUIbHA 1IeHTU(DIKALIA TapaMeTpiB 00’ €KTY, 110 B CBOIO Yepry MiJABHIILYE
TOYHICTh Ta CTIHKICTh CHCTEM aBTOMATUYHOTO ypaBiiHus [7, 8].
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3anpornoHoBaHa CTaTUYHA MOJENIb OMHUCY€E POOOTY CUCTEMHU «CYIIMJIBHUM areHT —
HACIHHS» IIJISIXOM ONTHMI3alli Mpolecy CYIIIHHS 3a PAXyHOK MaTeMaTUYHOTO MOJICJIIOBaHHS
O1JIBIII TOBHOTO BUKOPHCTAHHS TEIUIA 1 eKOHOMIT eHeprii.

[MpuHIMD poOOTH 3aMPONIOHOBAHOT CUCTEMH ONUCAHUH B poooTi [3].

IMocTanoBka 3aBaaHHsaA. MeETOO HAMMCAHHS CTATTI € HEOOXIMHICTL IiBUILEHHS
eHeproe(EeKTUBHOCTI POOOTH 3€PHOCYIIAPOK MIJITXOM MOJICITIOBAHHS TETUIOBUX PEKUMIB.

PesyabTaTn nocaimkenb. @akTopu, SKi MUISTalOTh KOHTPOJIIO Ta PEryJIOBAHHIO,
CKJIa/JIal0Th CHCTEMY, B SIKy BXOJSATh TE€MIIEpaTypa TEIJIOHOCIS 1 HACIiHHS Ta 1X BOJIOTICTb,
IUIOIA IIapy HACiHHSA, BUTpaTa TEIUIOHOCIs Ta HaciHHA. OCHOBHHMMH (hakTopamu, sKi
3MIACHIOIOTh BIUIMB Ha CHUCTEMY, € (aKTOpUM HaBKOJMIIHBOTO CEpEeAOBUINA Ta BXIJHI
napaMeTpH TEIUIOHOCIS Ta HACIHHA.

B mporieci cymiku nmapameTpH, 10 BIUTMBAIOTH Ha MPOIEC MOTPeOyIOTh ONTHMAIHHOTO
BHOOpPY pOOOTH 3epHOCYIIapKK (KOHTPOJILOBaHI mapamerpu). Hampukiam, mporec CyurHHs
MOJKHA PEryJIIOBaTH 3MiHOIO TEMIEpaTypH TEIUIOHOCIS Ha BXOJI B CYLIApKy, 3MIHOIO IUIOIII
KOHTaKTy HACiHHS 3 TEIUIOHOCIEM, MOjadvl TEeIJIOHOCis a0o HaciHHi. B Toil ke yac Ha
napaMeTpH CyIIiHHS OyXyTh BIUIMBATH 1 HEKOHTPOJbOBaHI MapaMeTpH, Taki sIK MOYaTKOBA
BOJIOTICTh HACIHHS Ta TeMIIepaTypa 30BHILIHBOTO MOBITPSI.

HeoOxigHo 3HaWTH Takuil BapiaHT, SKUM NpU 3aJaHUX yYMoOBax 3a0e3neduB Ou
JIOCSITHEHHS €KCTPEMaJIbHOTO (MIHIMAIBHOI0) 3HAYEHHSI BTPAT TEIIOBOT €HEprii.

OnTumanbHa BEIMYUHA BUTPAT €HEPrii B cymiapili, To0To Halip 3HaYeHb 3MIHHUX Xik,
SIKi MIHIMI3YIOTh 3HaUEHHS 1[1J1b0BOT (yHKIii [1]:

f(x)=2 Zzakijxkij —min
keK el jed ’ (1)

ne i, [ — Homep cekii Ta KUTbKICTh CEeKIii CyIapKu;

k, K — mopsikoBHit HOMep mepioy Ta KiIbKiCTh epioiB poooTu (po3irpis, CyIIiHHS);

J, J — mapameTp, 10 PeryiroeThes, Ta KUIbKICTh TapaMeTpiB (KepOBaHUX 3MIHHHUX), IO
PETYIOI0ThCS,

Xik — BUTpaTu eHeprii B i—il cekuii k—ro mepiogy CYMIKH Ui MiITPUMAHHS [—TO
napamerpy.

BBenemo rpannuHi yMoBH. BpaxoByrouu, o mpu po3irpiBaHHi cymiapku («BBEICHHS
B POKUM») PEryJIlOBaHHS TEeMIepaTypd TEIUIOHOCIS Ta HACIHHEBOTO Marepiany — 3a
TEXHOJIOTIYHUMHU yMOBaMu He mpoBoauThes (K=1) i, mo3HaumBmM yepes: j=1 — mapameTp
TEMIIEpaTypy CYIIMJIBHOTO areHTy; [=2 — TeMIepaTypd HaciHHs, J=3 — BOJIOTOBMICT
CYIIMJIBHOTO areHTy; j=4 — BOJOTOBMICT HACIHHS, BU3HAYMMO, II10:

2 22 % =0,

KeK icl jed (K=1), (2)

[ToyaTok, 3aKiHUCHHSI 1 TPUBAJIICTh CYIIIHHS B KOXKHIN CEKIIii 3aIHUIIIeMO SIK:

Zi'/lki; Zi'ﬂ“(kﬂ)i Aikzzi'ﬂki_zi'j’(kﬂ)i’ k=1

iel iel iel iel
)

ne Ai — koeditieHT-38’s13ka (OysieBa 3MiHHA).
BpaxoBytoun 4eproBicTh MPOXOHKEHHS CeKIlii (110 BOJIOTOCTI HACIHHS) —
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DAy > i Ay D i A

iel iel iel

Buxonsuu 3 moneni (GyHKIIIOHYBaHHS Ta HIJTbOBOT (yHKIIIT e(PEKTUBHICTh BUKOHAHHS
TEXHOJIOTIYHOTO TIPOILIECY CYUIIHHS OI[HIOETHCS 3a THTOMOIO EHEPrOEMHICTIO TPOILECY,
IIBUIKICTIO CYIIHHS HACIHHS Ta HOTO KiHIIEBOIO BOJIOTICTO. JIJIsT OOIPpYHTYBaHHS MapaMeTpiB
cymapku BHBK HeoOXiqHO MaTu faHi mpo 3MiHY TEeMIepaTypH, BOJIOTOBMICTY CYUIMIBLHOTO
areHTy 1 HaCIHHEBOTO MaTtepiaiy B mporieci cyuriaas [3].

BBenemo oOMeXeHHS: TyCTHHA MOBITPS HE 3aJISKUTh BiJl TEMIEpaTypu 1 THUCKY B
CepeIMHI CYIIapKH; Yyac MePEeMIIIeHHS TOBITPS B CyIIApIll Ta HACIHHEBOT'O MaTepiaay MmoOidHO
BPaXOBY€EThCS TIOKA3HUKOM iX I0j1adi; KiHleBa Temieparypa Hacinus < 48°C; miamasoH 3MiHu
TteMmneparypu cymmiabHoro arenry 50...90°C; surpara macimms 15...40 kr/rox; BuTpara
cymmipHoro arenty 0,5...1,5 kr/c. Bunmiaumo 1BI OCHOBHI CKJIaJOBI MOJENI — TCIUIOBHI
OanaHc Ta GayaHC BOJIOTH.

PosrnsHemo TemoBuit 6ananc. Buxosuu 3 Teopii TemIoMacooOMiHy MiK 00’ €KTOM
CYILIIHHS 1 CYIIMJIBHUM areHTOM OTPUMaHO MaTeMaTU4YH1 MOJIeNi, K1 OMUCYIOTh iX mapaMeTpu
Ha BUXO/II 13 36pHOCYIIAPKH.

TemuoBuil 6anaHc CyMIMIBHOTO areHTy:

Qe = Quae + Qs ?3)

ne Qy.cu.q — TEIUIO SIKE BUTPAYAETHCS HA HATPIB CYIIUIIBHOTO areHry, BT;
Qjuc — TEIUTO SIKE TIEPEIAETHCS Bl CYNIMIBLHOTO areHTy A0 HaciHH:, BT;
Qs — TETUIOBTPATH CYIIMIBHOTO areHry, BT;

TennoBuii 6ananc HACIHHS.

QH.Hac + Quac = ng,v , (4)

ne Qy.uqc — TETIJIO SIKE BUTPAYAETHCS HA HArpiB HAaciHHS, BT;

Qsox — BTPATH TEIUIOTH HA BUITAPOBYBaHHS BOJIOTH (Ha CyIIiHHs), BT.

[MpugiBmm piBasiHHs (3) i (4) A0 Hyss, CKIaJeMO CHCTEMY PIiBHSHB, sika Oyjae MaTu
BUTJISAI:

QH.Clu.d - QHGC - ng = 0
+Q,..—Q,, =0
Quae + Quae =Quor =0 (5)

PoskiaBmin eneMeHTH piBHAHHS Ha ckianoBi [3], cucrema piBusab (5) orpumae
BUTJISI

G, C,(t-t,)-af (t_

0)-
G, C,(0,-0,)+a f (T-0)-8-¥ (a ®-c—b-d)-r'=0 )

abo
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G,-C,(t,-t,)-a-f[0,5(t +t,)-0,5(0,+®,) |-k, -ZF (0,5(t,+t,)t;)
G,-C,(0,-0,)+a- f.[0,5(t,+t,)-0,5(0,+0,)]-
-B-¥-f.[ 0,5a(®,+0,)-c-0,50(d, +d,)]-r' =0

0

. (7)

ne C,— nuroma i300apHa TEIIOEMHICT CyIIMIBHOTO arenty, Jx/kr°C;

t1 1t — Temmeparypa CymiIbHOTO areHTy, BIAMOBITHO, HA BXO/1 Ta BUXO/II 3 CYIIIAPKH,
°C:

Gy — BUTpaTa CyIIMJIBHOTO areHTy, Kr/c;

0. — Koe(ilieHT Term1000MiHy Mi>K HACIHHSM Ta CYyIIUILHIUM areHTOM, Br/m? °C;

fr — TuTOIIIa TTOBEPXHI HACIHHS, 110 3HAXOAUTHCS B CyIIApII, MZ;

t_ cepeaHs TeMneparypa CyLIHIBHOIO areHTy t= 0’5'(tl 1 ), °C;

[ Cepe/iHs TeMIlepaTypa HaciHHs ©=05:(0,+6,) G,

®11 @, — moyaTKoBa 1 KiHIIeBa TeMIiepaTypa HacinHs, °C;
Kr — xoedilieHT TemIomepenadi BiJ ~CYIIWIBHOTO areHTy J0 30BHILIHBOTO
CepeIOBHIIa, Bt/M?°C:;
2F _ CyMapHa IUIOIIa CTIHOK CYIIMIBHOT KaMepH, M
tp — TemmepaTypa moBITPsS B IPUMIIIICHHI JI¢ BCTAHOBJICHO cyIiapky, °C;
C, — nmuroma TemnoeMHuicTh HaciHus, Jx/kr°C;
G, — BuTpaTa HaciHHSI, Kr/c;
S — xoediuienT Macoobminy, kr/m? -Ila - ¢;
a,b,c — crami posmipui koedirientu 3 po3mipuictio: [1a/°C, ITa-kr/r, I1a, BiAMOBIAHO;
d d=05-(d, +d,)

d _ cepenmiii BOTOrOBMIiCT CyIIMIBHOIO areHrty,
PEYOBHHN);
d;id; — mouaTkoBHWiIA Ta KiHIEBHI BOJOTOBMICT CYIIWJIBHOTO areHty, r/kr (cyxoi

PCUOBHHN);
14
I' — npuxosana remiora napoytBopenns, JHk/Kr;

W — Koe(ILIe€HT, U0 BPaxOBY€ 3HIKEHHS IIBUKOCTI BUIIAPOBYBAaHHS BOJIOTU IpH i
Hepepo3oIiT MiJ] Ai€0 MOCTYIOBOTO MPOrpiBy BHYTPILIHIX MIAPiB HACIHHSA A0 MaKCUMAaJIbHO
JIOITyCTUMOI TeMIIepaTypu HarpiBy O1JIKOBOI 4aCTKHU 3apojIKa.

B nanomy BUrsai MoAenb J03BOJISIE BUSHAUMUTH 3HAUYEHHS TEMIIEpaTyp TEIUIOHOCIS
(moBiTpst) Ta HACIHHS Ha BXOJi Ta BUXOJI 3 CYIIAPKU B 3aJICKHOCTI Bij, HATIPUKIIA, BUTPATH
HACIHHS Ta MOBITPS Yepe3 cyliapky abo BiJl TeMIepaTypu MoBiTps Ha BxoAi. [Ipu mpoBeneHH1
BIJIMOBIIHAX TIEPETBOPEHb Ta BHECEHHI JOMOBHEHb MOJYKHA BHU3HAYHMTH 1 IHIII TapamMeTpH
CHCTEMH.

[Tpuknan 3acTocyBaHHs iMiTalliiiHOT Mozesi cuctemu (7) KOJIM HEOOX1THO BU3HAYHUTH
3aJIeXKHICTh TeMIepaTypu MOBITPSI Ta HACIHHS Ha BHUXOJl 13 CyLIapKH HpU 3MiHI BUTpPATH
HaciHHA HaBeJeHMH Ha puc. l. MopenroBaHHA TPOBOAMIOCH MPH CTATUX 3HAYCHHSIX
t; =50°C, 1 = 22°C, G, = 1,04kr/c.

Ha puc. 2 mokazaHo BapiaHT 3acTOCYBaHHS MOJENI KOJIM HEOOXITHO BHU3HAYHUTH
3aJISKHICTh TEMIIEpPATypu MOBITPS Ta HACIHHSA HA BUXOl 13 CyIIapKH HpW 3MiHI BHUTpATH
TEIUIOHOCIs. MoeoBalHs MPOBOAMIOCS MPU CTaiuX 3HadeHHsx t; =50°C, @, =22 °C,
G; = 25kr/rog.

r/kr (cyxofi

13



ISSN 2409-9392 Machinery in agricultural production, industry machine building, automation, 2017, Col.30

50 50
47 T
-—""'rﬂpfﬂ_'_
44 45
o 4 U
% 38 % 40
S 3 <
=} E
) 5 35
= =
29
26 — 30
23 500 (RN R SR, S
20 25
15 20 25 30 35 40 04 0.6 0.8 1 1.2 14
Butpara nacitres, griron ) Burpara nogirpa, xric
— [oBiTpA HOBiTPA
—  H4AciHEA —  HAciHE%
Pucynok 1 — 3anexHicTh TeMIlepaTypH MOBITPs Ta PucyHok 2 — 3anexHicTh TeMIlepaTypH MOBITPs Ta
HACiHHS Ha BUXO/Ii 3 CYIIAPKH BiJl BUTPATH HACIHHS HACiHHS Ha BHXOZi 3 CYLIApKH BiJ BUTPATH HOBITPSI

Po3s’si3aBim cucremy (7) BimHOCHO tr Ta @, 1 3MIHIOIOYH TEMIIEPATYPy MOBITPS Ha
BXOJI B CYIIapKy, MOXXHa BHOpaTH pexuMm cymriHHsa (puc. 3), OpIEHTYHOYHCh Ha
MaKCUMaJIbHO-I0IyCTUMY TEMIIEpaTypy HarpiBy Hacinus (0, < 48 °C).
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PucyHok 3 — 3asieXHiCTh TeMIepaTypH HOBITPS Ta HACIHHS HA BUXO/I 3 CyIIapKu
BiJl TEMITEpaTyPH MOBITPS HA BXO/I

Takum ynMHOM, TeMIepaTypy HAaCIHHS Ha BHXOJI 3 CYIIapKU MOXKHA PEryioBaTd 3a
JIOTIOMOT'00 3MIHM BUTPATH HACIHHS, TEIJIOHOCISA a00 oro TemmnepaTypu.

BucnoBku. JlocmigkeHHs, TpPOBEACHI 3a JOMOMOTOK CTaTUYHOI 1IMITaliiHOT
MaTeMaTHUYHOI MOJIENIl TEMJIOBOro OajaHCy CHUCTEMH, MOKa3yIOTh, 1110 3MiHA BUTPaTH HACIHHS
Ta TEIUIOHOCIS BIUIMBAE Ha TEeMIIEpaTypy HACiHHS B 3HAYHO MEHILIIH Mipi, 4YUM 3MiHa
TEMIIEPATypU TEIUIOHOCIS Ha BXO/I1 B CYILIApKY.

banaHc BOJIOTH CHCTEMH MOJICIIOETHCS AaHATIOTTYHUM YHHOM.

BukopucranHs JaHUX MOJENEW Jae€ MOXKIUBICTh PO3PaXyHKOBHUM IIIISIXOM OOMpaTH
PEKUMH POOOTH CYIIAPKH MPH BIIOMUX BXIJHHUX MapaMeTPax CUCTEMH.
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Mathematical model of static dryer heat balance

In connection with constant growth of prices for energy sources, processing units, where there are
thermal processes, require special attention due to the high share of energy consumption in the cost structure of
products.

In the development of modern technology there are several main and auxiliary directions. One of these
areas considers the issues of optimizing the operation of grain dryers operating in multi-factor environment. A
compromise solution in this matter may be the minimization of energy consumption while maintaining the level
of profitability.

Interesting object to study from the point of view of the multifactorial environment is dryer high wet
seeds of gourds, the main feature of which is actually a multifactorial environment that incorporates the concept
of a microclimate, which takes place in the drying zone of the seed and system of heat supply is an integral
component of this environment the simulation of this system under the condition of complexity becomes a factor
not only desirable and needed.
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The proposed static model describes the system work of "drying agent — seeds" by optimizing the
drying process due to the mathematical modeling of more complete use of heat and energy savings.

Factors which are subject to control and regulation, constitute a system, which includes the coolant
temperature and seeds and their moisture content, size of the seed layer, the flow rate of the coolant and seeds. The
main factors that influence the system are the environmental factors and input parameters of the coolant and seeds.

In the drying process parameters influencing the process require optimal operation of the dryer (control
parameters). For example, the drying process can be regulated by changing the temperature of the coolant at the
inlet to the dryer, the change of the area of contact of seeds with coolant, coolant supply or the seeds. At the
same time on the drying parameters will be affected by uncontrolled parameters, such as initial seed moisture
content and open air temperature.

You need to find the option that within specified conditions would ensure the achievement of the
extremal (minimum) values of the heat losses.

On the basis of the operational model and the objective function, the efficiency of the process of drying
is measured at a specific energy consumption of the process, the speed of drying of seeds and final moisture
content. For study parameters of the dryer it is necessary to have data on changes in temperature, moisture
content of the drying agent and seed during the drying process.

A mathematical model of the drying process allows to determine the dependence of air temperature and
seed at the outlet of the dryer when you change the amount of seed and determine the dependence of the air
temperature and seed at the exit of the dryer when you change the coolant flow. If the proposed model will be
solved for the temperature at the outlet of the dryer and the final drying temperature, changing the temperature of
the air entering the dryer, you can choose the drying mode, focusing on the maximum allowable heating
temperature of the seeds.

Studies conducted using the static simulation of the mathematical model of the heat balance, show that
the change of consumption of the seeds and the coolant affect the temperature of the seed to a much lesser extent
than changing the temperature of the coolant at the inlet to the dryer. The use of these models allows by
calculation select the modes of operation of the dryer with the known input parameters of the system.
drier, grain drier, thermal balance, seeds, heat carrier

Opneprxano 18.05.17

YK 621.9.048.7:621.373.826:631.31

10.0. KoBanbuyk, non., xkana. TtexdH. Hayk, O.C. Ilymka, gou., KaHJ. TeXH. HaYK,
A.B. BoiiTik, 1011, KaH/. TeXH. HAYK

Ymancoxuii nayionanvhuti ynieepcumem cadienuymea, M. Ymamnw, Yxpaina

E-mail: templ405@mail.ru

BromB moranHarO4YMX MOKPUTTIB HA TIMOWHY J1a3epHOI
00poOKM AeTalieil CiIbChKOTOCIIOAAPChKOI TEXHIKH 31
ctam 45

JlocnipkeHO BIUTMB IMOTJIMHAIOYMX TOKPHUTTIB Ha MIMOWHY Jla3epHOi 0OpOOKM 3 METOIO IiIBHICHHS
MIITHOCTI Ta 3HOCOCTIMKOCTI JieTaJIel CLIbCHKOTOCIOAAPChKOi TeXHiKK 3i cram 45. BusHnaueHo, mo Halkparii
pe3yJbTaTi MaloTh MICIE y BUIAJIKy 3aCTOCYBaHHS IOKPHUTTIB, IO MICTSATh OKCHUAM AIIOMIHIIO Ta LHHKY, a
TaKOX Ca)<y Y BUIJISI aepO30JIF0, IO MPU3BOAUTD [0 3HAYHOTO 30UIBIICHHS TITMOMHU 30HH JIA3€PHOTO BIUIUBY.
[paBwabHUIA MAOIp MOTIIMHAIOYAX MOKPHUTTIB 3a0€3MEUYHTh CYTTEBE 3POCTaHHA Koe(illieHTa KOPHCHOI il
Jazepa.

MeTO] TOBEPXHEBOI Ja3epHOi 00poOKH, JazepHe 3MillHEHHsI, TapTyBaHHs, cTajdb 45, 3HococTiiiKicTh,
JAeTati CllIbCbKOr0CnoJapCchKoi TeXHIKH
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