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MEXIY JAEpeBAHHbBIMH paMaMd Moker npesbiiaTe 500 MM, yTo no3Bonser
pacroyioHMTh  BHYTPH  JONOJHHTENbHbI  cTeknonaker. Takxke  MOMKHO
0o0OpyIOBaTE MEKCTEKOJBHBIH MPOMEXYTOK PpOJIETAMH, 3TO PE3KO CHH3HMT
pagHaluMOHHBIC NMOTEPH TEMNJa B HOYHOE BPEMA H TENJIONOCTYMNICHHA B TerJibli
nepyMoJ roja.

OcoGoe BHUMaHWE CNEAYET YACIHTh FEPMETH3ALMH [BEPEH, KONHYECTBO
KOTOPbIX B pPACCMAaTPHBAEMBIX 3[aHMAX [OCTATOMHO BelnHko. YacTto OHM
pacnosioXkeHbl Ha MPOTHBOMONOKHBIX CTOPOHAX 3[aHMA, YTO YBENHYMBAET
MHOHUIBTPALMIO XONOAHOTO Bo3ayxa. [IpH Bo3MOKHOCTH, crienyeT oGopynoBath
BHYTPEHHHE BXOJHble TamMOypel C JBOHHBIMH [IBEPbMH H ABTOMATHYECKHMH
JNOBOAYMKAMH.

OcranbHble 3Heprocﬁeperai0u.mc pEUIEHHA CBA3aHbI C MO}IC]JHI‘I3E|.L[HCFI
CHCTEM KJIMMATH3aLMH W OCBELIEHHS.

Boinosa C.0., kana.texu.Hayk (OHAXT, m. Oneca, YkpaiHa)
Boinos O.I1., 1-p.Texn.Hayk (OABA, m. Oneca, YkpaiHa)

BO3JIEICTBUEM MHUPOBOI'O NPOU3BOJACTBA
HA MPHPOJAHYHKO CPEJY HEOBXOJIUMO YITPABJIATH

MuUpoOBOE NpPOM3BOACTBO YCMEIHO pa3BHBAeTcs CO cpeauHbl 19-ro Beka.
DTOMY MOZUTHBHOMY JUIS YENOBEYECTBA MPOLECCY HEM3IMEHHO COMYTCTBYET OCTPO
HeraTHBHBIH MpOLIECC BPEIHOTO BO3JCHCTBMA TNPOM3BOACTBA HA OKPYXAKOULYIO
npupoadyio cpeny ([MTC), Ha *MBYIO W Ha HEKHMBYIO MPHpOIY. Yike BO BTOpOii
MOJIOBMHE  MPOLIJIOr0  BeKAa 3aLUWTHBIA  MEXaHW3M  MpHpOAbl  Hcuepna
BO3MOKHOCTH KOMIMEHCALIMH BO3pAcTaloOIero BPEJHOro BO3NEHCTBMA Ha €ro
COCTOAHHME €O CTOpOHBI npou3eoacTea. [Ipouecc yxymwenus cocrosuusa T1C
YCKOpSI€TCS, HaBHCLIAsA HaJl MPHPOOI ONacHOCTL BO3pAacTaer.

Cdopmuposasiuascs npodnema zamutel [1C ot Bo3aedcTBHA NpOH3BOACTBA
M0 Ba’KHOCTH, CIOKHOCTH M 0Oe3oTnaraTen-HOCTH HEOOXOIAWMOro €e pelieHHs
yHHKanbHa. OHa npuobpena rnaBeHCTBYIOILEE, NPHOPHTETHOE MOJIOKEHHE CPelH
npobnem paseuTHa uesnoBevecTBa. Yrpoxaiomee cocrosuue [IC u npobnema
3aWMTBI €€ OT BPEJHOrO BO3AEHCTBMA mMpOM3BOACTBA OblNM OGCYKIEHBI H
OCBellleHbl B JOKYMEHTaX MUpoBoro 3HayeHusa: Kunorckom nporokone (1997r.) v g
IMapuxkckom corsiatieHdu no knumary (2015r.).

OTMeTHM TOT (haKT, YTO CpelH MHOTOYHMCIIEHHBIX OTpaciei MpoH3BOJICTBA
Haubonee aKTHBHOH MO CTeneHu W no MHoroobpasuio ¢opm BpeaHoro
Bo3aericTeua Ha [1C sBnsetca sHepreThka. Ee BpeaHoe BO3EHCTBHE BEJIHKO H C €€
paiBUTHEM BO3pacTaeT ¢ yckopeHueM. daktopsl BpenHoro Bosaeiictaus Ha I1C co
CTOPOHBI IHEPrOyCTAHOBOK, paboTalolnX Ha OPraHHYeCKOM TOTMJIMBE, HA AEPHOM
ropioYeM MW C HCMONB30BAHHEM HETPAIMLUHMOHHBIX MCTOYHHKOB  JHEPTrHH
MHOTOYHCAEHHBI.

H3zBectHo, 4TO B HEProXo3fAHCTBE IHEPrHs, MOMy4YEHHAs OT WCTOYHHKA W
MCNoNb30BaHHas Motpe0HTENeM, ¢ Y4YeTOM BCeX ee MoTepp B fpouecce
3HeproodecneyeHns, NpeBpallaeTcs B TEMIOTY W BbUIENAETCA B OKPYXalOLWYo
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cpeay. To ecrb nonesHas uenesas (QYHKUMS 3HEPreTHKH HeusbexHo
conpoBoxkiaercs BpeaHbiM 3¢gdexkTomM — nepenauell Bcell nNony4YeHHOH OT
MCTOYHHKA HEpruu npupoaHoH cpene. Ilocnencteuem ssnsercs onacHoe ana [1C
NOBBILIEHHE TEMMepaTypbhl arMoc(epHoro Bo3ayxa Ha 3emie (TersioBoe
3arpssHenHe atmocdepsi). Bropeim BpenHeiM aipexTom BO3aeHCTBHS IHEPreTHKH
Ha IIC gengerca BeineneHe B atMmoctepy ¢ ras3oo0pasHbBIMH  MPOAYKTaMH
CropaHHs TOIUIHBA  YINIEKHCAOTEL M APYrHMX TMapHMKOBBIX Tra3oB. 270
obycnopnuBaer rnobanbHoe YyCHIEHHE NApPHUKOBOro 3(dekta — MOBbILIEHHS
TeMneparypel atMocepHoro BozJyxa. B urore, BozHHKaeT TenjoBoe 3arpsasHeHHe
armocdepsl, onacHoe u3MeHeHHe KinMmMara. KpoMe 3Toro, HepreTvika OKabiBaeT
eule pan BpedHsIX Bo3aeicTeuii Ha T1C.

CokpailieHue BO3aeHCTBUA npousBojcTBa Ha [IC BO3MOXKHO MPH YCIOBHH
OKa3aHHA Ha HEro BBLICOKOKAYECTBEHHOrO W OTBETCTBEHHOrO YIpPaBJAOLIEro
B03ﬂeﬁCrBHﬂ. OHo AOMKHO COCTOATE B HCNONB3I0OBAHHH ABTOMATH3IHPOBAHHBIX
CHCTEM YnpaeBJICHHA pasHoro aAMHHHCTPaTHBHOTO YPOBHA, a TAKKE
MCTIONIb30BAHHH HA KaX[IOM TEXHHYECKOM OObeKTe CHUCTEM AaBTOMATHHECKOro
YNpaBjieHMs YPOBHEM TeXHOIOrH4eckoi 3¢ dekTHBHOCTH YHKUMOHHPOBAHHS.

VYOpaBaeHHIO JOMKHBI  ObITh MOAYMHEHBI HE TOJNLKO CO3/aBaeMble
TexHHUeckHe oObekTbl, HO M 0ObekThl CO3aaHHbie. JleHcTByIOLIEE M3HOLIEHHOE
obopynoBaHHe HeoOXomMMO  OGHOBAATB, C  MCMOJL30BAaHHEM  MOAXOJIOB,
HHHOBAUMWOHHO HACBILLEHHLIX METOIOB H CpeacTe yYmnpaBleHHA YPOBHEM HX
TexHonoruyeckoi sddexkTuHOCTH.

OnHUM M3 CPEICTB MOBLILIEHHS 3KONOTMYMHOCTH MPOH3BOJACTBA SABIAETCA
peanu3alia  nporpaMMmel  3HeprocOepexeHus, HMEIOLIEH MPUPOACOXPAHHYIO
CYLIHOCTb.

[MocraHoBka cucTembl ynpaBieHWs BoszeiicTBueM mnpoussoacTsa Ha I1C
NO/KHA HMETh KOMIJIEKCHO-CHCTEMHBIH XapakTtep.

Huxapesa H.B., kana.texn.nayk (OHAXT, m. Oneca, Ykpaina)

MPAKTHYHE PILUEHHSA 3AJAYI NIJIBUILIEHHSA
E@EKTHBHOCTI CHCTEM KOH/JMIIIFOBAHHSA MOBITPA

KomdopTHi cucTeMu KOHAWLIIOBaHHSA MOBITPA NpH3HAYEHI IS CTBOPEHHA i
aBTOMAaTHYHOT MIATPHMKM TeMMNepaTypH, BiAHOCHOI BOMOrOCTi, YWCTOTH |
WIBHAKOCTI PyXy NOBITPA, LIO BiANOBIAIOTL ONTHMANBHUM CAHITAPHO-FiriEHIYHUM
BHMOTaM.

lNpaktuuHe pilleHHa 3a4a4i  MigBMIUEHHA  e(EKTHBHOCTI  CMCTeM
KOH/MLIFOBAHHA  MOBITPA 3A€KHTL  BiJl MAaTEMAaTHYHOrO MOME/IOBAHHA
KNIMaTHYHOrO pexuMy 00'eKTa, WO JA03BOJAE 338 KOPOTKMH Bipi30K uyacy npu
HEBEJIMKMX BHTpaTax OTPHMAaTH 3Ha4eHHA WiNboBOI (QyHKUIT A BapiaHTiB
KOMIUIEKTIB 06/1a/IHaHHA CMIIIBHO 3 BapiaHTaMH TEMNJIOBOrO OMOPY OrOPOIKEHb 3a
4ac HOPMAaTHBHOrO TEpPMiHY eKchiyarauii. B pesdynstari nosuHHi OyTH oTpUMaHi
TEPMiHH OKYNHOCTi BapiaHTiB eHepro30epiraiouoro obnagHaHHA i BeNHYMHM
€KOHOMIl, OTpHMMaHOi mMiciA JOCATHEHHA MOMEHTY OKYMHOCTI A0 3aKiHYeHHs
HOPMAaTHBHOrO Tepminy. [1,2].



Tabauus 1
Bumoru 10 onopy Ten;onepeaadi oroporKynuux KoHCT pYyKuik
s HOBHX OyaiBesn 3a Kopaonom T2 B Ykpaiui, v* - K/ Br

Kpaina Bua oroposxi
CTIHM BiKHa NEPEKPHTTA
BI\BANbHI ropuiia
BenukoGpurania 2.86 0.45-0.5 40 4.0-6.3
Himeuunua 42 08 Hemae nannx 4.2-50
l'onaugis 3350 0.4-0.7 3350 2.5-5.0
JIETE] 3.3-50 0.7-1.0 5.0-10.0 5.0-10.0
Kanana 3356 0.5 4447 4952
Hopseris 5.6 0.8 Hemac nanux 7.7
CliA 0.9-3.1 0.15-0.5 2863 5.0-6.8
Oinnanais 4.0 0.7 5.0 6.3
Liseuin 5.0-10.0 0.7-1.0 5.0-10.0 5.0-10.0
Ykpaina 2.8-33 0.6-0.75 3.3-375 45495

Ipunaan, wo sukopuctoByBamncs: temnosizop Flir TG165 - npotecifinmii
npunag ais Ge3KOHTAKTHOrO BMMIpY TeMrepaTypH NoBepxHi pisuux ob'ektie abo
KOMIOHEHTIB MeTonoMm Tepmorpadii B aianazowi sin Bix -10 mo 45 ° C
dorokamepa IPhone 5: 8 Mn, aneprypa {/2.2, posmip marpuui 1/3 ", posmip
nikcens — 1,5 Mxm. BHkopucTaHi y po3paxyHKax JaHi: 3HaueHHs posmipis Oynieni
(noBkHKHA, IWHMPHHA, BUCOTA TA TOBLUMHA YCIX CTiH T4 CTesi 3riJHO 3 TEXHIYHHM
nacnoprom OyAMHKY); 3HAau4€HHA TEMJONPOBIAHOCTI  pi3HMX  i3onAuUilHKX
marepiaiis; BapTicTh pi3HMX i30/AUIMHMX MaTepialiB; BAPTICTh TEIUIOBOI eHeprii;
wopmu JIHB. Binbwiicte TennoBux BTpar OyaMHKY HenomiTHi Heo30pOEHHM
nornsaaoM. T1posBnsioTs BoHM cebe JHlle B NiABHMLIEHWX BMTPATaX Ha OMNAJCHHS,
Npo AKi CNOKHBay 3BMYaHHO He NiJo3pioe. SIK Npasuio, ue 3aiiBi TeNIOBi BTPaTH.

BoHu 3'MBAAIOTECS B PE3ybTaTi HENpPaBHALHOIO BHKODHCTAHHA ONanloBaJlbHHX
npunadie, aedekris abo iHIWMX KOHCTPYKTHBHMX ocobnuBocTel OyauHKy. |
Hapiiiuii cnoci6 goBizaTHcs Npo iXHE iCHYBAHHA - BUABMTH 3a JOMNOMOTOIO.
Teruiosizopa. Slckpasi o6nacTi Ha TepMOrpami - MICUs BENMKMX BMTOKIB Teruia |

yepes criny. Tennopisifine pocnipkenHs OyIMHKY TNPOBOAHMIOCA Y CBITIMI 4ac
no6u 24 nucronana 2017 poky NpH TeMnepaTypi HaBKOJHIUHLOrO moiTpa +4 °C.
HeobxinHo Bin3HauuTH, uio B GYAMHKY BXKE NpPOBOAATECS poBOTH 3 yTErUIeHHS
dacany Oymusky. lllo 6yno 3adikcoBaHo 3a aonoMorow (HoToIHOMKM i
Tennosizopa. TakuM YMHOM BHM3HAYEHO KiNbKICTb TEMIOTH, IO BTPAYAETHCA

6esrocepeHbO Bif KOKHOI OTOPOMKYHOHOT KOHCTPYKLUii. BusHaueHo npuseneHui
TepMiuHuMi ONIp CTIHK AK onip ckaagHoi cucteMH. KiHLEBOIO METOIO pO3paxyHKy €
BH3HAYEHHA eKCIulyaTalillHMX BMTpPAaT Ta CTPOKY OKYIHOCTI Ul Pi3HHX Tunie |
i30nAuiliHMX MaTepianis, AKi MIaHyeTbCA 3acTocyBaTH Ha o6’exTi. Ha nactynunomy!
erani MIaHYyeETbCA [POBECTH MOJENIOBAaHHA Ta PO3PAaXyHOK TaKOi TOBUIMHH |
1301411, KOJIH Pi3HHLA MiXK €KOHOMI€IO NpK BUKOPUCTAHHI i3014UiT Ta BUTpaTaMu |
Ha Hei Byae MakcHManbHOMN. 3ajaya po3paxyHKy BH3HAYMTH MakCHMYM LiNbOBOIL!
dyHKUii | TAKAM 4MHOM OGIPYHTYBaTH TOBIIMHY i304AUil Npu AKii KanitanbHil

BMTPATH Ha Hel OyayTe MiHIManbHi, a €KOHOMisi MaKCHMalbHa.
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3MICT

} CEKI{ISA 1
EKOJIOTTYHMI TA EHEPTETHYHWI MEHEJKMEHT

bypno O.T.

PASBUTHE METO/IOB DHEPIETUYECKOTO MOHUTOPUHTA ... ........... 4
Kepm B.AL, Cyxanos B.T".
SHEPTOCBEPEXEHME B 3JIAHUSIX HCTOPUYECKOM 3ACTPOMKHY ... ... 6

Boinosa C.0., Boinog O.I1.

BO3JIEHCTBUEM MHPOBO]'(J]'[POI/BBO.HCTBA HA TIPUPOJIHYIO CPELY
HEOBEXOIUMO YITPABJIATE .. n—— ﬂ — ﬂ 7

Kuxapesa H.B.
MPAKTUYHE PILUEHHS 3AJIAUI I'II,E[BPI].I],FH HA E®PEKTUBHOCTI CUCTE

M
KOHIHLIIIOBAHHS [TOBITPS .. 8
Bypao O.T., Mopaunceicuit B.IL, Ceeraiunnii [11,
CTPATEITYHI 3ABJIAHHSI 11O BIPOBADKEHHIO EHEPTETHUYHOI

[MTPOI'PAMM OHAXT .. . N R R R R s 10
Batpenxo O.B.

MOPIBHSAHHSA MUTOMMX BUTPAT EHEPI'TT TIPM BUPOBHMIITBI TAPH ... 12
Kanaman O.B.

MABULIEHHSA EKOHOMIYHOI EGEKTUBHOCTI SIK PE3YVJIBTAT SIKICHOTO
MEHEJDKMEHTY HA TTITIIPUEMCTBAX BUHOTPAJIAPCBKOI TAJTY3I ... 13
Jasap P. Iyp, Bypao O.T.

EHEPTETUYHI BAJIJAHCH TEXHOJIOTTA KOHLEHTPYBAHHS ... 16

Kaimamenxo P.B. , ixosaesa 0.10.

PO3POBKA EHEPTOE®EKTHUBHOI CUCTEMH OXOJIO/DKEHHS | ONMAJIEHHS
LEHTPY OBPOBKH TAHWX 3 YPAXYBAHHSIM 3MEHILIEHHS BITJIMBY HA
OTOYYIOYE CEPEJIOBHLIE B m. OJIECA .. T 17

CEKIIIs 2

AJIbTEPHATHUBHA EHEPTETHKA
Cepxapar H., Cepxapar A.
HOBBIE HEMELKHE TEXHOJIOI'MH «SOLVIS» B CHCTEMAX I'OPSTUETO

BOJOCHABXEHHS U OTOIJIEHHS . SRS 20
IMeperaxa C.H.
KOM®OPT U SHEPTOO®®EKTHBHOCTD ... 22

Xopemwxnii H.B., IMeperaxa C.M., Terkon I'.T".

JOCIIJIKEHHS BTACTUBOCTEN BIIXOMIB KPYIT'SIHOT'O BUPOBHHLITR
SAK CUPOBHHH JUTA BIOTIAJIMBA . A u....A 23



