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O BO3MOKHOCTHU 9KOHOMUHU TOIIVIMBA
HA TEIIVIOBBIX JIEKTPOCTAHIUAX
3A CUHET OIITUMM3ALIUU CXEM UCITOJIb30BAHUSA
SHEPTETHUYECKOI'O OBOPYJOBAHUSA

Hux. CBEYKO M. B., kaua. texu. nayk IMTOJIMH B. E.

Tonoyxuii 2ocyoapcmeennblii ynugepcumem

B cnoxwuBmielics 3a mocienHee MecATHIIETHE SKOHOMUYECKOW CHTYalUH
B Pecniybnmke bemapyce n crpanax CHI' mpobiema pannoHanbHOTO MCIIONIB30-
BaHMs TOIUIMBHO-3HEpreTudeckux pecypcoB (TOP) mpuobperaer Bce Gonbliee
3HAUYEHHUE B ACATEILHOCTH JIF0OOT0 MPOMBIIUIEHHOTO NpeanpuiTus. B Hanboms-
el CTENEeHM 3TO YTBEPKACHHE OTHOCUTCS K TEIUIOBBIM DIIEKTPOCTaHIMAM
(T20) [1].

U3 Teopun TepMOIMHAMUYECKHX CHCTEM CIEIYET, YTO Hanboee BBITOAHBIM,
C TOYKH 3pEHUS HMCIIO0JIb30BaHUS TOIUIMBA JJIS Iiefiell MPOU3BOJICTBA dJIEKTpUUe-
CKOM M TEIIOBOW SHEPTMM B PEAIBHBIX NMPOMBIIIJIEHHBIX YCIOBHSX, SBISETCA
Temo(GUKaIMOHHBI UK TpeoOpa3oBaHus pabodero Teda (mapa WM Trasa).
B 3TOM nukie npakTHuecKH BCsl OTBOAMMAs (yTHIM3HpYeMasi) sHeprus padoue-
IO TeJIa MOKET HalTH MOJIE3HOE NMPUMEHEHUE: UCIIONIb3YeTcs Ui 00orpesa 31a-
HUH, COOPY)KEHUH, NOJOIPEBa ChIPOM BOABI U HMHBIX TEXHOJOTMYECKUX HYKI.
B anpTepHaTHBHOM — KOHAECHCAITMOHHOM ITMKJIE — OTBOJ] TETUIOTHI KOH/ICHCAIIH
0TpabOTaHHOTO Mapa OCYIIECTBISAETCS B OKPYIKAIOIIYIO CPELy.

PeanpHO HCMONB30BaTh BCIO OCTATOYHYIO TEIUIOTY B TEMIOQUKAIIMOHHOM
LUKJIE MPAKTUYECKH HEBO3MOXKHO M3-3a CXEMHBIX U PEKHMHBIX OTpaHUUYCHHM.
Bonee Toro, HeypaBHOBEIIEHHOCTh LIEHOBOW MOJMTUKH, ONpPEACIIAIOMEN Mpak-
TUYECKH €JUHYIO LIEHy Ha TEIUIOBYIO €IMHUIy BHE 3aBHCHMOCTH OT €€ IIPOHC-
XO0XIICHHS, 4aCTO IMPUBOIUT K OTKa3y MOTpPeOUTEICH OT TEIUIOTHl yTHIM3ALUH,
KaK 3TO HH MapaJoKCaIbHO, TEIUIOTa COOCTBEHHOTO MPOW3BOJICTBA MOXKET OKa-
3aTbCs CYHIECTBEHHO [EIIEBJIE, YTO eIle O0oJiee OTpaHMYMBAET BO3MOXKHOCTH
HCTIONb30BaHMS TEXHOIOTHYECKUX CXEM TEIUIO(PHUKAIMOHHOTO IIHKJIA.

TOC, BIHYKAEHHAs cOpachlBaTh YTWIN3HPYEMYIO TEIIOTY B OKPY’KalOIIyIO
cpeny, YXyALIaeT CBOU TEXHHKO-PKOHOMHYECKHE MapaMeTphl (Pacxon TOILIMBA
Ha BBIPA0OTKY 3J1€KTpodHeprun) [2].

[Ipn HegOCTAaTOYHBIX TETTOPHUKAIMOHHBIX Harpy3kax TOC BBIHYKAEHHI pa-
00TaTh B MPOMEXKYTOUHBIX (KOMOMHMPOBAHHBIX) PEKUMAaxX KOHACHCAIMU YaCTH
0TpaboTaHHOTO Mapa B KOHAEHcaTopax TypouH. OTCYyTCTBHE NOCTATOYHBIX TETI-
JIOBBIX HAarpy30K IIPUBOAUT K MEPEKOry TOIUIMBA M, KAaK CJIEICTBHE, K HEOOXO-
JUMOCTH TIIATEIbHOTO aHalIM3a CXEM BKJIIOYEHHS M PEKUMOB HCIOJIb30BaHUS
obopynoBanust TOC s obecriedeHnss MaKCHMalbHO JOCTH)KMMON B CO3/aB-
MIMXCS YCIOBUSAX 3KOHOMHUH TOIUTMBA. [l TOrO YTOOBI HE JOMYCTUTH YXYZIIe-
HUS TEXHUKO-3KOHOMHYECKUX XapaKTEPUCTHK, IIPOU3BOIUTCS JAaKe MOCE30HHOE
nepenpoeKTUpoBanre TemIoBbXx cxeM TOC 3a cyer momepeyHbIX (MexOI0Y-
HBIX) CBSI3€l C KOHCEpBalWeH YacTH BPEMEHHO HEHCIOJIb3yeMOro o0opyIno-
BaHUsl.
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Tak, cHMXeHHe TeTOBBIX Harpy30k TOC OOBIYHO NMPHUBOAMT K yMEHBIIIE-
HUIO KOJMYecTBa paboTalonx TypOooarperatoB B JeTHuil nepuon — P50-130/7 u
I1T60-130/13, B 3umHuun# (oTomuTenbHbIH) meprox — P50-130/13, TIT60-130/13,
I1T50-130/13 1 B 3aBUCUMOCTH OT YBEIHUYCHHUS TEMJIOBBIX HAMPY30K B OTOOPHOM
nape 1,6; 0,7 MIla u yTwin3anuu TEIUIOTHI ¢ CETEBOW BOJON MOXKET JOIMOJHU-
TENBHO BKIFOUaThCs oHa U3 Typous [1T60-130/13 mnum T1T50-130/13.

OueBuaHAs CIIOKHOCTH CXeMbI BKIIoYeHUs1 o0opynoBanus TOC s obGecrie-
YEeHUS! Pa3UYHbIX CHUCTEM MOTpPEOJIeHUs DICKTPHUUECKONW M TEMJIOBOW DHEPTUH
oTpesiessieT HeoOX0AMMOCTh ONTHMH3AIMK COCTaBa pabOTaloIero o0opyIoBa-
HUS IPU OTHOBPEMEHHOM ONTUMH3ALKN PEXKUMOB €r0 padOTHI.

CrtpyKkTypHas cxema sHepreTudeckoro odopynoBanus TumnoBoit TOC c mo-
MEPEYHBIMHU CBSI3SIMH TIpEICTaBiIeHa Ha puc. 1.
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Puc. 1. Crpykrypras cxema TOC ¢ monepeyHbIMH CBSI3SIMH

Pemenne sToif 3amaum MO3BOJNSET O0ECHEUNTH CYMIECTBEHHYIO SKOHOMUIO
TOTUIMBA 0€3 JIOTIOTHUTENBHBIX MaTepHAIIbHBIX 3aTparT.

Jia TOC ¢ pa3HOPOJHBIM COCTaBOM 000PYZOBaHMUS, OOIBIINM KOJITMYECTBOM
U TIPOTSHKEHHOCTHIO IOTIEPEYHBIX CBsI3€H MeXIy HUMH 3aJada ONTHMH3AIHH
peKUMOB pabOTHI elie OoJiee YCIOKHSETCS B CBS3H C HaJIMYUEM Pa3IMIHBIX
TEXHOJIOTHYECKUX OTPaHMUYCHHI MO COCTaBY M MPEIEIbHON BEMYUHE 3arpy3KH.
Pacuer pexxumoB 3arpy3ku 00OpyIOBaHUS NPU 3apaHee ONPENETICHHOM ero CO-
CTaBe, UCXO/s U3 yCIOBUH HEOOXOJMMOCTHU MOJHOTO YAOBIECTBOPEHHUS BCEX IMO-
TpeOuTenel 3JIEKTPOIHEPTHH, TEIJIOTH M Mapa pa3InYHbIX TapaMeTpoB, A0CTa-
TOYHO cioxeH. Ha mpakTuke He ymaeTcs JOOMTHCA yCTOMYMBBIX PE3yIbTAaTOB
MUHUMH3AIMA KPUTEPHUST TOTUIMBOUCIIONB30BaHUS, OCOOCHHO B MEPHOJ] MaJbIX
Tero(UKaIMOHHBIX HATPYy30K. [103TOMY yIenbHbIE pacxo sl TOIUIMBA Ha BBIpa-
OOTKYy AJIEKTPOIHEPTHH MOTYT W3MEHSTHCS B MIMPOKHX mpepenax — +25-50 %
(puc. 2).

ABTOMaTH3aNMs MpoIecca BHIOOpa CXEMBI BKIIFOUCHHSI 000PYI0BaHUS U pe-
KUMOB €ro paboThl, 0COOEHHO B CE30HBI MUHHMAIFHOW TEIUIOBOW HArpy3KH,
MO3BOJIUT JTOOUTHCSI CHUXKCHUS MaKCHUMAJbHBIX OTKJIOHCHHI, BBI3BAHHBIX HE-
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YAa4HBIM BBIOOPOM CXEMBI WJIM PEXKHMMA, K CPEAHEMY YPOBHIO YJICIBHOTO pac-
xo1a tormBa — 180 r Ha 1 kBT u MeHee, T. e. Ha 15-20 %.
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Puc. 2. 3nadenus yaenpHBIX pacxo/0B TOIUIUBA HA BEIPAOOTKY JIEKTPOIHEPTHU

B nacrosiee Bpemst pazpabaTbIBaeTcsi HEOOXOIUMOE MPOrpaMMHOe obectie-
YeHHe 71 ONepaTUBHOIO PElIeHHs 3ajjad pacdyeTa ONTHMAaJIbHOrO cocTaBa 000-
pynoBanus TOC, UCX0As U3 TEKYLIMX TEIUIOBBIX M 3JEKTPHUECKUX HArPy30K —
aBTOMaTu3upoBaHHoe padoyee Mecto (APM) nmkenepa TOC «ABromMaTu3upo-
BaHHAsI PSKMMHAS KapTay. AJNTOPUTM pacuera CTpouTcs Ha Oa3e rpadoaHaiu-
Tryeckor mozenu TOC, UCTOUYHMKAMHU U NMPUEMHUKAMHU B KOTOPOU SIBIISIOTCS
COOCTBEHHO EIUHHUIBI 000PYAOBaHHA (KOTJIBI U TYpOHMHBI), CBA3SIMU — TpyOo-
MIPOBO/IBI JIJISl IEPEKAaYKH Tra3a, mapa, BOJbI WIM MPOBOJHHUKH TOKA JUIA MEepeladn
3JIEKTPOIHEPTHH.

Ha puc. 3 nokazana cxema 4actu rpada TOC ans MomenupoBaHUs MOTOKA
CBE)KETO Tapa.

Hcrounuku napa

=
140416 Nz 1|

EPOY PPOY BPOY
14048 M2 1 e 140/8 Ne 1 14078 Ne 2

IIpuemnuku napa

Puc. 3. T'padoananuruyeckas mogens TOC [uis MOTOKaA CBEXETO mapa
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O6opynoBanue (0OBEKT CXeMBbI) 00a1ae€T CBOUM IT0JIEM aHAJTUTUYECKUX Xa-
pakTepucTHK (cenapabenbHBIM MPOCTPAHCTBOM) M, KakK CIEICTBUE, HAOOpOM
BXOJIHBIX M BBIXOJHBIX TapaMeTpoB. AHATUTHYECKUE XapaKTEPUCTUKU 000pY-
JOBaHMS PEaju30BaHbl METOJAMM amllPOKCUMAalUUU IrpadUKOB 3KCIPECC-UCTIbI-
TaHUH. AHaJUTUYECKUE XapaKTEPUCTHKH TPYyOONPOBOIHBIX CBSA3EH OMpenels-
IOTCSl YPaBHEHUSIMH TIOJTHOW JHEPTUH TIOTOKA, a aKTHBHOCTH CBs3ed — 0a3oif
JaHHBIX COCTOSIHUS 3allOpPHON apMaTyphl.

Hnst obecnieueHnss HEOOXOJUMOM TOYHOCTH MPOTHO3ZHBIX PacyeTOB, KOTOpast
JOJDKHA OBITh HE HIDKE JWana3zoHa mpenojaraeMoro 3¢ ¢exkra onTUMHU3aINH,
annpokcuManus rpaduuecKiux XapakTepUCTUK OOBEKTOB OCYLIECTBIISIETCS C UC-
MOJIb30BaHUEM KyOWdecKkuX cruiaifHoB. KoHIeBble Harpy3ku CIIaiiHOB ompene-
JITIOTCS. METOJIOM «B3BEIIMBAaHUM) KOHTPOJIbHON Touku [4]. JlocTuraemas Tou-
HOCTh alpoKCUMaIuy rpadguyeckux gaHHex — +0,15 %.

Ontumu3anus OCyHIECTBISICTCS B JIBa dTama: Ha MEPBOM dTare B MHTEpakK-
TUBHOM pexHMe (popMupyercs: cxema BKIIOUEHHUs 000pynoBaHus (M COOTBETCT-
ByIOIIMii eif anroputm pacuera TIII), Ha BTopoM — B paMKax BBIOpaHHOH CXEMBI
Bapualuell peXKUMHBIX (aKTOPOB C MPUMEHEHHWEM TIPaJHEHTHBIX METOJIOB OIl-
TUMH3ALUHU ONIPEeseTCs MOJI0KEeHNEe MUHUMYMa KPUTEPHSI TOILTUBOUCIIONb30-
BaHUsI.

AKTyaJbHOCTh pa3padOTKH aBTOMATH3MPOBAHHON PEXMMHOW KapThl MOBBI-
LIAeTCsl, €CNM NPHUMEHSTh €€ A1 HPEeIBAPUTEIBHOM TEeXHHKO-3KOHOMHYECKOH
oleHKH BHeApeHus Ha TOC ZOMOIHUTEIBHBIX SHEProcOeperalomx MEpOIPHATHHA:

1. Ilomorpes cereBoit Boasl oT Temrieparypsl 30 go 100 °C mns teroceTeit
ropoja B Ooiyiepax, 00OrpeBaeMbIX OTOOPHBIM HU3KOMOTCHI[UAILHBIM I1a-
pom Typ6oarperara I1T50-130/7 ¢ nasnenuem 0,04-0,045 MIla (Bmecto mapa
0,12-0,15 Mlla, HampaBisieMOro Ha JOMNOJHUTEIBHYIO BBIPAOOTKY BIIEKTPO-
SHEPTHH).

2. Ucnonp3oBanue noxorperoi 10 30 °C B KOHIECHCATOpax TypOHWH CBHIPOH
BOJIbl B CHCTEMAX XMMHYECKOI BOJOIOATOTOBKH.

3. [IpumeHeHne TypOOTIPUBOJOB Ha OTOOPHOM Mape Ui HACOCOB MUTATEIb-
HOU U CETEBOU BOJBI.

4. YcraHoBKa TypOOJeTaHAEPOB HA Ia30PaCIINPUTENBHBIX OJCTAHIIHAX.

5. [IpumeHeHHne TepMOKOMITpeccopa Ajisl (JOPMHUPOBaHUS OTIIyCKa BBICOKO-
MOTEHIMANBHOTO Tapa U3 HU3KOMOTEHIIHAILHOTO ¢ MUHHMAIBHBIM HCIIOJIb30Ba-
HHUEM BIIPbICKa KOHJICHCATA.

CymiecTByeT AOCTaTOYHO OOJBILION MepedeHb IPYTuX PEeKOMEHIAIUNH U Me-
poripusitiid [2, 3], BHeIpEHHE KOTOPHIX TEOPETUYECKU ITO3BOJISIET YMEHBIIUTh
pacxo]] TOIJIMBa Ha BBIPAOOTKY M OTIYycK 3nekTposHeprun ot TOC. B kaxnom
KOHKPETHOM cilydae BbIOOpa MEpONPUSTHS Ui BHEAPEHHs JAOJDKEH OBITh BbI-
TOJTHEH aHaJIH3 MPEeUIaraéMoro MEPOIIPHATHS B paMKax aHAIUTHYECKONW MOJCITIH
peanbHOi TOC, mMo3BOJSIOMIEH YUeCTh MAKCHUMAIbHOE YUCIO BO3MOXHBIX JO-
MOJTHUTENLHBIX (PAKTOPOB M COOTHOCHTH MONYy4aeMbIii 3()(EKT CO CTOMMOCTBIO
BHEJIPEHUS 3TOTO MEPOTIPHSTHSL.

BBIBO ]

Pa3paboTka u BHeApEHHE aBTOMATH3MPOBAHHON PEXUMHOM KapThl 3arpy3KH
obopynoBanust TOC, ocHOBaHHOH Ha ee TpadOaHATUTUIECKON MOJEIH, C yde-
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TOM peabHBIX YHEPTeTUYECKUX XapaKTEPUCTHK ATOTO 000PYIOBAHUS MO3BOIHUT
BBIMOJTHATHh ONTUMH3ALUIO ONMEPATHBHBIX CXEM MCIIOJNB30BaHUS YHEPreTHYECKO-
ro obopynosanus TOC B 3aBUCHMOCTH OT CE30HHO MU3MEHSIOLIMXCS TETUIOBBIX
Harpy3okK, a TaKXke JieJaTh NpeIBapUTEIbHYIO OLCHKY BHEIpPSEMbIX dHeprocoe-
peraromux MepOIpPHATHHA, YTO TO3BOJIUT CYIIECTBEHHO COKPATHTH YJCIbHBIC
pacxoipl TOIUIMBA Ha BHIPA0OTKY 3JIEKTPOIHEPTUH M CHU3UTH €€ Ce0eCTOMMOCTD
opueHTHpoBOYHO Ha 15-20 %.
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VJIK 621.1

TEXHUKO-35KOHOMUWYECKHUE IPEUMY I ECTBA
TYPBOIIPUBOJHOI'O BAPUAHTA C TYPBUHAMUA
PECITYBJIMKU BEJIAPYCH IIEPE/l TYPBOI'EHEPATOPHBIM
B MAJIOM SHEPTETHUKE

Hux. IAHTEJIEA H. B.

benopycckuii hayuonanvHlli mexHuyeckuil ynusepcumen

OmHuM Y3 TPUOPUTETHBIX HAIMpPaBICHUM pa3BUTHUA MaJlOH SHEPIeTUKH B
OnvokaiiieM OyAyIleM CTaHET, M0 HAIlleMy MHEHHIO, IPUMEHEHHE MapoTypOrH-
HbeIx TipuBoAoB (TII) Ha OCHOBHBIX MeXxaHHM3MaX COOCTBEHHBIX HYKIl IMIPOMBIII-
JIEHHO-OTOMUTENBHBIX U OTOMUTEIBHBIX KOTEIBHBIX C MApOBBIMHU KOTJOArpera-
Tamu. B HacTosIee BpeMst TaKue KOTEIBHBIC SIBISIFOTCS DJICKTPOIIOTPEOUTEIISIMI
BTOPOU KaTEropuw, T. €. 3alUTaHbl OT ABYX HE3aBUCUMBIX 3JIEKTPOUCTOUHUKOB
(moacraniuii). ONBIT MOKA3bIBAET, YTO B OOJBIIMHCTBE CIIy4aeB 3TOTO HEIOCTA-
TOYHO JJISI COXPAHEHHUS JKUBYYECTH TaKUX TEIJIOMCTOUYHUKOB. [Ipumenenue TII
Ha MUTATEIbHOM HacocCe, TyTheBOM BEHTUJISITOPE U JBIMOCOCE MO3BOJIUT COXpa-
HUTH B paboTe KOTIOAarperar Ja)e MpHU OTKIIOUYEHUH IICKTPOMUTAHUS KOTEIhb-
HoO#. Ilenmecoobpaszno takwme TII mOmMONHATH HEOOMBIIMMH CHHXPOHHBIMU T'eHE-
paTopaMu, 4TO OOECHEUUT AIEKTPONUTAHHUE IETIeH YNpaBICHUS W 3allUT. DTH
TEHEPATOPHI KeJNaTeTbHO MCIOIh30BaTh U B INTATHBIX PEKHUMAX, YTO YIPOCTHT
COXpaHEHHe B paboTe KOTENBHOM MPH OTKIIFOUEHUH BHEITHETO AIIEKTPOITUTAHMS.
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