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[Ipobnema HepaBHOMEPHBIX TPa(UKOB SMEKTPUUCCKON HArpy3kud oOIIeH3-
BECTHA W XapaKTepHa I OONBIIMHCTBA SHEProcHcTeM. M3BeCTHH OCHOBHEBIC
MyTH €€ PELICHUS, CPSAN KOTOPHIX SBILIFOTCSA CO3NAHUC ONMTHMAIBHOH CTPYKTY-
PBl SHEPTOTCHEPHPYIOLIMX MOITHOCTCH M PEaIU3aLisl OIPAHHYHBAIOIINX H CTH-
MYJIMPYIOLIMX MEP MO MPHUBICUCHUIO MOTPEOUTENCH 3ICKTPOSHEPTHH K BHIPAB-
HuBaHuio rpadukos [1]. B 3ToM KOHTEKCTE B CTaThe PACCMATPUBACTCS KUCIIO/b-

30BAHHE MOTEHIHAIA pacnpeaeaICHHBIX KOTCHEPAITMOHHBIX
3HepI‘OTCXHOHOI‘I/I‘I€CKI/IX HUCTOYHHKOB, Bpra6aTbIBaIOH.[I/IX 3J'ICKTpO3HCpI‘I/IIO Ha
Oaze TEIUIOTEXHOIO0-

THYECKOH HArpy3Kd npon3eoacTsa achaaproberonnon cmecn. Kto u kak Moxker
U JOTKCH B3aMMOJCHCTBOBATh, KaKOH 3((EKT crenyer okuaats? ITH BOIPOCH!
B CTAThC PACCMATPHUBAIOTCS B MOPSAAKE OOCYXKICHHS HAa MPHUMEPE MPOH3BOJ-
CTBCHHBIX MPCANPHUATHH JCAPTAMEHTA MO aBTOMOOHIBHBIM Joporam «benas-
Tomop» MuHHCTEPCTBA TpaHCIIOPTAa W KOMMYHHUKaMA u beropycckoit sHepro-
CHCTEMBL.

INmoGaneHas npobneMa BBIPABHHUBAHUS TPaHKOB SICKTPHUYCCKON HArpy3KH
SHEPTOCHUCTEMBI AKTYAIIBHA, U B 3TOH CBS3H PacCMATPHBACTCS MHOTHMH CIICLIHA-
muctamu [1-7]. Tlepepacxon TormuBa, CBA3AHHBIA C HCPABHOMCPHOCTBIO T'CHE-
paiuu 3IeKTpOdHEepruy, nuib Ha oxuou Jlykommeckoii 'POC cocrasmsier exe-
roaHo ~69 teic. T y. T. [1]. B Pecnybnuke Benapyce B oronmuTenbHbIN HNEpHOXR
B HOYHBIC Yachl M3-32 MPOBATIOB 3JICKTPONOTPCOICHHS BBIHYKICHHO Tpedyercs
pasrpyxath Jaxe SHepreTudecku Hambonee 3(QeKTHBHEIC 3IEKTPOrCHEPHPY-
FOLIHE MOIIHOCTH TermiodaekTpoueHTpaich (TILl): BerrecHsercs map otOOpoB
TypOUH, a 00ECIICUCHUE TEMIOBBIX HATPY30K OCYILIECTBISICTCS HEOCPEACTBECHHO
ot kotnoB. Pasrpyska TOL| Hizke TemnoBoro rpaduka yKe B HACTOAIICE BPeMs
cocrasmier 250-350 MBrt [6, 7]. Benrnauay rogosoro mepepacxona TOIUIHBA,
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cBsi3aHHOTO ¢ pasrpyskoil TOLl, mMoxkuo oueHuTh 10 ~60 ThHIC. T V. T. Takomy
3aTpaTHOMY M BBIHY)KICHHOMY PCLICHHIO 3aJadd B HACTOSIIEE BpeMs
B ycnoBusx 3HeprocucteMsl Pecnyomuku benapyces noka Het 3HEprosddexTus-
HOTO anbTCPHATHBHOIO BapuaHTa. B MEpCHeKTHBE NPEIBUAMTCS CEpbe3HAd,
KponotnuBas padoTta, MOCKONBKY MpodJIeMa 3aTparuBacT UHTEPECH HE TOIBKO
SHEPreTHKOB. B KOHTEKCTE TakoW CHTYAlMH PAcCMOTPUM OAWH M3 BaPHAHTOB
OTBCTOB.

B sneprocucreme, rae onpeaeAIOIIAME SIBILIIOTCS TCIIOBHIC 3JICKTPOCTAH-
uuu (TOC), ocraeTcs HEM3OCKHBIM PETYIUPOBAHUEC HATPY3KH C MOMOIIBIO BCE
Tex ke maporypduHHex MomHocTed. C BBOAOM B cTpoil B benapycu atomHoM
3JCKTPUICCKOH CTAaHLMH B COOTBETCTBHH C €€ XapaKTCPUCTUKAMH CyMMapHas
MOIIHOCTh TCHEPALMH OCTAIBHBIX HCTOYHHKOB NOMKHA OBITH COKpAINCHA HA
2.4 I'Br. OcHoBHas 4acTh KOHACHCATHOHHBIX TOC B 3TOM Cliydac OKa3bIBACTCS
MPEACTBHO PA3rPyKEHHOMN, UTO 3aTPYAHUT PEarnpoBaHKUE Ha U3MECHCHHS Irpadu-
Ka Harpy3kd. TpeOyroTcs MOIMHOCTH, MO3BOSIOIINE B COOTBETCTBUH ¢ KojcOa-
HUSAMH HAIPY3KH HU3MCHATH T'CHEPALHIO 3JICKTPOIHEPTHH BILIOTH A0 IOTHOTO
U OBICTPOTO MPEKPAIICHUS U BO30OHOBICHUS paboTsl. JlaHHBIM KauecTBOM 00-
JaJAK0T Ta30TYPOHHHBIC HAACTPOMKH Mapora3oBeiX yeTaHoBOK TILI, amantupo-
BaHHBIC K PCLICHHUIO paccMaTpuBacMol 3amaud. B sToil cBsa3u paszBopaunsaro-
muticsa nepesod naporypOuHHbx TIC Ha mapora3oByio TCXHOJIOTHIO CBS3aH HE
TOJBKO € MOBBIMICHUEM 3((EKTHBHOCTH HCIIONB30BAHUS MPHPOJHOTO rasa npu
TCHEPALIUH 3JICKTPOIHEPTHH, HO M OTBEYACT B TOM YHCIIC PEIICHUIO 3aJa4H MPO-
XOKJICHHUS HOYHBIX MPOBAIOB HATPY30K: B YaChl OTCYTCTBHS CIIPOCA OCTAHABIH-
BAIOTCSl Ta30TYPOMHHBIC HAICTPOHKH, KOTJIbI-VIMIM3ATOPH COXPAHSIIOT CBOU
TEMIICPATYPHBIH PEKUM 32 CUET Mapa, MOCTYMAIOIICIO B HUX M0 MapayIcIbHBIM
auHUIM cBsizer TOLL, mapoTypOHHHAS 9acTh, HUMEIOMAS MOIMHOCTh B HECKOIBKO
pa3 MCHBIIVIO CONPSDKCHHOU Ta3oTypOMHHON HAJCTPOUKH, MPOJOKAET PadoTy.
[Tnaroii 3a moxobHOe pemeHue gBIsIeTCs HEIPPECKTUBHOE HCIONb30BAHUC BBI-

COKO3KOHOMHYHBIX ~TAapOra3oBhIX
25000 — . MOIIHOCTEH: MEPEKOr TOILIMBA 32

20000 CUCT YBCIHYCHUS YACIBHOIO pac-
15000 xoxa Tommuea ¢ ~160 r maporaso-
Boii ycraHoBku TOL| mo ~200r

L0000 1 T
§ — naporypounnoit  TOLl. T'oxosoit

Hepepacxo TOIUIMBA IIPH YKa3aH-
HOM pPETYIHUPOBAHUN MOXKHO OLe-
HATH Ha ypoBHE 30 THIC. T V. T.
Kpome toro, mpepreiBanue paboTsl

Puc. 1. VI3MeHeHNE SKBUBAIEHTHOI'O YHCIIA YacoB razotypbunHoii ycranopku (I'TY)
HapaOOTKHU Ta30TypOMHHBIX YCTAHOBOK: | — DKBUBa- PUBOAUT K YBEIHUCHHUIO ¢ IKBH-

JIEHTHBIC YacChbl Hapa60TKI/I B IIMKOBOM PEXKUME,
BAJICHTHOTO YHCJIA YaCOB JKCILIya-
2 — 10 e B 6a30BOM peXKUME
Tarmu B ~1,5 paza, wm 10 ~70 1 Ha
KKIOoM mycke (puc. 1).

B psine paGot moapoOHO aHATH3UPYIOTCS CYTOUHBIC TpadHKy T CPHOAA
OTOMHUTCIBHBIX HATPY30K, PACCMATPUBAKOTCS OCHOBHBIC MYTH PEIICHUS U IPO-
OsieMbl O0CCITCUCHUS HATPY30K, MUBHCH/BI, KOTOPBIC MOIYYAIOT YHEPTOCUCTE-
Ma U CYOBCKTHI XO3IHCTBOBAHUS MTPH PEIICHUH 33a4H BhIPABHUBAHUS JJICKTPH-
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KomuecTBo myckoB

93]

ueckux Harpy3ok [1-5]. CoBpeMeHHBIC PEHICHUS TOTOOHBIX BOMPOCOB JOKHBI

43



HOCUTh KOMIUTCKCHBIH XapakTtep, 4eM OOBICHSIIOTCA NPEATIOKCHHE U PACcCMOT-
PECHUEC BO3MOYKHOCTH TIPHUBJICUCHHUS TTOTPCOUTENCH DICKTPOSHEPTHH K BHIPABHHU-
BAHUID CYTOYHOTO MOTPEOSCHUS 3@ CUCT PHIYArOB aIMHHHCTPATHBHOTO U JKO-
HOMHYCCKOTO BO3acucTBus [4, 5]. TpeOyercss CHCTEMHOS PACCMOTPEHHUE BCEX
BO3MOKHBIX BAPHUAHTOB MOAXOAA K PCUICHHUIO 3aTPOHYTOH mpobmemer. Hinke
paccMaTpUBACTCS BAPHAHT, SHCPreTUIcCKkr P(MECKTUBHBIN [T XO3MHCTBCHHOTO
koMmIickca PecnyOmuku bemapych, SKOHOMHYECKM BBITOTHBIH TSI MHOTHX
CTPYKTYP XO3AHCTBOBAHWS, B JAHHOM CIyd4ac — U1 TAKHUX 3HAUMMBEIX, Kak
MuH3HEpro u AemapTaMEHT MO aBTOMOOUIBHBIM Joporam «berastoaop».

Bo03MOKHOCTD HCTIOIB30BAHUS CICLUDUKNA PEKUMOB PabOThl H OCOOCHHOCTH
TexXHONMOrUK achanbTOOCTOHHBIX 3aBOA0B (AB3) Ams MOKPBITHS MaKCHMyMOB
HATPY3KM B HCOTOTHTCIBHBIM MEPUOJ C TIOMOINBIO KOTCHCPAIMOHHBIX Ta30-
MOPITHEBBIX MOAYICH, HCIOIb3YIOINX TCINIOTEXHOIOTHICCKYIO HATPY3KY HPO-
n3BoACTBa achanrbToOCTOHHON cMecH, u3BecTHHI [8, 9]. 3aech mpuBomATCS Pe-
3VIBTAThl aHANHM3a JAHHOTO NPCIIMKCHHSA Ha TPHUMEPE COOTBETCTBYIOLIUX
npeanpusThii aemaptamenta «benasrogopy.

Tennorexuosorust ropsiueii achanbrodberonnoii cmecu. Ctpykrypa pac-
XOZHOM 4acTH sHeprodanaHca, xapaktepaas s conpmmHcTBa AB3 Pecny6mu-
ku benapycs, mpuseneHa Ha puc. 2.

CymmibHO-Ha-
TpeBaTeIbHBIN
GapabaH u 1p. —

IneKTpo- Tonnuso — 71 %

SHeprus —
10 %

90 %

Tennosasd sHep-
rust BOT, map —
19 %

Puc. 2. CtpykTypa pacxoHol JacT dHeprodananca acharbToGeTOHHBIX 3aBOJIOB

V aenpHBIH PACXOA SHSPTOPECYPCOB HA TEILIOBYIO 00paboTky 1 T achansTo-
OGeroHHOU cMecH onpeaensaercs B 13 kr y. T. OCHOBHOE KOIUYECTBO JHCPTHH
(71 %) mpu noaydenun achambTOOCTOHHOH CMECH PACXOAYETCS HEMOCPEI-
CTBCHHO C JBIMOBBIMH Ta3aMH NPH reHepanuu cymunbHoro areHTta (CA) ¢ tem-
nepatypoi 10 500 °C B cymmabHO-HarpeBateabHOM OapabaHe MyTeM MpsIMOTro
cxuranus tommea. Okono 19 % sHeprum pacxoayercs B OUTYMHOM MEPEICIC
B TCIIOBOH (opMe, MOCTYHAMEH OT COOCTBEHHBIX KOTEIBHBIX C MOTOKAMU
mapa WIA € BBICOKOTEMIICPATYPHBIX opraHudeckux Ttemtonocurencd (BOT).
Tpebyemas temmeparypa TEIIOBOH 00paGOTKH KOMIIOHEHTOB ac(ambToOeToH-
Hol cmecu He npesrimaet 200 °C. B sHeprooGecneueHUN NoA00HOH HUBKOTEM-
MEPATYPHOU TEIUTOTCXHOIOTHH € MO3ULMH SHEpreTudcckod 3¢ deKkTuBHOCTH
JODKCH HCIONB30BaThCA JIHEPrOpPeCypc COOTBETCTBYIOMICIO MOTCHLUANA.
HauGosee npocTo o0ecneunTs JAHHOS YCIOBHUE C MOMOIIBI) TBUTATEICH BHYT-
pennero cropanus ([BC), HanpuMep KOreHEpPaLMOHHBIX KOMILICKCOB, KOTJAA
TpeOyeMbIC SHEPrOPECYPCH TCHEPUPYIOTCA B XOAC Mpeodpa3oBaHUs TEINIOBOU
SHEPTHH B SICKTPOIHEPTHIO, & BBIXJIOMHBIC Ta3bl Hcmomb3yercs B pomu CA.
Temnosast sueprus cucrem oxiaaxacHus JIBC Moxker ObITh HCIIONB30BAHA, TS
TCIUIOBOM MOArOTOBKH OuTyma. Ampodaims noJo0HOH KOMOHHAIIHH YCTAHOBOK
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B Pecnybnmuke benapych yCnemHO Mpoiia HA MHOTHX TCILIOTEXHOJOTHSIX,
Hanpumep Ha ydactke cymku [IPVYII «bemopycekuii memeHTHbIN 3aBoay. [ng
peanuzaiyy TaKOro SHEPrOTCXHONIOTHYSCKOr0 KOMOHHUPOBaHUs B coctaB AB3
CIICAYET WHTCIPUPOBATH COOTBETCTBYIOIMUEC KOTCHCPALIMOHHBIE KOMILICKCHI Ha
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Oase razonopimHeBsIX arperatos (puc. 3) [10].

Puc. 3. Cxema KoMIDIeKca JUIsI KOMOMHUPOBAHHOW BBIPAOOTKH SHEPrOIIOTOKOB Ha 0a3e TeIrioTeX-
HOJIOTHH TOpsTie# acambToOeTOHHOM cMecH, 06pa3oBaHHas B pe3yIbTare COMPSKEHMS BUTaTeIsT
BHYTPEHHETO CTOPAHSI U CYIIMITHLHO-HarpeBaTenbHoro GapaGaHa

Bo3MmoxkHO coueraHne o0OMX yKasaHHBIX BhIIIE criocoOoB reHepanmuu CA,
MPH 3TOM KOMOWHAIMS PacXoA0B BHIXJIOMHBIX ra3os oT JABC u JpIMOBBIX ra3os
MPSIMOTO CHKHTAHMS TOIUTMBA MOKET OBITh WHAWBUAYAIbHOH B COOTBETCTBHH
¢ TpeOOBaHUAMH KOHKPETHOTO MPEINPUATHSA. JTO 0OCCIICUNBACT HAICIKHOCTD
MPOTCKAHUS OCHOBHOTO TEILUIOTECXHOIOTHYECKOTO MPOLECca, TaK Kak B TOOOH
MOMECHT PEamu3yeTcs BOZMOXKHOCTD MEPEX0Aa 0T KOMOHHUPOBAHHON I'CHEpALIUH
CA k TpamuuMOHHOU TEHEPALMH HPSMBIM CKHTaHueM ToruBa. CIIoKHBIIHECS
komronoBkd AB3 mo3Bonsror 6¢3 0OMBIINX MPOOIEM OCYIIECTBUTh MOAOOHYIO
PECTPYKTYPH3ALHIO UX TEIUIOSHEPTeTHUCCKON cucteMel. [Ipu sToMm, ucxons w3
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CAVHUYHOW NPOU3BOJUTEIBHOCTH cMecuTeneH, npeobmazarommx Ha AB3 ne-

napTaMeHTa (BBIXO roToBOM achanprodeTonHoM cmecu — S0—100 1/4), pabory
KOTOPEIX M OOCCIEYHBAIOT CYIIWUIbHO-HATPEBATENbHBIC OapabaHbl, Haubolee
MOJAXOJAT KOTCHEPALMOHHBIC MOAYJIN B KOHTCHHEPHOM HCIOIHECHUH C €IUHHUY-
HOM 3JICKTPHYCCKOH MOIIHOCTBIO OKOI0 2 MBT. MoHTaX MOA0OHBIX KOMIIICK-
COB MAaKCHMAIIBHO VIPOIICH, TOCKOIBKY B UX COCTABE MMECTCS BCE HECOOXOIH-
MOE€ I aBTOHOMHOH paboThl MMOCIE MPUCOSTUHCHUSA 0OOpPYIOBAaHUS K HHXKE-
HEPHBIM CETSAM: MMPUPOIHOTO ra3a, NCKTPOIHEPTHH, CETCBOM BOJbBI, BEIXJIOMHBIX
razoB. KonuuectBo ykazaHHBIX MOAyicH, HeoOxoaumbix it Tunosoro Ab3
MPHUBCACHHON BBIIIC MPOWU3BOAUTEIBHOCTH, COCTABISCT BEAMYHUHY OT ABYX' JO
ueThipex eauuull [9]. BeiOop TumopasMepa v 4ucna paccMaTpUBaACMBbIX MOIYJICH
JUTsE OJJHOTO CYIIUIBHO-HATPEBATEILHOTO OapabaHa ompeacsieTes u3 coodpa-
JKCHUH HAJEKHOCTH 00CCIICUCHHUS OCHOBHBIX TEXHOIOTHYECKUX MPOLECCOB TEI-
70BOH 00paboOTKM W € y4eTOM HEOOXOOMMOCTH PELICHHUS psiAa COMPSIKCH-
HBIX 3a]a4.

B nacrosmee Bpems uucno AB3 Tonpko Ha NMPEANPHUATHAX ACTAPTAMECHTA
«benmaBTo0p» COCTABIACT BCIHYNHY mopsaka 1,5 - 10? ea. C uX TOMOIIBIO BbI-
myckaercs 10 ~8 MiaH T acanprobeToHHOM cMech B roa. CpaBHUMOE KOIHUE-
ctBo AB3 HaxoauTcs B cCHCTEME KOMMYHATBHOTO XO3SHCTBA PECITy ONMHKH.

Crneunduka AB3 3axmovaeTcs B TOM, YTO IPH BCEH 3HATHUMOCTH U AKTYaIlb-
HOCTH WX MPOAYKLMH HMCET MECTO KpPalHE HEPABHOMEPHBIH PEKUM PaOOTHI
npeanpustuii. Bo-nepseix, AB3 paboraror ¢ KOHIIA ampeis 10 KOHIA OKTIOPS,
T. €. MMECT MECTO CC30HHBIH PEeKHUM B HPOTHBO(DA3C OTONMHUTEIEHOMY CC30HY.
Bo-Bropsix, achanbToOCTOHHAS CMECh BBIMYCKACTCS TOINBKO B CBETIOC BpEMs
CYTOK, T. €. B Yachl HAUOONBIICH CYTOUHON 3arpy3Ky 3HEprocucreMsl. B HouHOE
BpeMst AB3 crost. Takoli rpaduk paboTel # CyMMapHOE KOIHYCCTBO 3aBOAOB
B CTPaHE ONPEACIAIOTCS TPCOOBAHUAMH VKIaIKU achanbTOOCTOHHOTO MOKPBI-
tust. ['ogoBoe umncio wacoB paborel Ab3, Beimyckarommx achaabTOOCTOHHBIC
cMecH, HaxoauTcs Ha ypoBHE 2,0 TrIC. [8, 9].

[Tpu mpouszsoacTee achamrpTodeToHHOI cMecH okono 7 MiH T (90 % rozoso-
ro oosema 2008 r.) mOTPEOICHHE YCIOBHOTO TOILTUBA COCTABHT BEIIMYHHY HA
yposHe =90 ThIC. T. B 9TOM Ciiydae 3amMerneHre NpAMOTO CKUTAHHA TOILIHBA
KOMOHHHUPOBAHHBIM HEPTrO0OCCIICUCHUEM € TOMOIIBIO Ta30MOPIIHEBBIX arpera-
ToB Ha 0a3e TerIoBEIX Harpy3ok AB3 MoxHO onpeaenuts BemmauHOH =85 %.
B oOsemax rogoBOro mpou3BoacTBa achanbTOOCTOHHOW CMECH ITOH BEITUYHHE
TEIIoBOH 3Heprun coorsercTByeT 0,54 muH ['kam, wiam oxono 77 TeIC. T V. T.
YV COBpPEMEHHBIX Ta30MOPINHEBEIX arperaTtoB dACKTprucckuil u Termoso KIT/]
MPaKTHYCCKH PABHEBL, YTO MMO3BOMSCT PACCUUTATH TOJOBYIO BBIPAOOTKY BIEKTPO-
sHepruu Ha AB3 KOreHEpalMOHHBIMU KOMITICKCAMH HA 0a3¢ ra3omopIIHECBBIX
arperatos BemuanaOi 6,3 - 10° TBr-u. T'ogoBoe anexrpornorpebnenne AB3, co-
OTBCTCTBYVIOLIECE BHIMYCKY 7 MJIH T ac(aabTOOCTOHHOH CMECH, HAXOAWTCH Ha
yposre 0,1 - 10°TBru (mpu cpeaHeM MO MPEANPHSTHAM YACIBHOM PACXOAE
3JCKTPOIHEPrun Ha BeiycK 1 T acdanbroberonHoi cmecu 15 kBtu). I'ogosoi
OTIYCK 3JCKTPO3HEPTHH CTOPOHHUM NOTPEOUTETSM B 3TOM CIy4ac COCTABUT
oxom10 0,5 - 10* TBr-u.
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Pexxum paboTel paccMaTpuBacMbIX 3NMEKTPOTCHEPUPYIOIINX KOTCHEPALNOH-
HBIX ycTaHOBOK AB3, BRITCKarommi H3 0cOOCHHOCTEH TexHOMoruu achanprode-
TOHHOU CMECH, XOPOIIO MOAXOIAWT A WX HCIOJb30BAHHS B KAUECTBE YacTH
TCHCPUPVIOIIUX MOIIHOCTEH SHEPrOCUCTEMBI B YACH! MONYMHUKOBBIX U MHKOBBIX
HArpy30K HEOTOIUTEIBHOro meproa. B yackl HOYHBIX MPOBATIOB 3JICKTPOrcHe-
pupytomue MotHocT AB3 mpocranBarT U3-3a OCOOCHHOCTEH OCHOBHOIO TEX-
HOJIOTHYECKOrO TPOoLEcca, a B CBETIOC BPEMs CYTOK PadOTAIOT € VACTBHBIM
pacxoaoM tormsa Hrke 150 r/(xBru). CymmapHas 3nekTpuieckas MOIHOCTb
reHepaluH Ha 0a3e TeMIOTEXHOIOTHICCKOro MOTPEOICHHS B CHCTEME MTPEAIPH-
aruil aenaprameHra «benasroxop» oncausaercsa B 0,3—0,6 ['Br.

OueBHIHO, YTO SKOHOMHYECKHE OTPAaHHYUCHHS, CBA3aHHBIC, HANPHUMEP, CO
CPOKOM BO3BpaTa MHBCCTULUH, HEC MOTYT OBITh BBHITIOJHCHEI B CIIy4ac TaKOTro
HHU3KOTO FOJO0BOTO YHCIA YACOB MCIOIb30BAHHS KOTCHEPALIMOHHBIX MOITHOCTCH,
onpenencHaoro pance =~2,0 Teic. 4. B 3TOH CBA3M OKa3BIBACTCS HE3AMEHUMBIM
HCIONB30BAHUC KOHTCHHEPHBIX KOMIUICKCHBEIX YCTAHOBOK, JOMYCKAIOMNAX HX
JEMOHTAX, MIEPEBO3KY U YCTAHOBKY HA HOBOM MECTE B TCUCHHE TPEX pabodmx
cMeH. EcTecTBEHHO, 4TO MHIXKCHEPHBIC CETH 00ECIICUCHUS HA HOBOM MECTE pa-
0OTHI JOKHBI OBITh MTOATOTOBJICHBI 3aPAHES.

B koHTEKCTE M3NTOKEHHBIX OOCTOATECIBCTB MOKHO MPEITIOKUTh B KAUCCTBE
OOCYKICHHS CICAVIOIYIO CXEMY HCIOIb30BAHUS ‘KOTCHCPALNOHHBIX KOHTCH-
HEPHBIX MOAYICH: B MEKOTOMUTEIBHBIN CE30H YCTAHOBKH SKCILTYATHPYIOTCI HA
AB3, B ocTaBicecs BpeMs OTOIMUTEIBHOTO CC30HA — Ha ONMKAWIIHX KOTCIBHBIX,
HampuMmep Bxoasdmel B cucremy MunsHepro. B oboux ciyuasx KoreHeparuoH-
HBIC KOMILJICKCHI BBIMIOJHSIOT PONb MHKOBBIX MOIIHOCTCH, pabotas Ha AB3
MapajiieNbHO €O TaTHOU crcTeMod reHepauuu CA, a B KOTEIBHOW — mapan-
JCTBHO C CYLICCTBVIOIIUMH TCILUIOTCHCPHPYIOIIMMHU ycTaHOoBKamu. Mcmonb3o-
BaHUC TSI TOKPBITHS MUKOBBIX JEKTPHUCCKUX HArpy3ok MuHH-TILl coBme-
IIEHHBIX C KOTEIBHBIMH, paccMmarpuBaerca B [11]. B pesynprare mpumenenuns
KOTCHEPALIMOHHBIX KOMIUICKCOB Ha OOBEKTAX, B3AUMOAOMONHIOIINX APYT APY-
ra 1o CC30HaM B IUIAHE 3arpy3KH 3JIEKTPOrCHEPUPYIOIIETo 000PYIOBAHUS, HHC-
70 4acoB paboThL B TOAY TAKUX KOTCHEPALMOHHBIX MOXYICH C HOMHHAJIBHOU
MOIITHOCTBIO VBEITUYMBACTCA OO 5—06 THIC., YTO OTBEYACT CYMICCTBYIOLIUM 3KO-
HOMHYECKUM OIPAHHYCHHSAM IO CPOKaM BO3BpaTa WUHBECTHLHH. B psge cnyvacs
BO3MOXKHO 00€ECIICUUTh PaboTy ocHOBHOrO obopyaosanns AB3 B TeueHne Bcero
roja, OPraHu30BaB HA MX 0a3c B 3MMHEE BPEMS BBIINYCK CYXHX CTPOHUTCIBHBIX
cMecei.

OueHka HCNONB30BAHHSI KOT€HEPALIHOHHBIX KOMILIEKCcOB acgaibTole-
TOHHBIX 3aBOJOB B POJIH NMOJYNHKOBBLIX H NMHKOBBIX MOIMHOCTei. AHamm3
HCHONb30BAHMS MOTYIHKOBBIX M MMUKOBBIX MOIIHOCTCH B OTONMUTEIBHBINA NEPHOX
BecbMa 00cToATENbHO TpuBeacH B [1—4]. 3xeck paccMaTpHBAcTCs MEKOTOIH-
TenbHBIN niepuo, koraa padoraror AB3. [l SHEProcuCcTeMbl ¢ TOMUHUPOBAHU-
€M TCIUIOBBIX 3JCKTPOCTAHLIUE XapaKTEpPHBI YETHIPE THIA IPa(UKOB HArpy30K:
pabo4ue U BEIXOAHBIC THU OTOMHUTEIBHOIO H MEKOTOMUTEIBHOIO Ce30HOB |1, 2].
I'padux snexTpruveckoil HArPy3KHU HCPrOCHCTEMBI 32 Pa0OUHe CYTKH HEOTOIH-
TEMBHOTO Meproaa npuseacH Ha puc. 4. Cneayer OTMETUTh AOCTATOYHO MPHEM-
JeMoe COBMAJCHUE IpadUKOB B TCUCHHE PabounX THEH HEJCTH M MX MOBTOPE-
HHUE B TCUCHHE JUIMTENBHOrO nepuona (puc. 5, 6). [lpeacrasurensHocts rpadu-
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KOB NOAPOOHO paccMmarpusacted B [1—4]. [lnanazoH peryiupoBaHHsS HArPY3KH
SHEPrOCUCTEMBI B Pabouue AHH MEKOTOIUTEIBHOTO NCPHOAA COCTABIISET

1,4-1,9 MBr (1a611. 1).

5000
5 4000 1 mlh#m A
43000 |
£ | TToflynMiKoBO€|NoTpednekine
2 2000 -
3 BasoBoe noTpebaeHune
S 1000 - P
0 T T T T T T T T T T T T
I B T B B N B T B B B B T L B B S B N T O I
QQQQQQQQQQQQQQQQQQQQQQQQ
N BT AT ST 9T @ N0 TS DT N A S
Bpems cyToK
Puc. 4. Cyrounsrit rpadyk Harpy3Ku 3HEprocucTeMs 3a 13.07.2009
- 6000
g 13.07.2009 m14.07.2009 ®m15.07.2009 m16.07.2009 m17.07.2009
)
3
£
El
Q
=

S I I T I I I I T TS N S R S A SN Y
F I T TP F PP PSS S S
ST AT R G 6T AT BT 9T 8 8T 0 G AST GBS s A g @

Puc. 5. Cyroumble rpagUKy HArPy3KU PHEPrOCUCTEMBI 32 PAGOHyIO HeeTIO
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Puc. 6. Cyroumnble rpagyky Harpy3KH PHEProCUCTEMBI B TeUeHVe padouei Helenr
MEXOTOIUTENBHOr 0 Hiepuoja: 1 —2004 r.; 2 — 2009 1.

B 6azoBoti, 00/1¢e SKOHOMUYIHON 30HE CYTOYHOTrO rpaduka Harpy3ku B SHEP-
rocucteme ¢ mpeodnaganuem TIC paborator, kak npasuio, TILL. Jlas mokpsi-
TUS TMOJYIMAKOBBIX M MHKOBBIX HATPY30K BBIHYKICHHO HCIOJIB3YIOTCS KOHICH-
carmonneie TOC, umMeroiue OOIBINNE YACTPHBIC PACXOAbI TOILIMBA HA OTIYCK
snexrposueprun (<320 r/(kBrt-u)). Y aenpHbIi pacxoa TOILIMBA MOCACIHUX 3a-
BHCHT OT HArpy3KH OHEProOIOKOB, YTO VBCIMYHUBACT MEPEKOT TOILTHBA.
Hampumep, npu pasrpy3ke A0 TEXHHUCCKOIO MHUHHMYMa VIACIBHBIH Pacxon
yemoHoro tormusa Jlykomibckoit [ POC yeenuunsaercs Ha ~24 r/(kBtu) (=8
%) OTHOCHTEIBHO PACX0]a HA HOMHHAJIBHOW Harpy3ke. B obmem crnydae 3a
MEK-

OTONUTENBHBIA TEPHOA B TeucHHE pabounx AHEH Tompko Ha Jlykommbckoi
I'POC nepepacxonyerca nopsaka 24 teic. T y. T. [1]. [Ipu Tapude Ha mokynky
npupoasoro raza 174 gom. 3a 1 Teic. M°, Koropsiii «Ia3mpom» YCTAHOBHI
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g PecnyOnukn benapyer B 2010 r., ykazaHHBIH mepepacXoi OLCHUBACTCS
B 3,5 MJIH J07. B TOX.

B cBere um3nokeHHOro mpeanaracMoc HCIOIb30BAHUE KOTCHEPALIMOHHBIX
HCTOYHUKOB Ha 0a3c TCIUIOTEXHOIOTHH ac(haabTOOCTOHHOH CMECH MPOU3BOICT-
BCHHBIX MPEATIPUATHH AenapTaMenTa «benaBToaop» MOKET MO3BONUTS!

e CHH3UTh B Yachl MaKCHMYMOB Harpy3ky Ha MOIDHOCTH MHUHBPHEPro Ha
~3 - 10° MBT, nm =20 %;

* 3AMCCTHThL I'CHEPALIUIO HA KOHIACHCAMOHHBIX TAL] ¢ yaensHbBIM pacxoaoM
C VUETOM MOTEph NpHU mepeiade U paboTod B PEKHUME HEMOTHOHM 3arpy3kH,
pasabiM (320 + 24) - 1,05 = 361 r/(xBr-u), reHepanueli Ha pacmpeacTCHHBIX
YCTAHOBKAX C yACAbHBIM pacxomaom a0 150 r/(xkBr-u), T. ¢. MCHbIIUM Ha
210 r/(xkBt-u).

Tabnuya 1

XapakTepucTuku Tpadgika HArPy30K JHEPTOCHCTEMBI B TeUeHHe PaGotNX CyTOK
MEKOTONHTEILHOT0 nepuoaa 2009 r.

Bpewms 13.07 14.07 15.07 16.07 17.07
4533 4240 4368 4432 4178

MaxkcumaibHast MOIITHOCTh, MBT
14:00 10:00 13:00 19:00 12:00
2621 2740 2747 2806 2806

MunmManpHas MomHocTh, MBT
6:00 5:00 5:00 5:00 5:00
CpeHss MOIIHOCTE 3a CyTKU, MBT 3536 3644 3691 3684 3590
Koappument nepaBHOMEpHOCTH 0,58 0,65 0,63 0,63 0,67
Kosppurment zanonenws 0,78 0,86 0,85 0,83 0,86

MaxkcuManbHBI Uarna3oH peryim-

poBaHus Harpy3ku, MBT 1912 1500 1621 1626 1372

ekt oT BHIpABHUBAHHA TPAPUKOB SICKTPUUYCCKOH HArPY3KH BKITIOYA-
€T LIECTh COCTABIAIOIINX, KOTOPHIC AOCTATOYHO MOAPOOHO PacCMATPHBAKOTCS
B [1-4]. HauGonee 3HauMMBIC, CBS3AHHBIC C 3aTparaMH Ha CTPOHTEIBCTBO
TpeOyeMbIX MOIIHOCTCH W IICPEKOr TOIUIHBA, B PACCMATPUBACMOM BapHAHTE
MUKOBBIX MOLIHOCTCH MOYKHO OLICHHUTh CICAVIOIMM o0pasoM. O4YeBHIHO, 4TO
JUTSL CTPAHBI MMEET MECTO MOJOKUTEIbHBIN 3(QEKT, CBI3AHHBIA ¢ YMCHbIIC-
HUEM UMIOpTa ToTnBa Ha ypoBHEe 0,3 MuH T y. T. OJHOBPEMEHHO AJisi 00SHX
BOBJICKAEMBIX B 3TOT IPOIECC CTPYKTYP JOCTUTACTCA:

o Ha AB3 acmapramenra «benaBTogOp», O0O0CCICUUBAOIIMX TEILIOBYIO
Harpysky TOLl, cHmxarorcs (puHAHCOBBIC 3aTPaThl HA YHEProoOECIICUCHNE MPO-
n3BOACTBA ac(anbTOOCTOHHOW CMECH, KOTOPBIM TpeOyemas 3JCKTPOIHCPIHS,
a 910 okono 17 % reHepauuy CONPSKCHHBIX KOTCHEPALMOHHBIX KOMILICKCOB,
OTIYCKACTCA MO CEOCCTOMMOCTH, KaK M BCS TCILIOBAS SHEPTHS 3THX TCXHOIOTH-
YECKHUX YCTAHOBOK KOMOWHUPOBAHHOM BbIpaOOTKU. [ '0q0Bast SKOHOMHS Ha
MPESANPUITHIX AenapramMeHTa «beaaBrogop» CoCTaBuT A0 9 MJIH 0.,

¢ B 3HEPrOCHCTEME TOIYIAIOT SKOHOMHIO TOILIMBA 33 CUET HCIIOIb30BAHHA
MHUKOBBIX MOIMHOCTEH ¢ MEHBIIUM YICIBHBIM PACcXOJOM TOILIHBA 00JCC YeM
B JIBA Pa3a HIDKE, YeM YICIbHBIN PACcX0/ HA BBHITCCHSICMBIX MOIHOCTSIX KOH/CH-
carmonneix TOC. B teuenue nepuoga padorst AB3 ans peanmuzaiinu BHE 3THUX
npeanpuATHii BRIpabaTeiBacTCs 10 5 - 10° TBT-u 3mekTposHepruu (He MeHee
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83 % reHepauuu) ¢ COOTBETCTBYIOIIMM VBCIUUCHUEM MPUOBLIN YHCPTOCHCTE-
Mel. B oronuTenbHBIN MEPHOA BCS TEILUIOBAs SHEPTHS M 3JICKTPOSHEPTHs OCTa-
IOTCS B PACTIOPSLKCHUM SHEPTOCHCTEMBL, MOCKONBKY MPOU3BOAMUTCS Ha 6ase Temn-
JIOBBIX HArPy30K KOTEIBHBIX, NPHHAIICKAIINX dHeprocucteMe. B urore 3a rox
rerepupyercs 10 1,6 - 10° TBT-4 37EKTPOIHEPrUU C YACTHHBIM PACXOIOM
TOIIMBA HIDKE aJbTCPHATHBHBIX KOHIACHCAMOHHBIX MommHocTeH Ha 200
r/(kBt-u) (¢ yuerom mepexxora mpu padore B PeKUME, OTITHYHOM OT HOMHHAIb-
HOTO).

B pesynbraTte B TeueHue roga 3koHomurtcs He Menee 0,3 MuH T y. T., Hiau Oolee
50 muH g0

B cknampiBaromuxcs YCIOBHSAX, HA HAIO B3MVDLA, CICAYET PAcCMOTPETh
LENECOO0PA3HOCTE CTPOUTEIBCTBA U IKCILIYATALMH VKA3aHHBIX KOT'CHCPAILTHOH-
HbeIX koMmIuiekcoB AB3 HemocpencTBeHHO MUH3HEpPro, Tae UMEIOTCS KBATH(U-
LUPOBAHHBIC KaAPBI [T MPOCKTHPOBAHMS, CTPOUTEIBCTBA U SKCIUTYATALMH IO~
JOOHBIX cHcTeM. BIOKEHUA B paccMaTpUBACMBIC KOTCHEPALIMOHHBIC KOMITIIEKCHI
cyMMapHOH 3ektrpuaeckoii MomHocTeio 0,3 I'Bt ¢ yueroM 3aTpat Ha cozmanme
HCOOXOAMMBIX CHUCTEM HHXKCHEPHOTO oOecmeucHus coctassat 1,3 noa./Bt, wim
0,4 mapa pon., uro Ha 0,2 MIpA OT. MEHbBIIE, YEM BIOKCHHS B &IbTCPHATHB-
Hbi¢ MornHOocTH Ha Gaze I'TY. B To ke Bpems TpeOyeMbic UHBECTHUIIUU ISt
CTPOUTENBCTBA TA30TYPOMHHBIX HAJACTPOCK BenHKH. Hampumep, mpu obmei
momuoctd ['TY 300-350 MBT, BBOA KOTOpBIX MIaHUpyeTcs Ha AByX 1ALl mpu
MEPEBOJC MOCIEIHUX HAa MApPOra3oBYIO TEXHOJIOTHIO, OLICHUBAIOTCS BETHIHMHOU
mo 600 maa mon. Ha BBeOcHHE B OKCILTyaTAalWIO VKA3aHHBIX HOBBIX TCHE-
PHPYIOLIMX MOIIHOCTEH YIACIbHBIC 3aTpaThl mpesblmatoT 2,0 xon./BT, T. €. mag
CO3JaHHU TPAAWLIHUOHHBIX TCHEPHPYIOIINX MOINHOCTCH Ha VpPOBHE VKa3aH-
Heix panee 0,3 I'Bt tpebyerca ne menee 0,6 mupa non. CymecTBEHHBIM
(dakTopoM SBISETCA U TO, ITO CPoK cay:kObL ['TY B muKOBOM pexuMe OKasbl-
BACTCS CYLICCTBCHHO MCHBIIMM. 3aBHCHMOCTb 3KBHBAJICHTHOI'O YHCIA YacOB
Hapabotku ['TY saBagercs MHOroakTopHOH M onpenenseTcs CyObEeKTHBHBIMU
U 00BCKTHUBHBIMU 00CTOsITeaARCTBAMHE |12, 13]. 3HaucHHs SKBUBAJICHTHOTO YHCIIA
yacos Hapabotku ['TY, cBOGOAHEIC OT KCTPEMATBHBIX OOCTOATEIBCTB, VBCIHU-
YHBAIOIIUX HUX 3HAYCHHE, MPUBCIACHBI HA pUC. 1. OUeBHIHO, YTO MpH OOLIEM
gucne vacoB dkcmiyarammu [TY 100-120 teic. cpok cayxObl B 0azo-
BOM PCXKHME COCTABIICT OKOIO CEMH-BOCBMHU JI€T, B IHKOBOM PCXKHME —
MATh-LIECTh JICT.

B paccvarpusaemeix ycmoBusx v I'TY cpok cayxObl OKa3plBacTCsS 3HAYM-
TENbHO MEHBINE, YEM YV Ta30MopImHEBBIX arperaroB. HMcmomsizoanme I'TY
B IHKOBOM PEXHME, KOTJA CKECYTOUHO HMCIOT MECTO OCTAHOBKA M IIVCK,
03HAYACT B TEUEHHUE roja yBEMHUeHHe MoTopecypca 10 20 Teic. 4 mpu 6 ThIC. U
dakruueckor padorsl. [Ipober mo kamuraspHOro pemonta OobinuHcTBA [ TY
coctaBysier 25—48 ThIC. U, T. €. B TakoM pexkuMe padotel uepes 1,5-2.5 roga
noTpedyeTcs KaNWTANbHBIA PEMOHT JBUTATENS, YTO TMOATBEPIKAACT OIIBIT
Mocanepro [14]. OOuuit cpok 3KCILTyaTallMd COCTABHT MATh-BOCEMb JieT. B 1o
K€ BpEMS AJ1s Ta30MOPLIHEBBIX arperatoB He TUMHTHPYIOTCS TYCKU U OCTAHOBBI
U C HUMH HE CBS3BIBAIOT moTepu Motopecypca. Ilpu ronosoit Hapabotke B
IMUKOBOM PEKUME 6 THIC. U M JOIYCTUMOM 4Mcae dKcruryartamuu 240 Twic. d,
CpoK cayxObl TasomopinHeBOro arperara goxoaut a0 40 jger. B wurore
TpeOyembie nHBeCTHIMH Ha oOHoBicHHE I'TY mo dakry BO3pacTaroT 3a CPok
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cy>kOBbl Ta30MOPIIHEBHIX ArperaToB, KAK MHHUMYM, B YeThIpe pasza. B pacuere
Ha FOJ{ SKOHOMHS OeHHuBacTCs BemuanHoi (0,6 - 4 — 0,4) - 10°/40 = 50 mun gom.
Bosepar unBecTHIINII B KOreHepauuoHHbIe KoMIiekchl AB3 Tompko 3a cuer
CHIDKCHHMS 3aTPaT Ha MOKYIKY MpHPoAHOro raza (50 MimH 1071.) ¥ 32 CYET YMEHb-
[ICHHUST CYMMAapHBIX WHBECTHULHH, OTHECCHHBIX K OZHOMY roay (50 muaH m01.),
0c3 ydera NPOUMX COCTABISIIOMINX MONOKUTENbHOrO sddekra obecneuu-
BacTcs 3a 3,5 roma. Jlpyrue cTaThd MOIOXKHUTENBHOrO 3(QeKkra HE MEHee
3HaunmMbl. Hampumep, yckopeHHas 060paduMBacMOCTh HHBCCTHULHI MO3BOSET
yke depes 4,5 roma te xe 0,4 MIpx HON. WCHOIB30BATh B APYIHX LETAX.
HerpyaHo BuaeTh, 94T0 MOXOOHBIC HAKOIICHHE W HCMONb30BAHUC WHBCCTULIMN
Jaree BO30OHOBISIOTCS, H 3TO BaXKHBIH (akTop.

Cpoku yCTAaHOBKH KOHTCHHEPHOTO MOAYIIA, CO3JaHHI HEOOX0MuMON HH(ppa-
CTPYKTYPHL M BBOJAQ €r0 B JKCIIYATALMIO HE MPEBBILAIOT OAHOro rozaa. Ko-
JAWYECTBO TEpcoHana s oOcnyxkupaHus ykazanHeix 0,3 I'Br momHocTei
B JBYCMEHHOM DPEXHME OICHMBACTCA BEMMUMHOW MeHee | ThIc. wen. Ykaszan-
HBIC KOMOWHHPOBAHHBIC TCHEPUPVIOIUE MOIIHOCTH CICAYET PACCMATPHUBATE HE
BMCCTO TPATULHOHHBIX, & KaK JOMOIHEHHUE, odrazaromee OOMbIICH MaHEBPCH-
HOCTBIO, 3(PEKTHBHOCTBIO H 3KOHOMHYHOCTBIO, obccreunBatromiee 6omnee mpo-
CTYIO 3KCILTyaTaIHi0 000pyaoBanus TpaguiuoHHbIX TOC.

Jns yenemHol peannzaiii OpefiaracMoro MpoekTa He0OX0IUMO JaTbHEH-
1Iee PacCMOTPEHHUE KOMILIICKCA BOIIPOCOB, CBA3AHHBIX € paspaboTkoii obecneue-
HUSl TEXHHYECKOTO, IKCITYATALMOHHOTO, YIPABJICHYECKOro, 4T0 TPeOyeT co-
30aHHS MATEMATHUCCKOW MOJCIH, OXBATHIBAIOIIEH KOMILICKC T'CHEPUPVIOIIUX
MOIIHOCTEH, KaK KPYIHBIX, BXOJALINX B COCTaB MHUHIHEPro, TaKk U MEIKUX pac-
NPCACICHHBIX, B TOM YHCIC, HAXOMIIIHXCS B MHOM NOXYMHCHUHU. Takxke Tpe-
Oyercs ropuaudeckoe OOCCHEUCHHE Ml VPEryJIHPOBAHHS B3aUMOACHCTBHS
MunsHepro u aenaprameHTta «benaBTonopy, MU 4ero HEoOXOTUMO MPHHATHE
COOTBETCTBYIOIIETO 3aKOHOJATCTBHOTO JOKYMEHTA.

31ech CIeayeT OCTAHOBUTBCS HA BAXKHOM mpobneMe, MOJHITOW H3BECTHBIM
CHUCTCMHBIM CITCIHAMCTOM B dHepretuke PecnyOmuku benapycs B. . Tpyrae-
BBIM, MOCKOJIbKY OHA HENOCPCACTBCHHO KACaCTCsS MarepHaia JAHHOUW CTaTbhH
[10]. Beaycnosuo, majbie TOLl, KOTOpBIC MPEACTABISIOT U KOTCHCPALIMOHHBIC
SHEPTOTCXHOJOTHICCKHE KOMILICKCHI, OKa3alIHCh HA MEPEKPECTKE SKOHOMHMC-
CKHX MHTEPECOB SHEPrOCHCTEMBI M TPCSANPHITHI, CO3JABABLIMXCS B HHBIX KO-
HOMHYCCKUX VCIOBUSX. [IpSAnpHsTHS CEroHs BBIHYKACHBI B HOBBIX YCIIOBHSIX
CaMOCTOSTEIBHO KOHKYPHUPOBATh HA BHCIIHHUX PHIHKAX, HA KOTOPBIX HEOOXOAHU-
MO peanu30Barh OONMBINYIO YACTh MPOMBIIITCHHON npoaykiuu PecnyGmuku be-
JAapyCh. JHCPrOEMKOCTh MPOAYKLHMH NPCANPHATHH PeCHyOIMKH BBICOKA, YTO
TPO3HUT HOTEPEH €€ KOHKYPEHTOCIIOCOOHOCTH B TMEPBYIO OYCPEIb HA BHCIIHUX
porakax. [lpekpamenue paboTel MPOMBIIIICHHBIX MPSANPHITHA — OCHOBHBIX
MOKYIATENICH SHEPrOPECYPCOB — TAKCKE MAryOHO IS SHCPrOCHCTEMBI, MTOCKOb-
KV B 3TOM CIy4ac TEPSCTCS MOTPEONCHHUE SICKTPOIHEPTUU U CHIDKACTCS IIaTe-
JKECIIOCOOHOCTh HACETICHUS 3a MOTPeOasIeMyro 3HEpruro. B 3Tol cBA31 B HOBBIX
SKOHOMHYECCKHX YCIOBUAX B XO3SMCTBCHHOM KoMIutekce Pecniyonnku Benapyce
HHTCPECHl MPOMBILUICHHBIX MPSANPUSITHN MepBUYHBL. [IPOMBIIIICHHBIC TEILIO-
TexHONnoruu B PecriyOnuke bBemapych, OpUCHTHUPOBAHHBIC HA IKCIOPT, OCTPO
HYXJAIOTCS B CHIDKCHHH DJHEPTCTHUCCKOW COCTABIIOMICH CeOECTOMMOCTH.
Crtpykrypa u Oonpluas YacTe TCHEPHPYIOMMX MOIIHOCTCH SHEPTOCHCTEMBI
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yerapenu U (PU3UYECKH, U MOPAIbHO, U KaK CICICTBHEC UMCIOT MECTO BBICOKHE
tapu(bl HA MpeaocTaBIsIeMeIe SHepropecyperl. OtMmeHa k 2014 1. mepekpecTHo-
ro cyOCHANPOBAHHUS B BEIHMYUHE TapU(OB U UX BKIAJA B SHCPICTHUCCKYIO CO-
CTAaBJIIOIIYIO CE0CCTONMOCTH NPOAYKIUH MPOMBIIUICHHBIX MPEATIPUATHH HpaK-
THYCCKH HE M3MCHHUT CHUTYALMIO. TapHU(bl HA 3ICKTPOIHEPTHIO i1 OONBIINH-
CTBA MPOMBILUTCHHBIX MPCANPHATAN YPE3MEPHO BHICOKH U HE COOTBETCTBYIOT
HX 3KOHOMHYECKHM BO3MOXHOCTAM. PYKOBOACTBO mpeanpusaTHii 0013aHO Mpea-
MPUHUMATE THOOBIC HEOOXOOUMBIC INATH JJISl COXPAHCHHS M YIPOUCHUS CYIIC-
CTBYIOIIUX MO3HUIUH CBOCH MPOAYKLMH HA TPAIULHMOHHBIX PBIHKAX, & TAKKE
MPOABIKCHUSA HA HOBBIC PhIHKH. HeoOX0anMO MpOBOIHUTE BCE BO3MOXKHBIC ME-
PONPHATHS, B TOM YHCJIC W HCIONB30BAHHMC HX TCIUIOBOM HArPY3KH I COO-
CTBCHHOU BHIPaOOTKH AEIICBOH 3neKTposHeprun. M3BecTHO, YTO SHEPreTHICCKU
HACANBHOC MPCIANPHATHE HE NOLKHO MOTPEONATH 3JICKTPOSHEPTHIO, MPOH3BC-
JCHHYIO pa3acibHbiM ciocoOoMm [15]. 3anperurenbHbiC aAMUHUCTPATHBHBIC MC-
PHl HA MAPAIUICTBEHYIO paboTy ¢ SHEPTOCHCTEMOM MPHUBEAYT K TOMY, UTO TEILIO-
TEXHOJIOTMICCKHUE MPESANPHATHS OTKITIOUATCS OT SHEPrOCUCTEMEI U IEPEHAYT HA
ABTOHOMHOE 3JIEKTPOCHAOKEHNE OT COOCTBEHHBIX NCTOUHUKOB. B KauecTBe amb-
TCPHATUBHOTO PCLICHUS HEOOXOAMMO PAacCMOTPETh CO3JAHUC CAWHOM CBS3aH-
HOIO CO CMEXKHBIMH DHEPrOCHCTEMAMH COCCTHHX CTPaH d(QEeKTHBHOW paciuu-
PCHHOI 3HEPrOCHCTEMBI, BKITIOYAOLICH B ce0sl BCE BO3ZMOMHBIC T'CHEPHUPYIOLIHE
HUCTOYHUKH, B TOM YHCIC M KOTCHEPALHOHHBIC PACHPEACTCHHBIC MOIIHOCTH
MPOMBILITCHHBIX npexnpusatui. Cnenyer HauaTh pa3paboTKy MaTeMaTHUCCKOU
MOJENH TAKOW PacIIUPEHHON SHEPTrOCUCTEMBI, MO3BOSIOLIEH OLICHUTD BIMSHUE
TOro WK UHOro Qakropa Ha 3PQPEKTUBHOCTD KaK SHEPTETHUYECCKYIO, TAK U KO-
HOMHYECKYIO, T. €. TPEOYETCS VIUTHIBATh MOCIEACTBHS U3MCHCHUH SHEPTeTHYC-
CKOM COCTABILIIOIICH ceOECTOMMOCTH MPOMBIIITICHHBIX MPEATIPHUATHH.

Takas paboTa HECOOX0UMA, TAK KaK VKE B 0003PUMOM OYAVIIEM CTPYKTYpa
TCHEpALlUH B CTpaHe OYACT M3MEHATHCA 3a CUCT AMBEPCHU(PHKALUHN MEPBUIHBIX
SHEPropecypcoB (MECTHBIE BHABI TOIUINBA, SACPHAS, CONMHEYHAsS, THIAPOIHCPIHS
U np.). Passutre Manoil SHEPreTHKH paccMaTpHUBACTCS KaK OAWH M3 MyTCH BbI-
X0Ja U3 Kpu3uca sHepreTuku Poccuu, M ee mepcneKTHBHOCTh NMPH3HAHA MHPO-
BBIM coobrnectBoM | 16-20].

Co3maHne KOreHEPauHOHHBIX TEXHOMOTHYCCKUX KOMILICKCOB Ha MpeaIpusi-
THAX JOKHO OCYINECTBIATHCS B COUCTAHHM ¢ PEBH3MCH U ajanTtanmeii ux 6a3o-
BOU TCINTOTEXHOJIOFMH K HOBBIM YCIOBHSM Ha PBIHKE HEPrOpPECYpPCOB U YCIO-
BHSIM, KOTOPBIC MM MPEIOCTABIICT COOTBETCTBYIOIIAS PECTPYKTYPU3ALMUSA HX
remiodaeprerrucckoi cucremel [9]. PYII «Hosomomonkuit BBK» TomMy mox-
TBEPXKACHUC. MOACPHM3aLNs OOOPYIOBAHUSA U aJanTalus TCIUIOTCXHOIOTHH
3TOrO MPEIONPUATHS K COBPEMCHHBIM TPCOOBAHHAM 3HEPrOOOCCIICUCHUS, KaK
0Ka3aJI0Ch, NP MEHBIIMX HHBECTHLIMAX MPHUBOMAT K Oombmemy 3¢dekty, dem
B BAapHAHTC YCTAHOBKH KOTCHCPALMOHHOrO KOMILIEKca 0e3 yuera oOpaTHOH
SHEPreTHUCCKOU CBA3H. B pesynpraTe Takoro B3BEMICHHOTO CHCTEMHOTO MOIXO-
Ja CO3JaHHE COOCTBCHHOIO KOT'CHEPALTMOHHOIO KOMILICKCA Ha 06a3e M3MCHEHUS
TEXHOJIOTHU TOA BO3JACHCTBHEM JHEPrETHKH COMPOBOXIACTCS VBEIUYCHHUCM
TennoBo Harpysku Ha TOLl sHeprocucteMsl, cHabXaroWed NpeanpusaTie na-
POBBIM TCILUTOHOCHTENEM, OOJICe YeM B ABa pasa 3a CUCT BBITCCHEHHUS MOTpedie-
HUS BICKTPOSHEPTHH H IPHPOJHOTO Traza. ITOT IPHMEP CLIC pa3 MOTICPKHBACT
MPaBHIBHOCTh YTBEPKACHUS, YTO MHPH JOLKHOM IMOAXOAE COOTBETCTBYIOLIMC
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KOTCHEPALIMOHHBIC KOMIUIEKCH HE KOHKYPHPVIOT ¢ cymectByromumu TILL,
a JOTIONHAIOT uX [16].

Jns BOCCTAHOBJICHHUS MO3HLMH SHEPrOCUCTEME TPEOVETCS MHPEAOCTABUTH
VCIYIH OPEINPUATHIM Ha YCIOBUAX, COMOCTABUMBIX C TEMH, YTO AAFOT MOCTIC-
HuM cobctBeHHbIe Manmbie TOL[ DHeprocucTema CeroaHs NPEANpPUHSIA OMPe-
JENCHHBIC IArW B 3TOM HAIPABICHUH U A4 OombiinHCTBA Bexymmx TIL pas-
pabaTHBAIOTCA MPOCKTHI MEPEX0Aa HA NAPOra30BYI0 TCXHOIOTHIO, UTO MTO3BOIHUT
HE TOMBKO Oonee THOKO PErylIupoBaTh TCHEPALHIO BJICKTPOSHEPTHH, O YEM
VIIOMHHAJIOCh BBIIIC, HO W CHH3UTh TapU(bl AT NPCANPHATHH HA TCIIOBYIO
SHEPTHIO M 3IEKTPOIHEPTUI0 M3-3a HX Oonee HHU3KOH cebecrommocth. [Iprme-
POB B H3MCHCHUH OTHOLICHUS NPCANPUATHH K MPOAYKLIUH SHEPrOCHCTEMEI
¢ u3MeHeHHeM TapudoB MOKHO HalTH u B PecnyGmuke bemapych, Hanpu-
Mep OAQ «Azor» u PYII «I'pomnosnepro», OAO «Hadran» u Hosonomou-
kas TOLI.

Jpyroe HampaBlIcHHE MO BOCCTAHOBJICHHIO MO3HIMHA SHEPTOCHCTEMBI, KOTO-
POE, K COKAICHHIO, TIOTHOCTHEO HBIHE HTHOPHPYETCS, YKAa3aHO B HACTOSIICH pa-
00TE: 3TO COBMECTHAA ACATCIBHOCTh MPOMBILUICHHBIX NPCANIPUATHH H SHEPTO-
cucteMsl. Eciu 1 Te, ¥ Jpyrue oka3annch 3aI0KHHKAMHA MPOLLIOrO [IEPHOA, TO
Y BBIXOJUTHh W3 CIIOKHEHIIEH cuTyanuu Hamo coBMectHo. Kak mokazano Ha
MmpuMepe mpeanpuaTuil aenapramenta «berasromop», 3TOT myTh AdaeT 0000A-
HYIO BBITOAY H CYOBEKTaM XO3AHCTBOBAHHS, BOBICUCHHEIM B COBMECTHYIO ACS-
TEMBHOCTh, U TOCYJAPCTBY B LIETOM. TaKHX TEILTOTEXHOIOIHYECKUX MPEIIpHs-
THH B peCIyOIMKE JOCTATOYHO, M SHCPICTHKAM B HOBBIX SKOHOMHYECKHX VCIIO-
BHSX CICAYET HCHONB30BaTh BCC MYTH PEATH3ALMN HUX SHCProcOCperaroero
norcHupada B obumx uHTepecax. [pomeimmenHocTs PecnyOnuku Bemapyce
€aMOJOCTAaTOYHA B IUIAHE OOCCIICUCHHUS ¢ MOTPEOHOCTH B 3ICKTPOIHCPLUH,
TCHCPUPYEMOH Ha CBOEM TEXHOJOTMYECKOM MOTPEONCHHN TEIIOBOW SHEPTHU
Ha 6aze [IBC [21]. M30bpITOUHBIE 31EKTPOreHEPUPYIOIIUEC MOIMHOCTH, KOTOPBIC
HEU30€)KHO BO3HHKAIOT B HUTOre BCEX TPEOYEMBIX MPeoOpasoBaHHUN 3HEPrOCH-
CTEMBI, CICAYET HCHONB30BaTh A SKCIOPTA BJICKTPOSHEPTHH, HAIPHMED B
I'epMaHuio, MIAHUPYIOMYIO HMIIOPTHPOBATH MMOTOK 3ICKTPOSHCPIMH MOLIHO-
cteio 10 25 I'Br [16].

B nacrosimee Bpemst manbie TOLl uMeroTcs Ha MHOTHX TCILIOTEXHOIOTHYC-
CKUX MNPEeIHpUATHIX. MOIMHOCTE 3THX PACHPEACICHHBIX HCTOYHHKOB 3JICKTPO-
SHEpPruu Ha Tekymmi MoMeHT npesbinact 0,36 ['Br. B ux cocrase npeobnana-
IOT YCTAHOBKH € Ta3000pa3HbIM PabOvIMM TEIOM, MO3BOLIOIINE OBICTPBHIC MYCK
W OCTAaHOBKY 0e3 ymepOa s moropecypea B TeucHue 5—10 muH. OcobOeHHO-
CTBbEO MHTCTPALMH KOTCHEPALIMOHHBIX KOMILIEKCOB HEMOCPCACTBCHHO B TEILIO-
TEXHOIOTUIO SIBJSICTCSA TO, YTO HCXO U3 TPSOOBAHMN HAACKHOCTH O0CCIeUe-
HUA OecniepeboiiHol padoThl 0a30BBIX TEXHOMOTHI TPEINPUATHH, CXeMa Co-
MPSDKCHHST KOTCHCPALIMOHHBIX KOMILICKCOB M TEXHOJIOTMYECCKHX VCTAHOBOK
MPEAYCMATPHUBACT B JTIOOOH MOMEHT MEPEXOA MPEANIPHATHSI HA paboTy B pas-
JemsHOM pexumMe. B cBere mocneaHero oOCTOATEIbCTBA BO3MOMHO HCHONB30-
BAHHUC M JTHX MOINHOCTEH I PEryIHPOBAHUS TCHEPALMH SICKTPOIHEPTHH
B SHeprocucteMe. g peanuzamuu 3TOro MyTH NPEANPHATHAM MPCATIAracTcs
00eCIeUUTE 3KOHOMHYECKYIO LIETECOO0OPAa3HOCTh €ro HCIONIb30BAHUS C ITOMO-
B0 COOTBETCTBYIOMNX quddepeHuposanHex Tapudos [4, 5].
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BbIB O I bl

1. Ipombimnennsie TermorexHoiaorun Pecniydnmku benapyce octpo Hyx-
JAKOTCS B CHIKCHUH SHEPTCTUUYCCKON COCTABISIIOIICH CCOSCTOMMOCTH.

2. JHeprocucTeMa Hy»KAAeTCs B OOIEe MAHCBPEHHBIX U 3KOHOMHYHBEIX TCHEPH-
PYIOLIMX MOIITHOCTSIX, B COXPAHCHUU H PACIIUPCHHH COBITA CBOCH MPOIYKLIAH.

3. Creayer paccMOTpeTh OONEE ACTAIPHO HEOOXOAUMOCTh COCIUHCHUS HH-
TEPECOB MPOMBIIIICHHBIX HPEANPUATHH U SHEPrOCHCTEMEI, B TOM YHCIEC H B
COBMECTHOH JCATEIbHOCTH, HAIPABICHHOW HA UCTIONB30BAHUE MOTCHIHAIA TCII-
JOTCXHOIOTHH B TCHEPaLMM JCHICBOH 3IEKTPOIHEPTHU HA KOT'CHEPALIHOHHBIX
SHEPTOTCXHOIOTHYCCKUX KoMIuekcax. s YCIemHol peannu3aiy BeLIBICHHO-
IO 3HEProcOEPErarIero NOTCHIUANA HEOOX0AUMO YPEryIHPOBAHKUE BOMPOCOB
B3auMOJCHCTBH MUH3HEPro u (B AaHHOM mpumepe) aenapramenta «bernasro-
JOp» NOYTEM MPHHATHS COOTBETCTBYIOIIETO 3aKOHONATEIBHOTO JOKYMEHTA.
CoBMecTHAs TPOU3BOACTBEHHAS JCATCIBHOCTh YHEPTOCUCTEMBI C TCINIOTEXHO-
JOTUYCCKUMH MPEANPUATHAMHU TOIBKO Ha MPUMEPE MPOHU3BOICTBCHHBIX MPE-
MpHUATHH genapTtamMeHTa «benasToaop» mo3somnser:

— IS CTPaHbL:

® CHH3UTb FOAOBYIO MOTPEOHOCTh B HMIOPTE MPUPOIHOTO ra3a Ha BENHIUHY
Ha ypoBHE 300 TBIC. TY. T.;

e VBENHYHUTh B MAJNbIX HACEICHHBIX NMYHKTAX YHCIO KBATH(PHIUPOBAHHBIX
pabounx mMecT Ha | ThIC.;

— 14 npeanpusaTuii MUHSHEpro:

e OOIIErYHTE PEIICHAE 334K PETYIHPOBAHHUS SICKTPUICCKUX HATPY30K;

e YMECHBIIHTh TPeOyEMBIC NICPBOHAYATIBHBIC HHBCCTULINN AJIS PCLICHUS YKa-
3aHHOU BHITIC 3a4a49M HA BeanmauHY He MeHee 0,15 mapa xom.;

e COKpaTUTh rOJOBHIC H3Acpkku Ha 0,1 MIpx monm. 3a CHET CHHKCHHS PAcXo-
JOB Ha MOKYIIKY MPUPOIHOTO rasza oonee 50 MIH JON. U aMOPTH3ALHOHHEIX OT-
qucacHUH 10 50 MIIH 1071.;

— ana npeanpuatui JenapramenTa «bemaBrogop»:

® COKpPaTHUTh 'OAOBBIC 3aTPATH HA MPUOOPETCHUE IHEPTOPECYPCOB I odec-
neucHus norpebnocreil Ab3 Ha BenwuuHY 10 9 MITH A0, IPH FOJOBOM BHIITYCKE
achanpTOOCTOHHON CMECH A0 8 MITH T;

e TIOBBICUTh YPOBCHb KBajupurammu nepcoHana Ha AB3, mockonbky B mpo-
Lecc BhIMYCKa ac(haabTOOCTOHHOH CMECH BOBJICKAKOTCS HOBCHIIEE COBPEMEHHOC
00OpYAOBAaHUE U COOTBETCTBYIOIIMIA OOCTYKUBAIOIINL TICPCOHA.
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