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BBEJIEHUE

OCHOBHBIE COIMAbHBIE U IKOHOMUYECKHE JOCTHIKCHHS OOIIECTBA CBSI3aHBI C
UCIIOJIb30BAHUEM 3HEPIUH, IHEPreTHUECKUX pecypcoB. CeroaHs JOCTYIHOCTb 3HEp-
THH CTajia JUIsl HaC MPUBBIYHBIM SIBJICHHEM, 0€3 KOTOPOTO TPYAHO OOOUTUCH KAKIYIO
MHUHYTYy ¥ 0€3 KOTOpPOTO CIIO)KHO MPEICTABUTH >KU3Hb COBPEMEHHOTO OOIIEeCTBa.
B 10 € BpeMs OrpOMHO TEXHOT€HHOE BO3JIECHCTBHE HAa OKPYKAIOLIYIO CPEeNy COBpe-
MEHHBIX OOBEKTOB 3HEPreTUKU M MPOMBIIUIEHHOCTH. OCHOBHON NPUYMHON Takoro
SIBJICHUSI MOXKHO Ha3BaTh HErapMOHUYHOCTb CErOJHSILIHEN MOJEIW MOTpeOJeHus u
pOU3BOJICTBa B oOwmiecTBe. /(s yJqOBIETBOPEHMS PACTYIIUMX 3HEPreTUYECKUX II0-
TpeOHOCTEN HE0OX0MMO MOOUITU30BaTh elle OOJbIe KanmuTaioBioxkeHuit. Ho ectb
aNbTEpHATUBHBIN MyTh, KOTOPbIM Noka3ana Ham llenTpaneHas u 3anagnas Espona
1ocje MepBoro He(PTAHOTO KpHU3UCa — ATO MYTh CaMOOOECIIEYEHHOCTH SHEPropecyp-
CaMH 3a CYeT Pa3BHTHUS IMPOTPaMMBI dHEpProcOepekeHusl BO Bcex cdepax — OT coOCT-
BEHHOTO JKWJIbsI O MPOMBIIIICHHOCTH M TPaHCHOpTa. DHeprocOepexeHne moapasy-
MeBaeT 3(G(HEKTUBHOE HCTIONIB30BAaHUE YHEPrOPECYPCOB 3a CUET BHEAPEHUS MEpCIeK-
TUBHBIX dHEprocOeperaronmx TeXHOJIOTuid, 000pyI0BaHUS U MaTepHUaIOB, MOJIEPHHU-
3alMI0 TIPOM3BOJICTBA, MEPEXO/ Ha OE30TXOAHbIE, MATOOTXOAHBIE pecypcocOeperaro-
IIME U PECypCO3aMEHSIOIINE TEXHOJOTUH, MCIOJb30BaHUE BTOPUYHBIX MaTepUailb-
HBIX PECYPCOB, ME€PEXO0Jl Ha MECTHbIE BUbl TOILUIMBA MPU OJHOBPEMEHHOM Yyiydlle-
HUU cpefibl U YCIIOBUM JKU3HEACSITENIbHOCTH YesioBeKa. J{Jis Hatiel pecryOInKy Bax-
HO TaK)X€ M3y4YeHHE M HCIOJIb30BAaHUE BO30OHOBJISIEMBIX YHEPTrEeTUUYECKH YHUCTHIX UC-
TOYHUKOB SHEPI'HH, PEK/IE BCETO — SHEPIUU COJIHIIA U BETPA.

Jlnst MHIMBUIYalIbHBIX U HEOOJBUINX MOTPEeOUTENeH SHEPTUU MEePCHEKTUBHO
NpPUMEHEHHE OMOTa30BbIX YCTAHOBOK, OT€UECTBEHHBIX YCTAHOBOK JJIS CXKUTAHUS Obl-
CTpopacTylieil npeBecuHbl. B pecnyOnnke BaKHO pa3BUBATh HETPAJAUIIMOHHBIE CIIO-
coObl TMOJIy4eHHs] SHEPTUH, HCIOJb30BaTh BTOPUYHBIE SHEPreTUYECKHUE PECypChl
(BOP), Bo3oOHOBIsIEMbIe HCcTOUHKMKH dHepruu (BUP), pa3sBuBaTh Maayio rHIpPOIHEDP-
TETUKY U T. [.

OcHOBHOI 1EBI0 Kypca «OCHOBBI dHEPTrocOEpeKeHUs» SBIsIETCs] (POPMUPO-
BaHUE y KaXO0ro CTyJleHTa 3-TO Kypca OCHOBHBIX MOHSTUH, TOHUMaHUE BOIIPOCOB U
3a/lady TOCYIapCTBEHHOM MOJUTHKU B 00JIacTH 3HEProcOepexeHus; mpruoodpeTeHue
3HaHUM MO TPAJULMOHHBIM MCTOYHMKAM SHEPIUH, BOIPOCAM MPOU3BOJICTBA, paclpe-
JEJIeHUsT U TMOTPeOJIeHUs] SHEPTUU; O3HAKOMJIEHHE C MHPOBBIMH M OTEYECTBEHHBIMU
MoKa3aTeIsiMU, IPOrpaMMaMH U MEPONPUATHSAMU MO 3PHEKTUBHOMY HCIOJIb30BAHUIO
HPHEPreTUYECKUX PECYPCOB; 03HAKOMJIEHUE C OCHOBHBIMU HOPMAaTHMBHBIMM 3aKOHOJa-
TenbHBIMU akTamu [IpaButenbctBa PecnyOnuku benapych, HamnpaBieHHbIMU Ha pas-
BUTHE TOJUTUKU SHEprocOepexeHus; o0yuyeHue mnpuHIunaMm 3HeproddHeKTUBHOTO
OCBEILIEHUS ¥ OBITOBOTO SHEProcOepexeHus; MpuoOpeTeHrne 3HaHUI IO OpraHU3aIuu
U YIOPaBIEHUIO JHEProcOEpe’KeHWEM B JKUIUIIHO-KOMMYHAJIBHOM XO3SHCTBE, Ha
MIPOU3BOJICTBE; U3yUEHHE CIIOCOOOB TEIJIOBOW M30JIALMU 3[aHUI, TPUMEHEHHUS U pac-
yeTa OMOTa30BbIX YCTAHOBOK, YCTAHOBOK JJISl COKUTAHUS.
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OcHoBHbBIE MOHATHSA Kypca «OCHOBBI JHEProcoepe;KeHus».
Muposbie u rocyaapctBennas (Pecnydanku Beapych) dHepreTuyeckue npo-
rpaMMBbl M IPOrPaMMbl B 00J1aCTH HepProcoepe:keHust

g n3ydenns kypca «OCHOBBI SHEProcOepeKeHHUS» HEOOXOAMMO YCBOUTH OC-
HOBHbBIE MTOHSATHS.

JHeprocOepe:keHHe — 3TO OpPraHU3ALMOHHAs, HayyHas, MPaKTHUYeCKas, WH-
dbopManimoHHas AESITENIbHOCTh TOCYIapCTBEHHBIX OPraHOB, IOPUIWYECKUX U Pu3nye-
CKUX JIMII, HAlpaBJICHHAs Ha CHIDKEHHE pacxoja (MoTepb) TOIUIMBHO-IHEPTETHUSCKUX
pecypcoB B mpolecce ux 100buu, nepepadoTKH, TPAHCIOPTUPOBKHU, XpaHEHHUs, TPO-
W3BOJICTBA, UCIOJb30BAHUS U YTUIN3ALIMH.

JddexTHBHOE UCIOIb30BAHME TOIJIMBHO-IHEPIreTHYECKHUX PeCypcoB — 3TO
UCIIOJIb30BAHME BCEX BUJIOB DHEPIUM IKOHOMUYECKHM OIPABIAHHBIMH, IPOTIPECCHUB-
HBIMU CIIOCOOAaMU TMPH CYHIECTBYIOIIEM YPOBHE Pa3BUTHSI TEXHUKH M TEXHOJOTHHA U
cOOJII0IEHUH 3aKOHO/1ATEIIbCTRA.

IMoxka3atenu 3Hepro3pGpeKTHBHOCTH — HAYYHO OOOCHOBAHHBIE a0COJIIOTHbBIE
WK yJeJIbHBIC BEJTMYMHBI OTPEOICHHS TOILTUBHO-3HEPTETUICCKUX PEeCypcoB (C yde-
TOM HMX HOPMATHUBHBIX MOTEPh) HA MPOM3BOICTBO CAMHUIIBI MpoayKiuu (padot, yc-
JIyT) JII000T0 Ha3HAYCHUS!, YCTAHOBJICHHBIC HOPMATUBHBIMU TOKYMCHTAMH.

TomnuBHo-3HepreTuyeckue pecypebl (TOP) — 370 COBOKYIHOCTH BCEX IMPH-
POIHBIX U TPe0OPa30BAHHBIX BUIOB TOILUIMBA U SHEPTUH, UCIIOIB3YEMBIX B PECITYOITHKE.

Bropuunbie dHeprerudeckue pecypcesl (BIP) — 310 sHeprus, noixydeHHas B
X0Jie JII000Tr0 TEXHOJIOTMUECKOI0 IpOLEecca B pe3ysbTaTe HEJOUCIIONb30BAaHUS IIEp-
BUYHOW SHEPruU WM B BUJAE MMOOOYHOrO MPOJIYKTAa OCHOBHOI'O NPOM3BOJACTBA U HE
IIpUMEHsAEMasi B 9TOM TEXHOJOTHYECKOM IpPOLECCe.

PanuoHanbHOEe MCHOJB30BAHME TOIJIMBHO-IJHEPreTHYECKHX PeCypcoB —
3TO JOCTIKEHHE MaKCHUMalIbHOM 3(PQPEeKTUBHOCTU HcTonb3oBanuss TOP mpu cymect-
BYIOILIEM YPOBHE Pa3BUTHUSI TEXHUKH U TEXHOJIOTUI U COOJIOJICHUN 3aKOHOIaTeNICTBA.

HerpaguunoHnHbie U BO300HOB/IsIeMble HCTOYHMKH HEPrUM — 3TO MCTOY-
HUKH DJIEKTPUYECKON U TEIUIOBOM SHEPIHH, UCIIOJIb3YIOLINE SHEPreTUYECKHE pecyp-
ChbI PEK, BOJOXPAHUJIUIL U IIPOMBIIUICHHBIX BOJOCTOKOB, SHEPTHUIO BETPA, COJIHIIA, pe-
IYIHPYEMOTO TPUPOJIHOTO ra3a, bmomacchl (BKIIIOYAs APEBECHBIE OTXOJbI), CTOYHBIX
BOJI U TBEPABIX OBITOBBIX OTXO/IOB.

IMosb30BaTe I TOMIMBHO-IHEPreTHYECKHUX PECypPCcoOB — 3TO CYOBEKTHI XO-
3STICTBOBAHUS HE3aBHCUMO OT ()OpM COOCTBEHHOCTH, 3aperHCTPHUPOBAHHBIC HA TEp-
putopuu Pb B xauecTBe ropuIMUEeCKUX JIMIl WK MpeAnpuHUMarteneil 6e3 oopas3oa-
HUS IOPUIUYECKOrO JIMIA, a TAKXKE JAPYTHE JULA, KOTOPbIE B COOTBETCTBUHU C 3aKOHO-
natenbcTBOM Pb MMEIOT mpaBo 3akiroyaTh XO3SIMICTBEHHBIE JIOTOBOPBI, U T'Pa)KJIaHe,
ucnodap3ytomue TOP.

IIpou3BoauTe/ M TOMIUBHO-IHEPreTHYECKUX PECYPCOB — 3TO CYOBEKTHI XO-
3STICTBOBAHUS HE3aBHCUMO OT ()OpM COOCTBEHHOCTH, 3aperHCTPUPOBAHHBIE HA TEp-
putopun Pecriyonuku benapycek B KauecTBe HOPUINYECKUX JIMLL, I KOTOPBIX JIFOOOH
U3 BHJIOB TOIUIMBHO-3HEPTETHYECKUX PECYPCOB, HCIIOJIBb3YEMBIX B PECIyOIUKe, SBIS-
€TCsI TOBAPHOM NPOLYKIIMEH.



Mupogoii HeTsiHON Kpu3uc Havyana 70X rogoB Jay Pe3KUil TOITYOK YCHIUSIM
3aMaJHbIX Pa3BUTBIX CTPAH MO CHUKEHUIO SHEPTOEMKOCTU MPOMBIIUIEHHOCTH U BbI-
paboTKe MOJUTUKU DHEProcOepeKeHus, MPUYEM MPOLIeCC Mo bemMa IHEProdPheKTUB-
HocTH 3aHsu1 mpuMepHo 10 — 12nert. [IpuHsTHIE MEpHI B CTpaHax, UMEIOIIUX HEA0CTAa-
TOK coOcTBeHHBIX TOP, ocobenno B BenmukoOpuranuu, Jlanuu, Upnanguu, Jlrokcem-
Oypre, MO3BOJWIM COBEPIIUTH JOCTATOYHO PE3KUH CKA4OK, MOBBICUB 3HEProdddex-
TUBHOCTH Ha 25 — 32%yxe k 1980rony. 3HaunTenpbHbIC yCTIEXU OBIITH JOCTUTHYTHI 6
nepeylo ouepedb nepecmpouKol ompaciesol cmpykmypol, HalIpaBI€HHON Ha YMEHb-
IIEHHE YJeIbHOr0 Beca HauboJiee SJHEPTOEMKHUX U MaTEpUATIOEMKUX OTpaciieid U Ipo-
U3BOJICTB, BBITECHEHUEM UX B Pa3BUBAIOIIMECS CTPAHBI.

BonbIMHCTBO Pa3BUTHIX CTPaH B LIENIAX CHUXKEHHS] HETaTHUBHBIX MOCIEICTBUM
0T HE(PTAHOTO KpU3MCA U HEJOCTATKAa COOCTBEHHBIX SHEPrOPECYPCOB, & TAKXKE YTOOBI
UCKJIIOYUTh 3aBUCUMOCTbH OT TMOCTABIIMKOB He(pTH M B 1ensX oOecredyeHusi CBOeH
HHEepreTUYecKkoil 6e30MacHOCTH, MOUUIM HAa OOBEAMHEHHE CBOMX YCWJIMHA U CO3/1alu
MexayHapoHoe dHepretudeckoe oomecTBo (MDA), meiapio KOTOPOTo SBISETCS I10-
BBIIIIEHUE YPOBHSI DHEPreTHUECKONW O€30MacHOCTH, B YaCTHOCTH, MYTEM CO3JaHUs
CTpaTeruuecKux 3amnacoB HeTH Ha ciiy4ail mepepblBOB B HeTECHAOKEHUH U3 BHEIII-
HUX UCTOYHUKOB.

DHepreTuyeckas 0€30MacHOCTh KacaeTcsi MHOTHUX acneKkToB. OHa 03HayaeT or-
paHUYEHHE YSA3BUMOCTH OT KPAaTKOCPOYHBIX M OT JOJTOCPOYHBIX IEPEPHIBOB B IIO-
CTaBKax »HEproHocuteneil. Benrka B Hell IIEHOBas COCTaBIISIIOLIAs HA YHEPropecyp-
cel. Bece Bo3pacTaeT 3koyiornyeckas CoCTaBIISIIOLIAsl 3HEPIeTUYECKON O€30IMaCHOCTH.

Otnen ycTroiuuBOW SHepreTukd EBpONeckoll 3KOHOMHUYECKOW KOMHMCCHUM
OOH B 1997rony BBICTYNUI C UHUIIMATUBOM K cTpaHam CoapykKecTBa HE3aBUCUMBIX
rocynapctB (CHI') mo peanusanuu mpoekrta <«HepreTudeckas 3()(OEKTHBHOCTh |
sHepreTuyeckas 0e30mnacHocTh cTpad —wieHoB CHI™», Tak kak k TOMy BpeMeHu cTa-
JO O4YeBHJAHBIM, uTO B OonpmmHCTBe cTpaH CHI' sHeprocOepexeHHe CTaHOBUTCS
OUYEHb BAXKHBIM HAIlpaBJICHHEM B IMOJMTUKE W B OOECHEYEHHHM HX PHEPreTHYECKON
0e3onacHOCTH. DTa uHULMAaTUBa Oblia nojaaepxkana Ucnonkomom CHI' u Munuctep-
CTBOM Hayku W TexHosoruii Poccuiickoit denepanuu. B pazpaboTke npoekta mpuHs-
mu yuactue 11skcneproB u3 rocyaapcts CHI', Ha3HaueHHbIE TPaBUTENBCTBAMH ATHX
roCyJIapCTB.

B benapycu mocTOSIHHO MOBBIIIAETCS POCT LIEH HA DHEPrOHOCHUTENH, a M3-3a
BBICOKOW PHEPreTHUECKON COCTaBISIONIEH B CE0ECTOMMOCTH BBIITYCKAeMOM MPOIYK-
MU YacTO MPOMCXOAMIIO CHUKEHUE €€ KOHKYPEHTOCIOCOOHOCTHM Ha BHEIIHUX U
BHYTPEHHEM pBbIHKaxX. JTa TEHIECHIMS CcTajla XapakTepHoill mns Bcex crtpan CHI'.
B nocnennue roapl B pe3yibTaTe MOJUTHKU SHEPTOCOEpEKEHUS ITa TEHACHIIMS CTajla
U3MEHSTHCA.

[TosTomy s benapycu OCHOBOM YyCTOMYMBOIO Pa3BUTHUS SIBIIACTCS peuieHue
TPEX 2100aNbHbIX NPOOIEM:

- pecypcocOepexeHre SKOHOMUKH,;

- KOHKYPEHTOCIOCOOHOCTH MPOU3BOAMMOM MPOIYKLIUH;

- YJIy4YIICHHE SKOJIOTUH (CHIDKCHHE TEXHOTEHHOTO BO3JCHCTBUS Ha OKpPY-

JKAFOIIYIO Cpeay).



Taxum o6pa3oM, 3HEpro- u pecypcocOepexeHue Ha OCHOBE COBPEMEHHBIX Ha-
YUYHO-TEXHUYECKUX JOCTM)KEHUH SBISETCS OJHUM W3 OCHOBHBIX JOJTOBPEMEHHBIX
HalpaBjIeHUH MUPOBOM SKOHOMHYECKOW MOJUTHUKH, U OHA B IMOJHON Mepe TOJKHA
OBITh peajn30BaHa B Hallel pecryOiImkKe.

Ionutuka 3neprocoepexenus: B Pecnydiuke besnapycs.
I'ocynapcrBennas Ilporpamma Pb «JHeprocoepexenue»

Emte 25 net Hazan ctpanbl EBpornbl 00paTiin BHUMaHHE Ha MPoOIeMy Heaoc-
TaTKa COOCTBEHHBIX dHEepropecypcoB. IlepBas 3asBuia 06 3ToM Jlanus u pazpadoTaia
IpOrpaMMy SHEPTrocOepexeHusl, B KOTOPO Oblia 3aj0o’KeHa mporpamma O0O0ydeHUs
JETeH B JCTCKUX ca/iax dHeprocOepekeHui0. B pe3ynbTrare perieHus 3HepreTHIeCKOn
POOJIEMbl HEKOTOPBIE CTPAHBI JOCTUIIM OOJIBIIUX PE3YJIbTATOB B CaMOOOCCIICUCH-
HOCTH JHepropecypcamu. Tak, KapTHHA caMOOOECIIeUeHUs YHEPropecypcaMu B pas-
audHbIX cTpaHax ¢ 1974rona u mo 2000rox cnenyromas —cm. Taodu. 1.

Ilepsviii sman B MOJMTHKE dHeprocoepexeHus B Pecryonuke benapych Obut
CBsI3aH C MOJICPHHU3AIINEH MPON3BOICTBA B CICIYIOIINX OTPACIIX:

- DJICKTPOHUKA;

- pUOOPOCTPOCHUE;

- MPOU3BOJICTBO CPEJNICTB CBSI3U,

- XUMUKO-(papMareBTHIECKas MPOMBIIIICHHOCTS;

- NPOMBIIUICHHOCTh MOJTUMEPHBIX M KOHCTPYKIITMOHHBIX MaTePHAIIOB.

[Tpr OTCYTCTBMM HAaYaJIbHBIX CPEJICTB BKHBIN phIYar B MOJUTHKE dHEprocoOe-
PEXKEHUSI — IPUBIICYCHUE UHBECTNUYULL.

Bmopoti sman — noctmwxenue GUHAHCOBONW aKTUBHOCTH W OTJaJKa MHBECTH-
IIMOHHOTO MEXaHM3Ma OOBEKTAMH TEXHHUYECKOTO IEePEBOOPYKECHUS IMPOU3BOJICTB C
HAYKOEMKUMHU M PecypcocOeperaronymMu TeXHOJIOTUSIMH, pPedOPMUPOBAHHUE arpo-
npomsbiiienHoro komiiekca (AIIK) u mepeBoopyskeHue oTpacieil HapOJHOTO XO-
3SMCTBA, 00CCTIICUNBAIOIINX KUJIHITHOE CTPOUTEIBCTBO.

Bosnbmmiolt moTeHIman 3HeprocOeperaronmx MEPONPUSTHA 3AI0KEH B KUIUIITHO-
KOMMYHQJIBHOM CEKTOpE, I7ie BO3MOXXHO BHEJIPEHUE KOHCTPYKIIMOHHBIX MaTEpPHAIIOB
C HOBBIMH CBOWCTBAaMH, HMCIIOJb30BaHHWE HOBBIX ydeTa M KOHTPOJISA MOTPEOJIsseMOit
SHEPTUH, BBEJICHUE KOMIIBIOTEPHBIX CUCTEM PETyJIUPOBAHUS TEIIOMOTPEOICHMS.

Taomuma 1

Crenenb camMoo0ecniedeHHsI FJHEPropecypcaMu B pa3jJIMYHbIX CTPAHAX
¢ 1974rona u mo 2000rox

Crpana 1974 1980 1986 1990 1992 1999 200
1. Benbrus 8 14 28 23 20 22 21
2. Jlanus 0 1 25 50 59 57 57,3
3. ®pannus 14 21 44 44 45 44 44,7
4. T'epmanus 53 49 55 55 45 47 47
5. BenukoOpuranus 48 94 117 97 96 95 96
6. OurIgHIUA 16 27 37 37,2 441 41,6 46
7. llsenus 21 33 55,2 61,8 62,6 64,4 64
8. IlIBeitmapust 21 32 38 39 40 39 39




B nactosiee Bpemsi cmpykmyphas nepecmpotika — HauOonee 3hpexTuBHOE
MEPOIIPHUATHE B DHEPTO- U pecypcocOepekenun st Pecnyonuku bemapycs, Tpedyro-
miee pa3yMHOro Hay4yHoro mnonaxona. Kak mpaBuiio, CHMXKEHHE PecypCOEeMKOCTH
(croMMOCTH) TEXHOJOTMH W M3JIEIHA CIOCOOCTBYET MOBBIIICHUI0 KOHKYPEHTOCIIO-
coOHocTH Ha BHemHeM pbiHKe. [lomuTtika sHeprocOepexenus B Pecnybnuke bena-
pych Obuta HayaTa B 90X rojax, Korjaa B CTpaHe CTaJld CYUTATh 3aTpaThl Ha puoOpe-
tenue TOP, Gonblieit yacThio mokynas ux 3a rpanuiieid. Tak, B 1998rony benapych
umnoptupoana 85%morpebiseMbIx B cTpaHe 3Hepropecypcos u3 Poccun.

Vxe B 1997rony I[IpaBurensctBom Pecnybnuku benapycs 6b11 co3gan [ ocy-
0apCmMEeH bl KOMUMeEmM NO 9HEP20COHEPENCEHUI0 U IHEpeemuieckomy Haozopy (co-
kpawenno — I'ockomonepeocoepesicenue, unu I'K), a ¢ 28 mas 1998roma cormacHo
[ToctanoBnenuto CoBera MunuctpoB Pb nauan pabory sxcnepmuwiii Cosem I'ocy-
0apcmeeHH020 KoOMUmema no 3HepeocOepertCeHuI0 U IHepeemuyeckomy Haozopy 6 PH
(Cosem).

OcHogHoil yenvto nesitenbHOCTH 3TOT0 Cosema SIBNSIETCS pa3padomKa TeXHU-
YEeCKUX HaIpaBJIeHUH »HeprocOeperarolield NOJUTUKA U CTPATeTHYeCKOTO pa3BUTHS
ATUX HampapieHUi. Takke SKCIEepPTHBIN COBET OyNIeT MPOBOAUTE IKCHEPMU3y HAYIHO-
TEXHUYECKHH M TEXHUKO-DKOHOMHUYECKUX Pa3pabOTOK, MPOEKTOB CTPOUTEIHCTBA HO-
BBIX, PAaCHIMPEHHS] U PEKOHCTPYKIMH IEHCTBYIONMX OOBEKTOB, pa3pabOTKy M pac-
CMOTpEHHE HOBBIX CTaHIAPTOB, HOPM M TpaBWi, TexHuueckux ycnosuii (TY), TexHo-
joruii 00opyAoBaHMsl, MPUOOPOB yueTa, PEryJIUPOBAHUS, OTHOCIIIUXCS K cdepe Hc-
M0JIb30BAHUSI TOIUTMBHO-YHEPTETUIECKUX PECYPCOB.

19 uronsa 1998 roma manmaroit mpexacraButeneit Pb u CoBetom MwuHHCTpOB
npussT 3akon Pecniyonuku benapyces «06 anepzocoepesricenuu», KOTOPbIN MOANUCAH
[Ipesunentom Pb. 3akon umeer 5 rnas, 1€ JaHbl OCHOBHBIE MOHATHUS TEPMUHOB, UC-
MOJIb3YEMBIX B DHEProcOEepeKCHHH, W yKa3aHbl BCE CTOPOHBI B3aWMMOOTHOIICHHHA B
npolecce eaTeabHoCcTH (pu3nueckux U opuaudeckux auil B Pb B cdepe sneprocte-
peXKeHHUs, 3aIMCcaHbl UEeIH U 3a/1a4i MOJUTHKU dHEprocOepekeHHsl B HAIlIeH CTpaHe.

3akononatenbcTBo PecnyOnmku benapych 00 sHEprocoOepexeHUU COCTOUT U3
HA3BaHHOI'O BbIlIe 3aKOHA U UHBIX aKTOB 3aKOHonaTenbcTBa PB, perynupyromux Bo-
npockl 3Heprocoepexxenus. Ha ceromsimanii nenp 3akoH umeeT 6omee 20 dononne-
Huti, TpuHATEIX CoBeToM MuUHUCTPOB B BujAe mnocraHoBieHuid CoBeta MHHHCTPOB
Pecny6muku bemapyce. [loctanosienunem Ne 15830t 31.10.01CM Pb yrBepauin [lo-
noxxenue o Komwurere mno s>HeprodhPeKTUBHOCTH, TIe MPONUCAHBI €r0 OCHOBHBIC
GyHKIMU U perraemMblie UM 3aJjauH.

B pecriybnuke B 1998roy ¢ menbro mponaranibl TOJTUTHKA YHEPTOCOSPEIKESHUS
CM Pb yrBepmun mpu PVYII «bemdneprocOepekenue» B T. MwuHcke YdeOHO-
BbICTaBOUHBIN K n3gatenbekuid 1eHTp (YBHMIL), ocHOBHBIC HampaBiIeHUs ASITEIbHO-
CTH KOTOPOTO:

1) oOyuyeHHE W TMOBBINMICHUE KBATHU(PHUKAIIMK CIICIUATKCTOB, padOTAIONIMX B
obJyacTu SHEprocOepeKeHus;

2) BBICTABOYHAS JCSATEIbHOCTD;

3) wusnmarenbcko-nonurpaduueckas aesrenbHocTh (¢ 21.05.2002).

B 1999roxay co3man KoopauHaiimoHHBIN MEXBEIOMCTBEHHBIN COBET 110 SHEP-
rocOepekeHnto 1 3P (HEKTUBHOMY HCITOJIb30BAaHUIO MECTHBIX TOTUTMBHBIX YHEPTETHYC-



ckux pecypcoB. Hanmonansnas Axkanemus Hayk (HAH) paspaborana psa nporpamMm
COBMECTHO C 3aMHTEPECOBAHHBIMA MHHHUCTEPCTBAMHU B 0OJIACTH YHEPTrOCOEPEKESHUS U
paspaborana «[Iporpammy HEOTIOXKHBIX Mep 1o 3Heprocoepexkennto B HAH benapy-
CU», TJIe yKa3aHbl OCHOBHBIE HamnpaBiieHus aesrenbHoctd MuactutyroB HAH benapy-
CH B 3TOM IIpOrpaMme.

C 1999rona B Pb BBenena skcneptusa Ha craHAapThl. B kaxmom ropoje Be-
JIETCSl HAJ[30p 32 BBINOJHEHHEM rocyaapcTBeHHOM [IporpaMmbl mo sHeprocOepesxe-
HUIO B PETHUOHE.

B 2001rony cormacuo Ykasy [Ipesunenta Pb Ne 516 ockomsnepeocbepesice-
Hue ObLT TIpeoOpa3oBaH B Komumem no suepeosghghexmusnocmu npu Cogeme Munu-
cmpog Pecnybnuxu Benapycw (cokpawenno — CM PF), ninu cokpaiieHHOe Ha3BaHUE —
Komsnepeoagpexmusrnocms.

B pecnyOnuke co3maH BHEOIOKETHBIN hond «OHepeochepedicenue», OTKya
JUTSL IpeAnpusiTUuil o penienro KoMaHeprosheKTUBHOCTH BBIIAIOT JIBTOTHBIE KPeIu-
Thl Ha dHeprocOeperarmIme MeponpusiTus. B pecnmyOnuke co31aH WHHOBAIMOHHBIN
douax Muntomsuepro (koHiepHa «bendHepro»), WHHOBAIMOHHBIC (GOHIAB MUHHU-
crepctB (o0beauuHeHuil). Ha MmecTHOM ypoBHE (ropoji, 00J1acTh) TaKXe co3/1aHbl (PoH-
Ibl (pMHAHCUpOBaHUS SHEProdpeKTUBHBIX MeponpuaTuil. Kaxmaoe npenmnpustue, B
CBOIO OYepenb, AOJDKHO CO3JaTh CBOM cyeTr «JHeprocOepexenue». [IpaBuTenbcTBO
Pb nonyyano aBaHcoBelie 3aiiMbl OT MexayHapoaHoro banka Pexkonctpykuuu u Pas-
Butus (MBPP) Ha moarotoBky paznnyubix [IpoeKTOB Mo 3HEeprocoOepexeHuto (Ha-
npumep, B 1998rony monyuen 3aitm Ha [IpoekT 1o nmoBsImeHu0 SHeprod3PpheKTUBHO-
CTH B COIMATBHOM CEKTOPE, BHITIOJIEHUE €T0 PACCYMTAHO Ha 5 JIET HA BCEH TEPPUTO-
puu benapycu, u B pesynbTare OyayT MPOBEIEHbI YHEprocOeperariue MeponpusTus
U PEKOHCTPYKIMSI Ha MHOTMX OOBEKTaX COLUAJIBLHOU Cepbl BO BCEX pernoHax pec-
nyOJIMKH — OOJIbHUIIBI, IETCKUAE CaJIbl, IITKOJIBI).

Exeronno B Muncke npu YBUL nmpoBoasiTcss ceMuHapbl, KOHPEPEHITUN U BbI-
CTaBKH TI0 dHEprocOepekeHuio u dHeProdHPeKTUBHBIM TexHomoTussM. OCHOBHAsS WH-
dopmarus mevaraeTcs B KypHayie «DHeprodpGeKTUBHOCTE» (M31aTenbeTBO «KoM-
9HEepProd3(eKTUBHOCTH» B T. MUHCKE) U CBOJHOM Katanore «JHeprodppeKTuBHOCTHY.
B Poccun uznaercs xxypaan «<ABOK», B Ykpaune — «<9HeprocOepexxeHue», rjae pac-
CMaTPUBAIOTCS] AHAIIOTMYHBIE BOTIPOCHI.

Komsnepeosgpekmusrnocms BCAYECKU TIOANIEPKUBAECT pa3paOOTKU B 00JIacCTH
HOBBIX UCTOYHHUKOB BBIPAOOTKH 3jIeKTpodHepruu (OD) Ha HETPaIUIMOHHBIX HCTOY-
HUKax ’Hepruu. llepen BceMu MUHHCTEPCTBAMHU PECHYONMKU U APYTHUMH pecryOiiu-
KaHCKMMH OpraHaMU YIIPaBJICHHsI TOCTABJICHBI 3a/1a4M 110 SHEPTOCOEPEIKEHUIO, KOTO-
pBI€ BBIpaXKAETCA B CIASAYIONIMX MOKA3aTENSIX:

1. [pupoct BanoBoro BHyTpeHHero npoaykra (BBII), %.

2. Pacxon kotenpHO-mieyHoro toruea (KIIT), TOHHBI YCIOBHOTO TOILIMBA
(Ty.T.).

3. Dueproemkocts BBII, %.

4. DxoHoMHYeCKUH A(DPEeKT OT peanusalnuu MEPONPHUITHH O dHEeprocoepe-
KEHUIO 32 TOJ, T.y.T., B TOM YHCIIe OT UCTOJIb30BaHus BOP u 0TX010B IPpOM3BO/ICTBA,
TYy.T.
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OcHoBHBIC HanIpaBJIeHN AeATe1bHOCTH HanmonaabHOM akageMumn HAyK
Pecnyosimkn Besapych B 00s1acTi pecypca u 3Heprocoeperammmx
TeXHOJIOT Uil

B 1973 — 1974ropax mpowu3omien NepBblii MUPOBOM HE(QTSHOW KPHU3UC, UTO
JIAJI0 Pe3KMM CKauOK YCHJIMSM 3alajHbIX CTPaH MO CHUXKEHHUIO 3HEPrOeMKOCTH Ipo-
MBILUIEHHOCTH, IPUYEM IIPOLECC MTOABEMA SHEPro3(PPEKTUBHOCTH, KaK ObLIO CKa3aHO
panee, 3ans1 okoso 10 — 12ner. IIpunsteie Mepsl, ocodeHHo B BenmkoOpuranuwy,
Wpnannuu, JlrokcemOypre, JlaHuu, MO3BOJIMIA COBEPIIUTh PE3KUIM CKAauOK B SHEPIO-
sapdextuBHOCTH Ha 25 — 32%)yxe k 1980rony.

B nacrosiee Bpemst CTpyKTypHast iepecTpoiika — Hanbomuee 3QPeKTUBHOE Me-
pornpusTre B pecypcocOepexxennn aisi PB, Tpebyromas pa3yMHOTO HaydHOTO TIOJIXO-
na. JTa 3aj1a4ya 1 nocTtaiieHa nepea HannonansHol akanemueit Hayk Phb.

Kak npaBuio, CHI)KEHUE PECYpCOEMKOCTH U SHEPrO€MKOCTH TEXHOJIOTUH U
U3JETIHA CTIOCOOCTBYET MOBBIIIEHUIO UX KOHKYPEHTOCTIOCOOHOCTH Ha BHEIITHEM PHIHKE.

B HacTosimee Bpemsi umeroluecst nmpupojaHbie pecypebl B Pb ncnone3yrorcs
IJIOXO M3-32 HECOBEPILICHCTBA TEXHOJOTHH (100bIYa M3 HEe(TAHBIX IUIACTOB HE(TH
no3BossieT noydath He 6onee 30% nedtu). Ilpu moObrue Tepsiercss 50% kamuitHbIX
coneil, morepu apeBecuHbl A0XomiT 10 30% BHIpYOKH, a CENbXO3MPOAYKTOB MO OT-
nenbHeIM BuaM — 10 40%. Beicoka 3HEpProeMKocTh NMPOMBIIIIEHHON MPOAYKLUHU B
PB, koTopas noka eiie B 2 pa3a BbIllI€, YeM aHAJIOTHYHBIX U3/EIUI pa3BUTHIX CTPaH, a
BEJIMYMHA 3aTPaT Ha TOIUIMBHO-3HEPTETHUECKHUE PECYPCHI CE0ECTOMMOCTH MPOAYKIINU
BBIpOCIIa 3a mocaeanue roasl ¢ 5 — 7%mo 20 — 25%.

Bb1600: onTUMH3aLUs PeCypcocOepexreH s U PeCypconoTpedIeHusl Ha OCHOBE
COBPEMEHHBIX Hay4YHO-TEXHUYECKUX TOCTHKEHHUU SIBISETCS OJHUM U3 OCHOBHBIX Ha-
NPaBJICHU MUPOBON SKOHOMHUYECKOW MOJUTUKH, U OHA JIOJDKHA OBITh PeaJn30BaHa U
B benmapycu.

HanuonansHas akanemust Hayk PecniyOnuku benapycs ynenser 6osnblioe BHU-
MaH#e paboTaM B 00J1aCTH pecypco- U SHEProcOepeKeHNs U COCPEeIOToUnIa paboTy B
HalpaBJIeHUsX, KOTOpPbIE IPUBEIEHBI B Ta0I. 2.

Tab6muna 2

IIyTn 1 HanpaBJIeHWsI MOJIEPHU3ANMH TEXHOJIOTH
B pecypcocoeperaonieii NoJUTHKE

OCHOBHBIE HCTOYHUKH

IIytu TexHonornuyeckoi mouepuuszanuu (¢ 1997rona
MOTEPh PECYPCOB y Aep i ( na)

1 2

1. Hepauunonansuelii | 1. PecypcHbIif MOHUTOPHHT.

pacxon marepuaioB B | 2. COBEpILIEHCTBOBAHUE METO/I0B pacyeTa U KOHCTPYUPOBAHMSL.
TEXHOJIOTUSIX U u31e- | 3. Mcrnonb30oBaHWE COBPEMEHHBIX TEXHOJOTHH: BBICOKOIHEpIe-
JUSIX TUYECKHE BO3JCHCTBUS, MOPOLIKOBAsl METAILTYPIUs, 3aMeHa pe3a-
HUS IJIACTUYECKUM Je(pOPMUPOBAHUEM.

4. Vcrionb30BaHUE HOBBIX MOJUMEPHBIX M KOMIIO3UIIMOHHBIX Ma-
TEpPHUAJIOB.

5. TexHOIOTUYECKHUI PeIMKIINHT .
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Oxonuanue mabiu. 2

1 2
2. Kopposus u u3noc | 1. Pacyer u KOHCTpYHpOBaHHE CUCTEM C BBICOKOW CTOMKOCTBIO K
KOPpO3UHU U U3HOCY.
2. cnonp30BaHNE COBPEMEHHBIX METOJOB 3allUThl ITOBEPXHO-
CTEH — MOKPBITHUS, YINIOTHSIOMAsA 00padoTKa, yIIPOYHEHHUE U T. .
. Micnonb30BaHNEe HOBBIX MATEPHAJIOB.

3
3. HepaunonanbHble 1. MOHUTOPHHT PHEPIONOTEPD U YCUIIEHUE TEIIO3ALUTHI.
TEeXHOJIOTHYecKkue mo- | 2. PacueT u KOHCTpyHUpoBaHUE 3HEprocoOeperaroieid TeXHUKH.
TE€pU SHEPTUU NPHU 3. 3ameHa PHEProeMKHUX TEXHOJOTHM.

nepepaboTke maTe- 4. Vcnonp30BaHNWE HETPATUIIMOHHBIX HCTOYHUKOB IMOJIyYEHUS

pHUAaJIOB, U3TOTOBJIE- SHEpIUU.
HUM U SKCIUTyaTallu1 5. Penukimuar Terua (CO3MaHUE M HUCIOJIB30BaHUE Pa3TUUHBIX
U3AeTIui TEIJI000MEHHHUKOB, TEIUIOBBIX HACOCOB M T. JI.)

B 1999rony HAH Pb pa3zpabotana psj HEOTIOKHBIX MEpP COBMECTHO C 3aHH-
TEPECOBAaHHBIMH MUHHCTEPCTBAMH B 00JacTu 3HeprocOepekeHus. beuta takxe pas-
pabotana mporpamma 1o 3QQGEeKTUBHOMY HCIOIB30BAHUIO MECTHBIX TOIUIMBHBIX pe-
cypcoB 10 2001rona. OnHuM M3 pa3fenoB 3Toi mporpammsl siBiseTcs «lIporpamma
HEOTJIOXKHBIX Mep mo sHeprocoepexxenuto HAH Pb». Exxeromno oOHOBIsIeTCS mpo-
rpamMma Meponpusituii HAH no sneprocoepexenuto B benapycu.

OcHOBHBIMU HampasiieHUsIMHU JiesterabHocTd MHCTUTYTOB HAH PB B nmonutnke
HEProcOEepeKEeHNUs SBISIOTCS:

1. CoznaHue U BHEAPEHHE CUCTEM aBTOMAaTHYECKOrO PETYIMPOBAHUS U ydeTa
TEIJIOBOM PHEPTUU B IPOU3BOJCTBEHHBIX U JIP. IOMELIEHUSX.

2. Co3naHue U BHEIPEHUE 3aMKHYTOH CUCTEMbI OXJIAXKIEHUS MHIYKIIMOHHBIX
neyei OXJIaXIeHUs.

3. Cosznanue u BHenpeHne nodacaaHoro peryaInpoBaHus OTOIUICHUS B aJIMU-
HUCTPATHBHBIX 3/IaHUSX.

4. CoznaHue U BHEAPEHHE CUCTEM CMEILEHUsI OOpaTHOW M 10/aBaeMOil BObI
JUIsl YMEHBUIEHUS pacxo/ia TEIIOBOM 3HEPTUH MPU OTOIUIEHUH TOMELIEHUH.

5. PazpaboTka u BHEpEHUE TEIEOCUCTEM IJISl IOJOTPEBA BOMBI.

6. Pa3paboTka yZenbHbBIX HOPM pacxo/ia TOIUIMBA.

7. Pa3paboTka 1 BHEpEHNE HHPPAKPACHBIX U3ITyyaTeleH.

8. DKOHOMMS >IIEKTPOIHEPTHH 33 CUET BHEAPEHUS SKOHOMUYHBIX CBETHIIbHU-
KOB.

9. PazpaboTka 1 BHEIpPEHHE CUCTEM MECTHOI'O OTOIUIEHUS C UCIIOJIb30BaHUEM
OoJiee JeneBbIX BUJOB TOILUIMBA.
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Tema 1. DQHEPTETUKA, DQHEPT'OCBEPEXXEHUE
N OHEPTETUYECKUE PECYPCbI

DHepreTuka, SHEProcOEpeKeHUe U IHEPreTUYECKUE PECypChl — OCHOB-
HbIe MOHATUA. PO B pa3sBUTHM 4eIOBEUECKOro O0IIEeCTBAa U YPOBHE €0 LIMBU-
au3anuu. McromaeMbie 1 BO300OHOBIsIEMbIE, TPAAUIIMOHHBIE U HETPAJAUIIUOH-
HbIE DHEPreTUYECKUEe peCypcehl. BUIBI TOIUIMB, UX COCTaB U TEIUIOTA CTOPAHMS.
VY c1oBHOE TOIJIUBO.

1.1.9Heprocodepe:keHue — 0CHOBA YCTOMYUBOIO Pa3BUTHS

OBnazneHne MCTOYHUKAMU SHEPTUU BCerAa ObUIO COCOOOM BBIKMBAHUS
yesioBeuecTBa. W cerojHs noTpeOaeHre SHEPTUu SBISETCS OJHUM M3 BaKHEH-
IIMX HE TOJIbKO 3KOHOMHYECKHX, HO M COLIMAIbHBIX MOKa3aTesield, BO MHOTOM
peaoNpeAeAIONINX YPOBEHb KU3HU Jitojiei. BoT moyemMy nHorma roBopsrt, 4to
SHEpPreTHKa YIPaBISIET MUPOM.

C KaxapIM TOJIOM Bce OOJIbIIE OOOCTPSIIOTCS BOMPOCHI, CBSI3aHHBIE C
ManbHEHUIIMMU TYTSIMU pa3BUTHsI dHEpreTuku. C oHOM CTOPOHBI, POCT Hacelie-
HUS U CTPEMJICHHE JIIOJIEN K MOBBIIICHUIO )KU3HEHHOTO YPOBHS JUKTYIOT HE00-
XOJJMMOCTh MHTEHCHMBHOI'O HapallMBaHUs MOIIHOCTeH sHepreTuku. C npyroi
CTOPOHBI, HCTOIIIEHKE 3al1aCOB TOPIOUMX MOJIE3HBIX UCKOMaeMbIX TpeOyeT Ooee
HKOHOMUYHOTO U PaIlMOHAJIBLHOTO MCIOJIb30BaHUs 3Hepruu. He meHee cepbes-
HOM TpO0OJIEMOIl SABIISIETCS HETaTUBHOE BO3/ECHCTBHE TOIUIMBHO-3HEPTEeTHUYEC-
KOr0 KOMILJIEKCa Ha COCTOSTHUE OKPYXKAIoIlel cpeibl, JOCTUTIIEe K HACTOSIIIEe-
My BpPEMEHHU KPUTHYECKOTo ypoBHsA. JloObIua, TpaHCHOPTUPOBKA, Mpeodpa3o-
BaHUE U MOTPEOJIEHUE PHEPTOPECYPCOB MPUBOIAT K 3arpsA3HEHUI0 aTMOc]e-
pBI, TUAPOCPEPHI U MOYBEHHOTO MOKPOBA, AeTpagauuu Giopsl U GpayHsbl.

O6ocHOBaHHBIE TPEIOCTEPEKEHUS YUEHBIX, MPU3BIBBI MPOTPECCUBHBIX
rOCYJIapCTBEHHBIX JiesiTelie K H3MEHEHUIO MapagurMbl  COLMAIbHO-
HKOHOMHUYECKOTO Pa3BUTHS, OCO3HAHUE MOJUTUKAMHU M HAIIMOHAJLHBIMU JIH]IE-
paMy BO3MOXKHBIX TPArMyeCKHUX IMOCJIEACTBUI MPOJOIKEHUS MPEKHEro MyTU
pa3BUTHS MIPUBENHU K PATY UCTOPUUECKUX COOBITUH, CPEeU KOTOPBIX KIHOUYEBBIM
sBisieTcs: Bcemupnas kordepennust OOH mo okpyskarorieit cpene u pa3BUTHIO
(Puo-ne-Xaneiipo, 1992rox). Ha mopore XX| Beka BrepBble B UCTOPUH PYKO-
BOAUTENN U riaBbl npaButenscTB 150 ctpan Mupa 0ObEIUHUIUCH AJI BbIpa-
OOTKH OpPUEHTHUPOB HA MYTU K YCTOMUUBOMY COLMATIbHO-3KOHOMUYECKOMY HKO-
JIOTHYECKH 0€30IacCHOMY Pa3BUTHIO OOILIECTBA.
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[Tornmast HeM30€KHOCTh IKOHOMHUYECKOTO POCTa, U, CIEA0BATEIbLHO, HE-
M30€KHOCTh POCTa MOTPEOIECHUSI SHEPTOPECYPCOB U YBEITUYEHUS TPOU3BOJICTBA
SHEPIHH, MEXKIYHAPOJIHOE COOOIECTBO BHIPAOOTANO Psijl MPUOPUTETOB HOBOM
DHEPreTUYECKON MOJUTUKH, OPUECHTUPYS JallbHENIIEE pa3BUTUE IHEPTETUKHU B
COOTBETCTBHH C MPUHIIMNIAMUA YCTOWUYMBOTO JKOJOTHYECKH 0€30MacHOTO pas-
BUTHSA.

B 0CHOBY HOBOUM 3HEPreTUYECKON IOJUTHUKHU MOJIOKEHBI MPU OCHOBHBIX
NPpUHYUNaA:

- BHeprocOepeKeHue;

- 3Heprodh(PeKTUBHOCTS,

- DKOJIOTMYecKas 0€30MacHOCTb.

DHepreTuka OyIyliero, TakuM o0Opa3oM, B MOCIIEAYIOIIEM CBOEM pa3BU-
TUU JOJIKHA PELIUTh MPU OCHOBHBIX 3A0AYU’

- HKOHOMHOE HCIIOJIb30BaHHE HEBO30OHOBIISIEMBIX SHEPTOPECYPCOB,;

- 3¢ ¢deKTHBHOE HCIIOJIb30BaHUE 3HEPrHH (C IENbI0 YMEHBIICHUS I10-
TEpb B IpOIIECcCe TeHepaIny, TpaHchopMalluu, epeadu U IoTpeOIeHus);

- YBEJMYEHHE WCIOJIb30BAHUS BO300HOBISEMBIX (QIBTEPHATHBHBIX)
DHEPrOpPECYPCOB U CTUMYJIMPOBAHUE MTOMCKA HOBBIX HICTOUHHKOB SHEPTHUHU.

1.2.OcHOBHbIE MOHSATHUS U ONPeieIeHusl

Oueprus (epeu. — deticmeue, dessmenbHOCMb) — 00Ias KOJINYeCTBEHHAs
Mepa pa3IuYHbIX (GOPM IBHKECHUS MaTepHH. B MPHUIOKEHUH K paccMaTpuBae-
MOW TUCHMILIMHE SHEPTHS — 3TO CIIOCOOHOCTH Tejla MIIM CUCTEMBI Tell COBEp-
m1ath paboTy. Buosl sHepeuu:. MeXaHU4ecKasl, TEIUIOBas, XMMHUUECKas, SIeKTpHYe-
CKasl, JJICKTPOMArHUTHas, SJCPHasl, TPABUTAILIMOHHAS. 3AKOH COXPAHEHUS SHePeUU.
SHEPIUsl HUKOT/IA HE CO3/IaeTCs U HE YHHUTOXKACTCS, OHA TOJIBKO TIEPEXOIUT U3 OfI-
HOT'O BUJIa B APYTOM.

DHepreTuyecKHe pecypcbl — MaTepUaibHble 00BEKTHI, B KOTOPBIX CO-
CpeZloTOYCHa HEPrusi, MPUTOAHAS ISl MPAKTUYECKOTO NMPUMEHCHHS YeJIoBe-
KOM.

JHepreTuka (Hayka) — OTpacib MPUKIATHBIX U TCOPETHUYECKUX 3HAHUM
00 sHepeoucnonv3osanuu — MPOU3BOJICTBE, MPeoOpa3oBaHUH, Mepeaade, pac-
npeeIeHIH U TIOTPEOJICHUH SHEPTHH B PA3IMYHbIX ee (popmax.

DHepreTHKA (Cexmop 9KoHOMUKU) — OA30BBIH CEKTOP HAIIMOHAIBLHON JKO-
HOMUKH, OXBAaTBIBAIOLIMNA €€ dHepeoobecneuerue, — TPOU3BOJCTBO, SKCIOPT-
UMITOPT, TPAHCIIOPT U paclpeieieHre SHEPropecypCoB.
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JHeprocoepexeHne — IPoOILECC, B X0JIe KOTOPOTO COKpamiaercs norped-
HOCTB B DHEPropecypcax M SHEprOHOCHUTENISIX B pacyeTe Ha €AUHUILY KOHEYHOTO
1oJie3HOTo 3 deKTa OT UX MPUMEHEHHUS.

DHeprocOepekeHne He CIelyeT OTOXIECTBIATh C OaHAIBHOW YKOHOMHU-
eil. DTo mpolecc MIAHOMEPHOTO MPOBEICHHS MEPOIPHUITHN (BHEAPEHHS CO-
BPEMEHHBIX TEXHOJIOTUH U 000PYAOBaHUS, ONITUMHU3AIMH CXEM U PEKUMOB pa-
00ThI, puMeHEeHUs1 3P(PEKTUBHBIX METOJI0B IKOHOMUYECKOTO CTUMYJIHNPOBA-
HUsI, TIOBBIIICHUST KYJIbTYPbI IIPOU3BOJICTBA H TIP.), MO3BOJISIFOIINX YMEHBIIUTH
notpebieHne SHeprun 6e3 CHIKEHUS KauyecTBa M 00EMOB BBIITyCKaeMOil mpo-
JTYKIIMHM WA OKa3bIBAEMbBIX YCIYT, YXYALICHUS YCIOBUNA paOOThI U OTABIXA JIIO-
7iei, CHUKEHHS YPOBHS MPOMBIIIJICHHON U 9KOJIOTUYECKON 0€301MacHOCTH IMPO-
U3BOJICTBEHHBIX MPOLIECCOB U T. 1.

K obnactu sHeprocOepexeHus: OTHOCITCS MPaBOBbIE, OPraHU3aIOHHbIE,
Hay4yHbI€, POU3BOICTBEHHbIE, TEXHUUECKHE U SKOHOMHUYECKHUE aKI[UH, HAIpaB-
JIeHHbIE Ha MOBbIIIEHHE 3(P(HEKTUBHOCTH MPUMEHEHHS TOTUIMBHO-IHEPTETUUECKIX
PECYPCOB U CHM)KEHHE MOTEPh Ha BCEX CTAIUAX YHEPTOMCIIONB30BaHUs, a TAKKE
Ha BOBJICUEHHE B XO3SMCTBEHHBIH OOOPOT HETPAIMIIMOHHBIX U BO300HOBIIsIE-
MBIX UICTOYHHKOB HEPTHHU.

1.3.PoJib 3HEpreTHKH ¥ IHEPropecypcoB B Pa3BUTHH
YeJI0BeYecKOoro 001ecTsa M ypoBHe NMBUJIN3AMA

DHepreTrka COCTaBJsIET OCHOBY OCHOB COBPEMEHHOW HuBMiIM3anuu. Ee
UCTOPUSI HAaCUUTHIBAET THICSIUEIIETHSI, BE/Ib YEJOBEK Hayasl MOTPEOIsTh IHEPro-
PECYPCHI yKE € TeX MOp, KaK HAYUUJICS MCIOJIb30BaTh B CBOUX IIE€JIAX OroHb. Ha
KaXKJIOM 3Tare UCTOPUYECKOTO Pa3BUTHS YCIOKHEHUE XO3IUCTBEHHOM NEsATENb-
HOCTHU U YKEJTAHHUE TTOBBICUTH YPOBEHb KU3HU HEN30€KHO MPUBOIMIN K HEXBATKE
SHEPruM, K MPOTUBOPEUHIO MEXTY JKEJIaeMbIM U BO3MOXKHBIM. J{J1s1 TpeojofeHust
MPOTUBOPEYUST HEOOXOIUMO OBLIO HAXOAWTh HOBBIE UCTOUHUKHU CHJI U SHEPTUH,
MOSIBJICHUE KOTOPBIX, B CBOIO OYepe/b, YCKOPSUIO POCT MPOM3BOJICTBA, HAYKH,
YUCJICHHOCTH M OJIATOCOCTOSIHUSI HACEJICHHSI, BCJICACTBIE Y€TO BHOBL BO3HUKAIIN
npo0JeMbl 3HeproodecnedeHus. [Ipobiaema 3HEprun U SHEPrOpecypcoB ObLIa U
OCTaeTCsl OJJHOM M3 BAXKHEUIINX TJIO0ATHHBIX MPOOJIEM, B pEIICHUH KOTOPOM 3a-
MHTEPECOBAHBI BCE HAPO/IbI, BCE CTpaHbl Mupa. [Iponecc notpediieHus yeaopeye-
CTBOM PHEPIMH UCTOPUYECKU MPOTEKAT KpaiiHe HepaBHOMepHO. OOl xapakTep
U3MEHEHUS] MHTEHCUBHOCTH YHEPronoTpedseHus orpaxaer rpaduk Ha puc. 1.1.

15



um_»
>

HakonneHue uHgopmayuu, b6a

Pacxod sHepauu, /e

Beka

| IX XIX XX (1900r.) XXI

Puc. 1.1./lunamuka notpeGieHUs SHEPTHH U Pa3BUTHUS YeIOBEUECKON IIMBUITM3ALIUN

CuMOaTHOCTh TIPOTEKAHUS TIPOIIECCOB MOTPEOJICHUSI SHEPTHH U HAKOILIC-
HUS WHGOPMAIMK CBHJICTEIILCTBYET O JKECTKOM B3aMMOCBSI3M MEXKIy Pa3BHTHEM
SHEPIreTUKU M OOIIECTBEHHBIM ITPOTPECCOM.

B nBamiiaTrom Beke MUPOBOE MOTPEOICHNE KOMMEPUECKIX YHEPTOPECYp-
coB Bo3pocio Oojee yeM B 20 pa3z. [Ipruem 3a mociieJHUE MATHACCAT JIET YesI0-
BEUYCCTBO M3PACXO0JIOBAIO OOJIBIIE PHEPTHH, YEM 3a BCIO MPEABLIYIIYIO HCTOPHIO
CBOETO CYIIECTBOBAHUS. ITOT e MEPHOJ] XapaKTEPU3YETCS PE3KUM YCKOPEHUEM
MHUPOBOTO HAyYHO-TEXHUYECKOTO M COIMAIBHOTO TMPOTPECCa, CYIIECTBEHHBIM
POCTOM YHCJICHHOCTH HACEJICHUS TJIAHETHI.

OTkphITHE OOJIBIINX 3aIacOB TOPIOYMX IIOJIC3HBIX HMCKOIAeMBIX U OblI-
CTpPO€ pPa3BUTHE TEXHOJOTHUH WX JOOBIUM, TPAHCIOPTHPOBKH U TEPEpabOTKU
MPUBEJIO K KPYITHBIM CIABUTAM B MHUPOBOW SHEPTETUKE W TI00ATU3AINH CHCTE-
MBI 3HeproodecreueHrs. JOCTyImTHOCTh PHEPIrUM M BHEJIPEHUE HOBBIX MAIIIWH,
000pyI0BaHMs, aBBTOMAaTHYECKUX CHCTEM YIPABJICHUS TTO3BOJIMIIA MHOTOKPATHO
MOBBICUTH TTPOU3BOUTEILHOCTh TPY/la © MUHUMHU3UPOBATH 00BheM (pr3ndeckoit
pabotel. PazBuTne TpaHcmopTa o0ecmedmio CBOOOTy TMEpEeMEIICHUs, CPEACTB
CBSI3U — CBOOOJY OOIIEHUS] U JOCTyna K WHOOPMAIMH, KUIUITHO-OBITOBBIX
CHUCTEM W KOMMYHHUKAIIMH — BBICOKHUH ypOBEHb ObITOBOro Komdopra. PocT mo-
TpeOJICHNS PHEPTUU UYPE3BBIYAHO BBICOK, HO MMEHHO TIOTOMY JOCTUTHYTHI
BBICOKAsI TIPOJOJKUTEIHHOCTh U YPOBEHBb JKU3HHU, W UYEIOBEK 3HAYUTEIHHYIO
JacTh CBOETO BPEMECHHM MOJXKET IOCBITUTH JOCYTY, 00pa30BaHUIO, CIIOPTY, CO3H-
MaTeNbHOU AesATeNbHOCTU. [IpencTaBieHue o TOM, CKOJIBKO ceiiyac 4yesoBede-
CKOE€ COOOIIECTBO MOTPEOSET YHEPTUU, MOXKET JaTh CIEAYIONIee CpaBHEHUE.
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Ecnu Bce pabotocnocobHoe Hacenenue 3eMian OyAeT TPYyAUThCS C TIOJTHBIM Ha-
NpsHKEHUEM CBOMX (DU3UMYECKUX CHJI IO 8 4acoB B CYTKH, TO 3a T'OJ] 3TO COCTa-
BUT He Oosiee 1% sHeprum, nojsyyaeMon B HACTOAIEE BpEMs 3a CYET UCIOJIb30-
BaHMsI OPTraHUYECKOTO U SJIEPHOTO TOILJIMBA U SHEPTUHU PEK.

CoBpeMeHHass SHEpPreTuKka — 3TO KOMIUIEKCHAsE OTpacib XO3sMCTBa,
BKJIIOYArOIIasi B ce€0sl BCE TOIUIMBHBIE OTPACIU U JIEKTpOsHEpreTuky. OHa oX-
BaThIBAET JIESTENILHOCTh MO A0OBbIYE, TPAHCIOPTHUPOBKE U NEpepadoTKe mep-
BUYHBIX SHEPreTUYECKHX PECYPCOB, BBIPAOOTKE, MEpeNaye M paclpeiesCHHIO
ANEKTPUYECKON U TEIJIOBOM HEPTUU. TE€CHO B3aMMOCBSI3aHHBIE JIPYT C IPYrOM,
BCE OTU OTpaciu 00pa3yloT €IUHbIA TOIUIMBHO-IHEPTETUUYECKUM KOMIUIEKC
(TOK), koTopsIii UTpaeT 0COOYIO0 POJIb B SKOHOMHUKE JIF0OOOW CTpaHbl, MOCKOJIb-
Ky 0e3 Hero (pakTMUeCKd HEBO3MOXKHO HOpMalbHOE (PYHKIIMOHUPOBAHUE HU
OJIHOTO M3 3BEHBEB XO34MCTBA.

O Ba)XHOU pOJIM PHEPIETUKU U SHEPTOPECYPCOB B PA3BUTUH IKOHOMHKHU
CBUJIETEJIBCTBYIOT JaHHbIE 00 YJEIHbHOM 3HEPronoTpeOICHUH B Pa3IMYHBIX
cTpaHax mupa. B3aummocssse mexny oobemom BBII u snepromotpebnenuem
ormerun akagemuk II.JI. Kanuna. Ha ocnoBe manueix OOH u BcemuphHoro
O0aHKa OH MOKa3all, YTO MEXIY ATUMHU BEIMYMHAMH CYIIECTBYET CUJIbHAs JIU-
HeiHas 3aBUCHMMOCTh (puc. 1.2),n caenan BBITEKAIOUIUA U3 HEe C OYCBHHO-
CThIO BbIBOA: «Eciu moan OyayT AUIIATHCS SHEPTeTUYECKUX PECYypCOB, UX Ma-
TEpHUaIbHOE 0JIar0COCTOSIHUE OYJET MagaTh».

CrnenyeT OTMETUTh, YTO K HACTOSAIIEMY BPEMEHHU MPOU3O0IIIO 3HAUUTEIb-
HOe ociabiieHue 3TOM 3aBUCUMOCTU U YPOBEHb SKOHOMHUUYECKOIO 0JIarococTosi-
HUSl B KOHKPETHOM CTpaHE OIpenessieTcsl y>Ke He TOJIbKO 00BeMOM, HO U 3(¢-
(eKTUBHOCTHIO UCTIOJIB30BAHUS IHEPTOPECYPCOB.

OaHUM U3 OCHOBHBIX (PAKTOPOB OYPHOTO Pa3BUTHUS MPOMBIIUIEHHOCTH U
MOBBILICHHS YPOBHS KM3HHU B JABAALIATOM BeKe craja snekTpuduxarus. Ha ce-
TOJTHSIIHUNA JI€Hb 3JIEKTPOIHEPTHUs SIBISIETCS CaMbIM YHUBEPCAJIbHBIM U yA00-
HBIM U3 U3BECTHBIX BUJIOB SHEPTUHU, TEMIIbI IPUPOCTA €€ MPOU3BOJICTBA MOUYTH B
MOJITOpPA pa3a MPEBBIIIAIOT TEMIIBI POCTa CYMMApHOT'O 3HEPronoTpedIeHus,
AIIEKTPOIHEPTETUKA SIBIAECTCA OAHON M3 HanboJiee AMHAMUYHO Pa3BUBAIOIINXCS
oTpacieil. be3 10CTaTOYHOIrO KOJUYECTBA JIEKTPOIHEPTUH HEBO3MOXKEH 3KO-
HOMHUYECKUN POCT, U CTPOUTEIHCTBY HOBBIX MPOMBIIIJIEHHBIX U KUJIBIX O0BEK-
TOB MPEJIIECTBYET ONEpekarolee HapaluMBaHUe MOIIHOCTH AJIEKTPOIHEPTeTH-
YECKOM CUCTEMBbI, KOTOPYK) MHOTME aHAJIMTHUKHA HA3bIBAIOT CAMOU KPUTUUYECKOU
uHPPaACTPYKTYpOil Mupa.
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B Tabn. 1.1npexacraBneHsl JaHHBIE IO IPOU3BOJCTBY JIEKTPOIHEPTUU B
HEKOTOPBIX CTpaHaX MHUpA. YKa3aHHbIE 3HAYEHUSI HE BO BCEX CIydasiX COOTBET-
CTBYIOT 00BEMY BHYTPEHHETO MOTPEOIEHUS, MOCKOIbKY 3JIEKTPOIHEPTHUs Hapsi-
Ny C MEPBUYHBIMU HEPropecypcamu SIBJISETCS MPEAMETOM MEXAYHApPOIHON

TOPIOBJIU.
Tabmuma 1.1

VYaejbHbli 00beM MPOU3BOACTBA YIEKTPOIHEPTHH B Pa3INYHBIX cTpaHax (1993 rox)

IIpoussox- IIpoussox- IIpoussox-
Crpana CTBO, Crpana CTBO, Crpana CTBO,
KBT-4/den. rox kBT -4/yen.-Ton kBT -u/uelr. -rox
Hopgerus 28515 ABcTpus 6478 [Tonwmmma 3462
Kanana 18278 Poccus 6297 3795 (199%.)
HIBeuus 17488 Janus 5872 benapych 2447 (1995.)
CIIA 12067 I'epmanus 5740 3099 (2004-.)
OuHITHANSA 10886 Yexwust 5660 [opryrams 2672
ABcTpanus 9048 I'oHKOHT 5356 bpazunus 1529
[IBeitapust 8097 Hunepnanpr 5086 Typuwmst 1026
Opannus 7459 Hcnanuns 4193 Nuanns 346
Slmonus 7167 Uranus 3917 Banrmagem 45

Y nenbHOe ANIeKTpOnoTpebIeHNEe B HAMMEHEE Pa3BUTHIX CTPaHAX U CPETHUM
nokazarenb 1o crpanam ODCP pasznmyarorcs Ha aBa nopsinka (B 2000romy — 83
u 8053kBt-4/uen. To1 COOTBETCTBEHHO), YTO TAK)KE AT OCHOBAHUS TOBOPUTH
0 SIPKO BBIPRXKEHHOM HEPABHOIIPABHH B 00JIACTH MOTPEOJICHHUS YHEPTUU HA pe-
rHOHATBHOM ypoBHE. B bemapycu HanGombiiee moTpebieHne dIeKTpoIHEePTUn
obu10 3adpukcupoBano B 1991roay u coctaBmino 49,2mipna kBt-u (4825kBT-4/
ven.-rox). [Tocie pacmaga CCCP B cBsi3U ¢ 00IIUM SKOHOMHUYECKUM KPU3HCOM
¥ CTIaJIOM MPOM3BOJICTBA MMPOU3OIILIO PE3KOE CHIKEHHUE TAHHOTO MOKA3aTeNs 10
32 mapa kBt-u (3150kBT-u/9en.-rox). B mocneanue roapl CHTyamusi HECKOJIb-
KO CTaOMIM3UPOBAIACH M HAMETHJIACH TEHIICHIHS IJIABHOTO POCTa JIIEKTPOTIO-
tpebaenwus, nocturmrero B 2004roay 34,1mnpn kBt u (3480kBT-u/4en. Tox).

[To oObeMaMm yIENBHOTO TMOTPEOJICHUS SJEKTPOIHEPTUU U TOILIMBHO-
YHEPreTHUECKUX PECYPCOB B IEJIOM Hallla pecrmyOiIrKa CYIIECTBEHHO YCTYIaeT
WHIYCTPHUATLHO Pa3BUTHIM CTpaHaM, HO elle OoJbllee OTCTaBaHue HabIo1aeT-
cst 10 3 (HEKTUBHOCTH MX MCTIOJIH30BAHUS.
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1.4.3¢pPpeKTHBHOCTH UCIOJIB30BAHUSA M NMOTPEOJIeHUS IHEPTIUHU
B Pa3JIMYHBIX cTpaHax Mupa u PecnyOsiuke beaapych

Hecmotpst Ha otcyrcTtBUe B Pb moctaTtoyHoro xoimyectBa COOCTBEHHBIX
TOPIOYMX TOJIE3HBIX HCKOMAEMBbIX, 3HEProd(p(GeKTUBHOCTH MPOMBIILIEHHOTO
POU3BOJICTBA, CEJICKOTO XO3SCTBA, KOMMYHAIbHO-OBITOBOIO CEKTOPa M IKO-
HOMMKHU B I1€JIOM HAXOJIUTCS HA KpailHe HU3KOM YpPOBHE.

DTO CBSI3aHO C TEM, YTO HAPOJHOE XO3SUCTBO JOJITOE BPEMS Pa3BUBAIOCH
10 SKCTEHCUBHOMY U SHEPrOEMKOMY IyTH. YBelInYeHrne 00beMOB MTPOU3BOCTBA
JIOCTUTAJIOCh B OCHOBHOM 3a CYET MPHUMEHEHHs 00Jjiee MOIIHOM TEXHUKH, POCTa
noTpeOIeHnsT KOHCTPYKLUMOHHBIX MAaTe€pHajioB, TOIUIMBA U 3JIEKTPOIHEPTHUH.
DneMEeHTbl TEXHOJIOTUM, OTBEYAIOIIUE 3a CHUKEHHE SHEPromnoTpeOIeHus U 3a-
HIUTY OKPYXKAIOLIEH cpelibl, UCKIIOYAIUCh U3 MPOEKTOB JUIsl BHIMOJIHEHUS TLIa-
HOBBIX CPOKOB CTPOUTENBCTBA B YCJIOBHUAX HEJOCTATOYHOTO (PHMHAHCUPOBAHMS.
Hopwmsbl pacxona sHepropecypcoB pa3padarblBaIiCh MUHUCTEPCTBAMH U BEIOM-
cTBaMu 0€3 MPUBS3KMA K KOHKPETHBIM MPOU3BOJICTBEHHBIM YCIOBUSIM U OOBIYHO
3HAYUTENBHO MPEBBIIAIN YPOBEHb PEAIbHOTO YHEpronoTpedenus. B pesynbra-
T€ Ha BBIMYCK €AUHUIIBI MPOAYKIIMHU B peciyOiuke pacxonayerca B 2 — 4pasza
OoJIbIIIe SHEPTETUYECKIX PECYPCOB, YEM B PA3BUTHIX CTPAHAX.

D¢ddexTuBHOCTh PHEPromoTpPeOICHUs B KOHKPETHOW CTpaHe OOBIYHO
OIICHUBAETCS C MOMOIIBIO MAKPOIKOHOMHUYECKOTO MOKA3aTENs «OHEPTOEMKOCTh
HYKOHOMHUKH>», PABHOTO OTHOIIIEHHUIO CYMMapHO MOTPEOICHHON YHEPTUH K 00be-
My BHYTpeHHero BanoBoro npoxaykra (BBII). Ha puc. 3 npeacrasiens! rpadu-
K{, XapakTepu3ylllue MO0 JaHHOMY IIOKa3aTeialo YpoBeHb 3()(PEeKTHBHOCTU
HHEPronoTpedieHns B pa3lnYHbIX CTpaHax mupa. CpaBHUBAs 3HAUEHUS SHEP-
TOEMKOCTH 9KOHOMHUKH B Pa3HBIX CTpaHax, ClIeAyeT yYUThIBATh HECOOTBETCTBUE
opuIMaTIBHBIX KYpPCOB HALIMOHAIBHBIX JIEHEKHBIX €IUHUI] MAPUTETY UX pealib-
Hoii mokynaTesbHo# criocoonocTH ([1T1C). B yacTHOCTH, 7151 CTpaH ¢ Mepexo-
HOM 3KOHOMHKOM oOMeHHBbIe Kypchl qojutapa CILIA 3aBbliieHsl, 4TO 00yCI0B-
JICHO MOJUTUKON CTUMYJIUPOBAHUS HKCIIOPTA.

DHEepProeMKOCTh MUPOBOM SKOHOMHUKHM Ha Haudano XX| Beka cocraBuia
okoj10 0,25T0oHH ycnosHoro Tomuea Ha 1000$MBII.

B nacTosimmee Bpemst Bce cTpaHbl pa3IeIuiIiCch 0 YPOBHIO 3HEProddek-
TUBHOCTH, KAK MUHUMYM, Ha MSTh TPYIIII.

CpaBuenue rpadukoB Ha puc. 1.2u 1.3 mokassIBaeT, 4To 3a TPHU JIECATH-
JeTHsl OTpeOJIeHHe SHEPTUM Ha IYIly HACEJIEHUSI BO BCEX CTpPaHaX CYIIECTBEH-
HO BBIPOCJIO U OJHOBPEMEHHO MPOMU30ILIA pe3kas AudQepeHiuanus cTpad 1o
3¢ (HEeKTUBHOCTH MCTIONH30BAHUS SHEPTUH.
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PecriyOnuka benapyck mo ypoBHIO 3HEProd((HeKTUBHOCTH B HACTOSIIEE
Haxoautcs mexay |l u IV rpynnamu, HECMOTps Ha TO, YTO pacHoyiaraeT MeHb-
MMM 3a11acaMH TOPIOYHUX UCKOTIAeMbIX, YeM HEKOTOPBIE CTPaHBI MIEPBOM TPyII-
nel. [ToaTomy moBbIIeHHE SHEPTrO3PPEKTUBHOCTH MPH MOCTSTICHHOM HapaIly-
BaHUH OOBEMOB MOTPEOJICHUS SHEPTUH SBISICTCS BAXHEHIITM U HEOOXOTUMBIM
YCIOBUEM MMOABEMAa SKOHOMHKHU benapycu u ee mHTerpanuu B MUPOBYIO KO-
HOMHKY.

OCHOBHBIE HpUUUHBL HEIPPEeKMUEHOZ0 UCNOIb306AHUA IHEP2OPECYD-
coe ¢ Ph:

- B XO3SMCTBEHHOW CHUCTEME OTCYTCTBYIOT JEHCTBEHHBIE MEXAHHU3MBI
o0ecreveHus paloOHAIBHOTO HCTIONB30BAHUS U SKOHOMHOTO pacxonoBanus TOP;

- OONBIIMHCTBO TPEANPHUATHN pabOTAIOT CO CHUKCHHOW MPOU3BOIM-
TEBHOCTBIO;

- YCTaHOBJICHHBIE HA MPENNPHUATHIX ABUTATEIN U MPOYee IEKTPO0Oo-
pYyJIOBaHHE UMEIOT YPE3MEPHBIH 3amac MOIIHOCTH;

- B CBSI3HM C DKOHOMHYECKHM KPHU3HCOM 00OCTpHIIACH MpoOIeMa TeXHH-
YECKOTO PEMOHTA U 00CITY)KHUBaHHUSI SJICKTPOOOOPYI0BaHNS;

- B Pb Her coOCTBEHHOT0 Pa3BUTOTO MPOMBIIUICHHOTO MPOW3BOICTBA
DHEPTrEeTUYECKUX CPENICTB, SHEProcOeperarwiero 00opya0BaHus;

- OTCYTCTBYET YeTKasi CUCTeMa Hay4HOTO COMPOBOXICHHS, HAyUHbIE U
MIPOM3BOJICTBEHHBIE KAl TIOXO MOATOTOBIEHBI MO Mpoduiito sHEprocoepe-
KEHHSI, OTCYTCTBYIOT MPOQMIBHBIE CIIEINATHLHOCTH B By3aX;

- OTCYTCTBYET IICHXOJIOTUYECKass HACTPOCHHOCTh W JKEJaHHe JIOAeH
(6pITOBBIX IOTPEOUTENEIT) SKOHOMHO PacX0A0BaTh SHEPTOPECYPCHI.

B kadecTBe OCHOBHBIX HAIPaBIICHUH Pa3BUTHUS SHEPTETUUECKOTO CEKTOPa
PB, cmsryaronmx neunuT coOOCTBEHHBIX TIEPBUUYHBIX YHEPTOPECYPCOB B yCIIO-
BUSX OTPaHUYCHHOCTH (PMHAHCOBBIX PECYPCOB, ONPEACIICHBI CIIETyIOIINE:

- CHW)KCHME SHEPrOEMKOCTH BHYTPEHHETO BAJIOBOTO MPOAYKTA;

- BHEeprocOepeKeHue;

- umnopT TOP 715 ycToiunBO paboThl HIMEIOIIMXCS SHEPTOMOIIIHOCTEH;

- 9aCTUYHOE MOKPBITHE ACPUINTA dJEKTPO- U TEIUIOCHAOKESHHS 3a CUET
HETPaTUIIMOHHBIX UCTOYHUKOB YHEPTUH;

- pa3BUTHE U MOJCPHU3ALMS TPAJAULUOHHON SHEPreTUKU HAa OPITOILIUBE
Ha 0a3e O6osiee SKOHOMUUHBIX BBICOKOI()(DEKTUBHBIX SJHEPIrETUYECKUX YCTAHOBOK;

- pa3BUTHE SAEPHOU YHEPTETHKHU.

Bce 3Tu HampaBieHUS pacCMOTPEHBI M 3aKpeIICHbl B DHEPreTUYECKOM
nporpamme Pb. 3akonom «O0 sHeprocOepexeHrun» 3HEpProcOepekeHrue Mmpu-
3HAHO MPUOPUTETHBHIM HAPABICHUEM PA3BUTHSI OTCUECTBEHHOM SHEPTEeTUKH.
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1.5.MecT0 u poJib JHeprocoepe:keHus B JHEPreTHKE U IKOHOMUKeE

beicTpoe ucToneHNE 3amacoB TOPHOYMX IMOJE3HBIX MCKOMAEMBIX, YXY/[I-
HIEHUE COCTOSIHUS OKPY>KAIOIIeH cpelibl, SKOHOMUYECKHE MPOOJIeMbl TOTIUBHO-
HYHEPreTUYECKOro KOMIUIEKCA MOJTOJIKHYJIM B KOHIE XX-TO BEKa MHUPOBYIO
0OIIIeCTBEHHOCTh K HEOOXOJAMMOCTH TPUMEHEHHUSI HEProcOeperaronimx Mepo-
NpUATUI BO BeeX cpepax FIHEPreTUKH U MPOMBIIIUIEHHOCTH, K CO3/IaHHUIO COTJIa-
COBaHHBIX MPOTPaMM M ACHCTBUI HA TOCYJIapCTBEHHOM U MEXIYHAapOIHOM
ypOBHSX. Pe3ynpTaToM cTanu cephe3Hble YCIEXH BO BHEIPEHHH dHeprocoepe-
raroIINX TEXHOJIOTUN, MHOTOOO IIAoIIUe pa3paboTKU B 00JaCTH MPOU3BOICTBA
AIIEKTPOIHEPTUU Ha 0a3e ra30TypOMHHBIX M MApOra3oBbIX YCTAHOBOK, HOBBIE
WHTErPALMOHHBIE TPOLIECCHl MEXAYHAPOJHOIO B3aUMOJEHCTBUS B 00JaCTH
HHEPreTUKHU U IKOJIOTUH, YTO MPHUBENIO K HAOTIOAAIOIIUMCS CETOHS TeH ICHIIU-
AM B CTpyKType MupoBoro norpebdnsenusi TOP. Tak, cormacHO COBpeMEHHBIM
pOrHo3am, Ao sipepHoro Tommea k 2020rony Oyner coctaBisaTh S — 6%.

Ha nomnto sneprocOepexeHus 1 BO3OOHOBIIIEMBIX UCTOYHUKOB DHEPTUU
npunerca 15 — 20%npudem 9 — 10% —Ha 105110 TOIBKO SHEProcOepeKeHHUS.
To ecTp 107151 SHEProcOEpeKEeHUsI BECbMa CYILIECTBEHHA U COM3MEPHUMA CO 3Haye-
HUEM JPYTUX HWCTOYHUKOB SHEPTUU B TOKPBITHHM DHEPTETUYECKUX MOTPEOHOCTEH
YeJI0BEYECTBA.

[To cyiecTByIOMM 3KCHEPTHBIM OLIEHKaM B HACTOsAIEe BpeMsi HaOJIo-
JIae€TCSl HETIPEPBIBHBIN, YCTOMYMBBIN MPUPOCT MUPOBOro notpedsenus TOP B
cpennem Ha 1 — 2%esxeroHo, HO CKOPOCTh MPUPOCTA MOCTETIEHHO CHUXKAETCS
¥ OYEHb CHIIBHO oTyimdaercs oT AuHamuku 1970 — 198@0om0B. D10 00BACHSET-
Csl aKTHBHBIM TPOBEJCHUEM 3HEProcOEpEerarmmux MEpONnpHUsITUA B Pa3BUTHIX
cTpaHax, paunoHanm3anued ux TOK, a Takke SKOHOMHUYECKUM KpPHU3UCOM B
ctpanax CHI" u cHmkeHueM B HUX HEpronoTpedyieHns U3-3a criaaa mpou3BO/I-
ctBa. [Ipu paccMoTpeHNH AMHAMHKHU 3HEPTONOTPEOJECHUSI €r0 ypOBEHb HEOO-
XOIMMO COOTHOCUTBH C U3MEHEHHUEM OCHOBHOTO NOKA3aTeNs, XapaKTEPU3yIOIe-
r0O YpOBEHb Pa3BUTHA MHUPOBOM SKOHOMHMKH. Takum MokazareseM SBIISETCS
00BeM MupoBoro BajoBoro npoaykra (MBII), koTopslii onpeaensercs ooiei
PBIHOYHOW CTOMMOCTBIO BCEX TOBApPOB U YCIYT, MPOU3BEIACHHBIX B MUPE B TE-
yeHue roaa. B mocinegHee Bpems MAET ITOCTOSTHHOE CHUKEHUE YHEPTOEMKOCTH
MBII, uyTo oka3bIiBaeT OJAroNpHUATHOE BIUSHUE HA Pa3BUTHE MHPOBOM 3KOHO-
MHUKH, COCTOSIHUE 3KOJIOTUH, YPOBEHb Pa3BUTHUS HAYKU U TEXHUKH, COXPAHEHUE
OHEPIreTUYECKUX U CHIPHEBBIX 3aM1aCOB IJIAHETHI 11 HOTOMKOB (puc. 1.4.).

B nacrosiiee Bpemst sHeprocOepexeHre yxKe BbIACISIOT KaK CaMOCTOs-
TEJIbHBIN OTAEIBHBIA SHEPTrOpPECYPC.
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Taxoil moAXo K MOHUMAHUIO YHEProcoOepekeHrs! OOBACHAETCS TEM, UTO
BO MHOTHUX CIIy4asix JIJisi MOJy4eHHUs HE0OXOAUMOro KOJMYECTBA SHEPIrUU IKO-
HOMHUYECKH Oojee I1esiecooO0pa3HbIM OKa3bIBAETCS BHEAPEHUE HHEprocoepe-
rarolMX TEXHOJIOTHH, yeM OypeHHe He(TSHBIX CKBa)KWH, pa3paboTKa HOBBIX
YrOJIbHBIX MECTOPOXKIEHHUM, CTPOUTENBCTBO HEPTEra3onpoBOAOB, ATOMHBIX
AIIEKTPOCTaHUMN M T.A. Tak Kak sHeprocOepekeHue MO3BOJSET H30eKaTh
CTPOUTENHCTBA BBINICYKAa3aHHBIX OOBEKTOB, CHU3UTh KOJIMYECTBO CKUTAEMOTO
TOIUIMBA, 00BbEMBI UCIOJIb30BAHUS SIAEPHOIO TOIUIMBA, CIIOCOOCTBYET COBEp-
[ICHCTBOBAHUIO MPOMBIIIJICHHBIX TEXHOJOTHM, TO 3TO MPUBOIUT K YMEHBIIIE-
HUIO 3arpsA3HeHHs OKpyxaromieil cpeanl. [loaToMmy sHeprocOepekeHne Ha3bIBa-
IOT CAMOCTOSITENIbHBIM 3KOJIOTHYECKH YUCTHIM UCTOYHHUKOM 3HEPTHUHU.

[lo pacueram crnenUaIUCTOB PKOHOMHYECKH OIPABIAHHBIN MOTEHIMAI
sHeprocoepexxenus B ctpanax CHI', LlentpanbHoit 1 Boctounoit EBporibl B Ha-
crosimee Bpemsi coctapisier nmpuMepHo 20 — 30%o0T1 ux obmiero norpebiaeHus
TOP. B nameit ctpane sHeprocoepexeHne paccMaTpUBaeTCA Kak KPYIHBIN Mo-
TEeHIMATbHBIN UCTOYHUK dHEPruu, cnocoOHbii oobecneunts 30 — 40%mnoTped-
HOCTEH pecryOInKy B 3HEpropecypcax, T0 €CTh MPAKTUUECKH BJIBOE COKPATUTh
UX UMIOPT, KOTOPBIM 00XOIUTCS €KErOAHO B MIJIITUAP/IBI 10JJIAPOB.

[Mudpsl MOKa3bIBAIOT, HACKOJIBKO OTCTaJON M Hed((EKTUBHON B IJIaHE
HHEPrOUCIIOIb30BAHUSA SBISETCS HA JaHHBI MOMEHT OT€YECTBEHHAs! SKOHOMH-
Ka. Peanuszanus umeronierocs NoTeHIMala 3HEProcOepekeHus crajga mpuopu-
TETOM SHEPTreTUYECKOW M SKOHOMHUYECKOM MOJUTUKU FOCYJapCTBa, Tak Kak (-
(EeKTUBHOCTH HCIIOJIb30BAHUS SHEPTOPECYPCOB SBIAETCA (HAaKTOPOM, KOTOPBII
ompezenseT MPOU3BOACTBO KOHKYPEHTOCIIOCOOHON MPOAYKIIMH, U B KOHEYHOM
cdeTe — CTaOMIbHOCTh M 3(P(HEKTUBHOCTH HAITMOHAIEHON YKOHOMHUKH.



Tema 2. TOIIJIMBHO-9HEPTETUYECKHUE PECYPCbI
2.1.9Hepropecypcol. Bo300HOBI/IsIeMbIe H HCTOIIAeMbIe YHEPropecypchl

[Ton »HEpropecypcaMu MOHUMAIOTCS MaTepHATbHBIE OOBEKTHI, B KOTOPBIX
COCPEIOTOYEHA SHEPIHs, IPUTOIHAS IS MPAKTHYECKOTO MCIIOJIb30BaHUS YEI0BE-
KOM. DHEprus, HEMOCPEICTBEHHO U3BJEKaeMasi B PUPOJIE, HA3bIBAETCS MEPBUY-
HOI, @ 3HEPropecypchl — NEPBUYHBIMU SHEPTOPECYPCAMH.

Knaccuguxayua nepeuunoii snepecuu

Ha xnaccu¢ukamuonnoii cxeme (puc. 2.1) BbIIENEHBI TPaIUIIMOHHBIE
BUJIbl HEPTUH, KOTOPbIE HIMPOKO HCIOJb3YIOTCS YEJIOBEYECTBOM, U HETPAAU-
LIUOHHBIE BUJIbI 3HEPIUHU, MAJIO MCIIOJIb30BABIINECS 10 MOCIEAHETO BPEMEHU B
CUIJIy OTCYTCTBHUSI SKOHOMHUYECKUX yCIOBUH U 3()()EKTUBHBIX CIIOCOOOB MX MPO-
MBIIIJIEHHOTO MPeo0pa30oBaHusl B TAKHE YHEPTOHOCUTENH, KaK AJIEKTPOIHEPTHUS,
TEIUIOBasl WM MEXaHUYECKasi SHEPTrusl.

lMepBUYHLIE
3Hepropecypchl
TpaanunoHHbIEe HeTpagMumoHHble
9Hepropecypchbl BUOblI 3HEPTUK
OHeprus OHeprus
AtomHas | | OpraHn. |_|ImaposHe BeTpa conHua
3Heprus TOMNMBO prus pek
OHeprus Buornor.
npunMeoB TOMNNMBO
TBepable Kugkue Ma3006p. OHeprus eoTep-
BUAbI BUAbI BUAbI MOPCKUX ManbHas
Tonnuea Tonnuea Tonnuea BOJH SHEepruns

Puc. 2.1.Knaccudukanus nepBUYHBIX YJHEPTOPECYPCOB

DHepropecypchbl MOAPa3ACNAIOT TaKKe Ha BO30OOHOBIISIEMbIE U HEBO300-
HOBJISIEMbIE.
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Hego300no06n1s1emule Inepzopecypcot — 1€, KOTOpble paHee ObUIM HAKOTM-
JIEHBI B MPUPOJIE U B HOBBIX T'€OJOTUYECKUX YCIOBUAX JIMOO BOOOIIE HE 00pa-
3yI0TCSl, MO0 UX 0O0pa3oBaHUE UAET C TOPa3/I0 MEHbIIEH CKOPOCTHIO, UEM IO-
TpeOieHue.

Bo3zoonoenaemvie nepeopecypcel — 1€, BOCCTAHOBIIEHHE KOTOPBIX I10-
CTOSIHHO OCYIIECTBIISIETCSI B IIpHpoJie (Ha CXeMe STH BHIIbI SHEPTHH ITOKA3aHbI B
sTYeKax ¢ 3aJIUBKON).

Oco0oe 3HaueHue cpead SHEPrMM BCEX BHJIOB 3aHUMAET COJHEYHAas
DHEPrus, TaK Kak, C OJTHOM CTOPOHBI, OOJBIIMHCTBO BUIOB SHEPIOPECYPCOB —
pe3ynbTaT npeodpa3oBaHUsl COJTHEYHOM dHEPIHUH, a C APYTrod CTOPOHBI, MOTEH-
HAAIbHA MOIIHOCTb U €MKOCTh 3TON0 MCTOYHHMKA 3HAYUTEIBHO MPEBBIIAIOT
3TH NIOKA3aTeIH ISl BCEX OCTaJIbHBIX 3HEPTOPECYPCOB, BMECTE B3AThIX. CoHIE
UTPaET PEIAIOIIYIO POJIb B SHEPTETUYECKOM OanaHce Halllel MIaHEeTHI.

2.2.Bujibl OpraHu4ecKux TOIJIMB, X COCTAB M TEIUIOTA CrOPAHUS

OCHOBHasl 4acTh YHEPreTUUECKUX MOTPEeOHOCTEN uenoBedyecTBa obecrme-
YMBAETCS B HACTOSIIEE BPEMs 3a CUET HCIIOJIb30BAaHUS OPTaHMYECKUX TOILIMUB.
Oprannyeckue TOILUIMBA — 3TO BELIECTBA, OCHOBY KOTOPBIX COCTaBIIAIOT Opra-
HUYECKHE COCIMHEHHMsI, TO €CTh B UX COCTaB BXOJST TJaBHBIM 00pa3oM Takue
aneMmeHTsl, kKak C n H. CpenHuil 3eMeHTHBI COCTaB OCHOBHBIX TOPHOYHUX HC-
KOIAaeMbIX MpeJCTaBjeH B Tabi. 2.1.

Tabmuma 2.1
YcpeaHeHHbII COCTAB OCHOBHBIX BUI0B OPraHH4eCKHX TOIIHB
HanmeHnoBanue Cocras, %wmacc

C H S,N,O C/H
Kamennslit yrospb 80 5 15 16
Bypsiii yroab 65 5 30 13
Topd 55 6 39 9,2
CanponenuToBbIe YIIu 78 9 13 8,5
CraHIpl 77 8 15 9,6
Hedtb 85 13 2 6,5
I"a3 (mpupoaHbIiT) 75 25 0 3

TerutoTa cropaHusi TOIUITMB M COCTaB MPOJYKTOB CrOPaHUs HAMPsSMYIO 3a-
BHCST OT JJIEMEHTHOro cocrasa. Uem Hmke coorHomenne C/H, teM Goblie Te-
TUTa BBIJESICTCS Mpu cropanuu 1 xr TormmBa. Yem Bbimie coaepkanue O, Tem
TEIUIOTa CTOpaHWs HIDKE. 3Hasl SJIEMEHTHBIN COCTaB TOIUIMBA, MOXKHO OTpee-
JIMThH €r0 TEIUIOTY cropaHus mo ¢popmyiie Menaeneena:

Q, =339,11C+ 1030 H 108,89 (S ¢, (1)
rae Qy — HM3IIas yJenbHas TemioTa cropanus Tormsa, kJx/kr; C, H, S, C—
coJiepKaHue B TOIUIMBE COOTBETCTBYIOIIUX 3JIeMEHTOB, %0 Macc.
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Husmas ynenpHas TemioTa cropaHus TOMIMBA — 3TO TO KOJIWYECTBO TEIl-
Ja, KOTOPO€ BBIIEISETCS MPHU MOJHOM CTOpaHHM €IWHUIBI MAacChl TOILUIMBA U
OXJIX/ICHUU TPOIYKTOB CTOPaHUs 10 TeMIEpaTypbl UCXOIHOTO TOIIMBA. DTy
TEIUIOTY CTOpaHUs Ha3bIBAIOT Takke paboueil. Bricuias ynenpHas Temiora cro-
paHusl TOIUIMBA JAOMOJHUTENBHO BKJIIOYAET B ceOsl KOJMUECTBO TEIlia, KOTOPOE
BBIICTISICTCS] TIPU KOHJEHCAIIMHM BOJSHBIX IMapoOB, COACPIKAIIMUXCS B JBIMOBBIX
razax. MakcuManbHbI{ SHEpreTUdecKuii 3PPeKT JOCTUraeTCs Mpu STOM B CIy-
qae CKUraHus npupoaHoro raza — 10 10%, B ciyyae )KUIKUX TOIUIUB — yXKE HE
oonee 5%.

Jlnst ynoOcTBa COMOCTaBICHUsT Pa3IMUHbIX BUIOB SHEPrOPECYPCOB M BO3-
MOYKHOCTH TIPOBEJCHHUS PsAZia PACUETOB PACXO/1 BCEX BUIOB TOILUIMBA CPABHUBACTCS
C PacxoIOM TaK HAa3bIBAEMOT0 YCJIOBHOTO TOIUIMBA. 3a YCJIOBHOE TOIJIHBO
NPUHATO TaKoe TOIJMBO, MPH CrOpaHMH 1 KI KOTOpPOro BblaejsieTcs
29300 k/I:x/kr 3Hepruu. lcmonp3oBaHue mnepeBoga 3HEPro3arpaT B pacxo
YCIIOBHOTO TOIJIMBA MO3BOJISIET CPAaBHUTH 3(PPEKTUBHOCTH IHEPrONOTPEOICHUS
Ha Pa3JIMYHbIX MPEANPHUITUAX U BBIIBUTH YT CHUIKEHHUS SHEPro3arpar, cpas-
HUTb MpeasiaraéMble TEXHOJIIOTUH, BUABI 000py10BaHuA U T. A. CpeaHss TerJio-
Ta CrOpPaHMS Pa3IMYHBIX BUIOB TOIUIMB IIPEJICTaBlIeHa B Ta0. 2.2.

Tabmuma 2.2
TemuioTa cropanusi pa3JIMYHBIX BUI0B TOIJIUB
VY nenbHast SJHEProeMKOCTh Kosddumument nep eBOHaV
HaumenoBanue B YCJIOBHOE | B HE(TSIHOMN
(TeroTa cropaHmus)
TOIUTHBO 9KBUBAJICHT
KameHHBIH yroJib 23000 — 3300@1x/kr 0,78-1,13 0,55-0,79
Bypsiit yroms 11500 — 2700@ I>x/xr 0,39 -0,92 0,27 - 0,64
Topd 9000 — 2200@/Tx/kr 0,31-0,75 0,21 -0,52
Cyxas npeBecuHa 10000 — 1900@I>x/kr 0,34 - 0,65 0,24 - 0,45
CnanieBast cMoJja 40000k I>x/kr 1,37 0,95
Hedts 41900k /Ix/kr 1,43 1
[TpupoaHbIii Ta3 48600k JI>x/kr 1,66 1,16
Bonopox 120600k 1x/xr 4,12 2,88
VY CIIOBHOE TOIUTHBO 29300k Ix/xr (7000kkan/kr) 1 0,70

Takke Mo 31EMEHTHOMY COCTaBy TOIUIMBA MOKHO ONPENEIUTh COCTaB
IPOAYKTOB CropaHusi. YTJEpOJ, BXOJAIIUN B COCTAB TOIUIMB, OKUCIISIETCS J10
YTJIEKUCIIOTO Ta3a, BOJOPOA — 0 BOJIbI, C€pa U a30T — 10 OKCUIOB CEPHI U a30-
Ta. OKCUBI a30Ta U CEepbl, BEIOpAChIBAEMbIE MPU C)KUTAHUU TOIUIMB B aTMOC(he-
Py, OKa3bIBalOT BPEIHOE BIIMSHHUE Ha 3JI0POBbE JIFOJACH, a 3aTeM, ocelas B CO-
CTaBe KHUCIBIX JAO0XACH, 3arpsA3HIIOT ruapocdepy u mouBy. Uem BbIIIE COOTHO-
mrenne C/H, Tem Oosbliie 101 AMOKCUAA yIiiepo/ia B IBIMOBBIX Ta3ax. SIBieHue
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«TapHUKOBOT0» 3((PexTa 00yCIOBICHO, ITTAaBHBIM 00pa30M, MOBHIIIIEHUEM KOH-
IEHTpalMK ATOro BemiecTBa B atMocdepe. Ha ocHoBe maHHBIX Ta0d. 2.2 MOYKHO
CeNaTh BBIBOJ, YTO HauboOJiee 3KOJOTUYECKH YUCTHIM OPraHUYECKUM TOIUIH-
BOM SIBJISIETCS] IPUPOIHBIN a3, TaK KaK OH MIPaKTU4YEeCKH He conepxut Su N, a
TaKXKe XapakTepusyeTcs Hanboee Hu3Koi BenmmunHou mokasarens C/H.

Becbma cepbe3HbIM HEOCTATKOM TBEPIBIXOPITOIUIUB SIBIISIETCS] BHICOKAs
30J1bHOCTh. [Ipy uX KMCrONBb30BaHUU MOSBISIETCS MPOOJIEMA BBIIPY3KH 30J1bl U3
KaMmepsbl cxuranus. IloMuMo 3T0ro, Menkue 4acTHLbl 30J1bl BHIOPACHIBAIOTCS B
atMoc(epy ¢ IBIMOBBIMHU ra3aMu. DTO TaKXe SBISETCS OJHOM U3 MPUYHH TOTO,
YTO ATH BHUJIbI TOIUIUB HEJJOCTATOYHO IIUPOKO MPUMEHSIOTCS B SHEPTETHKE.

3nauenun yoenvHoil IHEP2OEMKOCHU A0EPHO20 MONAUEA U INEKMPO-
IHepuu

N3 1 kr ypaHa npu pa3fioxKEHUH €ro B OOBIYHBIX peaKkTopax Ha TEeIio-
BBIX HEHUTPOHAX MOXXHO BBIIEIUTh 0K0J0 4751 Ik sHepruu (COOTBETCTBYET
16,21 y.1.). [Ipy npuMeHEeHNN COBPEMEHHBIX PEAKTOPOB Ha OBICTPHIX HEHTPO-
HaxX M MOJIHOM HMCIIOJIb30BAaHUU MOTEHIMANa SAEPHOro TOIIMBA U3 1 Kr ypaHa
MOsxHO m3Bjieub 10 520000 Ix (1800t y.T.).

2.3.JHepreTuyeckue pecypcbl mupa u Pecnyoauku benapych

Pa3Hbie UCTOYHWKY TIPUBOAAT pa3IUYHbIC JAHHBIC O TOM, KAKUMH KOJIU-
YECTBAMHU TEX WJIM MHBIX TOPIOYMX TOJIE3HBIX MCKOIAEMbIX 00JIa/1aeT YeIoBeye-
CTBO B HACTOsIIEe BpeMs M 3a KaKOW MEpHOJ] BPEMEHHU ITH 3arachkl OyayT HC-
ToIeHbl. HEeCOOTBETCTBUE 3TUX MPOTHO30B CBSA3aHO C TEM, UYTO HCIOJIB3YIOTCS
pa3TUYHBIC METOJMKH MPOTHO3WPOBAHUS, MOCTOSIHHO HW3MEHSICTCS CUTYyaIus
(OTKpBIBAIOTCS KAaKHE-TO HOBBIC KPYITHBIE MECTOPOXKICHUS, IMOSBIISIOTCS HO-
BbIe, OoJiee A PeKTUBHBIE CIOCOOBI T00BIUM U TIePEePabOTKH NEPBUYHBIX IHEP-
TOpPEeCypCoOB, U3MEHSETCS 3aKOHOJIATEIhCTBO B 00JIACTH OXPaHbI OKPYKaIOIIEH
Cpellbl U T. J.) ¥, BO3MOXHO, KPYITHbIC KOMITAHUHU U I1I€JIbIe TOCYAapCTBA IbITa-
IOTCSI TAKUM 00pPa30M U3MEHSTh CUTYAIIMIO Ha PHIHKE U B MHUPOBOM TOJIUTHKE.

Pecypcel opranndeckoro TomiMBa paseisioTCs Ha ofuiue — UMEIoIue-
Csl B HEpax 3eMJIU U U36/1eKaemble — IOCTYITHBIC JJI U3BJICUCHUS YEJIOBEKOM.
[IpakTyeckn HEBO3MOXKHO JOOBITH U ucnolib3oBaTh Bce 100% nosnesnoro uc-
KOIIaeMOT0, UMEIOIIETOCs] B JaHHOM MecTopoxaeHuu. Koadduument nzpneue-
HUS, OMNPEACNSIONINA 00 JAHHOTO BHJIa YHEPropecypcoB, MOTCHIIMAIBHO
BO3MOYKHYIO B HACTOSIIIEE BPEMS K M3BJICUCHUIO, B €T0 OOIIUX 3amacax, 3aBUCUT
OT cleayromux (akTOpOB: BHUJA TOIUTUBA, XapaKTepa MECTOPOXKIACHUS, Pa3BH-
TUSI TeXHUKH 100b1uu. Koadduimentsl nu3BiaedeHus s Haubosiee ynoTpeo-
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JsIEeMBIX TIEPBUYHBIX 3HEpropecypcos cieaytomue: ansi nedpru — 0,3 — 0,41pu-
poxanoro raza — 0,5 — 0,8yrna — 0,25 — 0,5CT051b HU3KHUKN KOIPDUITUEHT 15
yIIsl 00BSCHSAETCS OCOOCHHOCTSMHM 3aJIeraHus €ro TIACTOB M BHICOKOM OMacHo-
CThIO paboT. A BOT miisi HE(TU ITOT MOKa3aTeab HEOoNpaBlaHHO HHU3KHM. Mc-
MOJIb30BAHUE COBPEMEHHBIX TEXHOJOTHUH MOOBIYM HE(TH, KOTOPHIE MPUMEHS-
I0TCS B Pa3BUTHIX CTpaHaX, MO3BOJISIET M3BJIEKaTh, B 3aBUCHUMOCTH OT OCOOCH-
HocTel mMectopoxaenus, 1o /0 — 80%ot norennuana. B Poccun u ctpanax
CHI" ot6op HedTn oT moreHumana peako mpesbimaer 30%. 1o BapBapckoe
OTHOIIIEHUE K TaKOMY IICHHEHIIIEMY TOJIE3HOMY HMCKOIMaeMOMY, Kak HE(Th, Cy-
MIECTBEHHO NMPHUOIMKAET TO BPEMsI, KOT1a YEJI0BEUYECTBO MOMAJET B YCIOBHS HE
TOJIBKO PHEPTreTUYECKOTO KPU3HCA, HO U CHIPhEBOTO KPU3HCA BCEH XUMUUYECKON
IMPOMBIIIUIEHHOCTU. DTO CBSI3aHO C TEM, YTO HEPTEMPOIYKThI COCTABISIOT OC-
HOBY CBIPbSl BCEX OTpACIEd XUMHYECKOM NPOMBIIUICHHOCTH. Bpicouanias
IIEHHOCTh HE(PTH U Ta3a KaK XUMCBIPbs, OTPAHUYCHHOCTh X MPUPOIHBIX 3aria-
COB M HEBOCIIPOW3BOAUMOCTH OMPENEIISIOT HEOMYCTUMOCTh OPUEHTUPOBKU Ha
HUX KaK Ha dHEpreTuyeckoe cbipbe. Ho, HECMOTps Ha 3TO, B HACTOAIIUNA MO-
MeHT Bcero Jimiib 3 — 5% oT 100bIBaeMbIX 00BEMOB ATUX HMCKOMAEMBIX HC-
MOJIb3YEeTCS] B KA4YECTBE ChIpbsi HepTexuMuH. Takas cuTyanus o0yclIOBIEHA
TeM, 4TO He(Th W Ta3 00JIaJal0T BBICOKOW JHEPTOEMKOCTHIO, 3HAYUTEIIHHO
JYYITUMU TEXHUKO-IKOHOMUYECKUMH TTOKA3aTeNIMH JOOBIYH, TPAHCTIOPTHPOB-
KM U UCIOJIb30BaHUA M0 CPABHEHUIO C TBEP/AbIM TOIUIMBOM, PA3BUTHEM TPAHC-
NOpTa, BO3MOXKHOCTBIO Pa3BUTHIX CTPAH MOJIYy4YaTh OOJIbLIME MPUOBLIM 33 CUET
IKCIUTyaTanu HEe(MTSIHBIX MECTOPOXKIACHUN CTpaH TpeThero mupa. [loatomy
OKHMJIaTh CYIIECTBEHHOTO CHWXEHHUSI 00BEMOB MOTpeOaeHUsT He)TH U Ta3a Kak
BUJIOB TOIUIMBA B Omkaiiiiem OynymieM He npuxoautcs. HegTs — «aepHoe 30-
JIOTO» — SIBIISIETCSI CKPHITON MPUYMHON MHOTHUX COBPEMEHHBIX MEXTyHAPOIHBIX
KOH(JIMKTOB, U3-32 HEE MPOUCXOIAT PEBOJIOIMU U CMEHBI MTPaBUTEILCTB. [laH-
HbIE O CTPYKTYyp€ MHUPOBBIX 3allacOB OPraHUYECKOTO TOIUIMBA TPHUBEICHBI B
Tabmn. 2.3.

B Hacrosimiee Bpemsst 00beM SHEPronoTpeOIeHUs COCTaBIAET OKOJIO
15 mapa 1 y.1. K 202001y Iporuo3upyercs MoBbIIIEHUE 3TONH BEJIUYUHBI 10
19 muipa T y.T./roa. Tak kak TeMIbl pocTa SHEPronoTpeOICHUs B MOCIEAHEES
BpEMs 3HAYUTEIIBHO CHUZWINCH, TO CYIIECTBYIOIIMX 3aMaCcoOB TOJIBKO OpTaHUYe-
CKOTO TOIUTMBA YEJIOBEYECTBY JMOJDKHO XBaTuTh mpumepHo Ha 200 — 300mer.
[Ipu >TOM C y4yeToM COXpaHEHHs COBPEMEHHON CTPYKTYpbl MOTpEOICHUs pa3-
JUYHBIX 3HeproHocuteneid Hedtu xBatuT Ha 40 ner, raza — vHa 70 ner, yruei
Bcex BunoB — Ha 200 mer. HecMoTpst Ha TO, 4TO 3amachl Yriisl CYIIECTBEHHO
MPEBBINIAIOT 3amackl HEYTH W MPUPOTHOTO Ta3a, M HA TO, YTO yrojib Topaszio
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MEHEe IIEHEH C TOYKH 3pEeHHs He()TEXMMHUYECKOrO MPOU3BOACTBA, CyMMapHast
7ot HeTH W NPUPOJAHOTO Ta3a B CTPYKTYpe MHPOBOTO TOILIMBHO-
JHEPreTHYECKOTro OanaHca Ha CErOAHSAIIHUI JE€Hb MPEBBIIIACT JOJ0 BCEX OC-
TaJbHBIX SHEpropecypcon (0osee 60%).

Tabmuma 2.3
Jloka3zaHHBbIe MUPOBBIE 3aNIAChl OCHOBHBIX BU/I0B OPTaHHUY€CKUX TOIIMB

HanmenoBanue MupoBoii Texuudeckuii pecype | ons B MupoBoMm 3HEprodaance, %
VYromb 650Mmmpa T y.T. 23
39 (moOr1BacTCst Ooitee
Hedtn 150Mmapa T y.T. 4 vpn/ron)
ITpupoasslii ra3 90MIpa T y.T. 23

3anacel adepnozo 2oprouezo. Ha nnanere ecTh 3HaYMTENbHBIE 3aMachl
TOpUS U ypaHa, HO TMOCKOJIbKY TOPHIA MOKa HE HaIIeN MPAKTHUYECKOro MPUMEHe-
HUS B SHEPreTUKE, OLICHUBAIOTCS TOJBKO 3aIachl ypaHa, KOTOPbI OYeHb IIHPO-
KO pacnpoCTpaHeH Ha 3emiie, HO B CHJIBHO paccessHHOM Buje (B HM3KOW KOH-
IICHTPAIIMU COACPIKUTCS B BOJC M PA3IMYHBIX MOPOAax). PacueTsl creruaiu-
ctoB CIIA moka3bIBaIOT, 4TO PECYPCHI U3BJIEKAEMOT0O SEPHOTO TOIUTNBA OUYEHB
Besiukd. Ecin orpannunts 1ieny 1 kr npupoaHoro Meramindeckoro ypana $200
U UCIOJIb30BaTh PEAKTOPHI Ha TEIJIOBBIX HEUTPOHAX, TO PECYPChl MPUPOIHOTO
ypaHa MO 3HEPrOEMKOCTH NMPUMEPHO IKBUBAJIECHTHBI M3BIEKAEMBIM pecypcam
BCEro OPraHMYECKOTO TOIUIMBA. Eciu ke MpUHATH MaKCUMaJIbHO JOMYCTUMYIO
ey 3a 1 kr mpupoanoro ypana pasaoit $500u cuuTath, 9T0 OyIyT HCIIOIB30-
BaThCSl PEAKTOPHI Ha OBICTPHIX HEHTPOHAX, TO U3BIEKAEMbIE PECYPCHI MIPUPOJI-
HOro ypaHa oka3biBatoTcst B 1000pa3 BeilIe MO 3HEPrOEMKOCTH, Y€M BCE 3ara-
CBI OPTTOIUIHB.

Pazsedannsvie pecypcol — Sman mouH.

IIpocno3upyemvie pecypcol — 25MH MOHH.

C ucnonvzosanuem 3anacos ypaua 8 muposom okeare — 2500min mouHn.

[To nmporro3zam Hauana 1980x roioB 1075 S1€pHOTO TOIUIMBA B CTPYKTY-
pe mupoBoro TOK B 2020roay nomkHa O6bi1a 061 coctaButh 36 — 40% O1HaKO
aBapus Ha YADC B 1986roay Tak CHIBHO MOBIHKATIA HA 00IIECTBEHHOE MHEHNE
Y OTHOIIIEHHE K aTOMHOHN »HEpreTHKe, 4To Mo mporHoszam yxe 1990x romax
nonst aromHoi sueprun B 2020rony He momkHA npeBbicuTh 6%. B HacTosiiee
BpeMs JI0JIsl aTOMHON SHEPTUU B MUPOBOM DHEPIEeTHUECKOM OallaHCe COCTABIIS-
eT okoio 5%. To ects aBapus Ha HADC, no cyTtu, IoKkanbHas Karactpoda, yc-
KOpHJia MPOoIecC TI00aThHOTO MOTEIUICHUS Ha IJIaHeTe W MPUOIU3UIa BpeMs
rno0anbHBIX TipobsieM. Tem He MeHee, COBpEeMEHHAs CUTYyalusl Aeuimra sHep-
TOPECYPCOB BBIHYXAA€T K MHTEHCHBHOMY Pa3BUTHIO aTOMHOW 3HEPreTHUKH.
Pa3zpaboTanbl HOBBIC TIOKOJIEHHS SIIEPHBIX peakTopoB U ADC TOBBIIICHHON

31



oe3onacHoctu. Tak, B PO B Teuenue Ommkaimux 30 JieT miaHupyeTcs BBOJ B
JeICTBUE 25 KPYHHBIX aTOMHBIX 3JIEKTPOCTAHIIHH.

OO1ue pecypchl TOIIMBA OYEHb BEJIMKH, U YEJIOBEUECTBY HE NMPUAETCA
CTOJIKHYTBCSI B 0003pMMOM OyAyIIeM C 3HepreTHueckumM ronoaom. [Ipobiema
COCTOHUT B TOM, YTO HeoOXoAuma ObIcTpasi MepeoprueHTalus B IPUOPUTETE TEX
WIM MHBIX BUJIOB TOIUIMB JJISi COXPAHEHHUs 3alacOB ChIPbEBOW 0a3bl HEPTEXU-
MUU U IPEAOTBPAILIEHUS SKOJIOTUYECKOM KaTacTPOPBhl.

Ilomenyuanvnsle pecypcol 60300H081AEMbIX UCHIOYHUKOB IHEPZUU

[ToTeHnuan 3TUX PECypcoB 3HAUUTETHHO BBIIIE, YeM CYMMAapHBIE 3aIachl
BCEX BUJIOB OPTaHUYECKUX TOILJIUB U SIIEPHOTO TOIUTMBA. EcTecTBEHHO, OJTHOE
WCITOJIb30BAHUE ITOTO MOTEHITMATa HEBO3MOXKHO, HO, B IPUHITUIIE, YETIOBEUECT-
BO B OyAyIIeM BIIOJIHE CMOXET 00eCIeYnTh ceOsi IHEPTHEH, UCTIONb3Yys TOIBKO
BO300HOBJISIEMbIE SHEPTOMCTOYHUKH.

Onepeus Coanya — 1200Quapo m y.m.l200.

T'uopasnuueckas snepeus (pexu, npunugsl, 60ust) — 3,6mapo m y.m.l2o0.

Tennosas suepeust okeana — 12mapo m y.m.l200.

I'eomepmanvuas snepeuss — 36 — 572unpo m y.m.leoo (monvko ons pati-
OHOB BYIKAHUYECKOU OesiMeIbHOCU).

Ounepeus sempa — 22 — S56uapo m y.m.l200.

Auepzopecypcot Pb

3a cyeT 3HepropecypcoB, PACMOIOKEHHBIX HAa TEPPUTOPUH PECITYOIUKU
(HedTh, MONYTHBIN Ta3, TOPP, IPOBa, THAPOIHEPTHUS), OOCCIIEYCHHOCTh UMHU B
2002roay cocraBuina 15,1 %,9T0 COOTBETCTBYET 5,2MJIH T y.T.

Hed1h 1 monyTHblii ra3. Pazsenannpie MecTopoxaeHus HepTH Ha Tep-
putopuu bemnapycu cocpenoroyeHsl B HedTerazoHocHoM obsactu — [lpumst-
CKOM BHaJWHE, MJIOMAasr KOTopoi okoyio 30 ThiC. kM2, HauanpHble M3BIEKae-
MbI€ pecypchbl HedTH ObLTH OlleHeHbI B 355,56MiiH T. B mpoMbliieHHbIE KaTe-
ropuu niepeBeneHo 46% ykazanHbix pecypcoB. B nepuon ¢ 1965roqa mo 2002
ObuH OTKPBITHL 185 MecTopoxaeHuii ¢ 3anexamu HedTH, 64 U3 KOTOPBIX UMe-
I0T cyMMapHbIe 3anackl 168 mutH T. HepasBenanubie pecypcbl He(pTH OlleHHBa-
foTcst Ha ypoBHe 187,56miH 1. C Hayana pa3zpadoTtku 1066iTo 108MiH T HedTH
1 11,3 Maps M° IOMYTHOTO Ta3a, OCTATOYHbIC 3aIAChl HE(TH TPOMBIIIICHHBIX
KaTeropuii COCTABISIOT 58 MITH T, MOy THOTO Ta3a — 34,3MIIH M.

OcHoBHast 9acth HeTH (96%) noOwiBacTcst (B mociemHee Bpemsi Ooliee
1,8 MJIH T B T0OJ) U3 aKTUBHBIX OCTATOYHBIX 3aIaCOB, KOTOPHIC COCTABIISIOT
26 mimH T (41%). O0ecnieueHHOCTh aKTUBHBIMU 3amacaMu cocrasiseT 15 e, a
BMECTE C TPYIHOU3BIIEKAEMbIMU (HU3KOIPOHHIIAEMbIC KOJUIEKTOPBI, 0OBOIHECH-
HOCTh Oosiee 80%u BbICOKas BA3KOCTh) — 31rop.
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[IporHo3upyembie 00bEMBI TOI0BOM JOOBIYM HE(DTH B MITH T COCTaBAT: B
2005rony — 1,66; 2010 — 1,47, 2015 — 1,272020rony — 1,08.

YpoBeHb 106b1ar momyTHOro raza Ha 2002rox cocraBmn 246 MiH M, B
2005rony — 230MH M, B 2010 — 204w M3, B 2015cHusuTesa 10 177 MuH M,
a B 2020roxy — 10 150mH M°.

Topd¢. B pecnybnuke pazsegano 6osee 9000TopdssHBIX MECTOPOXKICHHIMA
00111eH TIIOIABI0 B TPAHUIAX MPOMBIIIJICHHON TTYOHHBI 3aJieku 2,54 MJIH ra ¢
NepBOHaYaJIbHBIMU 3amacaMu Topda 5,65mipa 1. K HacrosieMy BpeMeHH oc-
TaBIIIMECS TEOJIOTUYECKHUE 3armachl OINEHUBAIOTCS B 4 MIIPA T, YTO COCTAaBISET
70%o0T nepBOHAYATHHBIX.

OcHOBHBIE 3amachl 3aJETalOT B MECTOPOKICHUSAX, UCIIOIH3yEMbIX CEJb-
ckuM xo3siictBoM (1,7 mupa 1, miar 39% ocTaBHIMXCs 3aMacoB) WM OTHECEH-
HBIX K IPUPOI00XpaHHBIM 00bekTaM (1,6 mipa T, uiu 37%).

Pecypcot Topda, oTHeceHHBIE B pa3pabaTbiBaeMblii (DOH]I, OIIEHUBAIOTCS B
250MmH T, uTO cocTaBiseT 5,5%ocTaBmmxcs 3anacoB. M3Biekaemble ipu pas-
paboTke MecTopokaeHuit 3anace! orieHuBatorcst B 100 — 130vuH T.

[IpuBeneHHbIC TaHHBIC CBUACTEILCTBYIOT O 3HAUUTEIBHBIX 3armacax Top-
da, pacnosaraeMbIX pecIyOJIMKOW, OJHAKO 0e3 mepecMOTpa HampaBJeHMit
HCIOJIL30BAHUSI UMEIOIIUXCS PECYPCcoOB HCNOJb30BaHUue Topda aAJsi IHep-
reTH4ecKHx LeJieil HepeaabHo. OCHOBHBIM MOTpEOUTENEM TOPPSHBIX OpUKe-
TOB SIBJIICTCSI HACEJICHHWE. YUWTHIBAsS MMEIOIIMECS pecypchl Topda U TO, 4TO
OpUKETHI — OTHOCUTENHHO JCIICBBIA BUJ TOTUTMBA, MOYKHO TOBOPHUTH O I€JIeco-
00pa3HOCTH MOJIeP:KAHUS UX NMPOU3BOJACTBA HA IOCTUTHYTOM ypoBHe. Oj-
HAKO B CBSI3M C BBIPAOOTKOM 3a1macoB Ha psJie NEHCTBYIOMIMX OPUKETHBIX 3aBO-
JI0B B OJIMDKaWIIeH MEpCIIeKTHBE OKUIACTCS CHIDKEHHE 00bEMOB BBIMTyCKa TOTI-
JMBHBIX OpUKEeTOB. YacTHuHass KOMITEHCAIIUS TOTO BO3MOJKHA 3a CUET JOOBIUN
KyCKOBOTO Topda, a TakKe CTPOUTEITHCTBA MOOWIIBHBIX 3aBOJOB MOITHOCTHIO
5 — 10rsIC. T.

Jlnis moBbITeHnsT KO3 GUITMEHTa UCIIOIB30BaHUs 3ajekeld Topda U Ta-
KUM 00pa3oM YBEIUYCHUS H3BJICKACMBIX €T0 3alacoB HEOOXOIMMO IIMPOKOE
BHEJ[PCHHE HOBBIX HAIPABIICHWH HCIOJIb30BaHUS BBHIPAOOTAHHBIX TOPQSHBIX
MECTOPOXKICHUN — BhIpaboTKa 3amacoB Topda ¢ octaBienuem 0,2 — 0,3merpa
3aIIUTHOTO CJI0S, TOBTOPHOE 3200 1aunBaHNE BHIPAOOTAHHBIX MECTOPOKICHU.

be3 mepecmoTpa HanpaBieHU UCIIONB30BAHUS 3a11aCOB TOp(da B CTOPOHY
YBEJIIMYECHUS TTPOU3BOJICTBA IS SHEPTETUIECKHUX I1eieii 00BEMBI €0 TPOU3BO/I-
CTBA JJIsl TOIUTMBHBIX IIeJiel He OyMyT npeBbimath 1,3 MITH T y.T. B TO/I.

Ioproune cianubl. [IporHo3Hbie 3anackl Toprounx cianies (JIrodaHckoe
U TypoBckoe MeCTOpOXKIeHHs) olleHuBaroTcs B 11 Mipa T, MPOMBINIICHHBIC —
3 muipa T. Hanbonee n3yueHHBIM sBIsIETCSl TypOBCKOE MECTOPOXKACHHE, B TIPE-
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Jies1ax KOTOPOro MpeIBapuTeNIbHO pa3BelaHo MEPBOE IAXTHOE MOJIe C 3armacamu
475 — 697w T (1 MAH T TaKMX CJIaHIIEB dKBUBajeHTEeH mpuMmepHO 220 ThiC.
Ty.T.). Termnora cropanus — 1000 — 151Gkkan/kr, 301pHOCTE — 75%), BBIXO]
cMoi — 6 — 9,2%¢onepxxanue cepsl — 2,6%.

Ilo cBOMM KayecTBEHHBIM TMOKAa3aTelsiM O0eJIOPYCCKHE TOprYHe
CJIaHUbI He ABJAITCH 3P PeKTUBHBIM TOMIMBOM H3-32 BBICOKOM MX 30JIbHO-
CTU Y HM3KOM TeIJIOThl cropanus. OHU HENPUTOAHBI JIJISl MPSMOTO CXKUTaHUS,
TpeOYIOT MpeIBaPUTETHLHON TEPMUUECKON NEepepadOTKU C BBIXOJOM KUAKOTO U
ra3zoo0pa3Horo toruBa. CTOMMOCTh OTYYaeMbIX MPOAYKTOB (KOKCOBBIi ra3 u
cianneBoe macino) Ha 30% Beilie MUPOBBIX IIeH HA HE(PTH C YIETOM €€ T0CTaB-
KM Ha TeppUTOpHUI0 pecryOauku. [lomrumo ckazaHHOTO, CleAyeT OTMETHTh, YTO
nojiyyaemasi mocjie TepMUYECKON MepepadOTKU uepHasi 30J1a HEMpUTrogHa s
JaTbHENIIEro UCIOIb30BAaHUS B CETbCKOM XO3SIICTBE U CTPOUTENBCTBE, a U3-3a
HEMOJHOTO M3BJICUEHUSI OPTraHMYECKOH MacChl B 30JI€ MPOCIEKUBACTCS COIEP-
YKaHUE KAHIIEPOTCHHBIX BEIICCTB.

Bypsie yrau. [To coctosauto Ha 1 suBaps 2003ro/1a B HEOT€HOBBIX OT-
JIO’KEHUSIX U3BECTHO 3 MECTOPOXKIeHUs OyphIx yriei: JKutkoBuuckoe, bpunes-
ckoe u ToHexckoe ¢ oomumu 3arnacamu 151,6MiIH T.

Pa3Benanbl eTanbHO M MOATOTOBJICHBI JJII TIPOMBIIIIEHHOTO OCBOCHUS
nBe 3anexu JKutkoBuuckoro mecropoxaenus — CeepHasa(23,5 i 1) u Haii-
muHckas (23,1 man 1), aBe apyrue (FOxuas — 13,8min T u KonbMeHckas —
8,6 MJTH T) pa3BeaHbl IPEIBAPUTEILHO.

Ha 0a3ze JKuUTKOBHYCKOTO MECTOPOXKIEHHUS C YUYE€TOM MpPEABAPUTEITHHO
pa3BeJaHHBIX 3allacoOB BO3MOXHO CTPOUTEIHCTBO OypOYroJIbHOTO Kaphepa ro-
noBoit mourHOCThIO 2 MiH T (0,37 MutH T y.T.). OpHEHTUPOBOYHASI CTOUMOCTh
CTPOUTENHCTBA TEPBOM oOuepeau paspe3a MOUIHOCThIO B 1,2 MIH T B roj
(0,22 M T y.1.) coctaButr 57 mun gosur. CIIA, npu yBeIndeHHH MOITHOCTH
no 2 — 2,AmiH T otpedyercs gomoiaHUTENbHO 25,7 MutH gosut. CIIA. Yrmum
HU3KOKAJOpUWHBIE — HU3IIAs TEIIoTa cropaHus padodero tormBa 1500 —
1700 kkan/kr, BaaxxHoctb — 56 — 60%cpennss 30apHOCTE — 17 — 23%p1pu-
TOJIHBI ISl UCIIOJIB30BaHUSI KAK KOMMYHAJIBHO-OBITOBOE TOIUIMBO TOCIIe OpUKe-
TUPOBAHUSI COBMECTHO C TOPPOM.

Pa3paboTka yroabHbIX MECTOPOKIAECHUI BO3MOMXKHA OTKPBITBIM CIIOCOOOM,
OJIHAKO B Onmkaifliell TepCrneKTHBE HE PEKOMEHIOBaHA PECIyOJIMKaHCKOU
HKOJIOTHYECKON KOMHUCCUEH, TOCKOJIBKY B PE3YJIbTaTe BBIHYKIACHHOTO PE3KOT0
CHUKEHUSI TPYHTOBBIX BOJ BO3MOKHBIM IKOJIOTMYECKUM yiepd u3-3a rudenu
JIECHBIX YTOJIM{, PBIOHBIX MPYJOB, CHIXKEHHS YPOXKAWHOCTH CEIbXO03YTOJHM,
3aMbIJICHHOCTH TEPPUTOPUI 3HAYUTEIHHO MPEBBICUT TIOTy4aeMbI€ BBITOIBI.
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Tema 3. TPAJULIMOHHBIE CIIOCOBBI NOJYUYEHUS
YITEKTPUUECKOM U TEILJIOBOM DHEPI'UUA

3.1.Ha3HayeHNe U OCHOBHbIE THIIBI JIEKTPOCTAHIIUM

Bo3moxkHOCTH M criOCOOBI MOMy4YeHus, a MpaBUjIbHEE CKa3aTh, Mpeodpa-
30BaHUs DHEPrUU YEJIIOBEUYECTBO HM3YyYAeT M OCBAMBAECT HE OJHY COTHIO JIET.
[Tpou3BOACTBO PHEPIUM MPEANONATAET €€ MOJyYeHHE B YJOOHOM JUIsl UCTOJIb-
30BaHUs BUJE, a CaM IMPOIIECC MOIYYEeHUS — TOJIBKO MPeoOpa3oBaHue U3 OJHOTO
Buaa B Apyroil. [Iporecc koHeYHOro MOTPeOICHHS SHEPTUU TAK)KE 3aKITI0YaAeT-
Csl TUIIb B TpaHCHOPMAIIUY €€ BU/IA U/UITH KauecTBa.

HauGoinee yqoOHBIM M3 M3BECTHBIX B HACTOSAIIEE BpEMs BUAOB HEPTUU
ABJISIETCS DJIEKTPOIHEPTHUsl, KOTOPask MO MPaBy MOMXKET CUUTATHCA OCHOBOU WH-
aycTpuanbHOM muBmiIM3anud. OHa o00JaJaeT yHHUKAJIbHBIM — KOMIUIEKCOM
CBOMCTB, KOTOpBIE JENIAl0T €€ HE3aMEHUMOM KaK B MPOM3BOJCTBE, TaK U B I0-
BCEITHEBHOMW U3HU 4eJOBEeKa. BO-NIEpBBIX, 3JIEKTPOIHEPIUsl YHUBEPCAIbHA, TO
€CTh MOXET HCIIOJb30BAThCA B CAMbBIX pa3auyHbIX Lersix. C moMomipo He-
CJIOKHBIX MPUOOPOB U YCTPOMCTB €€ MOKHO IPeoOpa3oBaTh B MEXAHUUYECKYIO,
TEIUIOBYIO, AJIEKTPOMAarHUTHYIO MU XMMHUYECKYIO DHEpPruro. Bo-BTOpBIX, 3nek-
TPOSHEPTUIO OTHOCUTEIHHO JIETKO MEpeaBaTh Ha OOJIBIINE PACCTOSHUS U pac-
npeesITh MKy NOTpEOUTENs MU, a y4eT €€ pacxoja peaau3yercs Ha Oasze
IPOCTHIX, HEJOPOTUX U 0OJIAJAIONIMX TPU STOM BBICOKOW TOUYHOCTHIO U3MEPH-
TeJIbHBIX MPUOOPOB. Enle 0HUM IIEHHBIM JOCTOMHCTBOM 3JIEKTPUYECKOMN IHEP-
MM SIBJISIETCS BO3MOKHOCTh OECKOHEYHOIro JpOOJIEeHUsI U KOHILIEHTPUPOBAHUS
€€ MOILHOCTH, U3MEHEHHUS HANPSHKEHUS U APYTUX paboyux mapaMeTpos.

KonnuectBo moTpebisieMolt B MUpE 3JIEKTPOIHEPTUN CTAOMIIBHO YBEIH-
YUBAECTCS, MPUYEM TEMIIbI POCTa SJIEKTPONOTPEOICHUSI MPEBBIIIAIOT TEMIIbI
pocta noTpedseHusT MEPBUYHBIX YHEPrOPECYPCOB. DTO BBI3BAHO YKa3aHHBIMU
MPEUMYLIECTBAMU JJIEKTPOIHEPTUH, KOTOPBIE MPUBOIAT K MOCTEIIEHHOMY BbI-
TECHEHUIO JIPYTUX BHUJIOB SHEPTHUH, B YACTHOCTH, OPTaHUYECKOTO TOIJIMBA U TE-
IIJIOBOM SHEPIUH, U3 CTPYKTYPbI SHEPTOHOCUTENEH, UCTIOIb3YyEMbIX KOHEYHBIMU
NOTPEOUTENSIMU, U 0OECIICUMBAETCS MOSBICHUEM HOBBIX U COBEPUIEHCTBOBAHU-
€M CYLIECTBYIOIUX CIIOCOOOB MPOU3BO/ICTBA AIEKTPOIHEPIHH.

OcCHOBHAas 4YacTh MEKTPOIHEPTUH BhIPA0ATHIBAETCS LEHTPAIN30BAHHO HA
AIEKTPOCTAHUHUAX. DNEKTPOCTAHLIMEN HA3bIBAETCS COBOKYIHOCTh YCTaHOBOK,
000pyIOBaHUs U amnmnaparypbl, UCIOIb3YEMbIX HEMOCPEACTBEHHO MJisi MPOU3-
BOJICTBA DJIEKTPUUYECKON IHEPTUH, a TAKKE HEOOXOAUMBIE ISl 3TOTO COOpYXKe-
HUSL U 37aHMs], PACIIOJIOKEHHbIE Ha OIpelneleHHON Tepputopuu. BwipaboTka
AIIEKTPOIHEPTUN HA 3JIEKTPOCTAHIUAX OCYIIECTBISIETCS MyTeM MpeoOpa3oBa-
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HUS TIEPBUYHON dHEPrun (SHEPruH, 3aKIOUYCHHOW B TIEPBUYHBIX DHEPropecyp-
cax). IIpu 3TOM TpamuIMOHHAs SHEPreTHKa Oa3upyeTcs Ha MCIOJIb30BaHUU
TpaauUMOHHBIX [I9P — ruipo3Heprun KpynHbIX peK, pecypcoB OPraHUuYeCKOTo
U siepHoro ToruimBa. [[ns ucnonbs3oBaHus pa3iauuHbiX BHIOB [IOP nmpumens-
IOTCSL pa3HblE€ THUIBI JEKTPOCTAHIMI; B Ha3BaHUHM TUIA OOBIYHO COJEPIKUTCS
yKa3aHHE Ha UICTOYHMK ITIEPBUYHON SHEPTUU, HAIIPUMED:

- TOC — mennosas snexkmpocmarnyus, BoIpadaThIBACT AIEKTPOIHEPTUIO
B pe3yJibTaTe MpeoOpa3oBaHusl TEIIOBON SHEPIHH, BBIACISAIOMICHCS MPU CXKU-
TaHWHA OPTAHUYECKOIO TOILINBA;

-  ADC — amomnas snexkmpocmanyus, BbIpadaTbIBAET 3JIEKTPOIHEPTHUIO
nyTeM IpeoOpa30BaHus SHEPTUH SIIEPHOTO TOIINBA,;

- I'DC —eudpasnuueckasn snekmpocmanyus, npeodpa3yeT ruapaBinye-
CKYI0 SHEepruto (MEXaHUYECKYIO SHEPTHUIO JBUKCHUS BOJIbI) B 3JICKTPOIHEPTHIO.

YKa3aHHbIE TUIBI CTAHIIMKA COCTABJISIFOT OCHOBY COBPEMEHHOW 3JIEKTPO-
DHEPreTUKN M obecreunBaroT 6omee 95% MUPOBBIX TOTPEOHOCTEH B AJIEKTPO-
DHEPIHUHU.

TemnnoBas sHEPTHs ABISETCA BTOPBIM 10 3HAYMMOCTH U IIUPOTE UCMOJIb-
30BaHMs B pa3IMYHBIX chepax 0O0IIEeCTBEHHOrO MPOU3BOACTBA BUIAOM SHEPTHUHU.
B kauectBe TemoHocuTene OOBIYHO BBICTYIAIOT ropsyas BOJAA U BOJSHON
nap. Harperas Boga npumeHsiercs s OTOIUIEHUS, BEHTWIALIMHA U TOPSYETrO BO-
JOCHA0KEHUS KWIbIX 3/1aHUM, MPOU3BOACTBEHHBIX MOMEIIEHUN U OOBEKTOB
coLMaNbHON c(eprl, a TakKe B HEKOTOPBIX TEXHOJOTUYECKUX Mpoleccax. Bo-
JSHOW Tap pacxoqyeTcsl MPEUMYLIECTBEHHO HA TEXHOJOTUUYECKUE HYKbI ITPO-
MBIIUICHHBIX MpeanpusaTuid. B Hamel pecrmyOnuke, XapaKTepuU3yrIIecs a0-
BOJIBHO XOJIOJTHBIM KJIMMAaTOM, KOJIMYECTBO SHEPIUH, TOTPEOISIEeMO B BUJIE TETI-
Ja, IOYTH B TPU pa3a MPEBbIIIAET KOJHMUECTBO NOTPEOIIEMOI 3IEKTPOIHEPTHH.

B npunIune, TenioByro 3HEPTUI0 TPEOYEMBIX MAPAMETPOB MOXKHO MOJY-
YaTh HEMOCPEACTBEHHO HAa MECTE MOTPEOJICHUS MyTeM MPeoOpa3oBaHUS HIIEK-
TPOIHEPTUH.

OpHako B paMKax COBPEMEHHBIX TEXHOJIOTMH BBITOJIHEE, KaK IMPaBUIIO,
UCIIOJIb30BaTh TEIUIOBYK) SHEPIHUIO, BBIACISIONUIYIOCS MPU NPSIMOM COKUTAHUHU
TormmBa. Takoe mpeoOpa3oBaHHE MOXKET OCYIIECTBIATHCS JUOO LEHTPaIN30-
BAaHHO C MOCJEIYIOIICH TPAHCIIOPTUPOBKOW TeTia K MOTPEOUTENAM, JINOO Tpsi-
MO Ha MECTE MOTPEOIICHHUS.

3.2.TennoBble 3JIEKTPOCTAHIIUH

B Pb Gonee 95% coOGCTBEHHOM 3JIEKTPOIHEPTrUU BhIpAOATHIBACTCS Ha
TOC. o Hazgauenuro TOC nensTcs Ha 1B TUIIA:
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- KOJC — KOHJEHCALlMOHHBIE TEIJIOBBIE 3JEKTPOCTAHIIMM, IpEIHa3Ha-
YEHHBIE JIJIs1 BBIPAOOTKHU TOJIBKO 3JIEKTPUUECKON DHEPTHH;

- TOI — Tem103aeKTPOLEHTPAIN, Ha KOTOPBIX OCYIIECTBISAETCS OJHO-
BPEMEHHOE IIPOU3BOACTBO MIEKTPUUECKON U TEMJIOBOM SHEPTUU.

Ha puc. 3.1npeacrasnena npuHuunuaibHas Teriosas cxema KOC.

550°C

Cnr T_@

—
25°C

QH )/ZK

Puc. 3.1.[IpunnunuansHas TemtoBas cxema KOC:
[I" — koren-naporeneparop, T —Typbuna, I' —renepatop

B xoTne mpu CKMTaHWM TOTUIMBA BBIIETSIETCS TEIUIOBask SHEPrHsi, KOTO-
pasi mpeoOpa3yercss BO BHYTPCHHIOI SHEPTHI0 BOJASHOTO mapa (B 3aBUCHMOCTH
ot momHocTH TOC MoryT nony4ats nap gasienueM 6onee 200atm ¢ Temmnepa-
typoit 6o1ee 550 T). B Typoune T BoasHas sHeprus mapa mpeodpasyercs: B
MEXaHUYECKYIO SHEPTHIO BPAIICHUS] POTOpa TypOuHBI. Banm TypOuHbBI coeqnHeH
C BaJioM d3JieKTporeHeparopa I', B KOTOpOM MeXaHWYecKasi YHEpTUsl BpalleHUs
poTopa mpeoOpa3yercs B 3JEKTpUUECKylo 3Hepruio. Ilpu pacmmpenuu B Typ-
OwHe map TepseT NaBlieHrue U TeMreparypy. Ha Beixome u3 TypOUHBI Tap UMEET
temmnepatypy okosnio 25 C u naBnenue nopsiaka 0,04 atm. s Toro ytoObl
BEPHYTHh ATOT Tap B pabouuii IMKJ, €ro KOHACHCUPYIOT B KoHneHcatope K u
HOJIydeHHYI0 Boay HacocoMm H, moBblmias maBieHue no padbouero (200 atm),
BO3BpAIAIOT B KOTeN-TlaporeHeparop. B Typbune cmocod nmpeoOpazoBanms Te-
TUTOBOH DHEPIHH Mapa B MEXaHUUYECKYIO0 COCTOUT B ciemyromieM. [ap Beicokoro
JABJICHUS ¥ TEMITepaTyphbl, UMEIOIIHNA OOJBITYIO TEIJIOBYIO SHEPTHIO, U3 KOTJa
NmoCcTymaeTr B comia TypouHsl. Comia — 3TO HEMOJBWKHO YKPEIJICHHBIC, HE
BpAIIAIOIINECs] BMECTE C BAJIOM TYpOUHBI, BHITIOJIHEHHBIC U3 METajlla KaHaJIbl, B
KOTOPBIX TEMIIEpaTypa 1 JaBJieHUE Mapa YMEHBIIAIOTCS, a 3HAYUT, YMCHbIIIACT-
CSl M €ro TeIUIoBas SHEPTHs, HO 3aTO BO3PACTAET CKOPOCTh IBHKCHHS TTOTOKA
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napa. Takum 00pa3zoMm, 3a CUeT YMEHBIICHHUS TEIIOBOW (BHYTPEHHEH, IIOTSHIIN-
aJIbHOM) HEPTUU Mapa BO3pacTaeT ero MexaHudeckasl (KMHETHUECKas) SHEPTHsl.
Ctpys mapa ¢ BBICOKOW CKOPOCTBIO BBITEKAET U3 COMEN M MOCTyIaeT Ha pabo-
qye JIOMATKU TypOWHBI, YKPEIUICHHBIE Ha TUCKE, JKECTKO CBS3aHHOM C BaJIOM.
Ban, nuck u pabodne JOmMaTKy BPAIalOTCs COBMECTHO C OOJIBIION CKOPOCTHIO
(3000 06/muH). CrOpOCTh TTOTOKA IMapa Ha pabOYMX JIOMATKaX, ero MexaHhde-
CKas HEPIHsi YMEHbBIIAIOTCS CleAyromuM obpasoM. Kanan mexmy pabounmu
JonaTkaMu KpuBoinHeeH. [loTok mapa, mpoTekasi Mo KpUBOJIMHEHHOMY KaHAIy,
MEHSIET HaNpaBlIieHUE U BEIHMYMHY CKOPOCTH. [Ipy 3TOM OH OKa3bIBaeT JaBiie-
HUE HA BOTHYThIE MIOBEPXHOCTH JIONATOK. BenencTeue aToro paboune J0MaTKH,
JIUCK, BaJI —BECh POTOP MPUXOAUT BO BpaICHHE.

Cxema TOI] ornuyaercs TeM, 4To OTOMpPAEMBbId U3 TYpOWHBI MMap UMEET
JIOBOJIbHO BBICOKHE JaBJICHUE M TEMIIEpaTypy. DTOT Map MOXKET YaCTUYHO OT-
BOJUTHCS Ha CTOPOHY JIMOO MOJTHOCTBIO MOCTYIATh B KOHJIEHCATOP, TJ€ OCYIIe-
CTBJISIETCS MOIOTPEB TEIUIOGUKALMOHHON BOABI. {7151 momydyenus mapa ¢ HE0O-
XOAUMBIMU TIOTpeOuTeN0 napamerpamu (masnenne 6, 10, 20atm) Ha TOL] wc-
MOJIL3YIOT CIIelUaIbHbIe TYPOUHBI C TIPOMEXKYTOUHBIM OTOOpOM Tapa. B Hux,
1ocJie TOTO KakK 4acTh SHEPTUU Mapa U3pacXoyeTcs B TypOWHE AJis MpHUBEIE-
HUS €€ B JIBIDKCHUE U MMapaMeTphl Tlapa MOHUBATCS, IPOU3BOIUTCS OTOOP HEKO-
TOpOM monu mapa i notpeduteneid. OcraBiiasicss A0S mapa OOBIYHBIM CIIO-
co0OM UCTIONIB3YETCs B TypOUHE IIJIsl IPUBEICHUS €€ BO BpalllEHUE U 3aTeM I10-
CTYIaeT B KOHAEHCATOP.

TOLI umeror Oosee Boicokuid ki (1o 60%) mo cpaBuenuio ¢ KOC (e
oonee 40%) 3a cuer BHIPAOOTKH TEIUIOBOM 3Hepruu. OQHAKO COOTHOIICHHE B
momHocTax KOC u TOL onpenensercs moTpeOHOCTHIO B TemiosHepruu. [pu
MaKCUMaJbHOW IIEHTpaIu3aIuy TeriocHadxkenus Ha TOL] MokHO BBIpaboTaTh
ToJIbKO 25 — 30%rpedyeMoit anekTposnepruu. OCTanbHyIO YaCTh HEOOXOUMO
BbIpabaThiBaTh Ha TOC WM 3IEKTPOCTAHIMAX IpYrux TUmoB. [losTromy B Ha-
[IUOHAJIbHOW YHEPTEeTHUECKON CHCTeMEe HEOOXOJUMO PallMOHAIBHOE COYETaHUE
TOH u KOC. I'POC — kpynnbie KOC, obecnieunBaromue 31€KTPO3HEPrUent 1e-
JIbI€ PETUOHBI.

DJIEKTPOCTAHIMHU C Ira30TyPOMHHBIMHM W KOMOMHUPOBAHHBIMH MAaPO-
ra3oBbIMHM YyCTAHOBKAMU

Paccmorpennas cxema TOC sBisieTcss OCHOBHOM, B HEM HCIIONB3YETCS
naporeHepaTop, B KOTOpOM BOJSHOM map city>kUT HocurteneM sHeprun. Ha TOC
MOTYT MCHOJIB30BaThesl ra3otypounneie ycraHoBku (['TY). Illupokoe pacmpo-
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CTpaHEHHE ra30Bble TYPOUHBI MOTYYWIM HAa TPAHCIOPTE B KaUY€CTBE OCHOBHBIX
AJIIEMEHTOB ABHALIMOHHBIX JBUTATENEH, HA JKEJIE3HOJOPOKHOM TPAHCHOPTE —
ra3oTypOOJIOKOMOTHBHI.

B I'TY 6 kauecmee padoueco mena ciayxucum cmect npoOyKmos8 c2opa-
HUA MONIUBA C 6030YXOM UNU HAZPEMblil 6030yX NPU 00IbUIOM O0ABICHUU U
6bICOKOU memnepamype.

[To KOHCTPYKTUBHOMY MCIIOJIHEHUIO U MPUHIMITY IpeoOpa3oBaHus SHep-
T'MH Ta30BbI€ TYPOUHBI HE OTJIMYAIOTCS OT MAPOBBIX. DKOHOMHUYHOCTh pabOTHI ra-
30BBbIX TYpOUH MPUMEPHO Takas e, KaK U JBUTaTesIeil BHYyTPEHHEro CropaHus, a
[P OYEHb BBICOKMX TemIepaTrypax pabodero Teiaa MUX 3KOHOMUYHOCTH BBILIE.
["a3oBble TypOMHBI O0JIee KOMIAKTHBI, YeM NapOBbIe TYPOUHBI U IBUraTeIN BHYT-
PEHHEro cropaHusi aHajJoruuHo MouiHocTH. Koadduuuent nonesHoro aeicreus
coBpemeHHbIX KoHCTpykmmid ['TY mocturaer 40%, a mommuocts — 500 MBT.
Baxxnelmmm nmperMyIiecTBOM ra3oBOil TYpOUHBI SIBJISIETCSI €€ BBICOKAsi MaHEB-
PEHHOCTB: BpeMs 3amycka coctaBisieT 1 — 1,5mun. TOC ¢ ra3oTypOUHHBIMU yC-
TaHOBKaMU 0oJieeé MaHEBpPEHHA, YeM MapOTypOMHHAs, JIETKO IyCKaeTcs, OcTa-
HABJIMBAETCS, PETYJIUPYETCs. ITO OYEHb LIEHHO /711 SKOHOMUYHOT'O U HAa/IEXKHOTO
(GYHKIIMOHUPOBAHUSA SHEPreTHUECKUX cucTeM. [loka MOITHOCTh UMEIOIINXCS Ta-
30BBIX TypOWH B 5 — 8pa3 meHslle, uem napoBbix. Henocratok I'TY 3akmouaer-
Csl B TOM, YTO Ta30Bble TypOUHBI pabOTal0T, B OCHOBHOM, Ha >KHJIKOM BBICOKO-
COPTHOM TOIUIMBE WJIM HA Ta3000pa3HOM (IPUPOIHBIN Ta3; NCKYCCTBEHHBIN Ta3,
HOJTy4aeMbIil P 0COOOM CIKUTaHMM TBEPABIX TOIUIMB). TeM He MeHee, aHaJH-
TUYECKUE HCCIENAOBAHUS NEPCIEKTHUBHBIX HANPABICHUA pa3BUTUS MUPOBOMI
SHEepreTHKU HasbiBaloT ['TY B uncie Hanbosee MporpeccUBHBIX MpeoOpa3oBare-
neit sneprun XX| Beka.

Ha puc. 3.2 npencrasnena npuanunuanbaas cxema TOC ¢ ra3orypOuH-
HOM ycTaHOBKOU. B kamepy cropanusi 1 mopaercst ®UAKOE WM ra3000pa3Hoe
TOIUIMBO U BO3AyX. OOpasyroiuecss B HEW ra3bl 2 BBICOKOTO JABJICHHS IpU
temneparype 750 — 770 € nampaBnsaroTcs Ha pabouue JIONATKU TypOUHBI 3.
TypOuna 3 Bpamaer 3JaeKTpUIeCKUid reHepatop 4, BeIpadaThIBAIOIIHNI IEKTPHU-
YECKYIO0 SHEPIHI0, U KOMIIPECCOp O, CiyXKallUid IS MOJayd NOJ JaBJIECHUEM
BO3/lyxa 6 B kamepy cropanus. CxkaTblii B KoMIpeccope D Bo3ayx 6 mepen no-
Jadyeil B kamepy cropanus 1 momorpeBaeTcsi B pereHeparope / oTpabOTaHHBIMU
B TypOuHe roprounmu razamu 8. [logorpeB Bo3/yxa MO3BOJIET MOBLICUTH A(-
(EKTUBHOCTb C)KUTAHUS TOIIUBA B KAMEPE CTOPaHHUSI.

Jlyia moBbIIIEHUS] S5KOHOMUYecKoi 3 dexTruBHOCTH ucnonb3oBanus ['TY
Ha TOC npuUMEHSIIOT napozazosvie YCMaHo8KU — cosMeueHue 2a30mypounHbIX
U napomypouHusix azpecamos. OHU TaKKe SBISIOTCS BHICOKOMaHEBPEHHBIMU U
CITyaT JUJIs MOKPBITHS MTUKOBBIX Harpy30K B 3HEPTOCUCTEME.

39



Jlerno B ToM, uto oTpaboTaHubie B I'TY rassl HIMEIOT BHICOKYIO TEMIIEPATYPY,
4YTO HEOJAronmpusTHO CKa3bIBA€TCAd HA KIIJ TE€PMOJMHAMUYEcKOro ukia. Co-
BMEILIEHHE Ta30- ¥ MapOTypOMHHBIX arperaroB TaK, YTO B HUX MPOUCXOJUT COBME-
CTHOE HCIIOJIb30BaHHUE TEIJIOBOM 3HEPTUM, MOJyYaeMOol MpU CKUTAHUU TOIIMBA,
MO3BOJISIET TIOBBICUTH KIIJ] YCTAHOBKH 110 58 — 62%m CHU3UTH €€ CTOMMOCTh Ha

25%.
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Puc. 3.2.Ipunimmuansrast cxema TOC ¢ ra30TypOMHHOM yCTaHOBKOM

[TaporazoBasi ycTaHOBKa SIBJISIETCS OMHAPHOM, TaK KaK B HEH MCIIOB3YIOTCS
nBa pabounx Tena: map u ras. [IpuHmmnmanehas cxema TOC ¢ maporazoBoii ycra-
HOBKOU TipuBezieHa Ha puc. 3.3.Ha Heit 0003HaveHsl: 1 —maporeneparop, 2 — KOM-
npeccop, 3 — rasoBas TypouHa, 4 — reHeparop, 5 — naponasi TypouHa, 6 — KOH/ICH-
carop, / — Hacoc, 8 — 3KoHOMai3ep. DKOHOMaIf3ep MO3BOJSAET OTPAOOTAHHBIE B
TypOHMHE Ta3bl WCTOJB30BaTh JUIA TOAOTPEBA MHUTATEIBHOM BOJBI, YTO AT BO3-
MOYXHOCTh YMEHBIIIUTh PACXO/I TOTUINBA U TIOBBICUTH KIIJ.
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Puc. 3.3.[Ipunipmnuansaas cxema TOC ¢ mapora3zoBoil yCTaHOBKOM
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Ha puc. 3.4npencraBnena emie oaHa Bo3mMoxkHas cxema TOC ¢ maporaso-
BOM YCTaHOBKOH — C BEIOPOCOM OTpabOTaHHBIX ra30B B MapOBOil KOTEIL.
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Puc. 3.4.Cxema TOC ¢ maporazoBoii ycTaHOBKOM: 8 —kamepa CropaHust

[TonmHpIil K Mapora3oBOM yCTaHOBKU C yYETOM BBIPAOOTKH Teruia JJist
HYXJ1 TeTUIoCHa0eHus cocTasisieT nopsiaka 80 — 85%.

3.3. ATOMHBIE YJIEKTPOCTAHINHU

ADC 1o cBoeil cyTu TakKe SIBISETCS TEIUIOBON SIIEKTPOCTAHIIMEH U IMEeT
Ty e NMPUHLUIHAIbHYIO cxeMy. TOJIbKO BMECTO KOTJa-aporeHeparopa, B Ko-
TOPOM C)KUTAETCSl OPraHUYeCKOe TOIUIMBO, HCIIOJIB3YETCS SACPHBIM peaxTop.
BHyTpusiaepHas SHeprus npeBpaIiaeTcsi B TEIUIOBYIO SHEPTHIO Mapa, 3aTeM — B
MEXaHHYECKYIO SJHEPTHIO BpAIlleH!s TypOOoTreHepaTopa 1 B AJIEKTPUIECKYIO SHEpP-
ruio. B xadecTBe TOIUIMBA MCHONB3yeTCs OOOTAICHHBIH ypaH (OCHOBHOM KOM-
norent U?®). Ou nomelraercst B TOIUTMBHbBIE CTEPKHH. MEXIy HUMH PACIIONO-
’KEHBI TPa(UTOBBIE CTEPIKHH, C IIOMOIIBI0 KOTOPBIX KOHTPOJIUPYETCS MHTEHCHB-
HOCTh pacmana (Kod3(h(GUIMeHT pa3MHOXeHus). Bce 3T0 momemeHo B TOJCTO-
CTCHHYIO CTaJIbHYIO 000JI0UKY (3aTeM CBUHIIOBAsI, OCTOHHAS 3alUTa U T. 1.). Bo-
ISTHOM TMap MOTYT MOJIy4aTh HEMOCPEACTBEHHO B PEaKTOpe, KOrzia BOJIa OMBIBAET
TOIUIMBHBIE AJIEMEHTHI U ucnapsercsa. Ho ceifuac 0OBIYHO MCHOJIB3YIOT pacIljiaBbl
IIETOYHBIX U MEIIOYHO3EMENTLHBIX METAIIOB, KOTOPBIE IUPKYIUPYIOT Yepe3 pe-
aKTOp | Yepe3 CIEeIHANTbHBIC TEINI00OMEHHEIE anmapaThl, B KOTOPBIX BhIpabaThI-
Baercsi BojsiHOU map. Ilpu 3ToM cHMXKaeTcs ypoBEHb PaJMOAaKTHBHOTO 3apake-
HUSI MCIIONB3yeMoro obopynoBanusi. Hannune TepMoAMHAMUYECKOTO IMKIJIA Ha
ADC orpaHuuMBaeT KIijJ 3TOW CTAaHIMM, KaK M OOBIYHBIX TEIUIOBBIX CTAHIIHIA.
Henocratok ADC 3aknrodaercs Takke B OTCYTCTBUM MaHEBPEHHOCTH: MYCK U
OCTaHOBKa OJIOKOB WM arperaTroB 3TUX CTaHIMU TPEOYIOT 3HAYHMTENBHBIX 3aTpaT
BpPEMEHH U TPYAA.
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3.4. T'uapo3a1eKTpOCTAHIMHU

Ha I'DC nnst BbIpaOOTKH 3JEKTPOIHEPTHH HCIOJIB3YETCsl SHEprus ma-
naromei Boapl. J{sl co3manus TOCTAaTOYHOTO Mepemnaia ypoBHEH Bojbl (CKOpo-
CTH JBWDKEHUSI BOJBI) COOPYXKAIOTCs IUIOTHHBI. Boja meperekaer ¢ BEpXHETO
YPOBHSI HA HWKHUW JTMOO IO CHEIHMAIBHBIM TpyOaM (TypOMHHBIM TpyOOTpOBO-
namM), MO0 TO BBHITMIOJIHEHHBIM B TeJi€ TUIOTHUHBI KaHaiam, nmpuolOperaetr 00Jb-
IIYI0 CKOPOCTb U MOCTYIAET Ha JIOMACTH TUAPOTYpOUHbI. POTOp ruapoTypOUHEI
IPUBOJUTCS BO BpAIllEHUE TOJ JEHCTBUEM IIEHTPOOEKHOU CHUIIBI CTPYU BOJIBI.
Takum obpazom, Ha I'DC ocymiecTBisieTcss MpeoOpa3oBaHUE MEXaHUYECKOU
SHEPTUU BOJIbI HEMOCPEICTBEHHO B DJIEKTPHUYECKYIO (TO €CTh Ha HUX, B OTIIMYHUE
OT PACCMOTPEHHBIX BBIIIE TUIIOB 3JEKTPOCTAHIIMMA, OTCYTCTBYET TEPMOAMHAMHU-
YeCKUH MK — IpeoOpa30oBaHue TEIUIOBOW YHEPTUU B MEXaHMUECKYH0). [ToaTo-
My TeopeTruecku ux Kmg MoxkeT nocturatb 90%.Kpome toro, 'DC sBastorcs
BBICOKOMAHEBPEHHBIMU CTAHIIMSIMH, BpeMsl IyCKa MX arperaTroB HCUYUCIAETCS
muHyTamu. OHeprusi ['OC npenMyIiecTBEHHO HCIONb3YeTCsl ISl TMOKPBITHS
UKOBOHM YacTu rpaduKka Harpy3KH SHEPrOCUCTEM C IIEIIBI0 yIIyUIIeHUs paboThl
ocHOBHBIX Atekrpoctannuii (TOC, ADC).

B osHeprocucreme kenaTeinbHO HMETh COYETAHHWE Pa3IMYHBIX THUIIOB
ctanuuii. KoMOMHUPYS UX XapaKTePUCTHKH, MOXKHO TOOUTHCSA HAMITYyYLINX Xa-
PaKTEepUCTHK YHEPrOCHCTEMBI B 1LI€JIOM, B TOM 4YHCIEe HAUOOJIbIIEeH 3HEprodd-
(dexTUBHOCTH — oOecrieueHus] HaIlMOHAILHOW KPUBOM HArpy3Kd ¢ MHUHHUMAalb-
HBIMU 3aTpaTaMH.



Tema 4. TPA®UKU HAT'PY3KU, UX OBECIIEYHEHUE
N BLIPABHUBAHUE

4.1.I'padyku HArpy3KH OT/AEJbHBIX NOTPeOUTE e
U JHEProCUCTEMBI B IEJI0M

ITponu3BOACTBO 3IEKTPUUECKON U TEIJIOBOW YHEPIUU HA JIEKTPOCTAHLM-
X U ee MOTpedIeHNe pa3IMuYHbIMU MOJIb30BATENISIMU — IIPOLIECCHI )KECTKO B3au-
MoOcCBsi3aHHbIE. B cuity ¢pu3nueckux 3aKOHOMEPHOCTEH MOIIHOCTh MOTpeOIeHUs
DHEPTUU B KAaKOW-TMOO MOMEHT BPEMEHHU JOJKHA OBITh PAaBHOUN TeHEPUPYyEMOit
MoIHOCTH. B 3TOM 3akmrouaercs crenuduyeckas oCOOEHHOCTb dHEpreTuye-
CKOTo Ipou3BOACTBA. [IpakTHueckoe MpUMEHEHUE U3BECTHBIX CIIOCOOOB aKKYy-
MynupoBaHus (HAKOIICHUS, CKIAIMPOBAHMS) PA3IMYHBIX BUIOB YHEPTUH TIOKa
HEJIOCTATOYHO PACIPOCTPAHEHO.

B 10 xe BpeMsi paboTa OTAETbHBIX MPUEMHHUKOB (MOTpeOUTENei) dMeK-
TPUUYECKON U TEIJIOBOM SHEPTMU HEPABHOMEpPHA U CyMMAapHOE IHEPIonoTpeod-
JIEHHE TaKe HEPaBHOMEPHO BO BpeMeHHU. bosbimHCTBY norpedureneii Tpedy-
€TCsI DJIEKTPOIHEPTUM U TEIJIOBOM SHEPIMM JHEM OO0Jblle, YEM HOYBIO, 3UMON
0oJIblle, YeM JIETOM; CYLIECTBEHHO Pa3IUYaIOTCs PEKUMBI SHEPTONOTPEOICHUS
B paboume U BbIXOAHbIE JHHU. PeXxuM moTpeOaeHus 3IeKTPUIECKON U TETIIOBOM
DHEPIUU B TEUEHHUE ONPEIECICHHOIO OTPE3Ka BPEMEHU OTPAKAETCS C IOMOIIBIO
rpauka Harpy3ku. Utak, rpaduk Harpy3ku — 3To rpauyeckoe ONMCaHHe 3a-
BUCUMOCTH TIOTPEOISIEeMOI MOIITHOCTH OT BPEMEHU CYTOK, Mecsa, roaa (coot-
BETCTBEHHO CYTOYHBIH, MECSYHBII W TOJOBOM Tpaduku Harpy3ku). ['paduxu
Harpy3Kd OTAENbHBIX MOTPEeOUTENeH U B LIEJIOM YHEPTOCUCTEMBI UMEIOT HEpaB-
HOMEPHBIN XapaKTep.

CyTtouHblii rpauK Harpy3Ku paioHa, ropoja, CTpaHbl CKJIAJbIBAETCS U3
rpauKoB Harpy3Kd MHOXECTBA OTIEIBHBIX MOTpedUTeNeil. XapakTep u3mMeHe-
HUSI MOIIIHOCTHU MOTPEOIIIEMOI SHEPTUU B TEUCHHE CYTOK Pa3INyeH I Pa3HbIX
rpynn npueMHUKOB. CaMbIM paBHOMEPHBIM 3HEPTrONOTPEOJEHUEM XapaKTepH-
3YIOTCSl KPYIIHBIE NPOMBIIIJIEHHBIE NPEIIPUATUS, UCIONb3YIOLUIUE HEINPEPHIB-
HBIE TEXHOJOTMYECKHE IMpOoIecchl /MK paboTarome KpyriocyTodno. Koe-
0aHHg MOILTHOCTU MOTYT OBITh OOYCJIOBJIEHBI HAJIMYMEM NEPUOAMYECKUX MPO-
1[ECCOB, TMPOBEACHUEM PEMOHTOB, JHEBHOW pabOTONl aIMUHHCTPATUBHO-
yIPaBIEHYECKOTO MEPCOHAIa, HEOOXOAUMOCTbIO HOUYHOTO OCBELIEHUS TEppH-
TOPHUM IPEANpUATHA U T. A. HauMeHee paBHOMEPHO HCIONB3YIOT 3JIEKTPOIHEP-
TUIO OTAeNbHbIe OBITOBBIE MOTpeduTenu. KparkoBpeMeHHbIE BKIIOYSHHS MOIII-
HBIX OBITOBBIX AIIEKTPONPHUOOPOB (dMeKTpodaiiHiKoB, ieueii CBY, mbuiecocos,
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CTHPAJIbHBIX MAIIMH U T. II.), OCBEIICHUE KBAPTHP U WHTCHCUBHOE HCIIOJIH30Ba-
HUE DPA3NUYHBIX NPUOOPOB B YTPEHHHE U BEUEPHHUE 4YAChl NPU MPAKTUYECKU
IIOJIHOM OTCYTCTBHM SHEPronoTpeOIeHNs B HOYHOE BpeMs 00YyCIIOBINBAIOT OT-
KJIOHEHHSI MOMEHTAJILHOM NMOTPeOIsieMON MOIIHOCTH OT CPEAHECYTOYHOM Be-
JMYMHBI B JECATKU pa3. 3a c4eT OOJIBIIOr0 KOJIUYECTBA OBITOBBIX TPUEMHUKOB,
UMEIOUINX Pa3IUYHbIE PEKHUMBI YHEProNnoTpedsieHus], CyMMapHbIil Tpaduk Ha-
IPY3KH KWINLIHO-OBITOBOTO CEKTOpa SIBISETCS OoJsiee TIIaAKUM, OJHAKO TAKKe
UMEET SPKO BBIPAXKEHHbIE MMHUMYMBI U MakcUMyMbl. [Ipumep cyTouHoro rpa-
¢duKa HArpy3KH, TAITMYHOTO U O0JBIIOTO Topoaa (0e3 yueTa mpOMBIIIICHHBIX
npeanpusTuii), npuseneH Ha puc. 4.1.Ha rpaduke uMeroT MecTo J1Ba XapakTep-
HBIX MHKa: yTpoM B 8 — 124acoB u Beuepom B 16 — 20uacoB, a Taxxe xapak-
TEPHBII HOYHOW MPOBaJl HArpy3KH; IPU 3TOM MMHUKOBAsi MOLIHOCTh [TOYTH Ha IO-
PAAOK BBILIE MOILIHOCTH, NOTPEDOIAEMOI rOpoIoM BO BpEMs HOUHOI'O IIpoBaja
Harpys3KHu.
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Puc. 4.1.TTpumep rpaduka motpedIeHHs JIEKTPOIHEPTUN B TEUCHUE 3UMHHUX CYTOK
B OOJIBIIIOM TOPOJIE

N3 rpadukoB Harpy3ku BceX OTAEIbHBIX TOTPEOUTENEH CTpaHbl CKIIa/Ibl-
BACTCs TaK Ha3blBacMas HallMOHAJIbHAS KpUBas Harpy3Ku, KOTOpas 3a CYET 3Ha-
YUTEIBHOTO M JIOCTATOYHO PABHOMEPHOTO MOTPEOSICHUS] SHEPTUM KPYHHBIMU
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IPOMBIIIUICHHBIMHU TIPEANPHUATHIMHU SIBISIETCS OOjiee TIaaKoH (XapakTepu3yercs
MEHBIIIMM OTHOCHTEIILHBIM M3MEHCHHEM MOIIHOCTH B TEUYEHHE CYTOK). B kauect-
Be npumMepa Ha puc. 4.2npeacrapieHa GakTrdeckas KpuBas Harpy3Ku Uit 00be-
nuHeHHoM 3HeprocuctemMbl (OOC) YkpauHbI.
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Bpewms cyTok, 4

Puc. 4.2.®aktryeckuii rpaduk 6a30BOM U PEryIMPYIOICH MOIITHOCTH
B Oarance OOC Ykpawunsl 3a 2 nexadpst 2002ropxa:

1 —momHOocTh ADC (0K0510 9150MBT);
2 —06a3oBast MOIITHOCTb OOK-cTanimi U Masbix TOL] (okorxo 1500MBT);
3 —6azoBast MomHOCTh OmounbIX TOII (oko0 1150MBT);
4 —6azosas morHocTh KOC (okomo 8250MBr);
5 —perymupyroias MomHocTs ostounbix TOL u KOC (okono 4250MB1);
6 —momHOCTh ['DC (MUHMManbHAST — 260MBT, Makcumanbhas — 3980MBT);
7 —HaIMOHAITbHAS KPHBAask HATPY3KH (MUHMMAITbHAsS TOTpedIsieMast MOIIHOCTh —
20185MBrT, makcumaibhas — 27373MBT)
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3/1eCh TaK)Ke MPUCYTCTBYIOT YTPEHHUIM U BEUEPHUI MUKW U HOYHOW MTPOBaI
Harpy3Kky, BEJIMYMHA NOTPEOJIIEMON B BEYEpPHEE BPEMs MOIIHOCTH COCTaBJISIET
130 — 140% T HOYHOTO YPOBHSI.

3agaya 3HEProCUCTEMBI CTPAaHbl COCTOMT B OOECIIEYEHUM HallMOHAIbHOU
KpHBOI Harpy3ku. HempepbIBHOCTBH Mpoliecca MPOW3BOJACTBA, Mepenadyd U Io-
TpeOJIeHUsl 3NEKTPOIHEPTUH, HEBO3MOXKHOCTh €€ CKJIaJIMpOBaHUsA TPeOYIOT MOJ-
Jiep>KaHus Ha SJIEKTPOCTAHLIUAX B KXK/IbIi MOMEHT BPEMEHHU MOIIIHOCTH, COOTBET-
CTBYyIOIIEH MOTpeOseHnIo (C yueToM COOCTBEHHBIX HYXKI AJIEKTPOCTAHIMN H TO-
Teph Ha Mepeaady B AIEKTPOCETSX) MPU YCIOBUH COOMIOCHUS TPa(hUKOB MEKTO-
CYIAapCTBEHHBIX MEPETOKOB. [Ipy HECOOTBETCTBUM PEKUMOB MPOU3BOJICTBA U T10-
TpeOIeH!s] BOSHUKAIOT COOM 3JIEKTPOIUTAHUS — IPOBAITBI/BEIOPOCHI HATPSHKEHHS,
KOJICOAHUs YacTOThl U T. A., BIUIOTh J0 MOJHOTO OTKJIIOYEHUS HAMPSDKEHUs. JTO
NPUBOJUT K IOMEXaM IIPpU pabOTe YyBCTBUTEIBHOTO 000pYI0BaHUs, IEpErpy3KaM
OJIOKOB MUTaHMs, aBAPUIHHBIM OTKIIOUEHHSAM, CHIKEHUIO Kod(duiimenta mosies-
HOTO JICWCTBHSI, YMEHBIIEHUIO pecypca padoThl WM MOJHOMY BBIXOAY U3 CTPOS
ANIEKTPO0OOpy10BaHus U MpHOOpOB. IIprMepbl CyTOUHBIX KOJIEOaHUN HampsixKe-
Hus B cetsax 220B npusenens! Ha puc. 4.3.
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Puc. 4.3.TIpumMepbl CyTOYHBIX IIMKJIOB U3MEHEHHS HANIPSDKEHUS B CETH:
1 —xpuBas 111 CETU C TOHUKEHHBIM HAIIPSKEHUEM;
2 —KpuBas [yl CETH C MOBBIIEHHBIM HANPSHKEHUEM,;
3 —KpuBas Uil CETH C MOBBIIEHHBIM HANPSHKEHUEM — IIPa3AHUYHBIN 1eHb

KapnuHanbHO M3MEHUTH XapakTep MOTPEeOICHHs 3IEKTPUUECKON U TeIio-
BOI SHEpPIrUM BechbMa CJIOXKHO. boriee Toro, 0ObEKTUBHO CYyILECTBYET TEHCHIIUS
pa3yImyIoTHEHUs rpaUKOB HArpy3KH, KOTOpasi 0OYCJIOBIIEHA ONEPEkArOIIUM POC-
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TOM KOMMYHAJTLHO-OBITOBOM Harpy3ku. B CBsI3u C 3TUM BBISBIISIFOTCS JIBE BaXKHBIC
eI SHEPTETHUECKOT0 MEHEIKMEHTA!

- oOecrnieyeHue rpaUKoB HArPY3KH;

- BBIpAaBHUBAHHWE HAIIMOHALHON KPUBOW HArPY3KH.

OpHUM U3 YCIOBHM HAJEKHOTO (DYHKIIMOHUPOBAHUS SHEPTOCUCTEM SIBJIS-
€TCsl TOYHOE MTPOTHO3MPOBAHUE SHEPTOMOTPEOICHHS B TENIAX IIAHUPOBAHUS pe-
KUMOB pabOThl TEHEPUPYIOIIUX MOITHOCTEH IJisi oOecrieueHus] TpapuKoB Ha-
Ipy3KH U Oecriepe0oMHOro SHEProCHa0KEHUS.

4.2.06ecneyenne rpa¢uKoB HATPY3KH

Jlnst obecrieueHus] HEpaBHOMEPHBIX I'padMKOB HArpy3KH SHEprocucrema
JOJKHA OBITH IOCTaTOYHO MaHEBPEHHOM, TO €CTh CIIOCOOHOM OBICTPO U B LIMPO-
KUX TpeJieNax U3MEHSATh MOIIHOCTh BbIpabaThIBA€MOM SHEPTHH 0€3 CYILEeCTBEeH-
HOTO CHIDKEHUS KIIJI U pecypca padoThl TEeHEPUPYIOIIET0 000pyI0BAHHS.

B GonbIIMHCTBE MPOMBIIIJIEHHO PAa3BUTHIX CTPAH OCHOBHAS YacTb AJIEK-
TposHepruu BoipadaThiBaeTcss Ha TOC (B Pb 6os1ee 90%), 111 KOTOphIX HanOO-
Jee KenaTeleH paBHOMEPHBIN rpaduk Harpy3ku. OObIYHBIE TAPOBBIE KOTIBI U
TYpOHMHBI TEIUIOBBIX 3JEKTPOCTAHIIMM JAOMYCKAIOT U3MEHEHNE MOIIHOCTH BCETO
Ha 10 — 15%mpu sTom paboTa B pe3KO MEPEMEHHOM PEXHUME MPUBOIUT K TI0-
BBIIICHHOMY PAacXOJy TOILJIMBA, U3HOCY TEIIOCUIOBOTO 0OOPYAOBAaHUS U CHU-
KEHHUIO ero HaleXHOCTH. [loaToMy ONTHManbHBIM BApUAHTOM SIBISIETCS HC-
nosib3oBanne TOC B KauecTBE TaK Ha3bIBAEMbIX 0A30BBIX AJIEKTPOCTAHLIUHN, MO-
KPBIBAIOIIMX MMOCTOSHHYIO HAarpy3Ky 3HEpPrOCHCTEMBI, TO €CTh 0a30BYIO 4acCTh
rpaduka Harpy3ku. OgHaKo B OOJBIIMHCTBE CIy4aeB AJIEKTPOCTAHIIMU 3TOTO
THUIIa BBIHYK/IEHBI BBICTYTIATh U B POJIM PETYIUPYIOMINX MOIIHOCTEH.

Crnenyer oTMeTUTh, 4TO pazHbie TOC xapaKTepu3yroTcsl pa3IHyHON CTe-
NEHBI0O MAaHEBPEHHOCTH, KOTOpas 3aBHCHUT OT BUA HCIOJIb3yeMOIrO TOIUIMBA,
€IMHUYHON MOIIHOCTH M TEXHUYECKUX XapaKTEPUCTUK arperaTos, a TaKXkKe cTe-
NEeHU pean3alliy MPUHIMIA OJOYHOCTH — pa3/ieNieHHs HICKTPOCTAHIIMU Ha He-
3aBUCHMBIE TIAPAJUIENBHO PaOOTAIOIINE CUCTEMBI, KOTOPBIE BKIIIOYAIOT B ce0s BCe
HeoOxonumoe 00opyJoBaHue, 00pasyroliee TEXHOJOTMYECKUH KOMILIEKC s
MPOU3BOCTBA AIEKTPOIHEPTHU. BIOUHbIE TEIIOBBIE AEKTPOCTAHIIMK COCTOAT U3
HE3aBUCHMBIX SHEProOJIOKOB (KoTen — TypOuHa — renepatop — tpancdopmarop) u
SBISIIOTCS HauOoJiee MaHEBPEHHBIMH M 3KOHOMHUYHBIMHU. PerymmpoBanue ux
MOIIHOCTH OCYILIECTBISIETCS CTYIEHYAaTO MyTEeM BKIIFOUCHUS/BBIKIIOUEHHUS OT-
JIENbHBIX HEPro6y10KkoB. [10100HbIN pexxuM 11e1eco00pa3Ho UCIONb30BaTh IS
oOecrieyeHus ToJ0BOro rpaduka Harpy3Ku, Korja B JI€THee BpeMsi 000pyaoBa-
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HUE YaCTUYHO MPOCTAWBAET, & 3UMOM KCIUTyaTUPYETCS MOJHOCTHIO. [Ipu sTOoM
OTZIeNIbHBIE YHEPTOOJIOKU CTA0UIBLHO pabOTAIOT B HOMUHAJILHOM PEXHUME C J0C-
TaTOYHO BBICOKMM KIIJI; HEraTUBHBIM 3(P(HEKTOM SIBIISIETCS CHI)KEHUE K03 hu-
IMEHTA UCITI0JIb30BaHUs ycTaHOBAeHHON MotHocTH (KUYM).

[Ipu OTCYyTCTBHMU B SHEPrOCHUCTEME JOCTATOYHOTO KOJIMYECTBA BBICOKO-
MaHEBPEHHBIX MOIMHOCTEH moTeHIman Omounblx TOC ucmomb3yercss u s
oOecrieyeHHs CyTOYHOro rpaduka morpednenus (cM. mpuMepsl Ha puc. 4.2 u
4.4). OnHako, 1Mo psiLy OOCTOSATENILCTB, pad0Ta SHEPrOOJOKOB B TAKOM PEIKHUME
He)KeNaTebHa.
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Puc. 4.4.ITpumep cyrounoro pexxuma padboTsl 610unoit KOC

Bo-niepBbIx, 3a c4eT OOJIBIION UTMTEIBHOCTH CTani MycKa/ocTaHOBKH (OT
gaca u Ooree) MX A0S B OOMICH MPOJOIKUTEIBHOCTH OJJHOTO pabovyero IUKIa
CTAaHOBUTCSI BECbMa 3HAYMUTENIBHOM, YTO NPUBOAUT K IEPEpacXoAy TOIUIMBA U
CHWJKEHUIO CPEIHEro Kija. Bo-BTOpBIX, 3a CUET yBEIMYEHUS KOJIMYECTBA LIUKIIOB
OBICTPO HAKAIUIMBAETCS TEPMOXUMMUECKAs YCTAIIOCTh METAJlIa Y3J10B U JAETaleH,
MHTEHCHUBHO M3HAILIMBACTCSA MapOCHUIOBOE OOOPYAOBAHUE M PETYIHMPYIOLIAs ap-
matypa. B-tpetpux, cymectBenHo cHmxaercs BennuuHa KUYM 3a cuet HeoO-
XOJUMOCTH OO€CIIEYEeHUsI U CYTOUYHBIX, U I'OJOBOro IrpaukoB Harpysku. llpu
3TOM Y4acTBOBATh B MNOKPBITUU CYTOUYHBIX I'papuKOB HArpy3ku crnocodnsl TOC
C eaUHUYHON MoIHOCThIO 010k0B 10 200 MBT, Tak kak »HeproOiI0ku 00b-
mieit MorHoctr (500, 80OOMBT 1 T. 1.) HE UMEIOT TEXHUYECKOH BO3MOKHOCTH
oOecrnieueHus Takoro pexkuma padbotel. TOC, nMeromuye pa3BUTHIE MONEPEYHbIC
CBSI3U TI0 Mapy W BOJE MEXAY NapajulelbHO paboTarommmMu arperatramu (KOT-
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JaMu, TypOMHAMH, KOHACHCATOPAMH U T. [I.), TAK)KE HE MOTYT HCIIOJIb30BAThCSI
JUIsl CYTOYHOT'O PEryJMpOBaHUs BbIPAOOTKU HHEPTUU U YYaCTBYIOT IO Mepe
COOCTBEHHBIX TEXHUYECKHX BO3MOMXHOCTEH U MOTPEOHOCTEN SHEPrOCUCTEMBI B
o0ecrieueHNH MECSYHBIX/CE30HHBIX/TOI0OBBIX TPAPUKOB HATPY3KH.

[lepcnieKTUBHBIM HANpaBJIEHUEM IOBBIIIEHUS MaHeBpeHHOCTH TOC sB-
JsIeTCsl BHEAPEHHE HHEProOIOKOB Ha 0a3e ra3oTypOMHHBIX U KOMOMHHUPOBAH-
HBIX MapOra3oBbIX YCTaHOBOK, KOTOPBIE, 10 CPABHEHUIO CO CTAHJAPTHBIMU I1a-
POTYPOMHHBIMM arperataMu, XapaKTepU3yHTCS 3HAYUTEIBHO MEHbILEU Mpo-
JOJDKUTENBHOCTBIO CTAUM IyCKa U OCTAaHOBKH, & TAK)KE€ OTHOCHUTEJIBHOU JIET-
KOCThIO perynupoBanusa. [Ipu stom momuocTe ['TY MOXkeT BappupOBaThCs B
JIOBOJILHO IIMPOKHX TMpezenax 0e3 CyIeCTBEHHOTO CHMXKEHMs KIJl U pecypca
pabotbl 0bopyaoBanus. ONpeeseHHOe MOBBIILIEHUE MAaHEBPEHHOCTH CYIIECT-
BYIOILIMX MOUIHOCTEMN TIOCTUTAETCS MPU BHEIPEHUHU COBPEMEHHBIX aBTOMAaTHYE-
CKUX CHCTEeM ympaBlieHHs TexHosorudeckuM mpoueccom (ACYTII), koTopeie
3a CYET YETKOI'O OINEPATUBHOTO PErYyJHMPOBAHMS TEXHOJIOIMYECKOTO pPEXMMA
MO3BOJISIIOT COKPATUTh BPEMS IyCKa, PACIIMPUTH JUAIa30H YCTONYMBOUN 3(-
(beKkTUBHOM paboThl 000PY0BAHUSI, CHU3UTh PACXO/] TOIIMBA.

Eme Oonee HexenaTelbHbI NMEPEMEHHbBIE PEXKUMBI JJI1 aTOMHBIX 3JIEK-
TpocTaHiuii. Jueprodaokun ADC MoryT padoTaTth TOJIHKO B 0a30BOM pEXHUME
TeHEpAINK U HE CTIOCOOHBI 00ECTIEYNTh MOOWITBHBIN PE3€PB MOIIIHOCTH B HEP-
rocucteMe (cMm. puc. 4.2).Ilo ckopoctu cOpoca HArpy3Ku U CaMOMYy YPOBHIO
paboueil Harpy3Ku 0cOObIX OrpaHUYEHUN HET, OJJHAKO €€ MOIbEM OCYIIECTBIIS-
€TCS OYEHb MEIJIEHHO, CTYNEHSMH C BBIIEPKKOU IO BPEMEHHU Ha KAXKIOU CTy-
NEHU ISl IPEAOTBPAILEHUsT «pa30yxaHus» TomiuBa. Yucio pasrpy3ok OJIOKOB
OTPAaHUYEHO, U MPELYCMOTPEHBI OHM B OCHOBHOM ISl TUIAHOBBIX Y aBapUUHBIX
cOpOCOB Harpy3Ku WJIM OCTAaHOBOK OJIOKOB MpPH MOBPEXIECHUU OOOPYAOBAHMUS.
JlomycTMOe YUCI0 PeXUMHBIX pa3rpy30K 3Heproo10koB ADC 00bIYHO KOJIE0-
aercs or O mo 6. IlepeuncneHHble TEXHUYECKUE OTPAHMYEHHUS OOYCIOBICHBI
TEM, YTO TOIUIMBHBIM LIUKJI PEAKTOPOB aTOMHBIX CTAHIMN OCHOBAaH HA HCIOJIb-
30BaHUM HU3KOOOOTAIEHHOTO YpPaHOBOTO TOIUIMBAa. B HacTosiee Bpems ak-
TUBHO M3YYarOTCS BO3MOXHOCTH U 1iesiecoo0pa3HocTh ydactust ADC B OKPHI-
THUU TOJIOBBIX IpaMKOB HArPYy3KU 3a CUET U3MEHEHHUS YUCia U MOIIHOCTH pa-
OoTaronux OJIOKOB, paclyCaHUsl TUIAHOBBIX PEMOHTOB M OIEpaluidi Mo mepe-
IPY3Ke SIAEPHOTO TOIUIMBA C LEJBIO IIEPEHOCA UX HA JIETHUU IIEPUOI U T. 1.

C TOYkM 3peHUsT MAHEBPEHHOCTU MPHUBIICKATEIEH POCCUHCKUI IPOEKT
0/I3eMHBIX aTOMHBIX AekTpocTaniui ([TATIC). [IpumeHeHre peakTopoB KO-
pabenbpHOTO THIA (TOIUIMBHBINA IUKI OCHOBAaH Ha MCHOJIH30BAHUU BBICOKOOOO-
TaleHHOTO ypaHa) 00ecleYnBaeT OTCIICKMBAHUE MOIIHOCTH B JHANa30HE OT
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5 10 100% 0T HOMUHANBHOTO YPOBHS CTaHIIMU U JOMYCKAET OYEHb BBICOKYIO,
BILIOTh 10 1% B cexyHIy, CKOPOCTbh MaHEBPUPOBAHMS, YTO IO3BOJSET JIETKO
aJlarTUpOBaThCA K JII0OOOMY IpaduKy BHEIIHEW Harpy3KH I10 AJIEKTPUYECKON U
TEIUIOBOM »Hepruu. B c¢Bsa3u ¢ orcyrctBueM B Pb nocTtaroyHOro xosianyecTtsa
MaHEBpPOBBIX MOIIHOCTEN paccMmarpuBaercs Bonpoc crpourtenbetBa [TATOC
OKO0JI0 MMHCKa AJI 31EKTPO- U TEIIOCHAOXKEHHS CTOJHUIBI U HEKOTOPOTO TO-
BBIIICHUSI MAHEBPEHHOCTH OTEUYECTBEHHOM JHEProcucTeMsbl. B oTaaleHHON
NEPCIIEKTUBE C LIEJIbI0 CHI)KEHUS 3aBUCHUMOCTH PECITYOJIMKH OT OCTABOK IPH-
POJIHOTO Ta3a M 3aTpaT Ha IMPOU3BOJCTBO AIEKTPHUUECKOW U TEIUIOBOM HEPTUU
BO3MOXKHO COOPY>KE€HHE TaKHX 3JEKTPOCTAHIMI BOIM3U OPYIHX KPYHHBIX IO-
pPOIOB.

['uposnekTpocTaHIMK — HanboJee MaHEBPEHHbIE U3 TPAJAULIMOHHBIX TH-
OB JIEKTPOCTAHLUM, HAOOP MOJHOW MOLIHOCTH OT HYJsl OCYIIECTBIISIETCS BCE-
ro 3a 1 — 2 munytsl. Paboyasi MOIIHOCTD THAPABIMYECKHUX AJIEKTPOCTAHLIUN
MOKET U3MEHSTBCS B IIMPOKUX IMpPEAENax 3a CUET MPAKTUYECKH MTHOBEHHOTO
aBTOMATUYECKOr'0 3allyCcKa U OTKJIHOYEHHs TPeOyeMOoro KOJM4eCTBa arperaTos.
[ToaTomy, B 3aBUCHUMOCTH OT moTpeOHOcTeN 3HeprocucteMsl, I'9C ucnonb3y-
IOTCSl UJIM B KQUECTBE PETYJIHUPYIOIINUX MOIIHOCTEH, 0OecreunBas MOKpbITUE 3a-
TUTAHUPOBAHHOTO Tpaduka Harpy3ku (cM. puc. 4.2), WM B Ka4eCTBE pe3epPBHBIX
MOIIHOCTEN Ha CIlyd4all aBapuil HAa APYTUMX DJIEKTPOCTAHLMAX, HENPETyCMOT-
PEHHBIX OTKJIOHEHMH MOTPEOJIEHUs OT MPOTHO3HOM KPUBOW HArpy3ku U T. .
K HenocTarkam Takux 3JIEKTPOCTAHLMN CIEAYET OTHECTU TO, YTO PEXHUM pabo-
Thl ¥ BO3MOKHOCTb HCIIOJIb30BaHUA KOHKpeTHOM ['DC B mokpbiTuHM Tpaduka
Harpy3Kd HEMNOCTOSIHHBI BO BPEMEHM M HM3MEHSIOTCS B 3aBHUCHUMOCTH OT He-
yIpaBIsieMbIX TPUPOIHBIX (PAKTOPOB — XapaKTEPHOTO MEepHoja rojaa, 00beMoB
[aBOJIKa U MIPUTOKOB, TO €CTh 00ECIIEUEHHOCTH THIpOpPECYpPCaMH, U T. 1.

ObecrieueHne JOCTATOYHOM ISl MOKPBITUS CYLIECTBYIOIIUX TIpauKOB
Harpy3Kd MaHEBPEHHOCTH SHEPrOCUCTEMBI JIOCTUIAETCS MYTEM ONTHUMHU3ALUU
CTPYKTYpPbI TEHEPUPYIOUIUX MOIIHOCTEN, TO €CTh PAMOHAIIBHOIO BBIOOpA YKC-
Ja, BUJOB U YCTAHOBJIEHHOM MOIIHOCTH Pa3JIMYHBIX AIeKTpocTraHuui. ITonck
TAKOW CTPYKTYPBI SABISECTCS OJHOW U3 KOHKPETHBIX 3a]a4 YJHEPrOMEHEI)KMEHTA,
YCIIEIIHOE PELIEHUE KOTOPOMl MO3BOJISIET HAJIAJUTh HAJEKHOE SHEProCHa0Xke-
HUE IPU MUHUMAaJIbHBIX SJHEPreTUYECKUX U KallMTaIbHbIX 3aTpaTax.

Eme ogaum BakHBIM (akTopoM obecrieyeHus: rpadukoB HarpysKu, Io-
BBIILICHUSI HA/IEKHOCTU 3HEProoOecnevyeHnss U SKOHOMHUM SHEPropecypcoB sIB-
JISI€TCS MHTErpanys HaUMOHAIBHBIX JJIEKTPOIHEPIeTUYECKUX CUCTEM B KpPYII-
HbI€ TPaHCHALMOHAJIbHBIE 3HEProoObenuHeHus. COBMECTHBIA PEeXKUM pPabOThI
MO3BOJISIET OCYIIECTBIISITh PAJl MEPONIPUATUNA MO ONTUMHU3ALUN HCIOJIb30BaAHUS
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TOIIJIMBHO-IHEPIETUYECKUX PECYPCOB U CO3AET YCIOBUS JJI B3aNMOBBITOAHBIX
OTHOILIEHUI MEXy CTPAHAMU.

B ycnoBusix napainenbHod pabOThl SHEPTOCUCTEM CTAHOBUTCS peajb-
HBIM OCYILIECTBJIEHHE OOMEHa 3JIEKTPOIHEPTUEH MEXKIY PErHOHAMH U TOCYyaap-
CTBAMM C pPa3HbBIMM IIOsICaMU BpeMeHHM. lIpu 3TOM 3a cuer cmeneHns NMKOB U
IIPOBAJIOB HAIIMOHAIBHBIX KPUBBIX OTHOCUTEIBHO IPYT APyra BO BPEMEHU CyM-
MapHblii rpaduK Harpy3kd TpPaHCHAIIMOHAIBHOTO HHEProoObEAUHEHUS He-
CKOJIbKO YIUIOTHSAETCS, YTO MPUBOAMUT K YJIYUYIIEHUIO YCIOBUN pabOThI U CHU-
JKEHHIO YAEJIBHOTO Pacxo/a TOILIMBA HA AJIEKTPOCTAHLMSX, MCIOJIb3YEMBIX B
KayeCTBE PEryIUPYIOUINX MOIIHOCTeH. CyMMapHas MUKOBasi MOLTHOCTH 0000-
[IEHHOTO Tpaduka HArpy3Kd MEHBIIE, YeM CyMMa MHUKOBBIX MOIIHOCTEH OT-
NEeNbHBIX TPa(UKOB M3-32 HECOBMAJICHUS] MTUKOB HArpy3KHU B OT/AEJIbHBIX JHEP-
TrOCUCTEMAxX BO BPEMEHU. DTO NPUBOAUT K YMEHBUIEHUIO UHBECTHUIIMOHHOMN CO-
CTaBJAIOIIEH B CEOECTOMMOCTH AJIEKTPOSHEPIHH 32 CYET OO0Jee MOJIHOIO HC-
IIOJIb30BAHUS YCTAHOBJIEHHBIX MOIIIHOCTEU 3JIEKTPOCTAHIU .

B 1992 rony rnaBel mpaButenbcTB rocynapcts CHIT moamucamu «Co-
TJIalIeHUEe O KOOPAMHALIMM MEXTOCYyAapCTBEHHBIX OTHOILIEHUN B 00JIACTH DJIEK-
tposHepretuku CopapyxkectBa HeszaBucumbix ['ocymapcTB». OCHOBHOM 1IEJIBIO
COTJIALLIEHHS CTAJIO NPOBEIECHUE COBMECTHBIX CKOOPAMHUPOBAHHBIX JIEHCTBUH,
HAIpPaBJICHHBIX Ha 00ECIICUeHNE YCTOWYUBOTO U HAJIEKHOTO IHEPrOCHAOKEHUS
HSKOHOMUKHU U HACEJIEHUsI TOCYIapCTB Ha OCHOBE 3(DPEKTUBHOTO PYHKIIMOHUPO-
BaHMS OOBEIMHEHHBIX SHEPreTHUECKUX CHUCTEeM. B pesynbTrare MpoBOAMMBIX
MEpPONPUATANA OJVMHHAALATH U3 JBEHAALATH HALMOHAIBHBIX SHEPrOCUCTEM TIO-
cynapctB CompyxectBa (KpoMe SHEPrOCHCTEMbl APMEHHH) BKJIIOYEHBI B CO-
BMECTHYIO NapajuieJbHyt0 padoTy. biaarogaps 3ToMy HaMeTHIICS POCT KOJIHYe-
CTBEHHBIX U YJIYYIIEHHE KaueCTBEHHBIX IMOKa3aTesieil paboThl 3JIEKTpOIHEpTe-
TUKH, MPOU30ILIA OIpeAesieHHas cTabunu3anus B orpacid. CTpaTerunyecku
Ba)KHBIM BONPOCOM sIBJIsIETCSl MHTEerpauus 3nekTposnepreruku CHI' ¢ TpaHcs-
€BPOIENCKON CHHXPOHHONW OOBEAMHEHHOW 3JIEKTPOIHEPIeTHUECKOW CUCTEMOM
ctpan 3anannoii, llenrpansraoit u KOro-Bocrounoit Esponer (TESIS). s sT0-
rO CEroJiHsi UMEETCs OompeJereHHass TeXHU4Yeckas 0aza — HepaboTarone Wiu
UCIIOJIb3YEMbIE CO 3HAUYUTENBHOM HEIOTPY3KOM MEXTOCYJAapCTBEHHbBIE JIMHUU
anekTponepeaaun, coeauusromme CHI' co cTpaHamu JanbHEro 3apyOexbs,
JOCTAaTOYHBIN pe3epB FEHEPUPYIOLIUX MOLTHOCTEN B cTpaHax CoapyKecTsa.

KomniekcHoe MpuMEHEHNE paCCMOTPEHHBIX MOAXOI0B U MEPONPUITUI
MO3BOJISIET 00€CTEUUTh HAJIEKHOE CTAOUIILHOE MOKPBITHE CYIIECTBYIOMIMX I10-
TpeOHOoCTel B sHepruu. Ho npu npuioxeHuu yCcuanil TOJIbKO C TeHepUpyoIen
CTOPOHBI HEBO3MOXKHO JOCTHYbh BBICOKOW SKOHOMHUYECKOH 3(h(HEKTUBHOCTH
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(YHKIIMOHUPOBAHMSI CUCTEMBI B 11€JIOM. BO-TIepBbIX, KOJTMYECTBO ANEKTPOCTAH-
IIM{ B DHEPIOCUCTEME U MX YCTAHOBJIEHHAs MOILHOCTB OINPEIEISIFOTCS OTHOCHU-
TEJIbHO HEMPOJOJDKUTEIBHBIM MAKCUMYMOM KPUBOM Harpy3KH, 4TO IPUBOAUT K
HEJOMCIIOJBb30BaHNI0 000pYIOBaHUS U YJIOPOXKAHUIO DHEpProcuctem. Bo-
BTOPBIX, pa0d0OTa B NEPEMEHHBIX PEKUMAX MOBBIIIAET YAEIbHBIA pacXoa TOILIU-
Ba M M3HOC 0OopynoBaHus. CieACTBHEM SIBISIETCS 3HAUUTEIBHBIA pOCT cebe-
CTOMMOCTH BbIpaOaThIBAEMOMN 3JIEKTPUYECKOM M TEIUIOBOM 3Hepruu. MHTerpa-
1M HAlMOHAIBbHBIX JJIEKTPOIHEPIeTUYECKUX CUCTEM B TPAHCHAIL[MOHAJIBHBIE
HEProoObETMHEHHSI JIUIIh YACTUYHO PEIIAeT CYIIECTBYIOIIKE MPOOIeMbl, TaK
KaK repenaya OOJIBIIMX KOJUYECTB 3JCKTPOIHEPTHH Ha 3HAYUTEIBHBIE pac-
CTOSIHHSI COIIPSKEHA C OINPEAEICHHBIMU 3aTPaTaMH U CONPOBOKIAAETCS MOTEPS-
MU CaMOH 3JIEKTPOIHEPTHUHU.

OO0s13aTENBHBIM YCJIOBUEM YCTOMYMBOIO Pa3BUTHSI IHEPreTHUUECKON OT-
paciii ¥ SKOHOMHUKH B IIEJIOM SBIIIETCS pa3paboTKa, peain3anus U MOCTOSHHOE
COBEpLICHCTBOBAHUE ITOJIMTUKMU YIIPABICHUSA CIPOCOM Ha 3Hepruro. [Ipuuem
JUIs  YIpaBJIEHHUS DJHEPronoTpeOJeHMEM U BbIPAaBHUBAHMS  HAllMOHANb-
HOM/pEernoHaIbHOW KPUBOW HArpy3KH MOTYT W JIOJDKHBI HCIOJIB30BAThCS Kak
COLIMAJIBHO-D)KOHOMHUYECKHE, TAK U TEXHUUECKUE MEPOIIPUATHUS U CPEIICTBA.

D¢ dexTuBHON TEXHUUYECKONW MEpOW BhIpaBHUBAHUS I'papUKOB HArpy3KU
CIY’KUT aKKyMYJMPOBAaHME PA3IMYHBIX BHUJOB JHepruu. Mnes 3zaxmouaercs B
TOM, 4TO B 4achl [IOHMKEHHOT'O MOTPeOJIeHMsI CIelyeT 3aracaTh BblpabaTbiBac-
MYIO SHEPTHIO, a B 4achl IMKOBOTO MOTPEOJIEHUS UCIIONb30BaTh e€. BHeapeHne
TEXHOJIOTUH M YCTPOMCTB aKKyMYJIMPOBAHHUs SABJISIETCS BTOPOM 3adadyeu dHeEp-
TOMEHEDKMEHTa B PELICHUU MPOOJIEeMbl HECOOTBETCTBUS PEKUMOB MPOU3BOJ-
CTBa U MOTPEOJICHUS YHEPTHH.

4.3. AKKyMYJMpPOBaHNEe JHEPTUH

CyiiecTByeT psii TEXHUYECKHMX CHCTEM, ITO3BOJISIFOIIMX HAKAIUTUBATh
pa3IM4YHbIC BUJIbI SHEPTHH:

- MEXaHHMYECKHE CUCTEMbI aKKyMYJIMPOBAHUS SHEPTHUH;

- JJICKTPUYECKHE CUCTEMbI aKKYMYJIUPOBAHHS SHCPTHH;

- XHMHYECKHE CUCTEMbI aKKyMYJIUPOBAHUS SHEPTHH;

- aKKyMYJISATOPHI TEIJIOBOW YHEPTHH.

B «0osbII0ii» 3HEpreTuke MoKa MPUMEHSIOTCS TOJIBKO MeXaHuuecKkue
cucmemvl AKKyMyIupo8aHusi 3Hepeuu, B TICPBYIO O4Yepelb — TUAPOAKKYMYJIHU-
pytomue ekrpoctaniuu (TADC).
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CxeMa ruipoakKyMyJIMpYIOIIEH CTaHIIMK MoKa3aHa Ha puc. 4.5.1TpuHimn
NEUCTBUS 3aKII0YaeTCsl B MPEOOPa30BAHUM AJIEKTPUUYECKON SHEPruu, Mmoiaydae-
MO OT BJIEKTPOCTAHLUN JIPYTUX TUIOB, B MOTEHIIMAIBLHYIO SHEPTUIO BOJBI; MPU
o0paTHOM IpeoOpa30BaHMUU HAKOIJICHHAS! SHEPT Ul BHIAETCS B SHEPTOCUCTEMY .

Puc. 4.5.Cxema I'ADC (¢ —BepTHKANBHBIN pa3pe3; 6 —miaH): 1 —BepXHUit
aKKyMYJIHMPYIOLIHil 6acceliH; 2 —BOJONPUEMHHUK; 3 —HAMOPHBINA BooBo; 4 —31anue 'ADC;
5 —HWXKHEe MUTarolee BOJAOXPAHIIININE; 6 —IIJIOTHHA ¢ BOJOCOpOCOM; 7 —HOPMaIbHBIN
HOJTIOPHBIN YPOBEHb BOJIbI; 8 —ypOBeHb CpabaThIBaHUs

[I'unporexuuueckue coopyxkenus ['TADC cocTosT u3 IByX OacceilHOB,
PaCTOJIOKCHHBIX HA PA3HBIX YPOBHSX, U COCAMHUTEIBHBIX TPYOONPOBOIOB —
BOJIOBOJIOB. baccelHbl MOTYT CO37aBaThbCsl UCKYCCTBEHHO WJIM UMETh €CTECT-
BEHHOE TporcxoxaeHue (o3epa, peku). HmkHUM 0acCefHOM HEPEIKO CITYKUT
BOJI0€M, 00pa30BaBIIMIICS BCIEACTBUE NEPEKPHITUS PEKU MIIIOTUHOM.

['unpoarperatsl, yctaHoBieHHbIe B 31aHun ['TADC, MoryT OBITH Tpexma-
IIMHHBIMH, COCTOSIIIAMU U3 OOPaTUMOM 3JIEKTPUYCCKON MAIIWHBI (JBUTaTEh-
TeHepaTop), TUAPOTYPOUHBI U HACOCA, WITU JIBYXMAIIMHHBIMH, COCTOSIIIIAMH U3
00paTUMOH 3JEKTpPOMAIIMHBI U 00PaTUMOM TUAPOMALINHBI, KOTOPas B 3aBUCH-
MOCTH OT HalpaBJIEHUs BPAILLEHUsI MOXKET paboTaTh KaKk HAcOC MO0 KakK TUpo-
TypOHHa.

N30BITOK 37EKTPOIHEPTHH, BHIPAOATHIBAEMOW HEIOTPYKEHHBIMH JJICK-
TPOCTAHLIMSIMU BO BPEMSI MOHUKEHHOTO SHEPronoTpeOIeHus, HUCMOIb3yeTCs
paboTaromMMi B HACOCHOM pexkume runpoarperaramu ['ADC st nepexayku
BOJIbI U3 HMIKHETO OacceiiHa B BEpXHUM, aKKyMyaupyromui 6acceitn. B nepuo-
JIbI TTMKOBOW HArpy3KH B DHEPrOCHCTEME THApoOarperarsl paboTaroT B TeHEpa-
TOPHOM PEXHME W MPOU3BOAT AICKTPOIHEPTHUIO 32 CUET MPeoOpa3OBaHUS Me-
XaHUYECKOW DHEPTUM JBUKYILIEUCS TOJ JEUCTBUEM CHUJIbI TSXKECTU BOJbI. BbI-
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pabaTbeiBaeMasi SIEKTPOIHEPI sl OTIAETCS B CETh, @ BOJIa CHOBA HAKAIIMBAETCS
B HUKHEM OacceifHe.

Emkocte 'ADC kak akKymyssiTopa SHEPrUM ONpeleNsieTcss 00beMOoM
OacceitHOB 1 pabouum HarmopoM (pas3HUIICH YpPOBHEH BEPXHETO U HUKHETO Oac-
ceitHoB). O6mmii kg [ADC B ONTUMANBHBIX PACYETHBIX YCIOBHSX PAaOOTHI
npubmkaercs kK 80%; B peanbHbIX YCIOBUAX C YUYE€TOM MOTEPh B AJIEKTpUYE-
CKMX CETSX 3HAUCHME KIJ Jydimux craHinuii He mpesbimaer /0%. Haubonee
SKOHOMHUYHBI MOlHbIe ['TADC ¢ HamopoM B HECKOJIBKO COTEH METPOB, COOPY-
’Kaemble Ha CKaJbHOM OCHOBaHMHU. ECTeCTBEHHBIE Mepemnajbl MECTHOCTH Ha
TeppuTOopuu benapycu mo3BossOT COOPYKaTh CTAHIIUU C HEOOJIBIINM HAIOPOM
80 — 110m. Baxxupim moctounctBoM ['ADC sBisSIETCS BBICOKAsi dKCILTyaTaIlu-
OHHasi MAHEBPEHHOCTh. BBIBOJI ruipoarperaToB U3 OCTAHOBIEHHOTO COCTOSTHUS
Ha HOMHHAJIbHYIO MOUIHOCTH OocyliecTBisiercs 3a 1 — 1,5muH; npu BpauieHuu
arperaToB Ha XOJIOCTOM XOJly MPOJOHKUTEIbHOCTD BKIIOYEHHS] B HOPMAJIbHYIO
paboty enBa mpeBbimaer 10 c. Eme omgHol 1menHou xapakrepuctukoit 'ADC
SBJISIETCS] IIUPOKUN PEryJMPOBOYHBIN AMANa3oH, KOTOPBIA, COTJIACHO CAMOMY
OPUHIMIY €€ pabdoThl, OJIM30K K JIBYKPAaTHOM YCTaHOBJIEHHOU MomHOCTH. Co0-
cTBeHHO MOIIHOCTh [TADC MoXkeT ObITh OYEHb BeJIMKa M JJIA psaa CTaHIUH
npesbiaer 1 I'Br. YaukansHeie Bo3MOxkHOCTH ["TADC MO3BOJISIIOT HE TOJBKO
UCIIONIb30BATh UX JJISl aKKyMYJIHPOBAHUS SHEPTUH, HO U BO3JaraTh Ha HUX P
CHUCTEMHBIX (PYHKITUH.

Haubonee nenecooOpa3HbIM U pacnpOCTpaHEHHBIM SIBJISETCS pa3Melle-
Hue ['ADC B 11eHTpe Harpy30K SHEProCUCTEMBI, YTO MO3BOJSET CBECTH K MH-
HUMYMY CTPOUTENBCTBO NEKTPOCETEN U MOTEPU SHEPTUHU NPU TPAHCIIOPTUPOB-
ke. OHaKo Mopoi coYeTaHue MPUPOIHBIX YCIOBUM U XO3SIICTBEHHOU AesTENb-
HOCTH CO3/1a€T YHUKAJIbHBIE YCIOBUS ISl 00pa30BaHUsl YHEPTreTUYECKOTO KOM-
IJIEKCa C COBMECTHBIM HCIOJIb30BAHUEM TEXHOJIOTMYECKUX OOBEKTOB OCHOB-
HBIX reHepupyromux ekrpocranmii (ADC, TOC, '9C) u TADC.

[lepBast ruapoakkymyJaupyloas cTaHIUs Oblia coopykeHa B Wramuu
enle B Hayasie XX BEKa; ceiyac BO BCEM MUpE AKCIuTyaTupyrorcsi cotHu 'ADC.
Oco0eHHO MMPOKOe MPUMEHEHUE OHM MOJYUYUIIU B CTpaHax ¢ pa3BUTOU sJep-
HOM ’HepreTukoi. Tak, B 4yaCTHOCTH, BO PpaHIIMKM MOIIHOCTh THAPOAKKYMYJIH-
pyrommx ctaniui cocrapiset okoyio 10%,a B Anonun — oxono 30% ot coBo-
KyIHOM MOIIIHOCTH paboTaromux B 3Tux crpaHax ADC.

Tak)xe He HOBa Hjes 3amacaTb HEPrUI0 B BUJE BHYTPEHHEH SHEPTUU
CKaThIX Ta30B, Hampumep, Bo3zayxa. [IpuHimun paboThl BO31YyX0aKKyMYJIUPYIO-
e CTAaHIIUK COCTOUT B CJIEIYIOIIEM: «BHEMHKOBAs» 3JIEKTPOIHEPTHUS UCIIONb-
3yeTcsl Al MPUBOJIa KOMIIPECCOPa, HATHETAIOIIETO BO3AYyX M3 aTMOC(epbl B
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MOI3EMHYIO TIOJIOCTh; MPU PabOTe€ B TEHEPATOPHOM PEKUME CHKATBIA BO3AYX
HampaBIIsieTCcsl Ha TYpOUHY | MMOCIE pacIlIMpeHus Bo3BpaiaeTcs B atMochepy, a
MOJTydeHHAsl JIEKTPOIHEPTHsl OTJAETCS B CETh JHEProcucTeMbl. B KkauecTBe
MIOJI3EMHON €MKOCTH JIJIsl BO3/TyXa MOXKET HUCIIOJIb30BaThCs €CTECTBEHHAS TEIIe-
pa, 3a0poleHHas maxTa WIA CIEeNHAbHO CO3JaHHas Mmojocte. B ['epmanun
y’)K€ UMEETCS OIBIT IKCIUTyaTalluy MOJ00HON ycTaHOBKH. OOIMMI K BO3TY-
X0aKKyMYJIMPYIOIIEH CTaHIIMK TIPYU COBPEMEHHOM YPOBHE TEXHHUKH W TEXHOJIO-
ruil moxket gocturath /0%.B0o3MOXHO KOMOMHUPOBAHUE TAKMX CHCTEM C ra-
30TYpOMHHBIMH YCTaHOBKaMH Ui CO3/JaHUS MOIIHBIX SHEProdPQeKTUBHBIX
AIEKTPOCTAHIIUN C TTMPOKUM PETYJIUPOBOYHBIM JTHATA30HOM.

4.4 1lenoBoe u TapudgHoe peryjJnpoBaHusi

Cucrema Tapu(oB Ha YHEPTOHOCUTENH SIBJSIETCS KIIOYEBHIM 3BEHOM B
HKOHOMUYECKOM MEXaHU3ME CTUMYIHPOBAHUS SJHEPTOCOCPEKECHHUS .

B mpakTuke Bcex MPOMBIIUIEHHO Pa3BUTBHIX CTpaH MpH (HOPMUPOBAHUU
IICH Ha SHEPTHI0 MCIOJb3YEeTCs 3aTpaTHbId MeTo]] (IleHa paBHA Ce0ECTOMMOCTH
¢ Hopma npudsum). B PB Tapudoobpa3zoBanue Takke CTpouTcs Ha 3aTpaT-
HOM mpuHuuIe. B pa3BuTeix crpaHax tapudsl AuQpepeHunpyoTcs no rpy-
naMm noTpeduTesneil B 3aBUCUMOCTH OT M3JIEP>KEK Ha MPOU3BOACTBO, NIEpeaavy u
pacrnpeneieHue SHepruy, MOCKOJIbKY dHeproolecneueHne norpedurenei, mnou-
KJIFOYEHHBIX K BBHICOKOBOJIFTHOMY HAIPSKEHUIO, CONMPSHKEHO ¢ MEHBIIUMH HU3-
Jep’KKaMU, 4YeM 3HEpProo0ecredyeHrne HHU3KOBOJBTHBIX MOTpeOUTENeH, HaIpH-
Mep, KOMMYHaIIbHO-OBITOBOTO CEKTOPA.

Tapudsr Ha TerosHepruo Takxke AUpGepeHIUPYIOTCS: BO-TIEPBBIX, IO
BUJIaM TeIuIoHOCUTeNsl (Map WM Topsivasi Boja), BO-BTOPBIX, O MapaMeTpam,
10 yJAJIEHHOCTH OT HCTOYHUKA TETJIOCHA0KEeHUS U T. JI.

B Pb cerogus umeer mecto odparHast cutyanus. [locne pacnaga CCCP
[EHbl Ha 3HEPTOHOCUTEIH Pe3K0 Bo3pociu. CIOoXKHUIACh MPAKTUKA MEPEKPECT-
HOTO cyOCHAMPOBAHUS Ha OIUIATY 32 SHEPrOHOCHUTENH, KOTOpasi HE CTUMYIIUPY-
eT notpedburenel kK 3PPeKTUBHOMY SHEProucnoab30BaHui0. CyTh €€ COCTOUT B
TOM, YTO NPOMBIIUICHHBIE TPEANPUATHS MPH OIUIATE 32 SHEPTHIO BBIHYKICHBI
MOKPBIBATh JIBIOTHI, MPEJOCTABICHHBIC HACEICHUIO U CEIbCKOMY XO3SCTBY.
Cerogusi ObITOBBIE MOTpeOUTENH OIIaunBaOT okojo 40% yciyr mo sHepro-
cHaOxeHuto. B pesynbprare HaceneHue HE 3aMHTEPECOBAHO B YUYE€TE€ MU YMEHb-
IIEHUH pacxoja sHeproHocuteneil. HeobocHoBaHHO BhICOKKE Tapu(bl HA YHEP-
TOHOCHUTENH JJIsl IPOMBIIUIEHHO!N TPYIIIbI MOTPeOUTENeNH TPUBOIAT K TOMY, YTO
MHOTHE M3 HHMX CO3/al0T aJlbT€pHATHUBHbIE aBTOHOMHBIE MCTOYHUKU DHEPTHH,
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yXO/sl OT MEPEKPECTHOr0 CyOCHMAUPOBAaHMS. Y CYryOssieTcsl MOJIOKEHUE YacTu
IPOMBIIIIEHHBIX TOTPEOUTENEH, UCTIONB3YIOIUX SHEPTUIO OT LIEHTPAIU30BaH-
HBIX MCTOYHUKOB, YBEJIMYUBAETCS JOJS PACcCXOJ0B Ha TEIJIO B C€OECTOMMOCTH
IPOU3BOJUMON UMHU IPOAYKIIHMH, NAAAET €€ KOHKYPEHTOCIIOCOOHOCTb.

Bo3znukaet psia 60see ClI0XKHBIX MPo0IeM, TO €CTh HeOOOCHOBAHHBIE Ta-
pUQBI TPUBOAAT K HETaTUBHBIM MOCIEACTBHIM TOCYAapCTBEHHOT0 Maciurtada.
HeoOxoaum oTKa3 OT mnepekpecTHOro cyocuaupoBanus. Cucrema TapugoB
JOJDKHA CO3/1aBaTh yCJIOBUS Ui 3(pPEKTUBHOTO MCNOIb30BAaHUS YHEPIUU BCE-
MU KaTEerOpUsIMH MOTpEeOUTENEH.

BTopoi1 0CHOBHOM LIENIBIO SHEPTOMEHEIKMEHTA SIBJISIETCSI BBIDABHUBAHUE
HAI[MOHAJLHOW KpPUBOW HArpys3ku. JJis MOCTHKEHUS ATOW LEeAH HEOOXOAMMO
(opMUpOBaHKE TAKOW CUCTEMBI TapU(POB, KOTOpasi CTUMYJIMpOBasia Obl BCE Ka-
TEropuM NOTpPeOUTENEH HE TOJBKO K MOBBILIEHUIO 3()(PEKTUBHOCTU SHEProMC-
MOJIb30BaHUs, HO ¥ K BBIPAaBHUBAHUIO MHIMBUIYaTbHOU KPUBOW MOTPEOIsieMOn
MOIIIHOCTH BO BPEMEHH, TO €CTh K CIVIAXXMBAHWIO HALIMOHAJIBHON KpHBOW Ha-
IPY3KH.

B Hacrosiiee BpeMs Uil pacdeToB ¢ noTpeduTensiMu B Pb npumensitoTcs
OJIHO- U JIByXCTaBOYHbIE TapU(bl HA 3IEKTPOoIHEprut0. OTHOCTABOYHBIE TapH-
GBI cayXaT ISl pacueTOB C HACEJICHHEM, YUPEKICHUSIMU M OpraHU3alusIMU,
MaJIOMOIIHBIMH MPOMBIIIJICHHBIMA TOTPEOUTEISIMU C TPUCOEAMHEHHON MOIII-
HoCcThIO 710 /50kBT, ¢ npeanpuaTusMu CeNbCKOro X03sMUCTBA U 3JIEKTPOTPAHC-
noproM. Pasmep mmarel onpenensercs Kak IPOW3BEACHHUE LEHBI 3a €IUHHUILY
DHEPruu Ha o0Iee MOTPEeOICHHOE KOTUIECTRO.

KonuuecTBo omnpezensercss N0 cYeT4nKaMm, YCTAHOBIIEHHBIM y NOTpeOu-
tenei. Hemoctatok onHocTaBoyHOro Tapuda — ’KOHOMUYECKAsE HE3aUHTEPECO-
BAaHHOCTb MOTpeOUTENEN B BbIpaBHUBAHUU IpaUKa 3a CUET CHUKEHHS IMUKOB
Harpy3ku. [Imrocsl — MpoCTOTa ¥ MOHATHOCTh, MUHUMYM U3MEPUTENBHBIX IPU-
OopoB. 151 pacueToB ¢ MPOMBIIIEHHBIMU MOTPEOUTENISIMHA C IPUCOSAMHEHHOMN
MoIHOCThIO /50 KBT 1 BbIllIe MpUMEHSETCS IBYXCTaBOYHBIA Tapu@, cOCTOS-
AN U3 ABYX YaCTEH:

- OCHOBHOM cTaBkM 3a 1 kBT MOIHOCTH, y4acTBYIOLIEH B MakCUMyMe
Harpy3ku 9C,;

- JIONOJHUTENbHON cTaBku 3a 1 kBT-u moTpeOieHHON 3Hepruu, Kak
IIPU pacyeTax 1o OJHOCTABOYHOMY TapHUQy.

Hcnonp3oBaHue Takoro Tapuda 5KOHOMUYECKU MOOUIPSAET NOTpeOUTENE
K CHUOKCHUIO NPUCOEAMHEHHOW MOIIHOCTH ¥ MaKCHMyMa HAarpy3KHd 3a CUeT yII-
JIOTHEHUS ¥ BBIPaBHUBAHUS UX IpadUKOB.
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OnHO- U IByXCTaBOYHbBIE TapU(bl HE MO3BOJISIIOT YCTPAHUTH MPOTUBOPE-
e MeXIy 3auHTepecoBaHHOCThIO DC MpoaaTh Kak MOXHO Oombiie 3/3 uist
HOJIy4YEHUs] MAaKCUMaJIbHOW NMPUOBUIN, HHTEPECAMHU MTOTPEOUTENEN B OJTyYEHUN
/3 B HEOOX0UMOE JITsl HUX BpeMst 110 0oJiee HU3KOMH 1IeHe B MHTEPECaMu ToCy-
JapCTBa B LIEJIOM I10 PAllMOHAJIBHOMY MCIIOJIb30BAaHUIO HALIMOHAIBHBIX 3HEPIO-
PECYPCOB U MEHBIIIMM 3aTpaTaM Ha MPHOOPETEHNE UMIIOPTHBIX.

Pa3BuTHe Tapu(HbIX cucTeM BO BCEH MUPOBOM IPAKTUKE HAIIPABIEHO HA
rapMOHM3AIMI0 UHTEPECOB MOCTABLUIMKOB, NOTPEOUTENEH SHEPIrUU U rocyaap-
ctBa. B CIIIA, ®panuuu, BennkoOputanuu u Apyrux 3KOHOMHUUECKH Pa3BUTHIX
cTpanax Tapudsl quddepeHIpoBaHbl MO YacaM CYTOK, IO CE30HaM, IO JIeKa-
JaM MecAlla, YTO CTUMYJIUPYET Kak MoTpeOuTesei, Tak ¥ MPOU3BOJIUTENEH K
BBIPABHUBAHUIO HALITMOHAJIBHON KPUBOM Harpy3KH.

Jlnst ynoOcTBa cpaBHeHHs 1IeHbI TpuBeaeHsb! B neHTax (CLLIA) 3a 1 kBry.

CIIA
CexTop norpeodJieHunst Iena CexTop nNpousBoaACTBA ena
Hacenenue 8,1 I'enepanus 4,72
buznec 7,6 [Tepenaua 0,6
[TpombIIIIEHHOCTH 4.7 Pacnipenenenue 2
Tpancnopr 5,5

HcTtounuk nnpopmanun — HanmoHnanbHas KOMHCCHS IO PETYIMPOBAHUIO SHEPTETUKH
(CILA).

JUIsl aMepHUKaHCKOI'O PhIHKA AJIEKTPOIHEPTUU XapPAKTEPHO HAJUYUE MHO-
KECTBa HE3aBUCUMBIX Mpou3Boauteneil. CBou Tapudbl HE TOJIBKO B KaXIOM
HITaTe, HO U Y KaXKA0W (PUPMBL.

DpaHuusa
Bpems cyTok Hacenenue IIpoMbINLTIEeHHOCTH
AbGoHeMeHT 7,31 9,97
[TukoBEBIE YaChl 8,42 9,81
Henukosbie uackl 4,79 4,79

Hcrounuk nnpopmanuu — ElectricitydeFrancenfieprocucrema ®panmun).

JlelicTByeT MHTEpECHAsl CUCTEMA CE30HHBIX CKUIOK. B ABcTpanuu Takxke
CymiecTByeT aOOHEMEHTHAas CHCTEMa OIUIaThl, KOTOpas TMO3BOJISIET CHU3HTH
CTOUMOCTbD 3JIEKTPOIHEPTUH.
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JlaTBusa

YcraHoBJIeHHAs MOIIHOCTH

Bpems cyTok

Hacenenne meHee 60 kBT 60 — 40kBT o0os1ee 400kBT
Yacel UK — — — 8,45
JleHn 5,93 6,61 6,13 5,63
Houb 4,15 4,63 4,29 3,94

Hcrounnk nndopmaruu — JlarBOHEpTO.

[ensr qyis motpedbuteneit, nmeromux BBoabl 6, 10, 11(kB, cymecTBenHO
MEHBIIIE.

Poccust

Hacesienue IIpoMBbINIIEHHOCTH
0,93 1,48

Uctounuk nnpopmannu —PAO EC Poccun.

[Tpumenenne TapudoB, pa3IMyYHBIX 1O 30HAM CYTOK, TaK Ha3bIBACMbIX
30HHBIX Tapu(}OB, TO3BOJISET COKPATHTH dHEepromoTpedbnenue Ha 5 — 10%,tax
KaK CTUMYJIUPYET MOTpeOuTeNnell CHIKATh HArpy3Ky B 4ackl MakcumyMma OC u
3aIOJTHATh HOYHBIC TIPOBAIIBI HATPY3KH (prc. 4.6).

ET

Puc. 4.6.Cyrounoe sexktponorpednenue (1) u tapud, nuddepeHnpoBaHHbIH
10 BpEMEHH CYTOK (2), IUTst 3JICKTPOMETAUTYPTHYECKOro 3aBoa B I epmaHuun

B psge crpan ucnonb3yrores Tapudsl, mpeaycMaTpHUBaloye nepedou B
anekTpocHadxkeHnu. [loTpeduTenu, NpUMEHSIOIKE UX, B OCHOBHOM KPYIIHBIE U
JIOCTAaTOYHO Oe30macHble MPOMBIIUICHHBIE MPEANPUITHS, UAYT Ha CHUKEHUE
HAJICKHOCTHU AJEKTPOCHAOXKEHHUSI B 0OOMEH Ha YMEHbIlIEeHHE Tapu(HON CTaBKH 3a
MaKCUMYM Harpys3KHu.

58



C ocenn 1996rona B Hamieit pecryOIuKe BBEACHBI 30HHBIE Tapu(]bI 1O
AIIEKTPOSHEPTUM KaK albTEPHATUBHBIE I MNPEANPUSITHI, MCIOIB3YIOIUX
nByxctaBouHblii Tapud. CormacHo »TUM TapudaMm IjIaTa yCTaHABJIMBAETCS
TOJIBKO 3a MOTPEOJEHHYIO SHEPTHIO, HO B 3aBUCUMOCTU OT BPEMEHU NOoTpedie-
HUSl B T€UEHHUE CYTOK: JJI1 HOUHBIX 4acoB Tapud nmeer koapduiment 0,6 ot-
HOCHUTEJIbHO 0a30BOM CTAaBKH, JIJIsl THEBHBIX YacOB WJIM YacoB moiynuka — 1,15,
a ju1st yacoB nuka — 2,05.11o cpaBHEHUIO C OTHOCTABOYHBIM U JBYXCTaBOYHBIM
tapudamu 30HHBIN Tapud Oosiee TOUHO OTpa)kaeT peajbHbIN rpad)uK IHEPIrorno-
TpeOJeHHs] U MO3BOJSET CHU3UTh CyMMapHbIe 3atpaThl DC u morpedureneil.
[Inanupyercs mepeBoJ Ha 30HHBIE TapU(bl OOJIBIIMHCTBA MPOMBIIUICHHBIX
NPEAIPUATHN.

Jlnst aToro HeoOXoaUMa MOJIEPHM3AIMS CUCTEMbI Y4YeTa 3HEpPromnorped-
JIeHUs, TO €CTh YCTAHOBKA 3JIEKTPOCUYETUYMKOB, MO3BOJISIONUIUX OTCIIECKUBATH U
pEerucTpupoBaTh MOTPEOICHUE SHEPTUHU MO TapU(PHBIM 30HAM. DTO MUKPOIIPO-
LIECCOPHBIE, TOJHOCTHIO 3JEKTPOHHBIE MPHOOPHI. DTU CUETYHKU IO CBOUM
BHYTPEHHUM 4YacaM OCYLIECTBISIOT MEPEKII0YeHHe Tapu(PHBIX 30H B COOTBET-
CTBUHU C 3aJlaHHBIM pacrnucaHueM. B mpubopax npeaycMoTpeHa BO3MOKHOCTh
aBTOMATHUYECKOT'0 Mepexo/ia Ha JIETHEE U 3UMHEE BpeMsl. YUeT 3JIeKTPOIHEPTUU
1o Tapu(HBIM 30HAM OCYIIECTBIISETCS, COOTBETCTBEHHO, 110 JIETHEMY WJIH 3UM-
HEMY BpeMeHHU. IMeeTcss BO3SMOKHOCTD 33JaHHsI PEKUMOB BBIXOAHBIX U MIPa3/-
HUYHBIX JHEH, YTO TOXKE BBITOJHO PHEPronoTPeOUTENISIM, €CIIM B YKa3aHHbIE
JTHU HCIIOJBb3YETCSl JBIOTHBIM Tapud MO OTHOIIEHHIO K pabouum mHsSM. Bes
KOMMepueckass MHQOpMAIUs CHUMAECTCS HEMOCPEACTBEHHO C KUAKOKPHUCTAN-
JMYECKOT0 MHAMKATOpa CYETYMKA, CYMTHIBAETCS MO OMTUYECKOMY MOPTY CYET-
YHiKa WK o uudpoBoMy HHTEpEICY.

[IpyuHIUNIMATBEHO BO3MYyXO0AKKyMYJIUPYIOIIME CTaHIMU O00JIaJaloT TeMHU
ke npeumyniectBamu, uto u 'ADC.
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Tema 5. JKOJIOI'MYECKHUE ACHHEKTBI DQHEPI'ETUKH
N OHEPI'OCBEPEXEHUA

JloObI4a mepBUYHBIX YHEPrOPECYPCOB, UX TPAHCIIOPTHUPOBKA, IPOU3BO/I-
CTBO 3JIEKTPUUECKON U TEIJIOBOM SHEPIHM Ha 3JEKTPOCTAHIIMSIX, B KOTEIbHBIX
OKa3bIBAIOT BEChbMa CYLIECTBEHHOE BPEJHOE BO3/CHCTBHE HA OKPYKAKOUIYIO
cpeny, KOTOpoe 3aKiitouaercs B BIOpoce B arMochepy U ruapochepy BpeaHbIx
BEIECTB, TEIJIOBOM 3arpsi3HEHUM OKPY KaloLIeH Cpelibl, MOBBIIIEHUU PaIn0aK-
TUBHOTO (hOHA, OTUYKIECHUHU 3e€MeJb MOJl YHEProoOBhEeKThl. JlocTaBka IHEpTruu
MOTPEOUTENSIM CBSI3aHA C OTUYXKJCHUEM 3HAUYUTEIBHBIX TEPPUTOPHUI, HapyIIe-
HUEM TPUPOIHBIX JaHAMA(TOB, Cpebl OOUTAHUS KUBOTHBIX U MTHII, DJICKTPO-
MarHUTHBIMH M3JTYyYEHUSIMH M aKyCTUYECKMMHU LIyMaMU OT JUHHUI 3JIeKTporie-
penaun ynbTpa- U CBEPXBBICOKOTO HampsbkeHus. Kpome Toro, Hen30exxeH puck
aBapuil Ha ATUX OOBEKTAX, MOCIEACTBUS KOTOPHIX IIPH COBPEMEHHBIX MOIIIHO-
CTAX PHEPrOYCTAHOBOK M MHTEHCUBHOCTH 3HEPrOMOTOKOB MOTYT HOCHUTH TJIO-
OaJIbHBIN XapakKTep.

B Hacrosiiiee Bpemsi TEIUIOBBIE AJIEKTpOCTaHIMU benapycu (ocHOBHas
4acTh BhIPA0ATHIBAEMOW PHEPIUHU) U OCTAIBHBIX CTpaH MUpa paboTalT Ha Ma-
3yTe W NMPHUPOJAHOM Ta3e, NMPU CKUTAHWH KOTOPBIX (Ui Tra3a B CYIIECTBEHHO
MEHBIIICH CTENeHH) B aTMOC(epy MOCTYyNalOT TOKCHUYHBIC I'a3000pa3HbIC BbI-
OpOCHI OKHUCIIOB CEPBI U a30Ta, a TAKKE MEJIKUE TBEP/IbIEC YACTUIIBI 30JIbI U CAXKHU.
Oxcubl cepbl M a30Ta, COSAUHSISICh ¢ aTMOC(EpHOH Bi1aroii, o0pa3yroT pacTBoO-
pbI KUCJIOT Y BBINAJAIOT B BUJIE «KUCJIOTHBIX JTOKIEH», O] BO3JICUCTBUEM KO-
TOPBIX MPOUCXOJUT 3aKUCICHUE TIOYB U YBEIMUYEHUE KUCIOTHOCTU BOJI MOBEPX-
HOCTHBIX BOJJOEMOB, YTO HAHOCHUT YHIEpO CEIbCKOMY, PHIOHOMY, JIECHOMY XO-
3sICTBaM, HE TOBOPS YK€ O BPEAHOM BO3JCHCTBUU Ha 30POBbE HACEICHUS.
[TpoOnemMy KHCIOTHBIX JA0XACH HEb3sl PEIIUTh Ha HAI[MOHAJIbHOM YPOBHE, HE-
00X0UMBI COTJacOBaHHbIE NEHCTBUS Bcex cTpaH. Ho moka He co3maHo nocTa-
TOYHO I()(PEKTUBHBIX TEXHOJIOTHH OUYMCTKH JBIMOBBIX T'a30B OT ATHX KOMIIO-
HEHTOB. OJJTHUM M3 BO3MOKHBIX HAMPABICHUN SIBJSETCS MpEABAPUTEIbHAS OUU-
CTKa TOIUIMB (KHIKUX U ra3000pa3HbIX) OT cepbl. TBEp/bIe BUIbI TOIUIMB MO~
BEPrHYTh TAKOW OUMCTKE MPAKTUYECKU HEBO3MOMKHO.

['MIpO3IEKTPOCTAHIIMKM TAKXKE OTPUIIATEIBHO BIMAIOT HA OKPY>KAIOIIYIO
cpeny (0COOSHHO MPH COOPY)KEHHU TUTOTHH B PABHUHHBIX MECTHOCTSIX, KOTOPBIC
npeobnanaroT B PB). 3HaunTenpHbIC TUIOMAIN 3eMJIM 3aHUMAKOT MEJIKOBOIHBIC
XPpaHWIUIIA, COKPAIAs CEIbCKOXO03AUCTBEHHBIE YTo/1bsi. Boja B HUX MHTEHCUBHO
NPOIPEBAETCS COJHLEM, CO3/1aBasi YCIOBHSI IJIs1 pOCTA CUHE-3€JIEHBIX BOJOPOCIEH,
KOTOpbIE THUIOT, 3apaxkasi Boxy U atMocdepy. [lomumo storo 3arpyansercs cy-
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JIOXOZICTBO M CTPaZaeT PhIOHOE XO34WCTBO, TaK Kak pplda HE MOXKET CBOOOIHO
MUTPUPOBATH BBEPX-BHU3 IO TEUEHHUIO.

Coopyxenne ADC onacHO ¢ TOYKU 3pEHUS BO3MOKHBIX aBapHil, KOTO-
pble MOTYT IPUBOJIUTH K KaTaCTPO(DUUECKOMY 3arpsi3HEHUIO OKPY>KaoIIeH cpe-
JIbI HA OTPOMHBIX TEPPUTOPHUSAX. TaKKe CyIIeCTBYET psii MPoOJIEM C 3aXOpOHE-
HUEM PaJUOAKTUBHBIX OTXOJIOB M KOHCEPBAIlMEH CTaHIUNA TOCIE OKOHYAHUS
pPacyeTHOTO CpOKa CIY>KOBI.

Hakormienue yriaekucioro ra3za, MeTala u Jpyrux razoB B aTMmocdepe u3-
3a COKMTAHUSI OTPOMHOTO KOJMYECTBA OPTaHUYCSCKUX TOIUIUB (YIJIsA, TIPUPOTHO-
ro Tra3a, HePTenpPOAYKTOB — KOTEILHOE TOTUTMBO JJISI DJIEKTPOCTAHIINM, KOTEIb-
HBIX U TEXHOJOTUYECKHUX Tedeil, OCH3MHBI, TU3EIbHbIC U PEaKTHBHBIC TOTUINBA
ISl TPAHCIIOPTA) B SHEPTOMPOU3BOISIIMX M SHEPTOMOTPEOISIFOIIMX YCTAHOBKAX —
OJIHA U3 OCHOBHBIX MPUYMH MapHUKOBOro 3ddekra. Caoil mapHUKOBBIX ra3oB
HE MPOIMYCKAET TeII0 OOPaTHO B KOCMOC, M CPEIHSS TeMIIepaTypa MPU3eMHOTO
ciost atMocepsl ocTeneHHo noBeimaetcs. [Ipornosupyercs, 4To npu coxpa-
HEHUU O00BEMOB BBIOPOCOB CpeHss TNIOOabHAs TeMIlepaTypa Ha IUIaHETe K
2100rony noBeicutcs Ha 4 — 5 T, 4TO NMpUBEET K MepepacipeesieHuI0 oca-
KOB, YBEJIMUYEHHUIO YKCIIAa 3aCyX, K 3aTOIUICHUIO 3HAUUTEIbHBIX TEPPUTOPUH, K
TJI00ATEHBIM M3MEHEHUSIM KJIMMaTa, KOTOPhIC MOBJICKYT pa3pyIlIeHNue CETbCKOTO,
BOJIHOTO, JIECHOTO XO3SUCTB, YJHEPTETHUECKUX, TPAHCIIOPTHBIX U JIP. MPOU3BOJI-
CTBEHHBIX CHCTEM. by/ieT HaHEeCeH HEeMONpPaBUMbIN YIIEPO 3J0POBBIO JIIOIEH.

ABTOTPAHCIIOPT — OJIMH U3 OCHOBHBIX UICTOYHUKOB 3arpsi3HEHUS aTMocde-
pbl yriaekucisiM razoM (40%). JIsurarensiMu aBTOMOOMIICH BBIICIISICTCS B BO3-
nyX TopojoB O6onee 95% okcua yrirepoaa (yrapHoro rasa), okojio 65% yrieso-
noposioB 1 30%0KCHIOB a30Ta OT CyMMAapHBIX BBIOPOCOB 3THUX BEHIECTB (TO €CTh
70 — 80%ot 00111eT0 YPOBHS 3arpsisHeHUs] aTMOChEpBI IS KPYITHBIX TOPOJIOB).
DTO CWJIBHO COKpAalllaeT CPEIHION MPOJOJIKUTEILHOCTh >KU3HU HACEJICHUS.
CMmor — (OTOXMMHYECKH TyMaH C BIAXHOCTBIO /0%, KOTOPBIN COAEPKUT TIPO-
OYKThI (3HAYUTETHHO 0O0JIee TOKCHYHBIC, YeM HCXOJHBIC BHIOPOCHI aBTOTpPAHC-
nopta) GOTOXMMIIPEBpAILICHUI BBHIOpAachIBaeMBbIX B aTMOcdepy BemiecTs. [1oaTo-
MYy OYEHb 001bUi0e BHUMAHUE CE200HA YOeNnAemcsa 60NPOCy Nepeeooa mpamc-
nopma ¢ mpaouyuoOHHbLIX MONJIUE HA 6000POO, TIPU CTOPAHUN KOTOPOTO HE BbI-
nensercs BpenHbix BemiecTB. Cepbe3HOe BHUMAHUE B KPYIHBIX TOpojax oOpa-
[ICHO HA Pa3BUTHE IMOA3EMHOTO JIEKTPUYECKOTO TPAHCIOPTA, TaK KaK IMOA3EM-
HBI TPAHCIOPT MO3BOJISIET PAa3rpy3UTh HA3€MHbIE MAaruCTpald U CHU3UTH BbI-
OpocChl BpEIHBIX BEIIECTB B aTMOc(hepy MEramnoiucoB. Takke aKTUBHO IMPOBO-
JSITCSL HAYYHO-3KCIIEPUMEHTAIbHbBIE Pa0OThI MO CO3AAHUI0 IHEPTr03(PPEKTUBHBIX
AIIEKTPOMOOUIIEH.
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Kak mpasuio, moboe sHeprocOeperaroiiee MEpONpUsITHE BICYET 3a CO-
0ol moNIOKUTENbHBIC dKONorudeckue 3 dextr. [loaToMy npu npuHATHU pe-
IICHUH O 1eeCO0OpPa3HOCTH 3aTpaT Ha 3TH MEPOIPHUITHS U OMPEIEICHUN HX
IPUOPUTETOB HEOOXOIUMO TTPOU3BOIUTH KOJTHMUECTBEHHYIO OIIEHKY 3KOJIOTHYE-
ckux 3¢ dexToB. 3HAYCHHE DHEPrOCOCPEKEHUS IS COXPAHCHUS 37I0POBBS U
Cpenbl OOMTaHMUS YeIOBEKa 3aKIIF0UAETCS B CIEAYIOMIEM:

- mepBbld 3QdeKT FHeprocOepeKeHUsl CBA3aH C BO3MOXKHOCTBIO HE CO-
Opy’XaThb HOBBIE TOIUIMBHBIE 0a3bl, HHPPACTPYKTYPHl TOIIMBOOOECTICUEHHUS,
HHEProNpOU3BOJAIINE UCTOYHUKH, CETH TPAHCIOPTa M pacIpeleeHHs dHep-
THH;

- BTOpPBIM BakHEHIUM 3(pdexToM 3HEprocOepexeHus SBISETCS CHU-
’KCHHE aHTPOIIOTCHHBIX BHIOPOCOB MAPHUKOBBIX U 3arPSI3HSIONINX Ta30B 33 CUET
CHIDKEHUS O0OBEMOB C)KHTAHUS TOIUIMBA, TO €CTh COXPAHEHHWE YHCTOTHI aTMO-
cdepsr,

- TpeTbuM 3 PexToM d3HEpProcOepeKeHUs SIBIACTCA COXpaHEHHE TUIPO-
cdepsl.

CoBpeMeHHbI MepHoJ] Pa3BUTHS YEJIOBEUECTBA MHOTJA XapaKTEPU3YIOT
gepe3 Tpu «I». JHEPTreTHKa, SKOHOMHKA, DKOJIOTHsS. DHEPTeTUKA B 3TOM DSy
3aHMUMaeT ocoboe MecTo. OHa SIBISETCS ONMpPENesSIoNnIe U UIsT SKOHOMUKH, U
1t Kosoruu. OT Hee 3aBUCUT SKOHOMUYECKUI MOTEHIIMAN TOCYAapCTB U OJa-
rococrosinue noaeii. OHa ke OKasbIBaeT HanOoJiee CHIILHOE BO3JCHCTBHE Ha
OKPYXKAIOIIYIO CPey, IKOJIOTHYECKUE CUCTEMBI U Onocdepy B 1eaom. Cambie
OCTpBIE FKOJIOTHUECKUE MPOOIEMbI, TAKHE KaK U3MEHEHHUE KJIMMaTa, KUCIOTHBIE
0CaJIKi, BceoOllee 3arpsi3HEHUE CPEbl, CTPEMUTEIHHOE MCTOILECHUE 3aracoB
OpPTaHMYECKOTO TOTUIMBA, MPSIMO MIIM KOCBEHHO CBSI3aHBI C MTPOM3BOJICTBOM WU
UCTIOJIb30BaHUEM DPHEPTHH. DHEPreTHKE MPUHAIICIKUT TIEPBEHCTBO HE TOJBKO B
XAMHYECKOM, HO M JIPYTHUX BHJAX 3arpsA3HEHUS — TEIJIOBOM, adpPO30JbHOM,
AIIEKTPOMArHUTHOM, PaJMOAKTHBHOM, BHOpanmoHHOM. [lo3TOMy OT permieHus
HHEPreTHYECKUX MPOOIEM 3aBHUCUT BO3MOKHOCTH PEIIEHUS OCHOBHBIX 3KOJIO-
THYECKUX TpobsieM. DHepreTuka — OTpacib MPOM3BOJACTBA, Pa3BUBAIOIIASCA
HEBUJAHHBIMU TEeMIIaMU. ECIU UYMCICHHOCTh HACEJICHHsI B YCIOBHUSX COBpE-
MEHHOTO JiemMorpaduueckoro B3pbiBa yaBaupaercsa 3a 40 — 50mer, To B mpous-
BOJICTBE M MOTPEOJICHUU SHEPTUHU ATO MPOUCXOIUT Uyepe3 Kaxkapie 12 — 15mer.

[IpoGneMbl OTHICKaHUS aIbTEPHATUBHBIX CIIOCOOOB IMOJYYE€HUS dHEPTUU
BCEr/la MHTEPECOBAIM YEJIOBEUECTBO, OJTHAKO CTOJb BOJHYIOUIMMH, KaK CEro-
THS, OHM He ObLIM HUKOTJa. MupoBoe moTpediieHue SHEPTuu CTalio COU3MEpH-
MBIM C 3allacaMH TOpPIOYUX HMCKOMaeMbIX — 0a30i COBPEMEHHON 3HEPIreTHUKH.
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To, 9TO MPHPOI0¥ CO3MABAIOCH HA MPOTSHKCHUH T'€0JIOTHYECKHX AM0X (MHUJUIHO-
HOB JIET), PaCXOJyeTCs B TeUCHHE HeCKOJIbKKX aecsatuieruii. Ecnmu no 1980rona
Bcero B mupe 0b110 71006IT0 150MIIpa T y. T., TO 32 20 mocnenuux et XX Beka
MpenoaraeTcsl UCIoJb30BaTh MoUTH B 1,2 pa3a 00Jblie, 4YTO TPO3UT HE TOJIb-
KO HCYEPITAHWEM JIETKOJOCTYIHBIX, JEIIEBBIX MECTOPOXKIACHUI, HO U CepPhe3-
HBIMHU SKOJOTHYECKHUMHU OCJIOKHEHHUSIMHU.

Bo Bcem Mupe miist mpou3BOJACTBA 3JIEKTPUUECKOM U TENJIOBOU SHEPIUU
UCITIOJIB3YETCSl OPTaHMYECKOE TOIUIMBO, aTOMHas W TuapodHeprust. [lpu ycio-
BUH, YTO YHEPTOPECYPCHI OyIyT MOTPEOIATHCS BCE BO3PACTAIONIUMHU TEMIIAMHU,
HA3BIBAIOTCS CIICAYIONINE MPUOIM3UTENBHBIC CPOKU MX TIOJIHOTO M3PacX0/I0Ba-
Hust: yrois — B KoHIle XXI| Beka; HepTh u ra3 — B koH1e XX| Beka; ypaH — B
cepenune XXI| Beka.

I'uaposHeprust OTHOCUTCST K BO3OOHOBIIIEMBIM BHJIaM SHEPIUH, HO U €€
OCBOEHHUE 3aKOHUUTCS K Havany XX| Beka.

Onnako HEKOTOpbIE (QYTYpOJIOTH CUMTAIOT, YTO PaHbIIE, YeM YeoBeUe-
CTBO COMOKET TMOCJIEIHMN KUJIOTPaMM TOIUIMBA, OHO HU3PACXOyeT MOCIEeIHHUI
Krjiorpamm kuciopoja. [To umerommmcs pacueram, pacxoji KUCIopoaa ObICTPO
pacrer. Tak, eciii B 1960roay Ha coxkeHHUE BCEX BUOB TOIUIMBA MOHAI00U-
jock 1,3 Mapa T kucioponaa, To B 1980rony — yxe 12 mupa 1, a B 2000roay
’HEpreTHKa MorioTuiaa okojo 60 Mipa. T kucaopoaa atMochepsi.

Kpome mpoOnemMbl OrpaHMYEHHOCTH TPHUPOIHBIX PECYPCOB MMEETCS H
pSI IPYTUX HETAaTUBHBIX TOCIEICTBUN MCIOIH30BAHUS OPTaHUYECKOTO TOTLIH-
Ba Ha OKPY’KaOIIyIo cpeny. Tak, n3BieuyeHne HeTH U MPUPOTHOTO Ta3a BelIeT
K ocenaHuro mouBsl. HeTh 1 ra3, ckomuBmmecs B MOPHUCTHIX MOPOAaX MO 1MO-
BEPXHOCTHIO 3€MJIH, CIIY>KAaT CBOCOOPA3HON «IIOAYIIKOW», MOJIEPKUBAIOIIEH
JeXaryo cBepxy mopoay. Korma sra moaymika u3BiIeKaeTcs, 3eMHasi TOBEPX-
HOCTh B paiioHe 3ajeranus He()TU U raza omyckaercs Ha rayomny mo 10 met-
poB. Kpome Toro, nzBieueHue u3 3eMHbBIX HEJIP MOJIE3HBIX UCKOIIAEMbIX BEJIET K
nepepacrpeeeHUI0 TPaBUTAIIMOHHOTO HANPSKEHUS B 36MHOM KOpPE, YTO MUHO-
Ir/1a 3aKaHYMBAETCS 3eMJICTPSICCHUSIMH.

Cxxuranve TOIJIMBAa — HE TOJHKO OCHOBHOW HMCTOYHHMK JHEPTUH, HO H
BOKHEHIIINHI MOCTABIIMK B OKPYXKAIOIIYIO CPEly 3arps3HSIONIMX BEIIeCcTB. Ter-
JIOBBIE AJIEKTPOCTAHIIMU BMECTE C TPAHCIIOPTOM IOCTAaBIIAIOT B atMocdepy oc-
HOBHYIO JIOJII0 T€XHOreHHOro yriepona (B ocHoBHoM B Buje CO), okono 50%
TMOKCUA cepbl, 35%0KCHUIOB a30Ta U 0K0JI0 35%0TbUTH.
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5.1.9kosnornyeckue mpoodJieMbl TENJIOBO IHEPreTHKH

B BriOpocax TOC comepkuTcs 3HAUUTENbHOE KOJUYECTBO METAJUIOB U
ux coenunenuil. [Ipu nepecuyere Ha cmepTenbHbIE 103bI B TOJOBBIX BhIOpOCax
TOC moumHoCcThIO 1 MIIH KBT conepXuTcs alrOMUHHS U €ro COEIUHEHUI
ceoime 100 momH 1103, xenesza — 400miuH 103, maraug — 1,5wiH 103. Jlerasns-
HBIM 3QeKT 3TUX 3arps3HUTENEH HE MPOSBISIETCS TOJBKO MOTOMY, YTO OHU
MOMAJAIOT B JKUBbIE OPTAaHU3MBI B HE3HAYUTENBHBIX KOJIMYECTBAX, UTO, OJHAKO,
HE MCKIIIOYAET UX OTPHUIATEILHOTO BIUSHUS Yepe3 BOJYy, IOUBY U APYTUE 3Be-
HbS SKOJIOTUYECKUX CUCTEM.

TeruoBast sHEpreTHKa OKa3bIBAE€T OTPULATEIHHOE BIUSIHUE MPAKTUYECKU
Ha BCE AJIEMEHTHI OKPY’KAIOIIEH CpeJibl, B TOM YHCJI€ Ha YEIOBEKa, IPYTUe JKU-
BbIE OPraHU3MBbI U KX COOOLIECTBA.

Brnusinue 3HEpreTuky Ha OKPYXKAIOUIYI0 CPeAy CHJIBHO 3aBHCUT OT BHJA
UCTIONIb3yeMOro ToruiMBa. Hambosee <«daucThIM» TOILUTUBOM SIBISIETCS TPUPOJI-
HBIN ra3, 1allui MpU ero C)KUraHuM HauMEHbIIee KOJTUYECTBO 3arpA3HIOIINX
atMoc(epy BemiectB. Jlanee ciemyer HedTh (Ma3yT), KAMEHHBIC YIJIH, Oypble
yTJIH, CHaHIBL, TOP.

Kak y»xe roBopuiioch BbIIII€, B MPOLIECCE CKUTAHMS TOIIMBA 00pa3yercs
MHOTO MOOOYHBIX BemiecTB. [Ipu cxxuranum yrist oOpasyercs 3HAUMTEIbHOE
KOJIMYECTBO 30JIbI U IIJIaKa. bOJbIyI0 YacTh 30J1bI MOKHO YJIOBUTb, HO HE BCIO.
Bce otxoasmiye ra3pl MOTEHIIMAIBHO BPEAHBI, AK€ Mapbl BOJbI U TUOKCHUJ YT-
aepoaa CO,. DT ra3pl MOTIOMAIOT UHPPAKPACHOE H3IIyUYEHHUE 3€MHOU IO-
BEPXHOCTU U YACTh €r0 BHOBb OTPAXAIOT HAa 3eMJII0, CO3/]aBasi TaK Ha3bIBaeMbI
«mapHUKOBbIN 3 dexT». Eciu ypoens koHueHTparuu CO, B atmocdepe 3em-
a1 OyJleT yBEIMYUBATHCSA, MOTYT IPOU30UTH TII00ANbHbBIE KIMMAaTUYECKUE U3-
MEHEHHUS.

[Ipu cxxuranuu TomiauBa oOpa3yercs TEIIOTa, YacThb KOTOPOUM BBHIOPACHI-
BaeTcsd B atMocdepy, MPUBOAS K TEIUIOBOMY 3arps3HEHUI0 atMocdepnl. ITO, B
KOHEYHOM HTOTe, BJeYeT 3a OO0 MOBBIIICHUE TEMIEPaTypbl BOJHOTO U BO3-
TYUTHOTO OacceiHOB, TasHUE JIEAHUKOB U TOMY MOJOOHBIE siBiIeHUs. Beck aToT
MPOLECC HAKOIJICHHS TEIJIOTHl MOXKET MPUBECTU K OIIYTHMOMY IOBBIIICHHUIO
TEMIEpaTypbl Ha 3emJje, €CIu HCIOJb30BaHUE SHEPruu OyJeT MpOoAOoKATh
pacTu TaKUMHU K€ TeMIIaMH, Kak ceiiuac. B cBo1o ouepenb, MOBBILLIEHUE TEMIIE-
paTypbl MOKET BbI3BaTh ITyOOKHE U3MEHEHHUS KJIMMaTa Ha Bceil 3emiie.

Takum >xe kaTacTpopuueckuM MOXKET OBbITh 3PPEKT OT MOCTYIUICHUS B
aTMocdepy OONBIIOr0 KOMMYECTBa TBEPABIX dacTuil. B Tabm. 5.1 mpuBomstcs
KOJIMYECTBEHHBIEC JaHHBIE O PA3JIMYHBIX BEIECTBAX, O0OPA3YIONIMXCS MPU pado-
te TunoBoil TOC momHocThio 1000MBT Ha opraHnyeckoM TOILIHBE.
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Tadauna 5.1
BriOpocshl 3arpsi3asironux Bemects npu padore TIC
MomHocTbio 1000MBT

3arps3HSIOIIEe BEMIECTBO KonnuecTBo 3a rox

SOX, T 1100
NXOx, T 350

COy T 72500

(6[0) 94
TBepbie YaCTHIIBI, T 300
PamnoaktuBHOCTR*, BK 259
JpiMoBbIe Ta3bl, I'Jx 1350
Termora oT KoHIeHcaTa, I'Jx 4050

* PannoakTUBHOCTH JIAIOT, TJIABHBIM 00pa3oM, U30TOIbI Paaus 2Ran *Ra. [TpuBo-
JSTCS TaHHbIe TSt yras. J{ns HedTu 9ToT nmokaszarens B 50 pa3 MeHbIIIe.

5.2.9koj0rnyeckue nNpodeMbl riAPOIHEPTeTHKH

OnHO U3 BaXXKHEUIIMX BO3ACHCTBUN THAPOIHEPTETUKHU CBSI3AHO C OTUYXK-
JICHUEM 3HAYUTEIbHBIX IUIOMAACH IJIOJOPOIHBIX (IOWMEHHBIX) 3€MENb O]
BOJIOXPAHWJINILA, HA MECTE KOTOPBIX YHUYTOXKAKOTCS €CTECTBEHHBIE 3KOJIOTH-
YECKHUE CUCTEMBbI. 3HAUUTEIbHBIE TUIONIAIA 3€MEITb BOIM3U BOJIOXPAHMIIUII UC-
MBITHIBAIOT MOATOIUJIEHUE B PE3yJIbTATE MOBBIIICHUS YPOBHS T'PYHTOBBIX BOJI.
DTH 3eMJId, KaK MPaBUIIO, IEPEXOIAT B KATETOPHIO 3a00JI0YEHHBIX.

Co cTpouTeNnbCTBOM BOJOXPAHUIUII CBSI3aHO PE3KOE HAPYIIEHUE THIPO-
JIOTUYECKOTO PEKUMA PEK, CBOMCTBEHHBIX UM 3KOCUCTEM W BUJIOBOTO COCTAaBa
HACEJISIOIINX UX )KUBBIX OPTaHU3MOB.

Kpome Toro, B BomoxpaHwiMIax Mo pPa3HbIM MPUYUHAM TMPOUCXOJUAT
YXYIIICHWE KayecTBa BOAbl. B HUX PE3KO YBEIMUYMBAETCS KOJUYECTBO OpPraHU-
YeCKMX BEIIECTB KaK 3a CUET YIICAIIMX I0J BOIY PKOCHUCTeM (HAIM4YHe IpeBe-
CHUHBI, IPYTHX PAaCTHTEIBHBIX OCAJIKOB, T'yMyca IOYB H T. I1.), TaK U BCJICICTBHE
WX HAKOIUICHHS B PE3YJIbTATE 3aMEJJICHHOTO BOJI00OOMEHa. ITO CBOETO poja OT-
CTOWHHKHU U aKKyMYJISITOPHI BEIIECTB, OCTYNAIONIUX C BOJIOCOOPOB.

B BogoxpaHunuiiax pe3ko yCHJIMBACTCS MPOrPEBAHUE BOJbI, UTO MHTEH-
cuuIpyeT MoTepro €1 KUCIopoda M JAPYTHe MPOLECChl, 00YCIOBINBaEMbIE
TEIUIOBBIM 3arpsizHeHueM. [locneaHee, COBMECTHO C HAKOIUICHHEM OMOTEHHBIX
BEIIECTB, CO3ACT YCIOBHS JJIsl 3apACTAHUSI BOJOEMOB U HHTEHCUBHOI'O Pa3BU-
THSL BOJIOPOCIICH, B TOM YHCJIC U SIOBUTHIX CHHE-3eJeHbIX (nuaHel). [To atum
MPUYMHAM, a TAKXKE BCIECACTBUE CI1ab0i 0OHOBIISIEMOCTH BOJI, PE3KO CHUXKACTCS
UX CIIOCOOHOCTh K CAMOOYMIIICHUIO. YXY/IIIEHUE KauecTBa BOJIbI BEJET K rude-
JU MHOTUX ee obutaresneii. Bo3pacrtaer 3ab6oneBaeMoCTh ppIOHOTO CTajaa, 0CO-
OeHHO MopaxeHue reabMuHTaMu. CHIDKAIOTCSI BKYCOBBIE KauecTBa oOUTaTeNei
BOJIHOW CpEJIb.
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Hapymarorcst myTtu mMurpauuu pbid, UAET pa3pyLICHUE KOPMOBBIX YIo-
I, HEPECTUIUL U T. 11

B KOHEYHOM cueTe NePEeKPHITHIE BOJAOXPAHUIUILIAMYU PEYHBIE CUCTEMBI U3
TPAH3UTHBIX MPEBPALIAIOTCS B TPaH3UTHO-aKKyMylsaTHBHbIE. Kpome Ouoren-
HBIX BEIIECTB 3/1€Chb AKKYMYJIUPYIOTCS TSDKENbIE METAIIbl, PaJuOaKTHUBHBIE
JIEMEHTBI U MHOTHE IOXMUMMKATBI C JUIMTENbHBIM NIEPUOIOM KU3HU. [Iponyk-
Thl AKKyMYJSILUHU J€Jal0T MNpoOJEeMaTHUYHBIM BO3MOYKHOCTH HCIIOJIb30BAHUSA
TEPPUTOPUIL, 3aHUMAEMBIX BOJOXPAHUIMILAMH, ITOCIIE UX JIMKBUIALINN.

Bonoxpanunuina oka3piBalOT 3aMETHOE BIUSHUE Ha aTMoc(hepHbIe Mmpo-
neccsl. Hanpumep, B 3aCylIIMBBIX pallOHAX MCHAPEHUE C MOBEPXHOCTU BOJO-
XPaHWIUL] IIPEBBIIAET UCTIAPEHUE C PABHOBEIMKOW MOBEPXHOCTH CYIIH B JIE-
cATKU pa3. C MOBBIICHHBIM MCIApPEHUEM CBSA3aHO IOHMKEHUE TEMIIEPaTyphl
BO3/lyXa, YBEJIMUECHUE TyMaHHbIX sIBJICHUN. Pa3nnumne TemnoBbIX OalaHCOB BO-
JOXPAHUJIUII U TpUJIeTaoNIel Cyn 00yCIOBIUBaeT (OPMUPOBAHNE MECTHBIX
BETPOB TUIAa OpU30B. DTH, a TAKXKE JAPYTUe ABICHUS UMEIOT CIEACTBHEM CMEHY
IKOCUCTEM (HE BCer/ia MOJOKHUTEIbHYIO), U3MEHEHHE MTOTO/IBI.

5.3.9koj0rnYecKue NpoodJieMbl siiePHOM IHEPreTUKHU

Jlo HelaBHEro BPEMEHH siiepHasi SHEPTreTUKa paccMaTpUBaach Kak Hau-
0osee mepcrneKkTUBHAsA. DTO CBSI3aHO KaK C OTHOCUTENIBHO OOJIBIIMMHU 3aracaMu
SJIEPHOTO TOIUIMBA, TaK M CO MIAJALIMM HMX BO3JCHCTBHEM Ha OKPYXKAIOIIYIO
cpeny. K npeumymectBam ADC OTHOCHUTCS TaKk€ BO3MOXHOCTh MX CTpPOH-
TEJIbCTBA, HE MPUBS3BIBAICH K MECTOPOXKICHUSIM PECYpCOB, MOCKOJIBKY HX
TPaHCIIOPTUPOBKA HE TPEOYET CYIIECTBEHHBIX 3aTPAT B CBA3U C MaJbIMU 00be-
mamu (0,5 Kr si1epHOTO TOIUIMBA MO3BOJISIOT IMOJYYaTh CTOJBKO e DHEPTHUH,
ckonbko naet cxuranre 1000ToHH KaMEHHOTO YTJIst).

Jlo HelaBHETO0 BpEMEHH OCHOBHBIE dKosornueckue npoodsemslr ADC cBs-
3BIBAJIUCH C 3aXOPOHEHUEM OTPAOOTAHHOTO TOIUIMBA, a TAKXKE C JIMKBUJALUEH
camux ADC nocine OKOHYaHUSI TOMYCTUMBIX CPOKOB HUX IKCIUTyaTalllH.

[Ipu HopmanbHOM pabore ADC BBIOPOCH! pPaIMOAKTUBHBIX 3JEMEHTOB B
OKpYKAIOIIyI0 Cpely He3HauuTeNbHbl. B cpeanem onu B 2 — 4pa3a MeHbIIIe,
geMm oT TOC Takoii ke MOIHOCTH, paboTarolei Ha yrie.

[Tocne 1986rona rnaBHyr0 3koj0orndeckyro onacHoct ADC cranu CBs-
3bIBaTh C BO3MOKHOCTBIO aBapuil Ha HUX. K Hanboliee KpynmHbIM aBapusiM TaKo-
ro mjiaHa OTHOCHUTCS aBapusi, ciyuuBiiascs Ha YepHoOsuibckoit ADC. Tlo pas-
JUYHBIM JJAHHBIM CYMMAapHbIH BBIOPOC MPOJYKTOB JAEJIECHUS OT COJIEp KallIuXCs
B peaktope YHADC cocrasui ot 3,5% (63kr) mo 28% (501) (st cpaBHEHUS
O6oM0a, coporieHHas Ha Xupocumy, aaina 740r paguoakTHBHOTO BEIIECTBA).
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B pe3synbrare aBapun Ha YADC paanoakTUBHOMY 3arpsi3HEHHIO MTOABEP-
rJIach TEppUTOpHUS B paauyce Oosee 2 ThiC. KM, oxBaTuBmias 0oiee 20 rocy-
napctB. B npenenax owiBiiero CCCP noctpanano 11 ob6nacrelt, rie npoxxuBa-
10T 17 MiH yenoBek. OOIIast MI0IIAb 3arpsi3HEHHBIX TEPPUTOPUN MPEBBILLIAET
8 muH Ta.

Kpome cTpamiHbIx nociaenacTBuil aBapuidHbIX cuTyanuii Ha ADC MOXHO
Ha3BaTh CJIEYIOUIME UX BO3JICHCTBUS HA OKPYKAIOILYIO Cpeay:

- pa3pyllieHHE SKOCHUCTEM U HMX JJIEMEHTOB (ITOYB, IPYHTOB, BOJIOHOC-
HBIX CTPYKTYD H T. II.) B MECTax J0OBIUN Py, OCOOSHHO MPU OTKPBITOM CIIOCO-
0e 1o0LIuu;

- U3BATHE 3eMeNb To1 cTpouTeNnbcTBO camux ADC. OcoOeHHO 3HAYH-
TEIbHBIE TEPPUTOPUHN OTUYKIAIOTCS MO CTPOUTEITHCTBO COOPY>KEHUM JIJIs TI0J1a-
YH, OTBOJA M OXJIaxaeHus noaorpetbix Boa. s ADC moutHocthio 1000MBT
Tpedyercs npyn-oxianutenb miomanbio okoso 800 — 900ra. [Ipynsr moryT
3aMEHSATbCA TUTAHTCKUMU TPaAUpHAMU ¢ nuameTpoM y ocHoBanus 100 — 120vm
U BbICOTOM, paBHOU 40-5TaKHOMY 3/1aHHUIO;

- U3bATHE 3HAYUTENIbHBIX 00BEMOB BOJ U3 PA3JIMYHBIX UCTOYHUKOB U
cOpoc mojorpeThix BoJ. Eciu 3TH BOABI MOMAAaOT B PEKU U JIPYTUe€ €CTECT-
BEHHbIE€ MCTOYHUKH, B HUX HAOJIOJAeTCs MOTEpsS KHUCIOPOJAA, YBEIUYUBACTCS
BEPOATHOCTh LIBETEHHUS, BO3PACTAIOT SIBJICHMS TEIUIOBOTO CTpEcca y BOJTHBIX
oOuTareseu,

- HE HCKJIIYEHO TMOIaJaHue PaAMOAKTUBHOIO 3arps3HEHUsi B aTMO-
cdepHbIil BO3AYX, BOAY, IOYBY B MpOIecce TOObIYN U TPAHCIIOPTUPOBKH CHIPbS,
a taxoke mpu padore ADC, ckIaaUpOBaHUM U MepepadoTKe OTXOAOB, UX 3aX0-
POHCHHH.
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Tema 6. HCIIOJIbB3OBAHUE HETPAIUIITNOHHBIX
N BO3OBHOBJIAEMbIX NCTOYHHUKOB SOHEPI'MH

6.1.00mas XxapaKkTepuCcTUKA BO300OHOBJIsIEMbIX HMCTOYHUKOB JHEPIHH

Bo Bcem Mupe ycuneHHO paboTaroT Hajl MPAKTUUYECKUM MPUMEHEHUEM He-
TPaIULMOHHBIX BO30OHOBIISIEMBIX HCTOYHUKOB dHEpruu. Ux nmpupoa onpenesns-
etcst nporieccamu Ha CoJHIlE, B TIyOMHAX 3eMJIM, TPaBUTALIMOHHBIM B3aUMO/1EH-
cteueM CouHia, 3emiin 1 JIyHbl. 3anacbl BO300OHOBJIAEMbIX IJHEPropecypcoB —
JHEPIruM COJIHIA, BETPA, peK, MOPCKUX NMPUJIMBOB, HeAp 3eMJId, paCTHTE/Ib-
HbIX HEPreTU4ecKuX IVIAHTAUMI U T. 1. — TPOMA/IHBI, N0 CYNIECTBY, HEHUC-
TOLIMMBI.

YcraHoBkH, paboTaroie Ha BO30OHOBIISIEMbIX UCTOYHUKAX, OKA3bIBAIOT
ropas/io MEHbIIEe BO3JECHCTBUE HAa OKPYKAIOMIYIO CPEy, YeM TPaJAUIMOHHBIE,
TaK KakK MCIOJb3YIOTCS MOTOKUA SHEPTUH, €CTECTBEHHO LUPKYIUPYIOIIUE B OK-
PY)KaIoOIIeM MPOCTPAHCTBE. DKOJOTUUECKOE BO3/ICUCTBUE IHEPrOyCTAHOBOK Ha
BO300OHOBJISIEMBIX UCTOYHUKAX B OCHOBHOM 3aKJIFOYAETCS B HAPYLIEHUU €CTECT-
BEHHOTO JaHAmadra.

B HnacTtosiee BpeMs BO30OHOBIISIEMBIE PHEPTrOPECYPChl UCIONB3YIOTCA
HE3HAUUTEIBHO, TaK KaK 3TO TpeOyeT OOJBUIMX PacXoiOB Ha Pa3BUTHUE COOT-
BETCTBYIOILIMX TEXHUKHU U TeXHOJOrui. [Ipu opueHTannu 4yactTu SHEPreTUKH Ha
BO300OHOBJISIEMbIE MCTOYHUKH BA)XXKHO TPABHIIBHO OIIEHUTHh WX JOJIIO, TEXHHYE-
CKH ¥ SKOHOMHUYECKHU OMpaBIaHHYIO JIs TpUMeHeHus. Ecinu npuHsATh MUPOBOI
00BEM UCTOJB30BaHUS BCEX BO30OHOBISIEMBIX MCTOYHHMKOB 3Hepruu 3a 100%,
TO CYILIECTBYIOIIME MUHUMAIbHBII U MAKCUMAJIbHBIN CIIEHAPUU HA MEPCIEKTU-
By 2020Tr0/1a OLIEHUBAIOT IO UX PA3IMYHBIX BUJIOB CIEIYIONIUM O0pa3oMm:
onomaccel — 42 — 45%¢onneunoit sueprun — 20 — 26%petpoBoii — 16%,reo-
TepMalbHON — 7%0,3Heprun MajiblX BOJAOTOKOB — 5 — 9% 0KxeaHN4eCKO! 3Hep-
run — 3 — 4%.

3amada OIEHUTH, UCIIOJIH30BATh MOTEHITMAT BO30OHOBIISIEMBIX PECYPCOB,
HaWTH UX MECTO B TOIUIMBHO-IHEPreTUUECKOM KOMIUIEKCE CTOUT U MEpe]l IKO-
HOoMHKOU bemapycu. Ee penienue mo3BojuT CHU3UTh 3aBUCHMOCTh SKOHOMUKHU
pecnyOnuku otT ummopTta IP, OyaeT cnocoOCTBOBAaTh €€ CTAaOMILHOCTH U pa3-
BuTHiO. [IpyW TIaHUPOBAHWHM SHEPIETHKH HA BO30OHOBISIEMBIX HCTOYHUKAX
BXXHO y4YeCTh UX OCOOCHHOCTH MO CPABHEHUIO C TPAIUITMOHHBIMH HEBO300-
HOBJIsIEeMbIMU. K HUM OTHOCATCS CJIEAYIOIIHE:

1. Iepuoouunocme Oeiicmeusn 6 3a6UCUMOCHIU OM He YRPAGIACMBIX
Ye1086eKOM NPUPOOHBIX 3AKOHOMEPHOCHMeEll W, Kak CIeNCTBUE, KoieOaHUs
MOIIIHOCTHA BO300HOBIISIEMBIX MCTOYHHKOB — OT KpallHE HEPETYISIPHBIX, KaK Y
BETPA, 10 CTPOTrO PETYJISIPHBIX, KaK y MPUIIMBOB.
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2. Hu3Kue niomnocmu nOmoKo8 IHEPZUU U PACCEAHHOCHb UX 6 NPO-
cmpancmee. 1103ToMy 5HEProyCTaHOBKM Ha BO300HOBJISIEMBIX HCTOYHHKAX
3¢ pexTUBHBI MPU HEOOJIBIION €IMHUYHON MOIIHOCTH, U MPEXAE BCEro — IS
CEJIbCKUX PaliOHOB.

3. Ilpumenenue 60300H0613eMbIX pecypcos IPphekmueno nuuivs npu
KOMNJIEKCHOM nooxode K Hum. Hanpumep, 0TX01bI :)KUBOTHOBOJACTBA U pPacTe-
HUEBOJCTBA OJIHOBPEMEHHO MOTYT CIIYXKHUTh ChIPbEM IJisi MPOU3BOJCTBA METa-
Ha, )KUJIKOTO U TBEPJIOTO TOILJIMBA, a TAKXKE yIOOPEHUIA.

4. DKonomuueckyrw uenecooOpasHocmb UCHONB306AHUA TOTO WU
WHOTO MCTOYHHUKA BO30OHOBIIIEMOW SHEPTUU C/1e0yem Onpeoe/isins 6 3a6UCU-
MocCmu Om RpupoOHBIX YCI06UIL, 2e02paduuecKux 0codeHnocmeil KOHKpem-
H020 pecuona, ¢ OJHOW CTOPOHBI, U B 3aBUCUMOCTH OMI HOmpeOHOCHmell 6
IHepeuu 1715l IPOMBILIUIEHHOTO, CEIbCKOX035MCTBEHHOTO MPOU3BOJICTBA, OBITO-
BBIX HYX]I, C IPYTOM.

6.2.Buabl BO300HOBJISIEMbIX HCTOYHHKOB YHEPIUM.
Cnoco0b1 npeodpazoBaHusi B TPAJAUIUOHHbIE JHEPTOHOCUTEJIN

[Tpu BEIOOpPE MCTOYHUKOB PHEPTHH CIIETYyET UMETh B BHIIY UX Ka4E€CTBO,
OTICHUBAIOIIEECS JOJIeH PHEPTUH, KOTOpas MOXET ObITh MpeBpalieHa B Mexa-
HUYECKYI0 paboTy. Bo300OHOBIsIEMble HCTOYHUKY YHEPTUU IO UX KAYECTBY yC-
JIOBHO JIEJISITCSL HA TPU TPYIIIIBL:

- HCTOYHWKM MEXaHWYECKOW SHEPTHH JOBOJHHO BBICOKOTO KAadeCTBa!
okono 30% —BetpoycTraHoBku, 60% —runpoyctaHoBkH, /5% —BOJHOBBIE U
MIPWINBHBIC CTAHIINH;

- HCTOYHHMKHU TEIJIOBOM SHEPIHH C Ka4yecTBOM J0 35% —mpsiMoe Uiu
paccestHHOE COJIHEUHOE M3imydeHue, onorormmBo — kg 50 — 85%;

- HCTOYHHWKHU DHEPTHUH, UCTIONB3YIONUE (POTOCHHTE3 U (POTOIIEKTPHUUIC-
CKHE SIBJICHUS, UMEIOT PAa3IMYHOE KAaYeCTBO HA PA3HBIX YACTOTAX M3IyUCHUS; B
cpeaHeM K ¢oTonpeodpazoBareiei coctapisieT mpumepHo 15%.

OcHO6HBIMU HEMPAOUUUOHHBIMU U 60300HOBIACMBIMU UCHOYHUKAMU
anepeuu ona Benapycu, mocywyumu umemsv npaxmuueckoe 3HaueHue, a6.,1-
womcea ouomacca, meepovie 0bimMoGvle OMX00bl, 2UOPO-, BeMPOIHEpeemuHe-
cKue pecypcol, COTHEYHAs IHEP2UL.

buosoruyeckas 3Heprus. [long IeMCTBHEM COJIHEYHOIO M3JIYUYEHHUS B
pacTeHusix B mpoiiecce (POTOCHMHTE3a 00pa3yroTCsi OpraHUYecKUe BEIeCTBA U
aKKyMYJIMPYETCs XUMHUYecKasi sHeprus. B pesynbrare ¢oTOCHHTE3a MPOUCXO-
JUT €CTECTBEHHOE MPeoOpa30BaHNUE COJTHEYHOW dHEPTHH, 00pa3yercst Ormomac-
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ca, KoTopasi MOXeT OBbITh MpeBpaIlieHa B ONPEIeICHHBIC BUIBI TOIUIMBA — ra30-
00pa3HbIii METaH, >KUJKHE CIHPTHI, TBEPJbIH IpeBECHbI yroiib. [IpoayKThi
CropaHusi OMOTOIUIMBA MyTEM €CTECTBEHHBIX IKOJIOTMYECKUX WIIM CEIbCKOXO-
3SIUCTBEHHBIX MPOIECCOB BHOBb MpeBpalatoTcs B 0uotoruBo. Cucrema Kpy-
roBOpOTa OMomMacchl moka3zaHna Ha puc. 6.1.

CoAHeYHLIN CBET
Wy /’ AKKyMYyAHpOBAHHE
% BHepruy B GHOMACCE
DoTOCHITES EcrectaeHHO2 BeiTOBRIE
PaIADMEHNAE M OpOMBILASHNES
TOMAHEA
COy
INurraTeAnHsIe
COAH, TYMYC
Buicsoboaedie
FHEPIHH

Puc. 6.1.Cucrema kpyroBopora Onomaccsl

buotonnmBo B BUAE NpOB, HABO3a M OOTBHI PACTEHUN MPUMEHSETCS B J10-
MalrHeM Xo3siicTBe nmpuMepHo 50% HaceneHus TUTaHETHI ISl IPUTOTOBIICHUS
ITUIIHA, 000TPEBA JKUJTHIIL.

CymiecTBYIOT pa3iudHbIe YHEPTETHUECKHE CIOCOOBI mepepadoTKu OHo-
MacChl — TEPMOXUMUYECKHE, ONOXUMHUUYECKHE, arPOXUMUIECKHUE.

B mocnemnee Bpemsl TOSBHWIMCH TPOEKTHI CO3/IaHUS HCKYCCTBEHHBIX
DHEPreTHYECKUX TUIAHTAIMN JIJIs1 BhIpalIMBaHUS OMOMACChl U TOCIEAYIOIIETO
npeoOpa3oBaHus OMOJIOTUYECKON SHEPTHH.

B xmumatnyeckux ycnoBusix bemapycu ¢ 1 ra sHepreTHYEeCKUX TUTaHTA-
Ui coOupaeTcss Macca pacTeHuil B konudectBe 10 10 T cyxoro BemecTBa, 4To
OKBUBAJIEHTHO MPUMEPHO S Ty.T. IlpM HOMOTHUTENBHBIX arpornpueMax Ipo-
JYKTUBHOCTH 1 ra MokeT ObITh TOBBIIIEHA B 2 — 3pa3a. Hanbomee nenecoo0d-
pPa3HO UCIOJIB30BATh JJIS MMOJYUYEHHUS CHIPhS BBIPAOOTaHHBIC TOP(SHBIE MECTO-
POKIIEHUs, TUIOIIAIh KOTOPBIX B pecmyOnuke coctaBiser okoyno 180 Tewic. ra.
DTO MOXKET CTaTh CTAOMIBHBIM SKOJOTHYECKH YUCTHIM HCTOYHUKOM DHEPTEeTH-
YECKOTO CHIPHSI.

buomacca — Han0os1ee MepCeKTUBHBIM M 3HAYUTEILHbIH BO300HOB-
JsieMblii MCTOYHHUK JHEPrUM B pecnyd/uKe, KOTOPbIA MO:KeT olecnedyu-
BaTh 10 15% ee moTpedHOCTeli B TomuBe. B Tabn. 6.1yka3ana ctpykrypa u
OLleHKA MmoTeHInana onororumaa B Ph.
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Tabmuma 6.1
CTpyKTypa M OlleHKa MoTeHuuaua ouoronjusa B Pb

Bup 6uorormsa TTorenmman
JlpeBecHOE TOIUIMBO, BKITFOYAst OTXO/IbI Jiecononb3o- | Oxono 3,0MiH T y.T./roa + 3K0j10rH-
BaHU U NIepepadOTKH yeckuii et
OTXx0/11bI PAaCTEHHEBOICTBA, (pruTOMAacca Jlo 2,0mmH T y.1./roa + 9K0I0THYE-
ckuit 9Q ekt + ynodbpeHus

BBITOBBIE OpraHMYEeCKUE OTXObI Oxoio 472teIC. T y.T./TOA
TexHuvecku BO3MOXKHBIH moTeHiuan (0e3 Beipanu-
BaHUs CIEIUAIBHBIX OBICTPOPACTYIIUX IEPEBHEB U 7,05miH T y.T./rON
BBICOKOYPO)KalHBIX PACTCHUIT)
DKOHOMHYECKH 11€]1€CO00pa3HbI MOTEHIIUAJ B Ha- 358

N ,58MIIH T y.T./rO1
cTosmmi nepro (B OCHOBHOM JPEBECHOE TOILIIHBO)

Becbma mHOrooGematome st bemapycu ucmonib30BaHHE B KauecTBE
OroMacchl OTXOJOB KUBOTHOBOAUECKUX (pepM M KoMmiuiekcoB. [lomyuenue u3
HHUX OHOrasa MOJKET COCTaBUTH OK0J0 890 MitH M® B TOJ, YTO SKBUBAJICHTHO
160 ThIC. T y.T. CnepxxupatoimiuM (GakTOpoOM pa3BUTHS OMOTa30BbIX YCTAHOBOK B
pecnyOiHKe SBISIOTCS MPOJOJIKUTEIBHBIC 3UMBI, OOJbIIAs METaNIOEMKOCTh
YCTaHOBOK, HETOIHAs 00€33apakKeHHOCTh OPTraHUYECKUX YI00peHHid. BaxxHbIM
YCIIOBUEM pealu3allii MOTeHIINAa OMOMACCHI SIBIISIETCS CO3/IaHUE COOTBETCT-
BYIOIIEH MH(PPACTPYKTYphl — OT 3arOTOBKH, COOpa CHIPHS 10 JTOCTaBKUA KOHEY-
HOW MPOYKITH MTOTPEOUTEITIO.

I'uaposneprernyeckue pecypcebl. ['uaposHepreTuka —3To 00J1acTh Hau-
OoJee pa3BUTON Ha CErOJHS PHEPreTUKH Ha BO30OHOBIISIEMBIX pecypcax, Uc-
HOJIB3YIOIAsi SHEPTHIO BOJOTOKOB, BOJIH, NMPWJIMBOB U OTJIMBOB (pa3JIMYHbIC
I'2C). IN'maposHepreTnveckuii MOTCHIMAT BCEX PEK MHUpa OIICHUBACTCS TpU-
mepao B 3000I'Bt (3,2 mupa T y.1./rox), npunusoB — 131'Bt. EcrectBenHo,
ATOT MOTEHIMAJ HEBO3MOXXHO IMOJIHOCTHIO OCBOMTH, HO MPOTHO3UPYETCS, YTO B
OnmKailime AecITUIETHsI cyMMapHas MOIIHOCTh BceX TunoB ['DC Oyner pactu.

B Pb sHepronoreniman BoioTokoB oneHuBaercs B 850 — 100MBrT, ox-
HAaKO €ro MOXKHO peanu3oBaTh He Oojee, yeM Ha 10%, 4yTO SKBHBAJIEHTHO
0,1 muH T y.1./ron (paBHuHHBIC NaHamadTel). B xonie 60x B Bemapycu skc-
ryatupoBanoch okono 180MI'DC ob6mieit MmonHocThio 21 MBT, ceituac pabo-
TaeT TOJIbKO 6 MITYK.

OCHOBHBIE HAMPABIICHUS PA3BUTHUS THIPOIHEPTETUKU PECTYOTUKH

- BoccraHoBieHue ctapbix MI'DC (yxke mpoBOIUTCS);

- coopyxeHrne HoBbIXx MI'DC Ha BOIOXpaHUIMIIAX HEAHEPTETUYECKOTO
Ha3HAYCHMUsI, Ha TPOMBIIIUICHHBIX BOJIOCOPOCAX;

- cTpouTenbcTBO OectuioTuHHBIX ' DC Ha pekax co 3HAYUTEIBHBIM pac-
XO0JIOM BOJIBL.

Taxxe B pecnyOnuke mianupyercst coopykenne 'ADC nnsa obecrneue-
HUS cTabmIbHOM paboThl Oyaymux ADC.
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Hcnonb3oBanue 3HEPruu Berpa. TeXHUUYECKUN NOTEHIUAT CYMMapHOU
DHEPruM BETpa Ha IUIAHETE MO PAa3IUYHBIM JaHHBIM OIICHUBACTCS B DHEPTETH-
YECKOM JKBUBAJICHTE B BenmuuHy oT 22 1o 60 mipx 1 y.1./roa. Hauboiee 3¢-
(EeKTUBHBIM CIIOCOOOM HCIOJIb30BAHUS DHEPTHHM BETpa SIBISETCA MOJydeHHUE
ANIEKTPO3HEPTUU. B BeTpo3HepreTndyeckoil yCTAaHOBKE KMHETHUYECKas 3HEPTHUs
BO3/YIITHOTO MOTOKA MPeo0pa3yeTcss B MEXaHWYECKYIO SHEPTHUIO BpAICHHsI Ba-
Ja BETPOKOJIeCca M TeHEepaTopa, BhIpadaThIBAIOIIETO AIEKTpodHepruro. [Ipu uc-
noJjp30BaHud BDY BO3HUKAET sl DKCIUTyaTAlMOHHBIX (KpYIHBIC raOapuThl,
HEOOXOJMMOCTh HaJIWYHUs OOJBIIOrO 3amaca MPOYHOCTH, HEMOCTOSIHCTBO CKO-
pOCTH BeTpa) mpodsieM W MpoOJIeM KOJOTHYECKOro xapakrepa (KpymHomac-
mrabHoe mpuMeHeHue BOVY B omHOM pailoHe MOXET BBI3BATh CYIIECTBEHHOE
U3MEHCHHE KJIMMaTa, MCHopTUTh JaHamadr). BOY co3maror akycTuueckuit
IIyM M 3JIEKTPOMAarHUTHBIE TIOMEXH.

Takue yctaHoBKH Hambosee 1eaecooOpa3Ho UCIOIb30BaTh IS MECTHOTO
aBTOHOMHOTO 3JIeKTpocHaOkeHus. Celfyac 3KCIUTyaTUPYIOTCSI YCTAaHOBKH MOIII-
HocThiO 110 200 kBT, pa3zpaboTaHbl yCTaHOBKHM MOITHOCTHIO 10 5 MBT (cpok
ciyx0bl — 10 20 ner). Cebecmoumocmo noyuaemoii na B3Y snexkmposnep-
2uu nudce, uem na TIC.

Pecny6nmka benapych HaXonuTCsl B 30HE YMEPEHHBIX BeTpoB. CTaOMIIb-
Hasi CKOPOCTh COCTaBJISIET OKOJIO 5 M/c (py MEHBIINX CKOPOCTSAX OTEYECTBEH-
Hble BOVY paboTtaror HeycTol4unBO). [109TOMY MBI MOKEM HCHOIB30BATH JIAIIH
1,5 — 2%BeTpoBoii SHEPrUM U BETPOIHEPreTHKA B HAIICH pecryOyuKe pac-
CMaTpPUBAETCA TOJHKO B KayeCTBE BCIIOMOTATEIBHOTO HCTOYHUKA DHEPTHH.
K 2010rony nmnmanupyeTcsi BBeCTH B JieicTBUe psajg BOY cymmapHo# MoIHO-
cteio 1500kBt (16001 y.1./roa). [Tomumo 3Toro Bemercs pa3paboTKa CIIEIH-
anpHBIX BOY momHoCcTRI0O 5 — 8KBT, cTabmibHO paboTaromux Ipu CKOPOCTH
BeTpa 3,5 M/c, a Takxke 0oJiee MOIIHBIX YCTAHOBOK C TOPHU30HTAILHBIM BETPO-
KOJIECOM.

ABToHOMHBIE BOY HOKHBI B 0053aTEIHPHOM MOPSIIKE KOMIUIEKTOBATHCS
TU3eIHHBIMU arperaTtaMy Wik aKKyMYJISITOPHBIME OaTapestMe JIJIsl 00eCTieUeHHU s
noTpeOUTENS IEKTPOIHEPTHEH B TIEPHUOIBI O€3BETPHSI.

HUcnoab3oBanue coiHeYHOM 3Heprum. Ha comHile nmpoTekarT peakiuu
TEPMOSIZIEPHOTO CHHTE3a, YTO COMPOBOXKIAETCS BBIICICHUEM OTPOMHOTO KOJIH-
gyecTBa Teruia. YacTh ATOro Temuia B BHJIE DJEKTPOMArHUTHBIX BOJIH Pa3InYHON
JUTMHBI TTOCTYMAaeT ¥ Ha Hally TUIaHeTy. EjXKeToaHO ¢ COMHEYHBIM H3ITyYeHUEM
Ha TOBEPXHOCTh 3€MJIM TIOCTYNAeT KOJMYECTBO DSHEPIHH, SKBUBAICHTHOE
72000mipp T y.T., yTo npumepHO B 5000pa3 6oJibilie COBpEMEHHOT'O MUPOBOTO
sHepronoTpednenns. ColHIle UTpaeT KIYEBYIO POJb B SHEPreTUYECKOM Oa-
JIAHCE TJIAaHETHI U SBISIETCS] HCXOIHBIM HCTOYHUKOM SHEPTUU AJIs1 OOJBIIMHCTBA
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OCTaJIbHBIX TPAJAUIIMOHHBIX M HETPAIUIIMOHHBIX sHepropecypcoB. Kak obera-
10T crieruanucThl, CoJIHIIE MPOKUBET €llle MUHUMYM 2 Mipa jeT. B Oyayiiem,
CKOpE€E BCETO, IMEHHO COJIHEUHAS! SHEPTUs CTAHET OCHOBHBIM 3HEPTOPECYPCOM.

Hcnonb30BaHrE COJIHEUHOW HEPTUU MOMKET OCYIIECTBIISITHCA MO TPEM
HanpaBlieHUsIM (Ha COBPEMEHHOM 3Tarie):

- TmpeoOpa3oBaHUE COJHEYHON HPHEPIHHU B TEIUIOBYIO M MCIIOJIb30BAHUE
B HarpeBaTENIbHBIX CUCTeMax (ceiuac HarboJIee IMIMPOKO UCIIOIb3YETCs);

- TmpeoOpa3oBaHUE COJTHEYHON PHEPTUM B DJICKTPUUYECKYIO C MOMOIIBIO
CUCTEM TIPSIMOTO M HETIPSMOTO MpeoOpa30OBaHMS;

- mpeoOpa3oBaHUE B MOTCHIIMAIBHYIO XHMHUYECKYIO SHEPTHIO BOJIOPO/I-
HOT'O TOIUJIMBA MYTEM PAa3JI0KEHUSI BOJbI Ha KaTalld3aTopax IOJ| BO3/IECHCTBUEM
COJIHEYHOT'O U3JIyYEHHS.

Coaneunvle nazpesamesibHvle CUCMEMbL MOTYT UCITOJIb30BATHCS:

- Il TIOJIOTpeBa BO3/lyXa, BOJIbI, NI OTOIUICHUSI U TOPSYErO BOJIO-
CHAOXeHUS 3IaHUIi;

- ISl CYIIKU 3€PHOBBIX U JPYTUX CEIbCKOXO3SIMCTBEHHBIX KYIBTYD;

- I ONPECHEHMS BOJBI B COJIHEYHBIX JUCTHILIATOpax (B paiioHax ¢
HEJIOCTATKOM YHCTOM IPECHOM BOJIbI);

- JIJIsl TIOCTABKH TETIOTHI JIJIsi a0COPOIIMOHHBIX XOJIOAUIBHBIX MAIIIVH;

- ]ISl IPUTOTOBJICHUS TTUIIY U T. 1.

Ha puc. 6.2 npencraBnena npuHIUNHAAIBHAS CXeMa OJHOW W3 OCHOBHBIX
KOHCTPYKIIMI HAarpeBaTessl BOJbI.

4 4 4

J S 7/

7

Puc. 6.2.IIpuHunnuansHas cxema HarpeBaTesst BOAbI

HarpeBaemas ’XKuaKoCTh IPOTEKAET 4Yepe3 NPUEMHUK U CKAIUIMBACTCS B
CHelHralbHOM pe3epByape. [IHO mpuemMHHMKa MpencTaBiseT co0Oi MmepoxoBa-
TYH0, OKPALLICHHYIO B YEPHBIN LIBET, MACCUBHYI0 METAJUIMYECKYIO IIOBEPXHOCTb.
ITon Hen pacnosaraercst Cinou Temion3osinuu. CBepxy cucreMa 3aKpbIBaeTCs
CTEKJISIHHOM KPBILIKOW ISl HCKJIIOYEHHUSI ITIOTEPh SHEPTUN C UCTIAPSIOLIENUCS BO-
noii. Temmepatypa noJorpeToil B JAHHOM YCTPONCTBE BOABI MMPU HEOOXOIUMO-
CTH MOXET OBITh MOBBIIIICHA TPATUIIMOHHBIMU crioco0amu (BOISHbBIE WX Mapo-
BBIC KOTJIBI HA OPTTOTUIUBE U T. JI.).
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Jns oTormneHus 31aHUNA 3UMOW MOTYT IMPUMEHATHCA TAK HA3bIBAEMBIC
MAaCCUBHBIC M aKTUBHBIC COTHEUHbIE cucTembl. Ha puc. 6.3,a nmoka3aH nmaccus-
HBI COJTHEYHBIA HAarpeBaTesb. COJHEUYHBIC JIYyUH MOMAJal0T HA 3aJHIOI0 CTEHKY
U TI0J1 3/IaHUsI, IPEACTABISAIONINE COOOM MAaCCUBHBIE KOHCTPYKIIUU C YCUJICHHOM
TETUJIOM30JALIMEN, OKPAIIEHHBIE B YEPHBIM LIBET. HenoCTaToKk Takou CHUCTEMBI
MPAMOTO HarpeBa — MEJIEHHBIA MOJABEM TEMIIEPATYPhl B 3UMHUE JTHU U 4pe3-
MEpHas Kapa JETOM — YCTPAHSAETCS C TOMOIIbI0 HAKOMUTEILHOW CTEHKHU C COJI-
HEYHOHN CTOPOHBI — pHc. 6.3,6. CTeHka paboTaeT Kak BCTPOSHHBIN BO3AYIIHBIN
HarpeBaTesb C TEIUIOBOW LUPKYJsiuen. JIeToM Takylo CTEHYy MOXET 3aT€HSTh
KO3BIPEK KPBIIIN.

a) 6) T .J’//ﬁ":x

Puc. 6.3.Cxema conHeqHOro HarpeBaTess

AKTHUBHBIE COJIHEYHBIE OTOINUTEIbHBIE CUCTEMBI MCIOJIb3YIOT BHEIIHHE
HarpeBaTesid BO3JyXa WX BoJbl. X MOXHO yCTaHAaBIMBAaTh YK€ Ha CYLIECT-
BYIOIIIME 3/aHMs. B cTpaHax ¢ KapKuM KJIMMATOM IMHPOKO UCIOJIB3YIOTCS Ce-
pPUWHO BBITYCKAEMbIC COJIHEUHBIE CHCTEMBI JJII TOPSYETO BOIOCHAOXKEHUS,
OTOIUJICHUS, KOHTUIIMOHUPOBAHUS )KUIIBIX IOMOB, IIKOJI, O0JIbHHUIL. J{J1s1 AKUI0Tr0
JIOMa 3TU CUCTEMbI BKIIIOUAIOT B €05l COJHEUHBIA KOJUIEKTOP, KOHIIEHTPUPYIO-
M COTHEYHYIO YHEPTUIO0 U AKKYMYJIHUPYIOUUHI €€ B opMe TEII0BOM SHEPTUU
BOJIbI, IIUPKYJIHPYIOIEH TT0 TpyOKaM KOJUIeKTopa, U O0iep, ycTaHaBIMBaeMbIi
Ha KpBIIIE; IBIKEHWE BOJBI B CHCTEME MOXET OCYIIECTBISITHCS Oyiaromaps
tepMmocuorHHomy 3bdexTy UM AeucTBUIO Hacoca. J[na TermnocHaOkeHHs
OOJIBHUIL M IPYTUX OOIECTBEHHBIX 3AaHUN d(DPEKTUBHBIM OKa3bIBAECTCS MPH-
MEHEHHE KOMOMHUPOBAHHBIX CHCTEM, COCTOSIIINX U3 TPATUIIUOHHOTO BOASHOTO
WJIM TIApPOBOTO KOTJIA, pabOTAIOIIEr0 HA OPraHUYECKOM TOIUIMBE, U COJTHEUHOU
HarpeBaTeIbHON YCTAaHOBKH, MPEAYCMATPHBAIOIICH CHCTEMY TUIOCKHAX U (WIIH)
napaboaMuecKuX KOJIJIEKTOPOB. DTO 00€CIeunBaeT HE3aBUCUMOCTh OT MOTOJIbI
Y TIOBBIIIAET HAZACKHOCTh U SKOHOMUYHOCTD TEIJIOCHA0XKEHUS.

74



6.3.I1osry4enne 3J1eKTPOIHEPT U

B cucmemax nenpamozo npeodpazoeanus >HEPTUN COJHEUHOTO H3IIY-
YCHHSI B DJCKTPHUYECKYI0 — Ha TeIHOTEPMHUYECKHX (COJHEUYHBIX TEIJIOBHIX)
AIEKTPOCTAHIIUAX COJHEYHAs SHEPrus, aHAJOTMYHO DHEPIHMH OPraHUYECKOro
toruBa Ha TOC, npeBpaiaercs crepra B TEIUIOBYIO SHEPrUi0 paboyero Terna,
HaIrpuMep, mapa, a 3aTeM B JIeKTpuuecKyt0. OCHOBHBIMH 3JIEMEHTAMU SIBIISIFOT-
Csl YCTPOMCTBA COJTHEYHOTO IMOJISI — KOJUIEKTOP W3 MapabOIMYECKUX 3epKall U
CHUCTEMBI MapOIPOBOJIOB, CUCTEMBI CJICKEHUS U yIpaBieHUs. 3epKajia HalpaB-
JISIFOT KOHIIEHTPUPOBAHHOE COJTHEUHOE U3JTyUYeHHE Ha TPyObl TAPOTEHEPATOPOB.
Cuctembl CIIeKEHUS W YIPABJICHHUS 00€CTIEUUBAIOT ONTUMAIBHBIN YOl MOBO-
pOTa 3epKaJl IO OTHOIIEHUIO K COJHITY ¥ MapOmpoBOJaM IS CO37aHUsI MaKCH-
MaJIbHO MOIIIHOTO TMOTOKa 3Hepruu (peannsyrorcs Ha 6aze DBM). MoxHO co3-
JaTh TeIMOTEPMUUYECKHUE AIEKTPOCTAHIIMM MOIIHOCTBIO 10 HECKOJIbKHUX JIECST-
KOB M JJa)K€ COTEH MeraBaTT. B HacTosIiee BpeMs CYIIECTBYET OINpPEACIICHHbBIN
OTIBIT CTPOUTENHCTBA U AIKCILTyaTAIlM COTHEUHBIX TEIJIOBBIX JIEKTPOCTAHITUH,
Hanpumep, B IOxunoit Kanudopuuu, B Kpeimy. Tak, comHeuHas 3eKTpOCTaHLINS
C MapOCUJIOBBIM HUKJIOM MOIIHOCTHIO 90 MBT ¢ colHEUHBIM TOJIEM TLIOIIA B0
450000m? nmeeT 0OIIMI KIJT TI0 TETUIOBOH U 3JieKTpuueckon sHeprun 38%.

Jlydymumu TEXHUKO-KOHOMUYECKUMH XapaKTEPUCTHUKAMHU O0JIaaeT Te-
IJIOBasi DJICKTPOCTAHIIUS C WHTETPUPOBAHHBIM COJIHEYHO-KOMOWHHPOBAHHBIM
koM. OHa BKJIIOYAET ra30TypOMHHYIO YCTaHOBKY, paOOTaloIIyl0 Ha Tpaau-
IIMOHHOM OpPraHUYeCKOM TOIUIMBE, U TMApOTYpOMHHYIO YCTAHOBKY, MPUBOJIM-
MyI0 B JCHCTBHE MOTOKAMH Tapa BBICOKOTO M HHU3KOTro naBieHus. [lomoOHas
TeJIMOTEPMHUIECKAsS SJICKTPOCTAHIINS C MHTETPUPOBAHHBIM ITUKJIOM MOITHOCTHIO
90 MBT nipu monaau COITHEYHOTO TOJIS 200000M? no3BoseT YBEJIUYUTH 00-
i kg 10 50%.Kpome Toro, mpu HHTETpUPOBAHHOM ITUKJIE IOCTUTAETCS OTl-
penesneHHasl HE3aBUCUMOCTh OT U3MEHEHHM XapaKTEePUCTUK COJIHEUHOU pajva-
IIMY W3-3a TIOTOJIBI M BPEMEHH CYTOK U TOJa.

Crnengyer OTMETUTH, YTO TAKOHW HEIOCTATOK MPAKTUYECKA BCEX CHUCTEM
npeoOpa3oBaHUs COJTHEYHON IHEPIHH, KaK HEBO3MOXKHOCTh BBIPAOOTKH dJIEK-
TPUYECKOM M TEIJIOBON SHEPTUU B HOUHOE BPEMS CYTOK, MOXKET TMOJIOKUTEITLHO
CKa3bIBaThCSA Ha pabOTe HAIIMOHAIBHOHN (PErMOHAIBHOI) SHEPTrOCHCTEMBI B IIe-
oM. HoMuHanbHasE MOITHOCTH OCHOBHBIX JICKTPOCTAHIUN (TETUIOBBIX, aTOM-
HBIX) IMOKPBIBAET OCHOBHYIO HArpy3Ky (CpeIHECYTOUYHYIO WM PaBHYIO HOYHOMH
HarpysKe), a pocT SHEPronoTpeOeHUs B JHEBHOE BPEMsI CYTOK 0OeCIeunBaeT-
cs pabotoit remmorepmuueckux cranmui, ['TY, TII'Y; mnukoBble Harpy3ku
00eCIeunBarOTCsl KPATKOBPEMEHHBIMH BKJIIFOUCHUSMHU B pa0OTy pa3IMYHBIX TH-
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noB ['DC u 1. 1. [Ipobiema KpyriaocyTogyHOro obecrneyeHus: noTpeduTens eK-
TPOIHEPTHEH OT ABTOHOMHBIX TEITMOTEPMHUUECKUX CTAHITUN MOXKET OBITh perlie-
Ha COBMEIIEHNEM COJIHEUHBIX cTaHImi ¢ ['ADC.

Ilpsaimoe npeobpazosanue coaAHEYHOU IHEPIUU 8 INEKMPOIHEPIUIO.
OcymiectBisgerca Ha 6a3ze (OTORIEMEHTOB pa3IMYHBIX TUIMOB. B HacTosiiee
Bpemsi HaubOosee 3(h(exTHUBHBI KpeMHHEBBIE (QoTOodIeMeHTh. OIHAKO OHU
OYEHb JOPOTH U WX KI He npeBbiaeT 15%.11enecoobpa3sHo ux npakTuyeckoe
NPUMEHEHHE B 3apsSAHBIX YCTPOUCTBAX (hOTOAIMapaToB, KAIBKYISTOPOB, YaCOB
U T. JI., B 3JICKTPOMOOWISX, B IIECHTPAIM30BAHHBIX COJIHEYHBbIX cTaHiusax (50 —
5000kBT), cHaOxaromux dHEPrUeH MOCeKH 1 Hebobinrue ropoaa. Takxke pe-
KOMEH/TyEeTCS UCIIOIh30BaHNuEe (POTOIIEMEHTOB JIsl aBTOHOMHBIX MOTpeOuTeneit
(0,01 — 10xBT) — HAcOCHI, UppUTALIHS, XOJOAUILHUKH, BEHTUISTOPBI, adparivsi
BOJIOEMOB, MOOMJIbHBIE C/X YCTAHOBKH, CUCTEMbI TEJICKOMMYHHKAIIMA U CBSI3H.
BecbMa mepcrneKTHBHBIM HAINpPaBICHUEM HCIIOIB30BaHUS (POTOIIEKTPHUICCKUX
npeoOpazoBaTeneil SBISETCS YCTaHOBKA OTAEIBHBIX MOMIYJICH MOIIHOCTHIO
1 — 20xBT Ha KphIIIax ¥ CTEHAX «COJTHEYHBIX JOMOB» U MPUBSI3KA UX K IHEP-
TOCHCTEME, KaK TTOKa3aHo Ha puc. 6.4.

UTto KacaeTcst KPYIHBIX 3JEKTPOCTAHIINM, TO MPEJI0KEHO JIBa BapUaHTa
peaiM3anui TpUHIUNA (DOTOIIEKTPUUECKOTO MpeodpasoBanus. llepBoril 3a-
KITI0YaeTCsl B CO3JJaHUHM COJIHEYHBIX CTAHIIMA HAa UCKYCCTBEHHBIX CITyTHHUKAX
3emiu, 00OpYIOBAaHHBIX COJHEYHBIMHU TAHEISIMUA W3 (POTORIEMEHTOB TLIOIIA-
1610 0T 20 10 100 kM? B 3aBHCHMOCTH OT MOILIHOCTH CTAHIIMH. BripabatriBae-
Masi Ha CITyTHUKAX AJIEKTPOIHEPTHs OyAeT mpeoOpa3oBBIBATHCS B AJIEKTPOMAr-
HUTHBIE BOJIHBI B MUKPOBOJIHOBOM JIMAIIa30HE YACTOT, HAMPABIIATHCS HA 3EMITIO
Y IPUHUMATBCS TPUEMHON aHTEHHOM.

Nanean
COAHEUHBIX
POTO3IAEMEHTOB

OCBellleHU s AdMIIbI

HAPY>KHOTO

OCBeIeHHs
Teaesusop

ARKYMYAATOpPHAsT
GaTapes

Papmo,
BUAEOAaIIaparypa

Puc. 6.4.®otosnexkTpudecKas COJIHEUHass YCTaHOBKA JIJIsl SHEProoOecreueHus qomMa
B CEJIbCKOW MECTHOCTH
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BTopoii BapuaHT mpesnonaraeT MOHTaK COOPHBIX MAHENICH COJIHEYHBIX
(GOTORIEKTPUUECKUX JJIEMEHTOB B MAJOHACEJIEHHBIX M MAaJIOUCIOJIb3yEeMbIX
NYCTBIHHBIX paiioHax 3emin (puc. 6.5).

CuHXpOHHAa opbHTa

7 JHepreTHYeCcKOro CIyTHUKA
T CnyTHHK
0oTO L KOAEKTOP \\T3
COAHEYHOM 1 coaneynoit  \f,
3Hep, N N JHEepTrUU
m\ 2000—3000 MTI'g JeMAst
G
A
Tlepeparomas 77
aHTeHHa \ — 91 y;\( . .
\ A aHTeHHa
\\
N 32
\ KHA:TB—K)O: 15%
\ 1
\
\

Puc. 6.5.1Tpunmun paboTel COOPHBIX MaHENEH COTHEYHBIX (OTOIIEKTPUICCKUX JIIEMEHTOB

Jlia peanu3anui 3TUX MPOEKTOB MPEACTOUT MPOBECTH OOMIBIION 00BEM
HAYYHBIX UCCIIEJOBAHUM U PEIIUTh CEPbE3HbIE HAYYHO-TEXHUYECKUE MPOOIIEMBI.

Becbma mepcrieKTUBHBIM HaIlpaBIE€HUEM MCHOJIb30BAHUS COJHEYHOU
DHEPTUU SIBIIACTCS HOJIyYeHUe 6000p0oa NMYTEeM Pa3JIOKEHUS BOAbl HA KaTallu-
3aTOpax-MoIynpoOBOAHUKAX. BOJOpO HA3bIBAIOT MCATbHBIM TOIUIMBOM OYIy-
MIeT0, TaK KakK 3TO OYEHb JHEPrOEMKOE U JKOJOTHYECKH YHCTOE TOIUIUBO
(envHCTBEHHBIH TPOMYKT cropanus — Boja). COBpeMEHHbIE KaTaU3aTOPhI
(In;_xNixTaQy, x = 0 — 0,2)103BOISIOT KCIIOIB30BATH JUISI PA3I0KEHUS BOJIBI 10
45% >Heprurd OT CyMMapHOTO COJIHEYHOT'O M3IY4YeHHsI y MOBEPXHOCTH 3eMIIU
(km — 45%).Ho Takue xaTamu3aTopsl 00JIaJar0T BEICOKOH CTOMMOCTBIO, YTO Ha
JAHHOM dTale OTPaHMYMBAET WX IIMPOKOE MPOMBIIIIEHHOE MPOU3BOACTBO U
npuMeHeHue. PaboTel o NoBBIIEHUIO UX 3(PPEKTUBHOCTU U CHIXKEHHUIO CTOU-
MOCTH OYE€Hb aKTUBHO BEAYTCSI BO BCEM MUPE (JIUIUPYIOT SMOHIIBI).

Jnsa teppuropun benapycu CBOMCTBEHHBI OTHOCHUTENIBHO Majlasg WHTEH-
CHUBHOCTb COJTHEYHOH paJMalliy U CYIIECTBEHHOE U3MEHEHHUE €€ B TEUCHHE CY-
TOK ¥ Toja. B 3Toil cBsI3W HEOOXOAMMO OTUYXJACHUE 3HAYUTEIbHBIX YYACTKOB
3eMJIM 1711 cOOpa COTHEYHOTO M3Jy4eHUs, BecbMa OOJblINe MaTepualbHble U
TpynoBble 3aTpaThl. [lo onenkam, qiis obecnieueHus: norpedHocTet benapycu
B 3JIEKTPOIHEPTUU MPU COBPEMEHHOM TEXHHMYECKOM ypOBHE Tpedyemas Ijio-
magk GOTOIIEKTPHIECKOro mpeobpasosanus cocrapisier 200 — 600km?, T. e.
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0,1 — 0,3%mnomaau pecnyonuku. [logBunucek mpenaoxeHuss o0 UCIOIb30Ba-
HUU TeppUTOpUU UepHOOBLILCKONW 30HBI JIJISi CTPOUTENHCTBA TUIOMIAJ0K COJI-
HEYHBIX U BETPOBBIX JIEKTPOCTAHIUH.

Jlnst Hamieil pecrnyOJIMKM peaibHO UCIOJIb30BAaHUE COJIHEYHOM >HEpruu
JUTSI CYIIIKU KOPMOB, CeMsH, (DPYKTOB, OBOIIIEH, TOThbeMa M MTOJA0TPEBa BOJBI HA
TEXHOJIOTHUECKHE W OBITOBBIE HYXIbI. B pe3ynbrare BO3MOXHAs SKOHOMUS
TOP onenuBaercs Bcero B 5 Thic. T y.T./roa. B pecnyOivke Hayat BBIMYCK Te-
JIMOBOJIOHArpeBarTesiel U y>Ke HaKOIUIEH HEKOTOPbIN OMBIT UX IKCIUTyaTallUu.

JlanmpHENINI TPOTrpecc B CO3JaHUM HAJICKHBIX, TEXHUUECKHA COBEPUICH-
HBIX, SJKOHOMUYHBIX ¥ TPOCTHIX B IKCIUTyaTaIllMd KOHCTPYKIIUH YHEPTrOyCTaHO-
BOK Ha 0a3e HETPaJAWIIMOHHBIX BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTUHU TO3BO-
JUT HE TOJBKO PEIIUTh MPOOJEeMYy OTPaHUUYEHHOCTH SHEPrOPECYpCOB U PNl
npo0sIeM 3KOJIOTMYECKOTO XapakTepa, HO M CYIIECTBEHHO CHHU3UTh CEOEeCTOU-
MOCTh BbIpaOaThIBaeMOW SHEPTHH. ITO BUIHO W3 Tabd. 6.2, Tie MpUBENCHBI
JTAHHBIE HEKOTOPBIX 3apyOEKHBIX CIICIIHAINCTOB.

Tabnuma 6.2
CTOMMOCTH 3JIEKTPO3HEPTHH 32 pydexom, $/kBr-u
HcTounnku sHEPTUN ‘ 1989r. ‘ 2000r. ‘ 2020r.
Hetpanuiimonneie BO30OHOBIISIEMbIE HCTOYHUKH SHEPTUU
I'emuorepmudeckne DC 0,07 0,04 0,01
doroanexrpuieckue IC 0,12 0,05 0,03
BripaboTka TemnoBoii sHeprun 0,35 0,06 0,02 -0,03
ADC u cTaHIIMM HA OPTaHUYECKOM TOIUINBE

ADC 0,04 - 0,13
TOC (na ma3zyre) 0,06
TOC (ua yrie) 0,04

OnHAaKO CTPOUTETHCTBO TAKUX YCTAHOBOK TPeOyeT OueHb CEPhE3HbIX Ha-
YaJIbHBIX KalMWTAJIOBIOKEHUN. MaTepranoeMKOCTh U TPYJOEMKOCTh UX CO3/1a-
HUS B IECATKU U AK€ COTHH Pa3 BBILIE, YEM JUIS DJIEKTPOCTAHIUI COIIOCTaBU-
MOM MOLIHOCTH Ha TpaJWLMOHHBIX 3Hepropecypcax. Hama pecnyOnuka B Ha-
CTOSIIIEE BPEMS HE pacrlojaraeT J0CTaTOYHbIMU (PMHAHCOBBIMU PECYpCamMu AJIs
IIMPOKOI0 BHEJIPEHUS B HAMOHAJIBbHYIO 3Heprocucremy HBUD. [Tomumo 310-
TO MO/ CTPOUTENBCTBO AnekTpocTaniuii Ha HBUD Tpebyetcs otuyxnenue 3e-
MEJIb B COTHH U ThICSIUM pa3 OoJIbIIEH IUIOIMAAH, YeM 1o cTpoutenbcTBo ADC n
pasznuuHbIX TUIIOB TOC. DTO Takke HaKIIaABIBAET ONPEACICHHBIE OIPaHUYCHUS
Ha Pa3BUTHE HETPAAULIMOHHON YHEPTEeTUKH, KaK B Pb, Tak u B mupe B nennom.
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Tema 7. TPAHCIHOPTUPOBAHUE, PACIIPEJIEJTEHHUE
U ITOTPEBJIEHUE DOHEPT'OPECYPCOB

PaznuuHble BHIBI HEPropecypcoB HEPABHOMEPHO paclpeiesieHbl I10
paifonaM 3emJiH, IO CTpaHaM, a TaKKe BHYTpU cTpaH. MecTa ux HauOOJIbIIEro
COCPEIOTOUEHUS] OOBIYHO HE COBHIANAIOT C MecTaMH noTpednaeHus. Tak, Ooiee
IOJIOBUHBI MUPOBBIX 3alacoB He(TU cocpenoToueHo B paiioHax CpenHero u
bmmxuaero Boctoka, a ynenpHOE 3HEPronoTpedIeHue B 3TUX CTpaHax B YEThIpe
pas3a HUxe cperHeMupoBoro. HecoBnasenue MecT coCpeloTOUEHUs] U MOTpeod-
JICHHsI SHEPropecypcoB BBI3BIBAET HEOOXOIMMOCTh B TPAaHCIOPTUPOBKE SHEP-
THH.

Pacnipenenenye TOIUIMBHBIX PECYPCOB MOTPEOUTENSAM s BbIPAOOTKH
AJIEKTPO3HEPTUU Ha AIEKTPOCTAHLHUAX, OJYyUEHUsI ropssyeil BOAbI U Iapa B KO-
TEJNbHBIX YCTAHOBKAaX, HEMOCPEICTBEHHOTO HCIOIb30BAHMS B MPOMBIIICHHO-
CTH U Ha TPAHCIIOPTE MPOUCXOJUT MO JOBOJBHO CIOKHOM CXEME€ C BO3MOYKHOM
B3aMMO3aMEHAEMOCTbI0. JTO PACIPEACICHUE TaKKE CONPOBOKAAECTCS MOTEPS-
MU SHEPIHUH.

B cBsi3u ¢ 3TUM BO3HHMKaET 3aJla4a ONTUMHU3ALNUNA CUCTEMbI TPAHCIIOPTA U
pacnpezieNieHusl SHEPTUU Kak IO 3JIEMEHTHOW, TePPUTOPUATILHON CTPYKTYypam,
TaK M 110 BUJAM SHEPrOHOCHUTEIIEH.

DHeprus MOXKET IepeaBaTbcs B pa3auuHoil popme. Hanpumep, MoxHO
TPAHCIIOPTUPOBATh HEMPTH U YroJb OT MECTOPOKIAEHUM 10 KPYIHBIX HNPOMBILI-
JICHHBIX LIEHTPOB U TOPOJIOB, @ 3aT€M CXKHUTaTh UX Ha JIEKTPOCTAHIUAXK, MOITY-
yasi JIEKTPUYECKYIO U TEIJIOBYIO 3HEPrut0. Bo3MoXeH U Ipyroil BapuaHT, KO-
r71a 3JIEKTPOCTAHIUS COOPY>KaeTCsi BOJIM3U MECTOPOKIIEHUHN TOIUIMBA, a JJIEK-
TpPUUECKash 3HEPIUs IMepeAacTcs MO JMHUAM DJIEKTPOIeperadd K yAaJCHHBIM
IPOMBIIUIEHHBIM IPEANpUITUIM U ropoaam. LleaecooOpa3HocTh mepeaaun Ha
paccTosiHUE TeX WM WHBIX HOCHUTENIEH SHEPruMl OMpeAesieTcs WX yIeIbHOU
HEPrOEMKOCTHIO U 3(P(HEKTUBHOCTHIO PA3IMYHBIX METOAOB TPAHCIIOPTA.

MecTo pacroyioKeHusl 3JIEKTPOCTAHIMN HE MOXET ObITh BBIOPAHO IMPO-
n3BOJIbHO. Ero omnpeneneHue —3ajaya MHOTOLIEIEBOM ONTUMU3ALUN U 3aBUCUT
OT TEXHWYECKHX, SKOJIOIMYECKHX, COLUAIbHO-DKOHOMUYECKUX KpPUTEPUEB.
Pacnonoxenne TOC npexzae BCero 3aBUCUT OT Pa3MELIEHUSI MECTOPOXKIAEHUS U
HHEProeMKOCTH TOIUIMBA, OT pa3MEIEHUs MOTPEeOUTENs, UICTOYHHUKA BOJOCHA0-
xeHus1, '9C — oT Hanuuus THAPOIHEPrOPECYPCOB, BO3MOKHOCTEN CO3/1aTh Ha-
10p, COOPYAUTh IUIOTHUHY, 0KMJIa€MOr0 SKOJIOTMYECKOTO yIepda OT 3aToIuie-
Husi, ADC — OT ycloBU# pagualiMOHHOW O€30MacHOCTH, HaJIM4YWs UCTOYHHKA
BOjocHaOeHust U T. A. [Ipu BbIOOpE MecTa CTPOMTENHCTBA AJIEKTPOCTAHLIUU
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00s13aTeIbHO OILIEHUBAIOTCA TpaHCTOpTHBIE pacxonbl. Jms TOC moryt pac-
CMaTpUBATbCA M COMOCTABIATHCS MEpenaya 3JIEKTPOIHEPTUU MO MPoBOJaM —
AJIEKTPOHHBIN TPAHCIOPT, JKEJIE3HOAOPOXKHBIN (TepeBO3Ka yriisi, HEPTH) U TPY-
OoonpoBoaHblid TpancnopT TomiuBa. s 'DC — Tonbko mepemava 3Ja€KTpo-
SHEPTHUH.

Tpancnopt HepTu U HedpTenpoayKTOB. B HacTosEee Bpemsi Hauboee
BBITOIHBIM BHUJIOM TPAHCIOPTa SHEPTHH SIBISIETCS Mepekayka HepTtu u Hedrte-
NPOAYKTOB MO TpyOompoBoaaM. bin3ka k HEll MO0 IKOHOMHUYHOCTH TEPEBO3Ka
HE(TH U TPOAYKTOB ce TepepaboTKU Ha OOJBIIMX TaHKEpax MO MOpPSM, OKea-
HaMm. VIMEeHHO BclieACTBHE MalbIX 3aTpaT Ha TPAHCHOPTHUPOBKY MHUPOBBIE IICHBI
Ha HETh MaJIo 3aBUCAT OT MecTa ee noTpebnenus. Kak u Bce )xuakoctu, HeTh
MOYTH HEC)KMMAEMa, U TO3TOMY PacxXoJ SHEPTUU Ha ee MEePeKauKy OnpeesieT-
Csl TOJIbKO HEOOXOIMMOCTBIO TIPEOAOJICHHs CHII TPEHHUS B TpyOOmpoBoIE, T. €.
SIBIIIETCS. OTHOCHTEIHLHO MajbiM. [IpoTspkeHHbIe HepTe- M MPOTyKTOMPOBOIBI
TpeOyroT 3aTpat Oosbioro Konudectsa TpyO. [loaToMmy npaBunbHOE onpenesne-
HUE UX MPOITYCKHON CTIOCOOHOCTH MOXKET AaTh CYIIECTBEHHBIN 3(PEeKT 3KOHO-
mun. [IpomyckHast cmtocOOHOCTh CHIILHO 3aBHUCUT OT COOTHOIICHHUS 3aTpaT Me-
TaJyyia Ha TPpyOBbl M SHEPTUH, UAYIICH Ha Tepekauky. BaxkHO 0ObEKTHBHO COOT-
HECTH JTH 3aTPaTHI.

Tpancmopt ra3za. [lepekauka mo TpyOoOnpoBOAaM MPUPOIAHOTO Tra3za cTo-
UT YK€ 3HAUUTEIBHO JOpoXke. Tak Kak ra3 CKMMaeM, TO BMECTO YIOTpeosise-
MBIX Ha HE(PTEMpPOBOJAaX HACOCOB 37E€Ch MPHUXOAUTCS HCIOIb30BATh KOMITPEC-
copsl. IIpencrasiser nHTEpEC NepeKadka raza B CKWKEHHOM COCTOsiHUU. Pac-
XOJ] PHEPTUM Ha MEpeKauyKy pe3KO CHIKAeTCs, a JuaMeTp TpyOompoBojaa mpu
TOM >K€ KOJIMYECTBE TPAHCHOPTHPYEMOTO ra3a MOXKET ObITh BBIOpaH ropasio
MeHbIIMK. Hapsiny ¢ mpupOaHBIM ra3oM MCHOJIB3YIOTCS U HEKOTOPBIE APYrue
MCTOYHUKHU ra30BOr0 TOIJIMBA — MOIMYTHBIN ra3 HeTe100b14H, KOKCOBBIN U J10-
MEHHBIN ra3bl, MOJIy4aeMble KaK MOOOUYHBIM MPOIYKT IMPOM3BOJCTBA KOKCAa U
4yyryHa, u np. Beayrcs paGoTbl o Tak Ha3blBa€MOM SHEPrOTEXHOJIOTMYECKON
nepepaboTKe TBEPbIX TOIUIUB, B PAJE CXEM KOTOPOW Hapsay C APYTHMMH IPO-
JTYKTaMH IOJIy4aeTCsl HCKYCCTBEHHBIM Ias.

Tpancnopr yrias Ha fajgbHKUE pacCTOsIHUA. [{1s1 TOM LEIu UCTIONb3YyeTCs
TOJIBKO JKEJIE3HOJOPOXKHBIM M BOAHBIA TpaHcnoptT. [Ipencrasnser nHTEpec
TPAHCNOPT YIis N0 TpyOONpoBOJaM B KOHTEHHEpax U B BUJE MYyJbIbI, T. €.
npumepHo 50%4i cMecu U3MENbUYEHHOTO YISl C BOJOM.
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OcnoeHvimu IHEPcOHOCUMEIAAMU HA nr0bom COBPEMEHHOM npednpuﬂmuu
AGJIAIONMCA DIEKMPUUECKAA U MENTO0BAS IHEPUAL.

Ilepenaya 3jIeKTPUYECKOM IHEPruu. bojiee yHUBEPCAIBHBIM CPEJICT-
BOM TPaHCIOPTA SHEPTUU SBJSETCS PJIECKTPOHHBIA — AJIEKTpoIepeaada, Kotopas
BKJIIOYAaeT COOCTBEHHO JIMHHIO 3ekTporepenaun (JIDII), mOBBICUTENBHYIO U
MOHM3UTENbHYIO AJIEKTpUYecKue nojacTaHiuu. Kpome nepenayu sHepruu ocy-
IIECTBIISICTCS CBSA3h MEXKIY SJICKTPOCTAHIMSIMHU M SHEPTeTUUECKUMH CHCTEMaMuU
JUTSL UX MapaiiesibHOM paboThl. Takue MEeKCUCTEMHbIE CBSI3U MO3BOJISIOT TTOBBI-
CUTh HAJIEKHOCTh PEKUMOB IHEPTrOCUCTEM, COKPATUTh HEOOXOJMMBINH pe3epB
MOIIHOCTH, OOJETYUTh PadOTy SHEPTOCUCTEMBI B MEPHOABl MAKCUMAaJIbHOWU U
MHHUMAJIBHON HArPy30K.

JIuauM 3neKTponepenaud MOTyT ObITh MEPEMEHHOTO WM MOCTOSTHHOTO
TOKa, BO3YIIHBIMUA UM KaOETbHBIMH, PA3JIMYHOTO AJIEKTPUUECKOTO HampsKe-
HUS U KOHCTPYKTUBHOTO HcnojHeHus1. COBpeMEHHbBIE AJIEKTpOIepeaun CBEpX-
U YJBTPABBICOKOTO HAIPSHKEHUS MPEACTABISIOT COO0M <«QIIEKTPOHHBIE MOCTBI»
JUIMHOM THICSAYU KHJIOMETPOB, COCIUHSIONIME MOIIHBIE AJIEKTPOCTAHLIUH, T/I€
KOHLIEHTPUPOBAHHO MPOU3BOAUTCS 3JIEKTPOIHEPTHUS, C KPYNMHBIMU LIEHTPaAMU
AHEPTONOTPEOICHUS.

[Ipu 11eHTpanM30BaHHONW CUCTEME CHAOXKEHUS AJIEKTPOIHEPTHUS MOCTyma-
€T U3 PHEPrOCHUCTEMBI 10 BO3AYUIHBIM WM KaOEIbHBIM JIMHUSAM 3JIEKTpomepe-
Jlaud Ha TOJIOBHYIO MOJACTAHLMIO MPEINPHUITHS U paclpenemseTcsl Mo 3aBo-
JICKUM DJIEKTPUUYECKUM CETSAM MEXIy KOHEUHbIMU notpedutensimu. [Ipu stom
MIPOUCXOUT TpaHCchopMaIus deKTpruiecKol sHepruu ¢ HanpspkeHuss 110kB u
BBIIIIE HA BXO/I€ TOJIOBHOM noacTanuuu 10 6 — 10xB B pacnpenenurenbHbIX ce-
TSAX Ha TeppuTopuu 3aBoja u 10 0,4 — 0,6kB — B pacnpenenurenbHbIX MyHKTaX.

OpHako CyIIECTBYIOIINE BHICOKOBOJIBTHBIE JTMHUH MPAKTHUYECKH HCYep-
Najau 3aJI0’KEHHBIE B HUX BO3MOXKHOCTH. [10 myTu K moTpeduTesnto Tepsiercs 10
15 — 25%pneprun. OnHo U3 Hanbosee UHTEPECHBIX HAIPaBICHUN B 3TOH 00-
nTactu — npuMeHeHne 3pQexTa CBEPXIpPOBOIUMOCTH (CHOCOOHOCTH METaJIOB
00JnaaTh HyJIEBBIM CONMPOTUBIICHUEM IPU TeMIlepaTypax, OJMM3KuX K abCOM0T-
HOMY HYJIIO).

Jluaum snexrponepenay HanpspkeHueM 500 kB cmocoOHBI mepenaBaTh
momHocTh 10 1 MBTt. Ceifuac yxe HY>KHO WMETh JIMHMM MOIIHOCTBIO 10
5 MBt. U ans sToro HanpsbkeHue TpeOyercst moBbICHTh 0 3,5 MB (mmpuna
30HBI OTUYXJIeHUsT Bo3pacTaeT ¢ 300 M 10 HECKOJIBKUX KHUJIOMETPOB); KaOeb-
HbIE CBEPXITPOBOJSAIINE CUCTEMBI 00ECIEUMBAIOT CHIXKEHHE MOTEPh AJIEKTPO-
SHEPIruM U MOHMKAIOT (U3HOJOTUYECKYIO OMACHOCTh M IUIOIIA/Ib OTYYKJae-
MBIX 3€MEJTb.
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Hcnonb3oBaHne CBEPXIIPOBOAUMOCTH PABHOLIEHHO BBEICHUIO JOIOJIHHU-
TEJIbHBIX MOIIHOCTEU 3eKTpocTaHuui. [1o mporuo3zam cBepXmpoBOAAIIME JIU-
HUU 3JIEKTpOTepeiad MOTYT YK€ B 0003pUMOM OyTyIieM HaWTH MPUMEHEHHE B
KPYIHBIX TOPOJAaX, OAHAKO I 3TOTO €HI€ HMPEACTOUT PELIUTh PAJ CIOXKHBIX
HAyYHO-TEXHUYECKUX MPOOIIEM.

7.1. Tpancnopr 1 pacnpeaejieHue TeIVIOBOH JHEPIruu

Ha nienm otoruieHus, BEHTUIISIIMK U Topsiaero BogocHatxenus B Pb pac-
xonyercs 40% ot oOmiero notpedneHus: Tompa. [lorenmnuan sneprocoepexe-
HUSl B CUCTEMaxX TEIUIOCHAOKEHHs PECIyOJIMKH, TIO OLIEHKAaM OT€YECTBEHHBIX U
3apyOEKHBIX CIEIHATMCTOB, cocTaBisgeT okoo 50%. Takum oOpas3om, 3a cuer
POBEJCHUS SHEPTOCOEPETaAIOIINX MEPOTIPUSATUI B CUCTEMAaX TEIJIOCHAOXKEHUS
MOXHO CHU3UTH Ha 20% 00111€€ KOJIUUYECTBO MOTPEOISIEMOTO PECITyOIUKOM TO-
wBa (cHrkeHne oobema umnopta Ha 300 — 400vutH momt.). UIMeHHO mo3To-
MY COBEpIIICHCTBOBAaHHE TEIJIOCHAOKEHUS SIBISIETCS OJHOW M3 MPHOPHUTETHBIX
3aja4 aeiicTByromeit ['ocynapcTBeHHOM mporpaMmbl «IHEProcOepekeHrue.

B Pb, xak u Bo Bcex crpanax CHI', B crity npoBOAMBIIEHCS TEXHUYECKOM
MOJINTUKU TIPUMEHSIOTCS, B OCHOBHOM, CHCTEMBI IEHTPATHN30BAHHOTO TEIJIO-
cHaO)KeHUs, HAXOIAIIUECS CETOMHSI B KpailHe HEYIOBICTBOPUTEILHOM COCTOS-
HUM. YacTo MpOUCXOIAT aBapvH, YTO MPHUBOIUT K MEpEepbIBaM TEIJIOCHA0XKe-
HUS, K 3HAUUTEIIPHOMY MaTepHAILHOMY YIIepOy, OMTACHOCTH JJIs YKU3HU JIFO/IeH
U3-3a MPOBAJOB IPYHTA B TEIJIOCETSIX, B3PHIBOB KOTEIHHOIO O0OPYIOBAaHUS U
T. 1. OTO OOBACHSIETCS CICTYIONTUMU TPUINHAMH

- OKCIUIyaTalMel 3JIEMEHTOB CHUCTEM TEIJIOCHAOKEHUsI B TeUeHHe 25 —
35u Oosee JIeT, YTO HAMHOT'O MPEBBIIIAECT UX PACUETHBIE CPOKHU CITYIKOBI,

- HHU3KHM Ka4eCTBOM KOHCTPYKIIMH, CTPOWTEIhCTBA, MOHTa)Xa M JKC-
TUTyaTaluH;

- OTCYTCTBHEM MPOQPWIAKTUICCKUX IUIAHOBBIX PEMOHTOB M PEKOHCT-
PYKITMHU U3-32 HEXBATKHU JCHE)KHBIX M MATEPUATILHBIX CPECTB.

Jlnst peanu3anuyu UMEIONIETOCs TIOTEHIINANIA YHEprocOepexeHns Heobxo-
IMMa OJHOBPEMEHHAsl COTJIACOBAHHAS ONTHMH3AIUS TEIJIONOTPEOICHUs BO
BCEX DJIEMEHTaX CUCTeMbl. K MPHOPUTETHBIM HAIPaBJICHUSAM ONTHMHU3AIUU OT-
HOCSTCS:

- PEKOHCTPYKLHS M MOJEPHM3AIMs CHUCTEM LIEHTPAJIW30BAHHOTO Tel-
JIOCHA0KEHUS,

- JIeLIEHTpaJIM3alus TeIUIOCHAOKEHNS,

- peryiaupoBaHUE PEXUMOB TEIUIOMOTPEOICHHsT BO BCEX DIIEMEHTaX
CUCTEMBI TeTUTOCHAOKCHHSI.
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PekoHCTpyKLIMST M MOJEpHHU3AIMS CHUCTEM LIEHTPAJIM30BAHHOIO TEILIO-
cHaOxeHus: TpeOyeT CYyIIECTBEHHBIX WHBECTHIIMM M TpyJo3aTpaT U JOJDKHA
IPOBOAUTHCA B OTHOIIEHWM MCTOYHUKOB TEIUIA IyTEM 3aMEHBI YCTapeBILIEro
0o0opyI0BaHus, NEpPeoOOpPyAOBaAHMS KOTENbHBIX B MUHU-TILI, mpumeHeHus ra-
30TYpOMHHBIX U TAPOTa30BbIX YCTAHOBOK U T. 1.

[lenTpanu3oBaHHOE TEIUIOCHAOXKEHHE TpeOyeT pPa3BETBICHHBIX CETeH
TpyOOINPOBOJOB, TPEOYIOMKUX 3HAUYUTEIBHBIX 3aTpaT Ha TEKyIlee OOCIyKHUBa-
HUE, TPOQUIAKTUKY NPEIyNpexJACHUs aBapuii, 3aMEHY YCTapeBIIUX, H3HO-
HIEHHBIX Y4acTKOB. B HacTtosiiee BpeMsi BHEIPSAIOTCS METO/Abl 00CIeI0BaHUs U
OTIEPATUBHOTO KOHTPOJISI COCTOSIHUS TEIJIOBBIX CETEeW MyTeM AMCTAHIIMOHHOTO
30HUPOBAHUSI COBPEMEHHBIMH TEIJIOBU3MOHHBIMU CUCTEMAMU U TUATHOCTHYE-
CKOHM armapaTypoil, BKJIouYas TEIJIOBYIO a’po(OoTOCHEMKY, CO3Aar0TCsi Oa3bl
JAHHBIX YIS OTIPEENICHUSI MECT TOBBIIICHHBIX TEIUIONOTEPh, POBEACHUS I1J1a-
HOBO-PEMOHTHBIX paboT. [Ipobiema morepsr Temyia B TEMJIOBBIX CETAX MOMKET
OBITh pellIeHa TOJBKO C MOMOIIBI0 YPPEKTUBHON TEIIOU30ISINN TETLIOMPOBO-
noB. Kak nokazanu uccinenoBanus, 3QexT oT BiIokeHUs: GUHAHCOBBIX CPEJCTB
B CHUCTEMbI PEryJMpOBaHUsl TEIUIOMCTOYHMKA, TPAHCIOPTA W paclpeereHus
noTpeduTensim cocrasisier cooTBeTcTBeHHO 30%), 50%wm 20%.To ecth Haubo-
jiee BBITOJHBIM HaIpaBiICHUEM MOJEpPHU3AIMU TEIJIOCUCTEMbl B HACTOSILEE
BpeMsl SIBJISIETCSI BIIOXKEHHE CPENICTB B TEIUIOM3OJISIIMIO Tertoceteld. Ha cmeny
TPaJUIMOHHBIM KaHAJIBbHBIM TEIUIONPOBOAAM, CPOK CIIY>KObI KOTOPBIX COCTaB-
aser 15 — 20mneT, a uHOT/Ia HE MPEBBIIIACT MSATH MPU PACUETHHIX 25, a Temo-
Bble moTepu nocturatoT 50%, NOMmKHBI NMPUNTH OeCKaHAIbHBIE TEIIOTHIPO-
npeausonupoBaddbie ([TM) Termmonposoabl. ITom3emusie ITHM-TemaonpoBoasi
SBIIAIOTCS MEXaHMYECKONW KOHCTPYKIIMEH, COCTOAIIEH U3 CTalbHOM TpyOBI, Mo-
JMYPETAaHOBOM M30JSIUU U HAPYKHOU MOJUITUIICHOBON TPYObI-000JI0UKH, KO-
TOPbIE KECTKO CBSI3aHbI APYT C APYTOM U BMECTE C OKPYKAIOIIMM TEIIONPOBOL
TPYHTOM 00pa3yloT eauHYyI0 cucTeMy. Takue TerionpoBosl ciayxar 20 — 3Qier
U TI03BOJISIIOT CHU3UTH noTepu Termia B 10 — 15pa3. [IpousBoacTBo Takux Tenm-
JIOTIPOBOJIOB B HACTOsAILIEE BpEMs HallaXKMBAETCA U B Hallel pecnyOiuke. Takxke
NPOTPECCUBHBIM  PEIIEHUEM  ABIAETCA  Hcmonb3oBaHue TulOkux  [IU-
TEIJIONPoBOA0B. Ha BceM MpOTSKEHUU TaKUX TPYyOOINPOBOJOB MPOXOJAT CIie-
[UaJIbHbIE JAaTYMKH, KOTOPBIE B CIy4yae HapYIICHHs LEIOCTHOCTU CUCTEMBI T0-
CBUIAIOT CUTHAJI HA JAUCMIETUYEPCKUM MYJbT. DTO MO3BOJISET ONEPATUBHO OMpe-
JEJSITh MECTa MOBPEKIEHUS C TOYHOCTHIO 710 1 meTpa.

B kauectBe skcniepuMeHTa B I. XOTUMCKE MPEAN30JIUPOBAHHBIME TPyOa-
MU OBLIM 3aMEHEHBI MPAKTUYCCKU Bce ropojckue termiocetu (okojo 400 km).
Bcekope mpuniiock 3akpbiTh 3 U3 4-X CyIIECTBOBABIIMX B IOpPOJI€ KOTEIbHBIX.
[Tpou3BoguMOro 0AHOM M3 HUX TEIUIa CTaJIO XBAaTaTh HA BECh TOPO/I.
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JeueHTpaausanus

TemmoBast sHeprus nocrymnaer ot TemtoneHTpaiei (TOIl) sHeprocucre-
MBI B BHJIE TIapa Pa3JIMYHOIO AABJIECHUS U FOPSIYE€ BOJBI MO TEIUIOCETSM U MOJI-
BOJMUTCS K MOTPEOUTENSIM IO paclpeeIUTeNIbHbIM ceTsiM nipeanpusatus. [log-
COCIMHECHHE TETUIONOTPEOUTENCH K TETIIOBOM CETH OCYIIECTBIISIETCS Yepe3 Tell-
JIOBBIE€ TTYHKTHI, HA KOTOPBIX MPOU3BOIUTCS MPeoOpa3oBaHUE BUA TETUIOHOCH-
TEJISl WM €0 NapaMeTPOB — NABJICHUS U TeMIEPATyphl. TernoBble MyHKTHI O/~
pazaensitorcss Ha uHAuBHAyanbHble — UTII nis moacoennHEHUs: CUCTEM OTO-
IJICHUS, BEHTHIAINH, TOPSYETO BOJOCHAOXKEHHS OHOTO 3aHUS U IICHTPAIb-
ueie — LTI ayis mojcoennHeHnst HA3BaHHBIX CHCTEM JIBYX M OoJjiee 3MaHui.

[lenTpanu3oBaHHOE TETUIOCHAOXKEHHE, KaK MPaBUJIO, MIPEANOJaraeT moj-
kiroueHue Kk LTI uepes aneBaTopHbIil y3e1 TpyOOIPOBOIOB CUCTEM OTOTLICHUS
U CUCTEM ropsiuero BOJOCHAOKEHHUS TPYIIbI 31aHHM, YTO MPAKTUYECKU HE TO-
3BOJISIET MPOU3BOJANTH PETYJIUPOBAHUE KOJIMUYECTBA MOTPEOIIEMOI TETIIOBOM
SHepruu. bospiire BO3MOKHOCTH B OTHOLIEHUU PETYJIUPOBAHMUS, a TAKXKE B OT-
HOIIIEHUM y4YeTa M KOHTPOJIA MOTpeOIeHus: o0ecrneyrBaeT BapUaHT LEHTPaIU-
30BaHHOTO TEIJIOCHAOKEHUSI KUJIBIX U OOUIECTBEHHBIX 3/IaHUM C YCTPOHUCTBOM
JUIS. HUX WHAWBUIYaNbHBIX TEIUIOBBIX IMYHKTOB C LIEJBI0 CO3/IaHUS HE3ABUCHU-
MOW CUCTEMBI IOATOTOBKH rOpsiYEr BOJBI M MOJAYM TEILJIA HA OTOILICHUE.

BaxneimM HampaBjIeHUEM COBEPIIICHCTBOBAHMS TEIUIOCHAOXKEHHSI TO-
pPOAOB CUMTAETCAd pa3syMHash CTENEHb €ro JELEHTPAIM3ALUMUH, YTO O3HA4yaeT
CTPOUTETHCTBO HOBBIX TEIJIOUCTOUYHUKOB, MPUOIMKEHHBIX K MOTPEOUTEIIO Te-
wia (Ha rase, )KHJIKOM TOILTUBE, DJIEKTPOIHEPTHH), WIIA MTEPEX0/ Ha aBTOHOM-
HbIC HICTOYHUKH TETIJIOCHAOKEHHUS.

JlenieHTpanu3arus TErIOCHA0KEHMUS TT03BOJISIET:

- yMmeHbluTh notepu Teria Ao 40% 3a cueT MOJHOro OTKa3a OT Ha-
PY>KHBIX TEIUIOBBIX CETEH MJIM COKPALIEHUS UX MPOTSKEHHOCTH;

- cokpatuTh 10 15%morepu Temna 3a cyeT 6oJiee MOTHOTO COOTBETCT-
BUSI PEKUMOB TIPOU3BOICTBA TETIA U €r0 MOTPeOICHUS;

- COKpaTuTh 3aTpaThl HA TEIUIOCHA0KEHUE B CPABHEHUU C 3aTpaTami,
HEOOXOIUMBIMU JJISI CTPOUTENBCTBA, OOCTY>KUBAHUS U PEMOHTA HOBBIX TEIJIO-
CETEH, PEMOHTA JACHUCTBYIOIIUX CETEU U TETJIOTEHEPATOPOB;

- CHM3UTh MOTEPU SHEPTHH W aBAPUMHOCTh B CHCTEMaxX TEIJIOCHaOXe-
HUS (CTATUCTUKA CBHIETENLCTBYET, YT0 99% aBapuii MpOUCXOIAT B TEIIOBBIX
ceTsix, a He Ha TOL] ¥ B KOTEIbHBIX);

- OTKa3aThCs OT CTPOUTEJIBCTBA Y3J0B yU€Ta U PETYJIUPOBAHUS OTILYC-
Ka 1 MOTPeOJICHUS TETIIOBON YHEPTHUM.
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B pecny6nnke nerieHTpanu3aius TeI0CHA0KEeHNs OCYIIECTBIISETCS MMy-
TE€M Iepexoja K aBTOHOMHBIM CHCTEMaM, UCIOJIb30BAHUIO BCTPOCHHBIX U MPHU-
CTPOCHHBIX K 3JaHUI0 KOTEJIbHBIX, aBTOMATHU3UPOBAHHBIX MECTHBIX OJIOUHBIX
WM OJOK-MOJYJIbHBIX KOTEJIbHBIX MOJHOM 3aBOJCKON TOTOBHOCTH, KPBIIITHBIX
KOTEJTbHBIX.

JlenieHTpanu3amnus SHEPrOCHAOKEHHS, B TOM YHCJIE TEIUIOCHAOKEHUS,
crocoOCTBYET POPMUPOBAHUIO PbIHKA SHEPTOHOCHUTENIEH U KOHKYPEHIIUU B 00-
jJacTu sHeproodecneuenus. [loTpeOurens moiayyaeT BO3MOXKHOCTH BbIOOpa
TIPOU3BOAUTEIIS U MTOCTABIITUKA SHEPTHH.

B 3amapmHOEBpONENCKUX CTpaHAaX HAKOIUIEH IOJIOKWUTEIBHBIM OIBIT HC-
II0JIb30BaHUS JIOKATBHBIX OTONMUTENBHBIX cucteM (JIOC) B MHOTOKBAapTHPHBIX
3nanusix. JIOC cmocoOCTBYIOT CHMKEHHIO SHEpProsarpaT B KUJIOM (OHIE.
OOBIYHO OHHM BKJIIOYAIOT B c€0sl YCTPOICTBA Ta30BOr0 OTOIUICHMSI, YCTPOUCTBA
10 CO)KUTAHWIO TBEPAOTO TOILIMBA (Mycopa) M yCTPOWCTBA, aKKyMYJIHPYIOIIUE
COJIHEUHYIO HEPTHI0. DTH KOMIOHEHTHI SKCILTyaTUPYIOTCA HE OJHOBPEMEHHO,
a B CTPOrO OMNpeJejIeHHbIE BPEMEHHbIE OTPE3KU M MO3BOJISIIOT YKOHOMUTH 10
30 — 50%p3HepropecypcoB M0 CpaBHEHHUIO C IEHTPATM30BAaHHBIMU CHUCTEMaMHU
TEIMJI0CHAOKEHHUS.



Tema 8. JHEPI'OCBEPEKEHUE B BbITY
8.1.00mas xapakTepucTuKa OLITOBOI0 HepronoTpedienusi B Pb

KoMMyHanpsHO-0BITOBOM CEKTOP SKOHOMHKH SIBISICTCSI OAHMM U3 KpyI-
HEHIINX MOTpeOuTeNnell TOMINBA, TEMIOBOM U 3JeKTpuueckoil sHeprun. CoBpe-
MEHHBII ObIT HeMbICTMM Oe3 sHepreTuyeckux ycnyr. KomdoprHbie ycioBus
KHU3HU JI0JIell 00eCreunBaloOTCsl OCBEIICHHEM, OTOIUIEHHUEM, BEHTUJIIMEH,
KOHJAMIIMOHUPOBAHUEM, OBITOBBIMU 3JIEKTPUYECKUMHU MpuOopamu. boiTOBBIE
KOMMYHHKAINH, UHPOPMAIIMOHHO-Pa3BIEKATENbHBIN CEPBUC OCYIIECTBISIOTCS
C TIOMOIIIBIO TeNe(OHOB, TENIEBU30POB, KOMITBIOTEPOB U T. [I.

B cuity cBoero reorpaduueckoro pacnonoxeHust berapycb oTHOCUTCS K
CTpaHaM C OTHOCHUTEJIBHO XOJIOJAHBIM KIUMAaTOM. [IpoomKkuTenbHOCTh OTOIH-
TEIBHOTO Tepuoaa coctaBisier okoso 200 mgHEH, 9TO ompenensieT 3HAYNTEIb-
HYIO JIOJII0 3HEprosarpar Ha ororuieHue. Ha ObITOBOM ypoBHE moTpebssercs
noutu 40% 0T cyMMapHOTO KOJMYECTBA TOTUIUBHO-IPHEPTETUUECKUX PECYPCOB,
pacxonyeMbix pecnyOnukoil. [lorpebisiemas KUIUIIHO-KOMMYHAIBHBIM CEK-
TOPOM TEILIOBAs SHEPIHs HCIob3yercs it otommieHus (60 — 70%u ropsiuero
BogocHaOxenus (30 — 40%).

K coxanennto, 3¢(heKTUBHOCTH OBITOBOTO 3HEPTONOTPEOICHHS B HAIICH
pecry0OarKe HaX0IUTCSl Ha BeCbMa HU3KOM ypoBHe. J1Jisi OTOTIEHUS ¥ TOPSTYEro
BOJIOCHA0)KEHUSI KBAPTHPBI CPEIHECTATUCTHUYECKOW OEIOPYyCCKOM CeMbH U3
3 — 4uenosek exeronno Ha TOLl unm B KOTENbHBIX CxkUraercs 6osiee 3 TY.T.
Kpowme Toro, 3a rox takas cembsi notpedisser 1200 — 180(&Bt-u snexTposnep-
I'vH. DTU BEJIMYUHBI B CPETHEM B 2 pa3a BbILIE, YeEM B MHIYCTPUAIBHO PA3BUTHIX
eBpOIEHCKUX CTpaHaX C COMOCTAaBUMBIM KIUMAaToM. [Ipu 3TOM sHepreTudecKkuii
KOM(OPT B HAIIUX JIOMaxX 3HAUYUTEIBHO HUXKE: OTCYTCTBYIOT MHOTHE COBPEMEH-
Hble OBITOBBIE MPUOOPHI, B MOMEUICHUAX 3a4acTyIO MOAEPKUBACTCS HEAOCTa-
TOYHO BBICOKAas TEMIIEpaTypa, OCTAaBIIAET >KeJaTh JYYILIEro KauecTBO BO3IyXa.
A OBITOBOI 3HEpreTHYecKuii KOM(POPT BO MHOTOM OMpEAEsIeT KauyeCTBO KU3HU
HaceJeHUs, COCTOSHUE 3/I0POBBS JIIOAEH, HAIN4YKME CBOOOHOTO BPEMEHH.

ComocTaBneHre OTEUECTBEHHBIX U €BPONEHCKHUX MOKa3aTeael yKa3bIBaeT
Ha HajguM4Me 3HAYMTEIBHOTO MOTEHLHana sHeprocOepekeHuss Ha OBITOBOM
YpOBHE, MPEkK/E BCEro MO TEIJIOBOM 3HEPTUU, U HEOOXOIUMOCTh €r0 aKTUBHOM
peanu3any Kak ¢ 1enblo dKoHOMUM TOP, Tak W A7 MOBBILIEHUS KauecTBa
xu3HU OernopycoB. [l pemieHust 3TUX 3aaay, corjacHo I'ocyaapcTBEHHOI
nporpamme «JHeprocOepexeHrne», MpeayCMOTPEH U MPOBOIAUTCS LBl KOM-
IUIEKC JTOJITOCPOYHBIX M KPATKOCPOUHBIX MEPOTIPUSATHH.
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OO0s3aTenpHBIE YCIOBUS yCIeXa UX PeIIeHUs:

- MICUXOJIOTUYECKass HACTPOCHHOCTh M KEJaHUE HACeJIeHUs] SKOHOMHO
pacxo10BaTh YHEPTOPECYPCHI;

- 3HAHHE CIIOCOOOB PHEProcOEPEIKEHUST U YMEHHE MX HCIIOJIb30BaTh B
MMOBCEIHEBHOM JXKHU3HH,

- padMTeNbHOE OTHOIICHHE JIFOACH K SHEPTOIOJIb30BAHUIO HA TOJCO3-
HATeJILHOM YPOBHE, BHYTPEHHSS JUCITUIIIINHA O€PEKHOTO SHEPronoTpeOIeHuUS.

Ecnau mepBeie ABa ycinoBUsS MOTYT ObITh 00€CT€YeHbl B OTHOCHUTEIIBHO
KOPOTKHE CpOKHM  Ojarojapss HOKOHOMHYECKOMY W  OPTaHHU3aI[MOHHO-
aIMUHUCTPATUBHOMY CTHMYJIHPOBAHHIO, WH(HOPMAIIMOHHO-00pa30BaTeIbHBIM
MepaM, TO OCYIIECTBIICHHE TTOCIICTHETO YCIOBUS TPEOYeT JIIUTEIBHOTO BpeMe-
HU, TaK Kak Ipesamnonaraet GopMUpPOBaHUE y YEIOBEKA C CaMOTO JIETCTBA OIpe-
JIEJICHHBIX KYJIbTYpPbl MTOBEJACHUS U MPUBBIUCK, 00YCIOBIEHHBIX 3a00TON O Oy-
TyIIEM SHEPreTHYEeCKOM M SKOJOTUYECKOM OJIArOTONyYnH HAIIeH TIIaHETHI.
IMeHHO TI03TOMY B pecIyOJIMKE OpraHW30BaHA W COBEPIICHCTBYETCS MHOTO-
CTymneH4aTas cuctemMa oOpa3oBaHUs B 00JIaCTH DHEProcOEpeKeHUs, TOCTOSHHO
MPOBOAMUTCS HH(POPMAITMOHHO-pEKIaMHas padoTa.

B 3HaunTeNnpbHON Mepe CYIIEeCTBYIOIIMHN MOTEHIIMAT YHEPTocOepeKeHUsI B
KUJTUITHO-OBITOBOM CEKTOPE MOXKET OBITh pEaJM30BaH 3a KOPOTKOE BpeMs ca-
MUMH KUATBIIAMHU C TIOMOIIIBIO TTPOCTHIX, HEMOPOTHX U d(PPEKTUBHBIX CITOCOOOB.
[Ipu 3TOM BakHO MOHUMATh YKOHOMHIO SHEPropeCcypcoB HE KaK OTKa3 OT KOM-
dbopTta, a Ha00OPOT, cIocOO obecreueHUs] HEOOXOIUMBIX YCIOBUM KU3HM ISl
KOHKPETHOTO YEeJIOBEKa W OOIIECTBA B IIEJIOM MPU OTPAHMYEHHOM KOJUYECTBE
MEPBUYHBIX YHEPTOPECYPCOB.

8.2.OcHOBHBbIE NPUHIIUNBI PA3PaA0OTKH NPOTPAMMBI 110 COKPAIIEHUIO
IHEPronoTpedieHus B ObITY

C yero cienyer HaYMHATH PAOOTY MO COKPAILEHUIO YHEProNnoTpeOIeHns?
B nepByto ouepenp HEOOXOMMO ONPENEIUTHCS ¢ 00beMaMu MOTPEOICHHS pa3-
JUYHBIX BUJIOB PECYPCOB U CYMMAaMH UX OIUIATHI, TO €CTh IPOBECTU CBOEOOpa3-
HBIA SHeproayauT. B 3ToM momoryT cderumku (ecid OHU €CTh) M cyeTa 3a
HHEPronoTpedieHne, a TakKe HECTIOKHbIE pacueTsl U u3MepeHus. JKenaTenbHo
OTIpEeACNIUTh CPEIHUE WIN yAEIbHbIE BEIMYMHBI OTPEOICHUS pecypea 3a pas-
HbIE TIEpUOBI BpeMeHH (HEeIeNr0, MecsIl, To/I). DTO 00s3aTeIbHOE YCIOBHE T10-
CTOSIHHOW ¥ IJTaHOMEPHOU paloThl 1Mo 3HeprocOepexeHuto. s OneHKu mo-
TEHI[MaJIa SHEProcOepekeHnss HeOOXOIMMO CPABHUTH MOJYYEHHBIE BEJTMUUHBI C
HOpMaMH U €BPONEHCKUMU MOKa3aTEISIMHU.
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OTO MOMOXKET OTBETUTHh Ha MEPBBIN BOMPOC: SKOHOMHUS KaKOTO pecypca
SIBIIIETCS IPUOPUTETHBIM HaIpaBiieHHeM. JIOTHUHBIA OTBET — TOTO, KOTOPBIA
YUUTBHIBACTCSI, BEJIb ATO MPHHECET BaM MPSIMYI0 BBITOLYy. ECTECTBEHHO, MPOBO-
TUTH 3aTPAaTHBIC MEPONPUATHS SHEPTOCOEPEIKEHUS, KOTOPhIE HE MOTYT MPUHEC-
TH OPSIMOM M HEMEJIEHHON SKOHOMMM CPEICTB, HY)KHO I10CIIE TETAILHOTO aHa-
JM3a BCEX BBHITOJl OT UX BHEApPEHUS. BOT TONBKO yYUTHIBAETCS y HAC TOJBKO
DIIEKTpUYECKass DHEPTHs, OIiaTa JAPYTUX SHEPropecypcoB JAETUTCS TOPOBHY
MEXTy OOJBIINM KOJMYECTBOM OBITOBBIX TOTpedbuTesneit. OMHaKo CTOUT 3HATH,
YTO HKOHOMHS JIIOOOTO IHEpropecypca CHIKAET ero odiiee moTpelieHue u
o01ye Ha HeTO pacxXojbl, W Bamlero OrwokeTa B ToM uucie. Kpome Toro, cu-
Tyalus MOCTENEHHO U3MEHSETCSl — PaHO WJIU TI03/IHO BCE IHEPrOpPeCypChl OYAyT
YUUTBHIBATHCS, M TOT KTO PaHbIIE HAYYUTCS WX DIKOHOMHUTH, TOMY OyJIeT HaMHO-
ro jerde. Ecinu yauThIBaIoTCS BCe BUIBI SHEPTOPECYPCOB, TO HEOOXOAMMO CO-
OTHOCHTH 3aTPAThl HAa MMPOBEJCHUE YHEPrOCOSPETAIONINX MEPOIPUATHI 1 BBITO-
Iy OT HUX, 3aT€M PaHKUPOBaTh. V3 BCETO ATOTO BBHITEKAIOT IEJIM U MPOrpaMmma
Balllel NIeATETHHOCTH TI0 SKOHOMHHU SHEPTOPECYpPCOB, a TaK)Ke OMpEAeIsIeTCs
OXKpJaemas oTaaqa.

PaccMoTpyM BO3MOXHBIC HAMpaBICHHS ACSITEILHOCTH TIO 3KOHOMHH
BCEX BHUJIOB OTPEOIISEMBIX B OBITY SHEPTOPECYPCOB.

8.3.9xoHoMMUS TEIJIOBOI IHEPTUHU

B Hacrosmee BpeMs CYETUMKH TEIUIa MajO PACHpPOCTPAHEHBI IO PALY
NPUYUH. BBICOKAs CTOMMOCTb, HEJIOCTAaTOYHAsl MpopaboTKa M TOUYHOCTHh M3MeE-
penus u T. . OQHAKO JaHHBIM BOIPOC MOYXHO PacCMOTPETH B APYTOM paKkypce:
KaK IOJIepKaTh B KBAPTUPE JOCTATOUHO KOM(POPTHYIO TEMIEPATypy HpH ILIO0-
XOM OTOILICHHUH.

B nepByto ouepep HEOOXOAMMO MOATOTOBUTH CUCTEMY OTOTLICHUSI.

KonBekTopbl HEOOXOAMMO NMPOMBIBATh M3HYTPU U MEPHUOJUUYECKH OYH-
11aTh OT NBUIM CHapyXku. 1Ipu 3KkcruTyaTanny BHyTPEHHSS IOBEPXHOCTh MOKPBI-
Ba€TCs P’KaBUMHOM M HAKUIIBIO; NHOTIAa TOJIIIHMHA OTJIOKEHUM TOCTUTraeT TaKON
BEJIMYMHBI, YTO CYIIECTBEHHO NPEISITCTBYET IIPOTOKY BOJABI, HE TOBOPS YK O
nepenoce Teruia. [ obecneueHnss HOpMaJIbHON LUPKYJISALKN BO3/AyXa HE Cie-
JyeT 3arpoMOKJIaTh MEOENIbl0 MPOCTPAHCTBO BO3JIE OTOMUTEIBHBIX MPUOOPOB.
Kareropuuecku 3amnpemaercsi 3aKkpplBaTh UX JEKOPATUBHBIMU IIJIMTAMU, MaHE-
JSIMU M JaXKe IITOPAaMHU, TaK KaK IOMUMO PE3KOT0 CHUIKEHUS TEIUIOOTAAYU 3TO
IPUBOJUT K POCTY TemionoTepb. C Lenblo CHIKEHHS TOTEPh TEIUIA Yepe3 CTe-
HY, HaXOJSIIYIOCSA 32 OTOMMUTEIbHBIM MPUOOPOM, U YIYUIIEHUS YCIOBUN IUP-
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KYJIALMHA BO3yXa PEKOMEHAYETCS YBEIMUMNBATh PACCTOSIHUE MEXKAY MPUOOPOM
u creHol. Takxke peKOMEHJIyeTCsl YCTaHaBJIMBATh 3a KOHBEKTOPAMH TEIJIOOT-
paXxarolui SKpaH U CIOU TeIOU30s UK. /sl orpaHnyYeHus mepeHoca Harpe-
TOTO BO3/yXa K MOBEPXHOCTH BHYTPEHHUX CTEKOJI OKHA HEOOXOJMMa yCTaHOB-
Ka [IMPOKOM MOJOKOHHOU Aocku. OKpacka paguaTOpOB MACISHBIMU KpacKaMu
CHIDKAeT TemnooTaadyy Ha 8 — 13 %,mo3ToMy peKOMEHyeTCs MCIOJb30BaTh
LIMHKOBBIE OeJunIIa.

Hapagne ¢ npo6yiemoii He-
JIOCTaTOYHOTO OTOIUICHHSI CYIIe-
CTBYET ¥ mpobyiema neperona. Ot
neperona  OObIYHO  CTPAJaOT L 2
KUJIBIBI OJIMKAUIIUX K UCTOYHU-
KaM  TEIJIOCHA0XKEHUSI  JIOMOB.
[IprunHa neperona — HEOTpeEry-
JUPOBAaHHBIE CHUCTEMBI TEIIO-
cHaOxeHus. [ToaToMy HampalmmBaeTcsi BBIXOJ — HY>KHO PETYyJIHpPOBATH CAMHUM.
Jl7is 3TOr0 MOCMOTpPHTE, €CTh JIM y Bac Ha TpyOompoBoje otoruieHus 1 (puc.
8.1) Gaitnac 4. Bo3M0KHO, CTPOUTENH MPOCTO <3a0ObLIN» €ro YCTaHOBUTH. T0O-
I71a yCTaHOBKa Oaifrmaca 4 u TepMOpPErynaTopa 2 uin Aaxke MpoCToro MapoBOro
KpaHa MO3BOJIUT PEryJIHPOBaTh 00bEM TEIUIOHOCUTENSA Yepe3 OTOMHUTEIbHBIN
npubdop 3 U peryIupoBaTh TEMIEPATYpPy B MOMEILIECHHUHU.

C npobnemoii xonoa J1es10 00CTOUT ropaszio cioxuee. [lepBonpuunnoit
HU3KOW TeMIepaTypbl B HAIIUX JOMax SBJISETCS HE IJIOXO0€ KAa4eCTBO TEILIO-
cHaOXXeHus, a OTPOMHBIE TEIUIONOTEPH. Y IEIbHBIN PacXo] TEIIOBOM dHEPTrUn
Ha KBIPATHBII METp JKWJIbS B HamIel pecryonuke B 2 — 4paza (B 3aBUCIMOCTH
OT KOHKPETHOTO THIIa 3[]aHMs) BBIIIC, YeM B €BPOICHCKHX CTpaHax C COIOCTa-
BUMBIM KJIMMATOM. DTO CBHUJETEIILCTBYET O TOM, YTO BbIPAOATHIBAETCS U JaXKe
MOJIaeTCsl B IOMa OUY€Hb MHOTO TEIUIa, HO OHO cpasy Tepsiercs. [lotepu teruia B
3maHusIX 1o ganaeiM benTOU B cpemHeM pacnipenessiroTcst CIeay oM 00pa3om:

- okHa — 36%:;

- BeHTWIILUA — 28%;

- creH”bl — 26%;

- mepekpoitus, noasan — 10%.

Tak kKak OCHOBHBIE TEIUIONOTEPH MPUXOIATCS HAa OKHA, TO YTEIIATH
(a mydie MeHsATB) cienyeT B MEPBYIO ouepelr ux. Hambosee neiicTBEeHHBIM
crocoOOM SIBJISIETCS YCTAHOBKA CTekJIonakeToB. Ceifuac mpeajiaraeTcsi MHOXKe-
CTBO KOHCTPYKIIHH, pa3TUYaIOIIKXCs IO CIIOCOOHOCTH YAECPKHUBATH TEILIO, CPO-
Ky CITy>KOBI, 9KOJIOTHYECKUM XapaKTePUCTUKAM U, COOTBETCTBEHHO, IICHE.

: |
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w

Puc. 8.1.0TonutenpHbIN TPUOOP
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OOBbIYHBIE CTEKJIOMAKETHI COAEPKAT MEXYy CTEKJIaMH OCYIICHHBIH BO3-
IyX U OTIUYAIOTCS OT OOBIYHBIX OKOH TOJIBKO IMOBBIIIEHHOW T€pMETUYHOCTHIO,
yI0OCTBOM OYHMCTKU U 00Jie€ 3CTETUYHBIM BUJIOM. BBITyCcKaloTCsI BaKyyMUPO-
BaHHbBIE CTEKJIOMAKEThl M CTEKJIONAKEThl, 3al0JIHEHHbIE WHEPTHBIMHU Ta3amu.
Onu 001a1a10T OOJIBLIINM TEPMUYECKUM CONPOTHBIEHHEM. CTeKlia MOTYT OBITh
ITOKPBITHI HU3KOOMHUCCUOHHOM TEPMOOTPAKAIOIIEH TUIEHKOM, KOTOpas IMPensT-
CTBYET YXOJy TEIUIa B BUJIE U3TYUCHHUS U CHIDKAET MOTEPH TEIJIa YeEpe3 OKHA Ha
30 — 35% .CrekiionakeTsl, M3TOTOBJICHHBIE C IPUMEHEHUEM CaMbIX MEPEIOBBIX
TEXHOJIOTHM, UMEIOT TEPMUYECKOE COMPOTUBICHUE KAK Y OOBIYHBIX HAPY>KHBIX
CTeH. 3a4acTyl0 CTEKJIOMAaKEeThl yCTAHABIUBAIOTCS BMECTO BHYTPEHHEIO OCTEK-
JIeHHs B CTaHAAPTHBIX pamax. [Ipu 3Tom momyyaeTcst TpOHHOE OCTEKIICHHE, YTO
MO3BOJISIET €l11e 0O0JIbIIIE CHUZUTH TEIUIOBbIE MOTEPH.

Ecnu Ha yCTaHOBKY CTEKJIOMAKETOB CPEACTB HET, TO HY>KHO M03a00TUTh-
Csl O CHIDKEHUHM TEIUIOBBIX IMOTEph 4Yepe3 CYUIECTBYIOIIME OKHA. Bo-mepBbIX,
CTeKJIa HEOOXOJUMO TIIATEIbHO BBIMBITH, YTOOBI MIOTOM IKOHOMHUTH Ha OCBE-
nieHuu. Bo-BTOpBIX, HEOOXOUMO YCTPAHUTh BCE IIEIU U HEIJIOTHOCTU. MOXK-
HO 3aKJIeUTh Oymaroi, HO JeiaTh 3TO CleayeT B Oe3BeTpeHHylo noroay. s
yCTpaHEHHUs eI MeXy paMoi U1 OETOHHON KOPOOKOH MOXHO HCITOJIb30BaTh
MOHTaXHYIO neHy. CTekia JOJKHBI ObITh IenbIMH. [lemeBbiM U BechbMma 3¢-
(EKTUBHBIM pEIICHUEM SBIIAECTCA MPOTOYKA Ha BHYTPEHHEW MOBEPXHOCTH Ha-
PYKHOTO MeperieTa AOMOTHUTEIbHON KaHaBKU M YCTaHOBKA JOMOJTHUTEIBHOTO
cTekia (MpU XOPOIIEM COCTOSTHHHM TeperrieTa) JU00 Mpo3pavyHoi MOJTMMEPHOM
wieHkH. [lomyyaeTcss TpoiiHOE OCTEKJIEHUE, U MOTEepH TeIlla Yepe3 OKHA CHHU-
xatorcst Ha 20 — 30%. /1151 mOHMKEHHS BIAXKHOCTH BO3JyXa MEXIY Teperuie-
TaMU PEKOMEHAYETCSl HCIOJIb30BaTh ancopOeHThl. Cyxoil BO3Ayx oOiagaer
MEHbIIIEH TEIJIONPOBOIHOCTHIO, U JIOMOJHUTEILHO CHUXAETCSI MHTEHCUBHOCTh
3aM0TEeBaHUS U 3aMEP3aHuUs CTEKOJ. 3UMOM JKeJlaTeIbHO BellaTh IJIOTHBIE IITO-
pBl, He 3aKpbiBaomue Oatapen otorieHus. OcTekneHne 0aaKOHOB M JIOMKUN
MO3BOJIAET CHU3UTH 00mmue Temtonorepu Ha 10 — 13% JIns cHmkeHus Tero-
BBbIX TIOTEPh Upe3 JBEPHBIE MPOEMbl HEOOXOIUMO YCTaHABIUBAThH JIBOMHBIE JBE-
PH, IBEpU C MHOTOKOHTYPHBIM YIUIOTHEHHUEM, YCTPauBaTh TAMOYPHI.

3atreM HE0OXOAMMO MO03a00TUTHCA O BEHTWIISILIMM, KOTOpas 3a4acTylo
co3MaeT 3UMOM M30bITOYHYIO TATY. Ha KyxXHE BEHTWISAIIMOHHOE OTBEPCTHE
MO’KHO MPHUKPBITH YACTHYHO, @ B BAHHOM BOOOIIIE 3aKPBITh, TAK KaK 3TO MO3BO-
JIMT YBJIQXKHHUTH M3JUIIHE CYXOW BO3AyX (3MMOM BO3IyX B OTalUIMBAEMBIX IIO-
MEUIECHUSAX UMEET MOHWKEHHYIO BJIaXKHOCTb, YTO HEraTMBHO CKa3bIBaeTCs Ha
3JI0POBbE) M CO3[aTh OIIyIIeHHE Terua. Jlajgee peKoMeHIyeTcs YTEeIUIsTh Ha-
PYXXHBIE€ CTEHBI, €CJIM KOMHATa YIJ0Basi, U CTEHbI HA JICCTHUYHBIE KIETKH.
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8.4.xoHOMUS IJIEKTPOIHEPTUH

JKOHOMHS 3JIeKTPOIHEPIrUH NPH UCIOJIb30BAHUH JJIEKTPOILIMT

Bo-nepBbIX, HEOOXOAUMO MUMETh AJIbTEPHATUBBI IEKTPOILIUTE — DJIEK-
TpoYailHkH, 35eKkTpokodeBapku, neun CBY, koTopsle 0071a1aI0T 3HAUUTEIBHO
OOJIBIIINM KIIJI.

Bo-BTOpBIX, MIKTa 10KHA ObITh HcnpaBHa. [lononasimecs, co ckoma-
MU U B3IYyTHUSIMH, IPA3HBIC HATPEBATENIbHBIE AIEMEHThl 3HAUYUTEIIBHO XYK€ BbI-
HOJIHAOT CBOIO (DYHKIUIO, €CJIN, KOHEUHO, BBIIOJIHSIOT.

B-TpeTbuX, HY)KHO MMETh COOTBETCTBYIOIYI mnocyay. Kaxnaeli pa3s
CleyeT BBIOMpATh pa3Mep MOCybl, COOTBETCTBYIOIIUI cuTyaruu. Bes mocyna
JOJKHA OBITH C KpbIKamu. Jleno B TOM, 4TO 6€3 KPBIIIKA HEOOXOAUMO B JIBa
pa3a Oouiblie SHEPTUU U aOCOTIOTHO BCE PaBHO, HET KPBILIKKA BOOOIE MIJIM OHA
HE COBCEM IUIOTHO Hpujeraer. JJHo mocyasl A 3JIEKTPOILIUT JOJIKHO OBITh
POBHBIM U IUIOTHO JIOXKUTHCSI HA HATPEBATEIIbHBIN 3JIEMEHT.

ITpy mpUrOTOBIEHUU MMILM WIM KUISYEHUH BOJBI L1€1€CO00pa3HO BbI-
KITI0YaTh KOH(GOPKHU HECKOJIBKO PAaHbIIE OKOHYATEIHHON TOTOBHOCTHU WJIM 3aKH-
MAHUS BOJIBI, 3TO MO3BOJISIET COKOHOMUTH 710 20%037€KTpOIHEPTUH 32 CUET Tell-
JIOBOM HMHEpUUHU packaleHHoW KoH(popku. [Ipm mpuUroToBIeHMH HECKOJIBKHX
oo MoxHO coepedb oT 10 10 30%31eKTposHEepruu, €l UCTI0JIb30BaTh CIIIe
HE OCTBIBIINE KOH(OPKH AJIs IIPEIBAPUTEIILHOTO HArpeBa BO/IbI, UCIOIb3yEMON
B IIPUTOTOBJSIEMBIX OJIFOJ1aX, €CIM MOJIb30BaThCS NPEIBAPUTEIBLHO OTCTOSB-
HIENCs BOJIOM KOMHATHOM TEMIIEPATYPBI, a HE XOJIOIHOM MPSMO MU3-II0J KpaHa.

JKOHOMMUS HEPTUH NPH MCHOJIb30BAHUHM IUIUT BeeX THNOB. [Ipoayk-
ThI, JUISI TETJIOBOKH 00pabOTKM KOTOPBIX TpeOyeTcs NIUTENbHOE BpeMs, JTydlle
rOTOBUTH B CKOpOBapkax. B Hauane roroBkn HEOOXOAMMO YCTaHABIMUBATH I10J1-
HYIO MOIIIHOCTh KOH(OPOK, a MOCJIe 3aKUIIaHusl BOJIbl CHUXKATh €€ 10 MUHUMY-
Ma, TaK KaK TemIiepaTypa KUIIEHUsSI BOJAbl HE 3aBUCUT OT MOIIHOCTH IOJBOJAU-
Moro TertoBoro motoka u coctapisieT 100 T. CxopocTs mpUroTOBIECHUS TIPO-
JYKTa 3aBUCUT TOJIBKO OT TemmepaTyphl. Takum oOpa3oM, U30BITOYHOE TEILIO
TPATUTCS TOJILKO Ha MCMApeHUe BOJIBI B OMENIeHHE (CBIPOCTh) M MPUBOJIUT K
niepepacxoy SHepruu (AJIIEKTPOIHEPTHU I Ta3a), HE BIUsS HA BPEMsl IIPUTO-
TOBJICHUS.

IKOHOMMS IJTeKTPOIHEPTUM NPH UCIOJIb30BAHUY X0JIOAHIbHOIO
00opyI0BaHMSI

Xonogunsauk motpediser 30 — 40%o0T1 obmiero pacxoaa 3IEeKTPOIHEP-
rud. [ToCKOJIbKY OH BKJIFOYEH B 3JIEKTPOCETh KPYIVIOCYTOYHO, TO, HECMOTPS Ha
HEOOJIBIIIYI0 MOITHOCTh, OH IOTPEOJISICT 3JIEKTPOSHEPTUH HE MEHBIIE, YeM
JIEKTPOILIHTA.
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MecTo ycTaHOBKH XOJIOAMJIBHHKA W TeMIIepaTypa OKPYKarolmeh cpebl
UMEIOT OOJIBIIIOE 3HAYSHUE JIJIT HOPMAJIBLHOTO PeXUMa ero paboThl U SKOHOMHUU
AJIEKTPOIHEPTUU. XOJOIUIBHUK HEJb3s YCTAaHABIMBATh BOJIM3M TUIUTHI U OaTa-
peil OTOIUICHUS], HA COJIHEYHOM CTOPOHE KyXHH. BOKpyr pajuaropa XoJoIuib-
HUKA JIOJDKHO OBITH JIOCTATOYHO MECTa JJIsl [MPKYJISAIUU BO3/IyXa, HHAYE pac-
XOJI dHEepruu pe3ko Bo3pacraeT (Ha 20%). X0I0UIbHHAK JOJKEH OBITH B MEPY
3aITOJTHeH. BBICOKAs TETUIOEMKOCTh XPAHSIIUXCS MTPOYKTOB OYIET IMOICPIKH-
BaTh B HEM POBHYIO TeMIiepaTypy (0COOEHHO €CJIi BbI YaCTO OTKPBIBACTE XOJIO-
IITGHUK). Hamuune mpoayKToB CHIDKaeT 00beM BO3/1yXa B XOJIOJMJIBHOHN Ka-
MEpBI M CO3/IaCT ONMPEACICHHOE a3POJUHAMUYCCKOE CONTPOTURIICHUE, TIPEISATCT-
BYIOIIIEE €r0 3aMeHE MPH OTKPHIBAHUU. [IpH OTKITIOYCHHUH SJICKTPOIHEPTHH ITO
MOJKET cOepedb MPOIYKTHI OT OTTaWBaHM. TepMOpEryIsaTop HYKHO yCTaHaB-
JMBaTh C TAKUM pPacyeToM, YTOOBI B Kamepe IOJIep)KUBajIach TeMIiepaTypa,
HeoOXoauMast JIUIsl COXpaHEHUs MPOYKTOB, U HE CIMIIKOM Hu3kas. [Ipu oOpa-
30BaHMUHM JIbJIa HA CTEHKAX XOJIOJIWJIBHOM Kamepsl TojmuHol 5 — 10Mm xoJ0-
JTWIIBHUK HEOOXOJMMO pa3MOpakWBaTh. PeryispHoe pa3MOpaKMBaHHUE JAeT
3 — 5%nKoHOMHH.

IKOHOMMS IJTeKTPOIHEPTUHM 32 CHET MCNOJIb30BAHUS PANIMOHAJILHOI
CHCTeMBbI OCBeleHHus

JloOuThCS 3HAYUTENHHOM SKOHOMHH 3JEKTPOIHEPTHH MOXKHO IPH pa-
3yMHOM COYETaHHH OOIIETO M JOKAIHHOTO (MECTHOTO) OCBEIICHHS Ha pabodeM
CTOJIe, B TOCTHHOM JISI TIPOCMOTpPA TEJICBU3MOHHBIX MPOTPaMM, y 3epKaia B
NpUX0XKer U T. 1. HacToNbHBIN CBETHJIBHUK C JaMIOYkoi moimHocThio 30 BT
MO3BOJISIET JOCTUYD JIYUIIEH OCBEIICHHOCTH Ha CTOJIe, YeM IOTOJIOYHBIN CBe-
TUJILHUK ¢ 3 — Snamnoukamu o6mieit MmomHocThio 180 — 300BT. C Touku 3pe-
HUS HEProcOepeKeHns XOpOIIH IpUOOpkl IIaBHOTO Habopa MolHOCTU. Bax-
HO TIPETYCMOTPETh BO3MOKHOCTh BKJIFOUCHHUSI YaCTH JIAMIT B CBETHIJIBHUKAX, aB-
TOMATUYECKOTO OTKJIFOUCHHS OCBEIICHUS MPH BBIXOJAE M3 KOMHaThl. HeoOxo-
JMMasi CBETOBask MOIIHOCTH JIaMIl OMNpEAeseTcs IUIONIaJAbI0 MOMEIIEHUS U
IBETOM IMOBEPXHOCTHU CTEH, 04, MOTOJKA U T. . CBETJIbIe CTEHBI OYAYT MHO-
TOKPATHO OTPakaTh CBET M yCWJIMBATHh OCBEIIEHHOCTh. TeMHBIE MOBEPXHOCTH,
HaoOopoT, norynomatoT cBeT. Koaddunuent orpaxkenus: cocrapiser ais Oe-
noi kpacku 0,70 — 0,80xpemosoii — 0,70 — 0,74¢Berno-cepoit — 0,40 — 0,50,
cBetio-3enenon — 0,42 — 0,4 /temMHo-3eneHoi u kopuuneoit — 0,12.Coespe-
MEHHasl M1 CUCTEMaTH4YecKasi OUUCTKA CBETWJIBHUKOB, JJaMII U JIFOCTP MO3BOJISET
COKOHOMHUTH 10 30%031eKTpOIHEPTHH, UAYIIEH HAa OCBEIIICHUE.
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Haubonee pacnpocTpaHeHHBIMA MCTOYHUKAMU SHEPTHHU B HAITUX KBap-
TUpaxX MPOJOJKAIOT OCTaBaThCS JIaMIlbl HakajduBaHud. [IpuunHON 3TOMY Ciy-
KUT MPOCTOTAa KOHCTPYKIIMH, KOMIAKTHOCTbh, YIOOCTBO B IKCIUTyaTalllH, Jie-
HIeBM3HA, 00JIBbIION BRIOOP MX MOIIHOCTU. BMecTe ¢ TeM JaMmimbl HaKaJIUuBaHUs
UMEIOT psifl HepocTaTkoB. Y Hux Hu3kuid knp (1,8 — 2,2%);npu moBbIIeHuN
HanpspKeHus B ceTu Ha 2% cpok ux ciyk0bl cokpaiaercs Ha 15%. BooOmie nx
cpok ciyx0b1 coctapisieT He 6osee 1000uacoB. BMecTo OOBIYHBIX JIaMIT HaKa-
JIMBaHUS BBITOJHO MCIOJIB30BATh TaJOT€HHBIE JaMIlbl, KOTOpPbIE MPU TOM Ke
CpOKe CIIy’KObI MOTPeOISIIOT B 2 — 2,5pa3a MeHbIIe 3JIeKTpodHepruu. bonee
YKOHOMUYHBIMUA UCTOYHUKAMHU CBETA SBJISIOTCS JIIOMUHECIIEHTHBIC JIaMITbl. OHU
o0yagaroT OJIarompusTHBIM CHEKTPOM H3Iy4YeHHUs, YTO co3daeTr Oojee KOoM-
(dbopTHBIE YCIOBHS ISl OT/IbIXA, CHIXKAET YTOMJISIEMOCTh, CITIOCOOCTBYET YBEJH-
YEHUIO TPOU3BOAUTENbHOCTH TpyAa. [lo uBeTHocTH uznyuenus JIJI nensres:

- Ha JlamIiel 6enoro ceeta (JIB);

- Ha JlaMIiel JHeBHOTO cBeta (JI/I);

- HAa JIaMIIbl JTHEBHOT'O CBETAa C UCMpaBicHHON 1[BeTHOCTHIO (JIJILY);

- Ha JIaMIIbl XoJ101HO-0esoro ceera (JIXB);

- Ha Jamisl Termio-oenoro ceera (JITB) —po30BbIii OTTEHOK.

Hawnbonee ynuBepcaabHBIMU U SKOHOMUYHBIMU SIBJISIFOTCS JIAMITBI O€II0TO
ceera JIb. OHM oOecneuMBaIOT 3HAYUTEIHLHO JIYUIIYIO IIBETONEpenaady, 4em
JamIbl HaKaJIMBaHUS, U MO LIBETHOCTH BOCIPOU3BOAAT MPUOIU3UTEIBHO COJI-
HEYHBIN CBET, OTpakeHHbIN obOnakamu. [Ipumenenue namn JIb nenecoobpasHo
B JIETCKUX KOMHATaXx, JIJIsl TTOATOTOBKHU IIKOJBHBIX 33JaHUN W TIPH YEPTEKHBIX
paborax.

K BakHEWIUM XapaKTepUCTUKAM JIFOMHUHECIIEHTHBIX JIAMIT CJIEIyeT OT-
HECTH TO, YTO UX CBETOBOM MOTOK B 3 — 4pa3a OOJblIe, YEM Yy JIaMIl HaKaJuBa-
HUS Npu paBHOM 3Hepronorpediienun. Cpok ciyx0b1 JUJI cocTaBisieT okoso
5000uacos.

Emie mydiie mcnosb30BaTh COBPEMEHHBIE SHEProcOEpEraroue JIaMIibl.
K HuM oTHOCATCS, Hampumep, KOMMAaKTHbIE JOMUHECHeHTHbIe Jamiibl KJIJI,
KOTOpbIE MOTPEOISIOT B 6 — 7pa3 MEHbLIE AIEKTPUUECKON IHEPTUu M0 CpaBHe-
HUIO C JJaMIIaMU HaKaJIMBaHUA MPHU OJIMHAKOBOM YpOBHE ocBelleHHOCTH. [Ipu
3ToM cpok ciyx0b1 KJIJI coctaBnsier okono 80004acos, mwiu B 8 pa3 Gombliie,
4YeM JUIsl JTaMI HakamuBaHUs. KOHEYHO, CTOSIT 9TH JIaMIIbl 3HAYUTEIIHHO JOPOXKE,
YyeM JIaMITbl HaKaJIUBaHUs, XOTs TOCYAAPCTBY U BBITOJHO CHUXKATh LIEHbI HA I10-
noOHoe obopynoBanue. Tem He MeHee, Bbiroja ot ucnoiab3oBanus KIJI naxe
IIPY HAIIeH HETIOJTHOW OTUIATEe 32 SHEPTOPECYPCHI TOCTATOYHO BEJIHKA.
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Jlnst TF0OBIX THIOB JIAaMIT CBETOOTJA4a YBEIMYUBACTCS C YBEIUYCHUEM
MOIITHOCTH. Vcmoab30BaHue HECKOJBKHUX JIaMI Majol MOIIHOCTH BMECTO OJ-
HOM MOIITHOM JIaMITbI B OCBETUTEIBHBIX YCTPOUCTBAX TpeOyeT OOJIbIIE YHEPTUH.
Tak, 4 momuHecteHTHBIX Jamibl 0 20 Bt gatot 2/3 cBera, KOTOPBIH MOKHO
noiay4yuth ot AByX Jamm 1o 40 Br, unu 4/7 cBeTta, KOTOPBIN JaeT o1HA Jiamma
7/5BrT.

8.5.9kxoHOMUS TOpsivYeil M X0JI0IHOI BOABI

[Ipexxne uem mpOBOAUTE MEPOTIPUSITHS 110 SKOHOMHUH BOJIbI, TIOJIE3HO OII-
pEeNeNnTh €€ pacxojl. AHAIN3 CYIIECTBYIOIIETO 00beMa BOIOTOTPEOICHHSI TI0-
Ka)XeT, KaKhUe MEPOIPUATHS HEOOXOIUMO MTPOBOJIUTH B IEPBYIO OYepeb, U I0-
MOKET OIIEHNBATh UX 3P(DEKT BIIOCIICICTBHUH.

B nepByro odepens HEOOXOIUMO TIPUBECTH B TIOPSIOK CAHTEXHUKY U BCE
o0opynoBanue BogocHaOxeHus. [lone3Ho 3amMeHHTH cTapoe 000pyIOBaHHUE.
CoBpeMeHHbIE KPaH-OYKChl ¢ METaUNIOKEPaMHUYECKHUMH DJIEMEHTAMH BMECTO
KYTPYTUX» MPOKJIAJA0K TO3BOJISIIOT 3a0BITh IIPO M3BEYHOE KallaHWE M3 KPaHOB.
[Tpu BBICOKOM HAJIEKHOCTH IOJIH30BATHCS MU ITPOCTO U JIETKO.

[IpumeHeHre Ka4eCTBEHHBIX PACTIBLIUTEICH HA CMECUTENSIX U JTYIIEBBIX
YCTaHOBKAX MO3BOJISIET KOM(MOPTHO MOJIH30BATHCS BOJOW MPHU BIBOE MEHBIIIEM
pacxojie. PykosiTka mymia ¢ mpepbIBaTelIeM IMOTOKA BOJBI CHHIKAET €€ Pacxo/l
eIlle Ha YEeTBEPTh, €CIIM, KOHEYHO, UM TOJIb30BaThcs. [IpuHUMAaTh Ay BoOOIIE
ropas/io ’JKOHOMHEE, YeM T0JIb30BATHCS BAHHOM.

W Bce-Taku TIaBHBIM MEPOIMPHUATHEM MO SKOHOMUH BOJBI CIEAYyET CUH-
TaTh U3MEHEHHUE MPUBBIYEK — MBITh TOCYY IO MPOTOYHOM BOJON pacTOYH-
TEJIBHO JIBAXK/IBI. KPOME BOJIBI YBEIIMYMBACTCS PACXOJl MOIOIIUX CPEICTB. DKO-
HOMHEE U yJI00HEE T0JIb30BaThCs ABYMS HAITOJTHCHHBIMA PAaKOBHHAMH, B OJTHOM
pPacTBOPSIETCS MOIOIIIEE CPEICTBO, & B IPYTOM MOCy/ia oroiackuBaercs. Pacxon
BOJIbI CHMIKAETCS B JCCSATKH pa3, YIKOHOMSTCS MOIOIIME cpeacTBa. Ha 3amane
IPUHATO YMBIBAThCS, HAOpaB BOJIBI B PaKOBUHY, TOOABUB B BOJY CPEJICTBA I1O
yXo1y 3a koxkeil. U yx Tem OoJiee HE ClielyeT YUCTUTh 3yObl MU OPUTHCS IO
MIPOTOYHOMN BOJIOM.

JIeiCTBEHHBIM HMHCTPYMEHTOM CTHMYJIUPOBAHUS 3KOHOMHUH JIHEPTope-
CypCcOB B XujioM cektope mociyxuio [loctanosnernne CoBeta MUHUCTPOB OT
7 wrona 1994rona «O BBeaeHUM TPUOOPHOTO yueTa pacxoja ra3a, BOJbI U TeM-
JIOBOM DHEPTUU B JIOMaxX KWJIMIIHOTO (OHAA PECHYOIMKH», KOTOPOe 00s3a5I0
OCHAINAaTh BHOBh BBOJIMMOE U KalUTAJIHLHO PEMOHTHPYEMOE JKHUIIbe TTprudbopamMu
TPYIIIOBOTO U WHANBUYATBHOTO yueTa. CHeTUHNK OKa3bIBAET IICUXOJIOTUUECKOE
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JeiCTBHE. KOTJa MJIATHILb 32 PEAIbHO MOTPEOICHHOE KOJIUYECTBO BOABI, Ta3a,
TEIUTa, 0CO3HAEIIb, YTO OHO MOTJIO ObI OBITh MEHBIIIUM, U JYMACIIb O BO3MOX-
HOCTAX SKOHOMHHU. CTaTUCTUKA MOKA3bIBAET, YTO YCTAHOBKA CYETUYUKOB ITPUBO-
JUT K SKOHOMHUH U CHHKCHHIO PacxoloB Teria — B 1,5 pa3a, X0Ja01HO BOIBI —
B 2 pa3a, ropsueil Boabl —B 2,5pa3a. B macmitabe rocygapcrsa, KOTOpoe Oria-
yuBaeT 60 — 65%pacxon0B Ha IHEProodecCeYeHNEe HACEIEHNUs, 3TO OTPOMHBIE
cpenctBa. CeromHs CUETYHKH OKYMAIOTCS B CpETHEM 3a 3 TOAa, CKOpO OyIayT
okymatbcs 3a 1,5roza.

K MOmHbIM OpraHu3aiiiOHHO-3KOHOMHUYECKHUM HHCTPYMEHTaM MOBBIIIE-
HUSL SHEProd3(PPeKTUBHOCTH OBITOBBIX MPUOOPOB U YCTPOMCTB OTHOCHUTCS HX
MapKupoBKa (JIEHOMMpOBaHKWE) MO YPOBHIO YJEIBLHOTO AHEPrOMOTPEOSICHHUS.
B Hacrosimee Bpemst moutu Besi EBporneiickasi ObITOBasi TEXHUKA UMEET CIIEIH-
aNbHYIO €BPOHAKJIEHKY ¢ 0003HaUeHneM Kiacca s3Heprocoepexenus ot A fo G.
K kmaccy A oTHOcsaTcs Hambonee, a K kinaccy G — HauMeHee IKOHOMUYHbBIE
npubopbl. TaM ke yKa3bIBaeTCsl TOJOBOE IMOTPEOJICHHE HIIEKTPOIHEPTUU B
kBT-uacax. Kaxxmomy kiaccy 3HeprocOepexeHHs COOTBETCTBYET OIpPEIEIICH-
HBII YpOBEHB dHEpromnoTpednenus. [{eHa Ha ToBapbl Ha3HAYAETCS B 3aBUCUMO-
CTH OT MapKUPOBKH U PETYIHUPYET MOBEACHHUE MPOU3BOIUTENS U MOTPEOUTENS
Ha PBIHKE. CTUMYJIHPYET MPOU3BOJUTENS HA BBITYCK 00Jiee SHEPrO3IKOHOMUY-
HOro o0OopyaoBaHuA, a moTpedbutenss — Ha ero mpuodbperenue. Kpome Toro,
MapKUpPOBKa SHEProd(pPEeKTUBHOCTH MO3BOJISICT HACEICHUIO OPUEHTHUPOBATHCS
B IIIMPOKO HOMEHKJIATYpe OBITOBOM TEXHHUKH.

8.6.OnbIT 3apy0e:KHBIX CTPAH B OBITOBOM JHeprocoepe:keHuu

[TokazaTenbHBIM SIBISIETCSI OTBIT PsAfa 3apYyOCKHBIX CTPAH B TMOJHTHKE
DHEProcOepeKEHUsT W CaMOOOECIeYeHUsT YHEPropecypcaMu, KOTopas IPOBO-
mutcst ¢ 1973 — 1974 0m08B, TO ecTh mocie nepBoro HeQTIHOTO Kpusuca. Ha-
npuMep, B Takux crpaHax, kak [lanms, Kanana, CIIIA, I'epmanusa. B [lanuu
yxke 26 et (¢ 1974m0 2000rox) mpoBoauTcst sHEprocOeperaromias MmoJuTuKa,
pa3zpaboTaHHas ISl pa3HbIX cep KU3HU OOIIECTBA, B TOM YHCIIE U MOJHUTHKA
OBITOBOTO PHEProcOepekeHus. 3a 3TOT NEPHUO]] YPOBEHb CaMO00ECIIEueHHOCTH
sHepropecypcamu B Jlanuu Boipoc ¢ O % no 57,3 %.KonudecTtBo sHepruu,
pacxoayeMoi Ha OTOIUICHHE, 3a ATOT IMepuoj Obuio cokpalieHo Ha 24%, npu
ATOM CTPOUTENIbHBIN CceKTOp BhIpoc Ha 20%, yTo O3HayaeT oOIIee CHIKEHUE
pacxojia SHEPTUHM Ha KBAJpPAaTHBIA MeTp mouTH BaBoe. OMHAKO 3TO, HECMOTPS
Ha POCT TOTPEOJICHUS SJICKTPOSHEPTHH U YBEIHMYCHHE SHEPTONOTPEOICHUS
TPaHCIIOPTOM, MO3BOJUIIO JlaHWU cerofHs He MPEBBICUTH YPOBEHb MOTpeOIie-
Husa TOP nBanmatuieTHeil JaBHOCTH.
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Hampuwmep, yxe 6onee 204 et B JlaHnu mporuCcXOaUT OCTOSSHHOE CHHU-
KEHHE DHEPronoTpedieHus] Ha OTOIJICHHUE, KOTOPOE CBSA3AHO C GbINOIHEHUEM
CeOYIOUUX MEPONPUAMUIL

1) moBbIlICHHE TETJIOU30JIALUY 3/IaHUH, KaK HOBBIX, TAK U PEKOHCTPYH-
PYEMBIX;

2) BHenpeHne >(PPEKTHBHBIX CHCTEM TEIUIOCHAOXKEHHS M OTOIUICHUS C
aBTOMATUYECKUM PETYJTUPOBAHUEM,;

3) xecTkue TpeboBaHMs K dHEProdHHeKTUBHOCTH 000PYAOBaHUS B HO-
BOM CTPOMTENHCTBE COMVIACHO U3MEHEHHSIM B 3aKOHOJATEIbCTRE.

OmnbIT 3amagHbIX CTPaH OJHO3HAYHO CBUJIETENBCTBYET B IMOJIB3Y DHEPIo-
cOeperaromux MeponpusTU B )KHIIOM CEKTOPE.

8.7.Ten10Boii 0a1aHC MHANBHIYAJIBLHOI0 JKIAJIOTO oM (3TaHHA)

UtoOBI 3HATH, T/I€ HEOOXOIUMO SKOHOMHUTDH TETUIOBYIO U JIEKTPUIECKYIO
SHEPruto (TO €CTh PHEPIHI0, KOTOPYI HY)XHO YYHUTHIBAThH), HEOOXOJUMO pac-
CMOTPETH U 3HATh, KaK MPOUCXOIUT MOTEPsl SHEPTUU B 3MaHUH. [IpommocTpu-
pyeM 3TOT MPOoIecC MOTEPH U MOCTYIUICHHS YHEPTUH B TIOMEIIEHUE WHANBUIY-
anpHOTO JlIoMa (KBapTUPHI, 3IaHKsI) Ha IpUMepe puc. 8.2.

IMocTymiieHue TEMJIOTHI B IIOMEIICHUE OCYIIECTBIISICTCS: 1) OT CHCTEMBI
OTOIUICHHUS; 2) OT 4YeJIoBeKa; 3) OT padOTarOIIMX IIEKTPUUICCKUX MPUOOPOB (X0-
JIOIUTBHUK/MOPO3UIIBHUK, TEJIEBU30D, KOMIIBIOTED | T. 1.); 4) oT T (BO Bpe-
Msl TPUTOTOBJICHUS IHIIH); 5) OT OCBETHTEIBHBIX MPUOOPOB (OCBEIICHHS);
6) ot conmHewHOH paguaryu. B cymme termonoctyrieHus coctaBisiroT 100 %.

[Torepu TemynoTHl B XONOAHBIA U MEPEXOAHBIN MEPHUO Tofa B OoJbIeit
CTETICHH KOMITEHCUPYIOTCSI CUCTEMON OTOTUICHUSI.

[Torepu TemnoTel (menaonomepu) 6 30anuu 8 NPOYESHMHOM OMHOUEHUU
8bI2JIAL0AM NPUMEPHO MAK.

1. Jlo 39 — 45 % -3a cyer Bo3myxooOMeHa (depe3 BEHTHUIISIIIMOHHBIC OT-
BEPCTHS, IBIMOXO/T) M YUUTHIBAsE HHPHIBTPAIUIO.

2. Jlo 26 — 27 % -uepe3 HapyKHbIE CTCHBI (HAPYKHBIC OIPaX<IaroIIne
KOHCTPYKITUH).

3. o 22 — 24 % —uepe3 He yTeIIEHHbIE TBEPH U OKHA.

4. B urnuBuayaibHoM aome: 10 4 % —depe3 KphIry U MepeKPhITHS; 0
2 % —uepe3 noJ, noasai. B MHOTOATaXXKHOM MHOTOKBapTUpHOM Jome: 10 11 % —
yepes MOBaJl, IEPEKPBITHS, JICCTHUYHBIC KJIeTKH (CM. puc. 8.2).

Kak BuaHO, HanOOMBIIME TEMJIOMOTEPH B JKWJIOM 3JaHUU MPOUCXOISIT
4epe3 HapycHvle 02patcoeHus 1 eHmuIAYuUIo.
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Kpome npenorBpamienns TemionoTePs pe3epB SIKOHOMUU IEKTPUIECKOU
Y TEIUIOBOW PHEPTUM 3aKIH0YACTCS B PALMOHAIBHOM Pa3MEIIEHUU U JKCILTya-
TalMy OBITOBBIX MPUOOPOB B kuioM mnomeniennu. Ha 6aze YBUL| npu VYII
«bemHeprocoepexxenne» ObUIM pa3zpaboTaHbl MIakaThl MO Teme «bbITOBOE
IHEProcOepekeHne», KOTOPhIE PEKOMEHIyeTCsI BRIBEIIMBATH JJIsI OOyUCHHsI Ha-
CEJIEHUS BO BCEX MOJIbE3/1aX KUIbIX IOMOB. OHM MPOCTO M HATJISIAHO MOKa3bl-
BalOT OCHOBHBIE CIIOCOOBI 5KOHOMHUH TEIJIOBOW M JIEKTPUUYECKON IHEPTUH, CO-
XpaHeHHUs Tervia B KBapTupax. Jlanee OyAayT MpuBeeHbI 3TU IJIaKaTHI.

Puc. 8.2.I1pumepHas CTpyKTypa TEIIOBOro OaimaHca KUJI0ro IoMa B XOJIOAHBIN MEPUOJT TO/1a:
Teronorepu 3a cueT Bo31yXx000MeHa, BKIItoYasi HHQUIBTPALUIO U BEHTUISIIHIO.
Ternonorepu Yepe3 HapyKHbIE OTPAKICHHS.

Ternnonorepu yepe3 HEMIIOTHOCTH CBETOBBIX IPOEMOB.

Temnonorepu Yepe3 KphIliry, IEPEKPBITHE.

Tennonorepu yepes Mo WK NOBaJL.

. Temonorepu yepe3 TaMOyp WM JIECTHUYHYIO KIIETKY.

100 % —10CTYyIIIEHUE TEIUIOTHI B TIOMEIICHHUE.

ouhwnE

Takke B pecniyonnke Ha ypoBHe CoBeTa MUHHUCTPOB NPUHATHI «OCHO6-
Hble IHepzochepezarouiue Meponpuamus 0aa 30aHUIL U COOPYHCEHUI», KOTO-
pbI€ BKIIIOYAIOT:

1) cHmKeHue MOTeph TEIUIOTHI Yepe3 Hapy)KHbIE OTPaKIAIONINe KOHCT-
PYKIIMH 3JaHWH ¥ COOPYKCHHH (U1 PEKOHCTPYHUPYEMBIX U BHOBB IPOCKTH-
PYEMBIX 3[IaHMIi), KOTOPOE MOXET ObITh O0OECIIEYCHO C MOMOINBI0 TEIJIOBOM
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W30JISIIIAH, KOTOpasi BBITIOJNHSASTCS 10 CJIACAYIONIMM YKa3aHUSM: a) HCIIOJb3YsI

pexomennanuu [ocodus [11-99 x CHull 3.03.01-87 HpoekrupoBanue u yct-

POICTBO TEIJIOBOM M30JIALIMHM HAPYKHBIX CTEH 34aHU MeTo1oM «Tepmomnyda»

(nasBanre Cuull 3.03.01-87 Hecymue u orpaxaamiye KOHCTPYKIMH») U

0) HEOOXOAMMO MPUHUMATH TPU MPOCKTHPOBAHUW 3HAYCHHUS CONPOTUBIICHUS

Terionepeaadyn  corjacHo Oenopycckum TpeboBanusm CHB 2.04.01-97
«CTtpoutenbHas TEIJIOTEXHUKAY,

2) CHWKCHHE KOJIMYECTBA TOCTYIAMOIICT0 B IOMEIICHUE HAPYKHOTO
BO31yxa (Yepe3 HEIJIOTHOCTH IMPUTBOPOB B 3aIIOJHEHUSIX CBETOBBIX IMPOESMOB)
10 TpeOyeMol BEIWYWHBI, IOATOMY HEOOXOAMMO 3aMEHUTh B OKOHHBIX IPO-
eMax OCTeKJIeHHe Ha mpounoe ocmekienue (pexkomenmanuu CHB 2.04.01-97
«CTpouTeNbHAs TCIUIOTEXHUKA») UM BBHIIIOJHCHHUE KaXIbIM JKUTEIEM B KBap-
TUPE OKJIEHKH CTEKOJ B OKOHHBIX MPOEMax JTOTOJHUTEIbHBIM CIOEM IUICHKH,
YTO C03AaCT IPPEKT KTPOMHOT0>» OCTEKIICHHUS;

3) CHWXEHHE pacxoja TEIUIOBOM SHEPTUU B CUCTEME OTOIUICHUS 3aHHsI
(B WacTHOCTH, OTOIUICHHWE dYepe3 TPEIONIUe TOJbI JIaeT SKOHOMHUIO SHEPTUHU
15 — 20%) ipuMeHeHHe BO3IyITHOTO OTOILICHUS B MHIUBHTyaJIbHBIX JOMaX;

4) CHIWKEHHE pacxoja TEIJIOBOM SHEPrMU B CHUCTEME TOpsvero BOJIO-
CHAOXKEeHMs 3[]aHusl, IPUMEHEHHUE TETIOBbIX HaCOCOB,;

5) CHIWXKEHHE PACXOI0B TOILIMBA B KOTCIbHBIX;

6) HCIOJIb30BaHUE DKOHOMHYHBIX UCTOYHHUKOB CBeTa (IHEProd(pPeKTHB-
HOC OCBEIIICHHE);

7) mpuMeHeHue MPHOOPOB PErYIMPOBAHUS U MPUOOPOB ydueTa pacxoia
ra3a, BOJbl U TETUIOBOM M DJIEKTPUUYECKOW IHEPTUH, BBEIICHUE KECTKUX TpeOo-
BaHUU K 3HEProdPQGeKTUBHOCTH HCIIOJIB3yEeMOr0 00OpYyIOBaHUS; IPUMEHEHNE
aBTOMATHYECKUX cucTeM KoHTpouss u ynpasienus (ACKY); coznaHue HOBOTO
MOKOJICHHSI CUCTEM Y4eTa U KOHTPOJIs, CHCTEM PEryJIUPOBaHMUS;

8) uCMoJIb30BaHUE TEIUIOYTHIIM3aTOPOB B CUCTEMax BEHTWIALUU U TO-
PSYETO BOJOCHA0KEHUS.

Kaxnoe n3 nepeyrciieHHbIX BbIIIE MEPOINPHUSITUN, B CBOK OYEpEllb, CO-
CTOWT U3 KOMIUIEKCA IPYyTUX MeponpusiThii. PaccMoTpum moapoOHO, Kakue 1my-
TH MOXHO MCIOJb30BATh JJIsl BBHIIIOJHEHHS] TAKOTO MEPONPUSITHS, KAK CHUICE-
HUue nomepb Meniomsl 4epe3 HApyHCHble 02paxcoarouue KOHCmMpYKyuu 30anuti
(0122 pexoncmpyupyemuix u 6H08b NPOESKMUPYEMBIX):

1. B CHb 2.04.01-97 €TpouTtenbHas TeIOTeXHUKa», . 3.1 — 3.3/1aHbI
PEKOMEHJAIIMU TI0 COKPAIICHHWIO pacxo/ia PHEPTruM Ha OTOIUICHHWE 3IaHWA U
MOIJICPYKAHUIO TEIJIOBIIAXKHOCTHOTO PEKMMa TMOMENICHUH W OTPakIaroIinx
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KOHCTPYKLMM 3/1aHUM. BBEIEHO 3HaYE€HHE HOPMATUBHOIO COMPOTUBJICHUS TEIl-
nonepeaade orpaxkaaronieid KOHCTPYKIMH R, opu-, (M*°C)/BT, 1y1sl BHOBB IPO-
CKTUPYEMBIX U PEKOHCTPYHPYEMBIX 37aHH, a TAK)KEe SKOHOMHUYECKH I1eTIECO00-
pasHOe COMPOTHBICHHE TerrIonepenade R, (M °C)/BT, ¢ IeIbl0 MAKCHMAIb-
HOTO COKpAIICHHUs TETUIONOTEPh Yepe3 OrPaXKICHHS 3TaHU.

JI71s Hapy>KHBIX KPYIHOIAHENBHBIX CTeH Ry 00 = 2,5 §1%°C)/BT;

J1J1s CBETOBBIX IIPOEMOB Rvopn = 0,5 (\42°C)/BT .

VYuuteiBas tpeboBanuss CHBb 2.04.01-97,He00x0aMMO TPOEKTUPOBATH
JUIs 3aHUNA TPOMHOE OCTEKJIEHHME U PACCUMTHIBATH TOJIUHY TEILIOM30JISILIH-
OHHOTO CJIOS IJIsl HAPYKHBIX CTEH U NMEPEKPBITHH 10 Ry 0pn B Ry -

2. llpu peKOHCTPYKIMH IEUCTBYIOMIMX 3/aHUN HEOOXOAMMO yTeILUIfATh
HAapYy:KHbIe OrpaxaeHus corinacHo pekomeHaauusm [locoous 111-99 xk CHull
3.03.01-87 HpoexTrpoBaHUE M YCTPONCTBO TEIJIOBOM H3OJIALIMU HAPYXKHBIX
cTeH 31aHuil MetooM «Tepmonnyda».

8.8.MeponpusiTusi o 3Heprocoepe;KeHnI0 B KUJIOM CEKTOpe

B sxunom cexrope as sxkoHoMmun TOP (B BUE TEIJIOBOM U 3JIEKTPUUECKOM
SHEPIuu) Ha OBITOBOM YPOBHE MOYXKHO MPUMEHHUTH PsiJ] IPOCTBIX MEPOIPHUSITHH,
KOTOpbIE HE TPEeOYIOT MPUBJICUCHUS JOMOJHHUTEIBHBIX CPEACTB U PEKOMEHIY-
I0TCSI BCEMU JKUTEIISIMUA CTPaHbl. B KOMIUIEKCE 3TH MEPOTPUATHSI TIOJTYIHIIA Ha-
3BaHME «OBITOBOE PHEPrOCOEPEKEHHE, IEPEUUCITUM HX:

1. VremmTh OKHa W HapyXHBIC IBEpH, OAIKOHBI U JIOJKUU — OKJICHTH
TOJICTOM Oymaroil WM JUIKOW JIEHTOH, 3aBECUTh OKHA W OaJIKOHHBIE JBEpHU
TOJICTBIMU 3aHABECKAMH, HO TakK, YTOObI OHM HE 3aKPBHIBAIH OTOMHUTEIHHBIC
npuoOOpsl U HE MPENSATCTBOBAIM IUPKYJIALMHU Teria. [I[pokoMMeHTHpyeM 3TH
peKOMEHJaIMHU TJIakaTaMu, W300paKeHHBIMU Ha puc. 8.3,a —e.

2. Jlng MHAUBUAYAJIBHOTO JOMA MOKHO YTEIUIUTh HAPY>KHbIE CTEHbI Me-
TOJOM «TepMmolryoa» coriacHo pexomeHpamusMm [locobus I11-99 k Cuull
3.03.01-87,cnpaBouHoro mnpujioxkeHuss kK HuM miua Pb u ykazanuam CHB
2.04.01-97 &€TpoutenpHas TEIIOTEXHUKA».

3. JIOMOTHUTENBHO YKPENUTh MPO3PAYHYIO MOJUITUICHOBYIO IIJICHKY
Ha OKHAaX, CO3[1aB TeM CaMbIM 3(()EKT TPOWHOTO OCTEKJICHHSI, 1M YCTAHOBUTH
pambl ¢ TPOWHBIM ocTekieHueM (cormacHo pexomenmanusm CHB 2.04.01-97
«CTpouTeNbHAS TCTUIOTEXHUKA).
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4. 3akpbITh 00JIee YeM HANOJOBUHY BEHTHJIAIIMOHHBIE OTBEPCTHS B Tya-
JISTHOM M BaHHOW KOMHAaTaX, Ha KyXHe, a TaK)Ke JbIMOXOJbI IJIOTHOM OyMaroi
WM KapTOHOM (MJIM TUIACTHUKOM), KaK IMOKa3aHo Ha puc. 8.4,HO TOJIBKO JJIA XO-
JIOAHOTO TEepHoJa roja, KOrja HM3-3a 3HAUYUTEIBLHOrO IMEpernajga HapyXKHOW U
BHYTPEHHEW TeMIEpaTyp BO3AyXa BO3PACTAIOT MEpenaj JaBICHUU U CKOPOCTh
JBUKEHHS YIAIIEMOTO BO31yXa B BEHTWISIHMOHHOM KaHAJIE UJIU IBIMOXO/JIE, TO
€CTh CTAaHOBUTCS TOBBIIIEHHBIM BO3yXO000MEH B momenieHuu. Ecnu 3manue
MHOT'03TXXHOE, TO HEOOXOJUMO MPUKPBIBATH 0O0JIE€ YeM HAIOJIOBUHY OTBEp-
CTH€ BBITSDKHOTO KAHAJIA HA 3TAXKAX HUKE HEUTPAIBHOU INIOCKOCTA U MEHEE T10-
JIOBMHBI TJTOIIAIN KaHAJIa — HA 3TaKaX BBIIIE HEUTPAIbHOM MIIOCKOCTH 3/IaHHS.

Kow LUAEL O XFD\H..’V\,V'GI::(.

Puc. 8.4.ITmakar misg HacejieHus

5. TloBbicuTh 3PPEKTUBHOCTH TEIJIOOTAAYU OT OTOMUTENBHBIX MpHOO-
POB CJIEIYIOUIMMU CIIOCOOAMHU:

5.1. VYcraHoBUTH ompadcaowuil 3kpan 3a OTONMUTEIbHBIM HPUOO-
pPOM U TOJ MOJOKOHHUKOM M3 OJIECTSIICH WM aJlOMUHUEBOU (Doibru,
ATIOMUHHUEBOU TUICHKH UM OMHKOBAHHOM KECTH.

5.2. Mexnay oTpakarollUM 3KPaHOM M CTEHOH MOJIOKUTH TEIIOU30-
JMPYIOIIME CJI0M M3 BOWMJIOKA MJIM TOJCTOW TKaHU (KapTOHA), YTO MO3BO-
JIAT MTOBBICUTH TEMIIEPATypy B moMeineHuu Ha 1 — 2°C,

5.3. VYcraHOBUTH Ha OTOMHUTENBHBIX MpuOOpax TepmocTaTthl PTJI
(Tepmoperynsaropsl) u kpanbl, B CHull «Otoruienue, BEHTUIISAIHS ¥ KOH-
JUIMOHUPOBAHKUE BO3AYyXa» MPUBENCHBI PEKOMEHIAIMU 00 YCTaHOBKE
tepmoperyisitopoB, B MI'CH 3.01-96 OueprocOepexeHue B 3qaHUIX»
perpaMeHTHpYeTCsl X YCTAaHOBKA HA KaXKIIbI OTOMUTENBHBIM MPUOOp; B
cTaThe KypHasa <«IHeprodPQPeKTUBHOCTH» MPUBEIACHBI MOKA3aTEIU IO
YCTAaHOBKE Ha KOHBEKTOPHI «YHuBepcam» tepmoctara PTJI(k) dupmbr
«Jlardoce» (Poccust), KOTOPBIM JaeT SKOHOMHUIO B CHCTEMaX OTOILICHHS
Ha 15 — 25%a cpok okynaemoctu coctapisieT 1,5 — 4rona.

5.4. WM3omupoBaTh Bce TPyOBI TOpsUYeH BOJBI, a TAKXKE CKPBITHIC B
KaHaJIaX CTOSIKM M MarucTpaliy B MOJABAJaX, Ha Yepaakax (TeXHUYECKUX
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ITaKax) yTEILTUTEIIEM WJIH BOMJIIOKOM, IIEHUCTHIM MaTEPHAJIOM WJIH Tell-
Jgou3oaupyrommMu  cermeHTamu pupmbl «CAPMAT» (r. Munck) ais
CHW)KCHHUS TEIUIONOTEPh TPyOOTIPOBOIaAMHU.

5.5. He 3aropaxuBath oTONMUTEIbHBIE MPUOOPHI MEOETBIO, YTOOBI
HE TPETNSATCTBOBATh NMUPKYJSIUU TEIJIOTO BO3JyXa MO KOMHATE — PHC.
8.3,2.

6. CHmKaTh pacxo/] JIEKTPOIHEPTUH HA OCBEIICHHUE U OBITOBYIO TEXHUKY:

6.1. Hcnonb3oBaTh 3Heprocoeperaromiee M SHEProdpHEKTUBHOE
OCBeIlleHHe — 3TO olecreyeHrne HEeOOXOAMMON HOPMBI OCBEIEHHOCTHU
IPY YMEHBIIIEHUH 3aTpaT Ha YHEPTHUI0, TOTPEOISIEMYI0 HCTOYHUKAMH OC-
BenieHus (puc. 8.5).

6.2. [IpaBuIIbHO TIOJIH30BATHCS XOJIOIMIEHUKAMHA U MOPO3WIIbHUKAMHU:

a) pa3sMOPaXUBATh XOJIOAUIBHUKH/MOPO3UIBHUKH KaK TOJIBKO TOJI-
IIWHA Jbaa qocturdaetr 5 — 10mm (puc. 8.6,a);

0) He OTKpBIBaTh XOJOAMILHUK/MOPO3WIBLHUK O€3 HaJoOHOCTH U
Haznoro (cMm. puc. 8.6,6);

B) TMOCTaBUTh XOJIOJUIHbHUK/MOPO3UIBHUK B CaMOM XOJIOJHOM
MECTe KYXHH, MOJAJbIIE OT IJIUTHl M OTOMUTEIBHBIX MPUOOPOB (CM.
puc. 8.6,6);

I) KJIacTh Ha XpaHEHUE B XOJIOIWIBHUK/MOPO3WIBHHUK TOJBKO XO-
JIOJTHBIE TIPOYKTHI,

1) TpH MOKYIKE HOBOTO XOJOIMIbHUKA/MOPO3HILHUKA YYUTHIBAT
€ro 3Heprocoeperamore XapakTepUCTUKH.

¢HL\'JMLJI.1A, Bom wanols
- W&ML&&R OKAD,
Ha oW w@ajrmmﬁ Mip =
Comns Ansnovts whtpLm]
Toe ALAG3S) ALILOROMAD!
ﬂo&pémﬁﬁb dum ot Bevcnioyaiime o‘guﬁl
CpOMID., ean Bt wim ne hﬁﬁcjm.vﬁuh

Puc. 8.5.11nakatel mo sHEprocOepekeHUI0
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Puc. 8.6.11nakarsl mo sHEPrOocOEPEIKEHHIO
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7. OTkiro4aTh Bce OBITOBBIEC ANIEKTPUUECKUE MPUOOPHI, KOTOPHIE HE HC-
MOJIB3YIOTCS, ¥ XOJIOAWIBHUKNA/MOPO3UIIEHUKU B TOM YHUCIIE,
8. Vcmonb30BaTh MEHBIIE TOpsiuedl M XOJOAHON BOJBI, JJISl 3TOTO BbI-
HOJHSTD CJEYIoe TpeOOBaHuUS:
8.1. OnepaTtuBHO yCTpaHITh BCE T€UM B KpaHax U TpyOax, Bcermaa
UMETh B JIOME 3allaCHbIC YIIOTHUTEIbHBIE poKitanaku (puc. 8.7).

d)

- | -BLJ FLMDMGZ
ot nit i | : b Mo dpsd s Bosal

Puc. 8.7.11nakatsl o sHeprocoOepekeHUI0

8.2. MbITh MOCYly B EMKOCTH C MOIOIIUM CPEACTBOM, a TOTOM OIIO-
JaCKUBATh 0] CTpye# Bojsl (puc. 8.8).

Fuonommisb 'goja MOMID,
Yo cobeom-cobem

AL CAOPCHD!
$!wtf»om WnAb U&Fom pano
Mon, nOLYSY AL 0§ mpmwom.l

Puc. 8.8.I1nakar o 66ITOBOMY SHEProcOEpPEKEHHUIO

8.3. Ucmoyib30BaTh pacHbUIMTEIM BOJBI, KOTOpPBHIC HAJCBAIOTCS Ha
BOZIOPa300PHBINA KpaH M CO3aI0T 0OBEMHYIO CTPYIO, MPU CO3JTaHHUH KO-
TOPOU 3aTpayuBacTCs MeHbIe BojbI (puc. 8.9).

3 mmjom oML gas ‘GOJUL - ( \. fit »
Pacnstanmean wymcwn!
/. ' \

Puc. 8.9.11nakar o sHEprocOepeKeHUIO
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8.4. Kunsatuth Boabl He Ooublie, ueM HyxHO (puc. 8.10).

Kunnswmmme 'goJm. OO,
{
LUONbKO Dam Monqu,o.

'ro‘gorm qw&wom.a MOJJ.’

«TTo PD\}W\’J wodb wooaj\t],'»

Puc. 8.10.ITnakatsl mo 3HEProcOSPEKECHHIO

8.5. [lepuoanueckn ynaniaTh HAKUOb C BHYTPEHHEW MOBEPXHOCTH
YalHUKOB M KAaCTPIOJIb, TAK KAaK HAKWIb SIBISIETCA TEILIOM30JIATOPOM H
JUISL HarpeBa BOJIbI OTPeOyeTCst 3aTpaTuTh Ooblie TermoThl (puc. 8.11).

He commratn w10 owwim —
36&@151»\. 'euo Aacnb B wim.,
‘5!.5 WPNCMOVAPA 1L spow\ﬁ,/
Soemnan — n Buenioyain!

\

Puc. 8.11.ITnakar no s3HeprocoepekeHUIO

8.6. Eciiu MBIThCS B IyIiie, a HE B BAHHOM, TO SKOHOMHTCS OOJIBIIION
00beM Bojbl (puc. 8.12).
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SonbwmoTn pacxog 'g%‘\/\,lﬁbt.

Puc. 8.12.Ilnakar no 3HeprocoepexeHUI0

8.7. MbITh aBTOMOOWIIBL CIIENYET HE U3 IIJIaHTa, a U3 Beapa Win 0y-
TeuTKH (puc. 8.13).

Boguraran!
Buavab VALl wopA:
P [

Mo mammny Wy "&jpo\.

Puc. 8.13.ITnakar o sHeprocOepekeHuIo

8.8. 3onupoBaTh BOMIOKOM, MEHUCTHIM MAaTE€pHAIOM WM TEIIo-
U30JIMPYIOIIMM MaTepHalioM Bce TPYOBl Topsyeil BOJbI, KOTOPbHIE MPOXO-
ST B 34aHud (1MonBaj, 4epaak W T.h.), JJIs CHIDKEHHS TEIUIONOTEpPh, U
XOJIOAHOM BOBI — AJIS MPEAOTBPALLCHUS 3aMEP3aHUS.

8.9. YCTaHOBUTH CUETYMKHU SJEKTPOIHEPTUH, Ta3a, TEIa U BOJBI U
PETYJIIPHO YYUTHIBATh MOTPEOJICHUE B BalieM JoMe. MUHHCTEPCTBO KH-
JUITHO-KOMMYHAJIBHOTO X03siicTBa ¢ HOs0pst 2003 roga ycTaHOBUIIO
20%-10 ckMAKY Ha OIUIATy 3a TEIJIOBYIO PHEPTHIO HA 3 roAa JUIsl KUJIb-
II0B, KOTOPBIE YCTAHOBSAT CYETUMKH TEIUIa U 3aKirodar qoroBop B KKO.
[TpudeM cpoK OKymaeMOCTH CYETUMKa 3a CYET IKOHOMHH JICHET Ha Ofl-
JaTe coCTaBHUT 1,5T0/1a, a MTOTOM BB OyJ1eT€ SKOHOMHUTH JEHBIU B CBOEM
OIOKETE.

9. IIpuMeHeHUe TEIUIBIX MOJIOB B KBApTUPE (YACTHOM JIOME) B MOMEIIIC-

HUSIX BaHHOM, caHy3Ja, CHAaJlbHOW KOMHATHI, KyXHHM IIO3BOJIIET SKOHOMMHTb
SHEPrulo, 3aTpaurBaeMyl0 Ha WX O00OTPEB; PEKOMEHJAIMHU M0 YCTPOUCTBY Ta-
KHX I0JIOB C IPUMEHEHUEM TPEIOLINX MTOJIMMEPHBIX POBOJIOB AAIOT CIIELUAIIM-
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ctel BI'TIA (HWJI UHTC), ux KOHCTPYKIHK YCIEIIHO MPOILLIH anmpoOaluio B
XKWJIBIX KBAPTHUPAX, IPU YCTPOMCTBE CUCTEM OTOIUVIEHUS MPOU3BOJCTBECHHBIX,
KUBOTHOBOJIYECKUX M arpOTEXHUYECKUX MOMEUIEHUH, 00orpeBe TpyOOnpoBo-
JIOB, €MKOCTEH, KaOWMH MaIlliH U MEXaHWU3MOB, TPyHTa B TPSIKax, MapHUKAX,
yIAJICHUH CHETa W JIbJ]a C TIOBEPXHOCTEH, TporpeBe 0ETOHA B CTHIKAX COOPHBIX
U YCTPOWCTBE MOHOJMUTHBIX KOHCTPYKIMH, a TakKe HM3rOTOBJIECHUU 00Orpe-
BAIOLIMX YCTPOWCTB PA3IMYHOIO HA3HAYEHUS.

10. Ilpumenenue AJig TEIUIOCHAOKEHHUS CHUCTEM HarpeBa BOJBI C HC-
MOJIb30BAHNEM COJTHEYHOMN DHEPTHUHU.

11. IIpuMeHeHHe TEMIOBBIX HACOCOB, TEMJIOYTUIN3AaTOPOB U P.

12. JIns BHOBB CTPOSIIMXCS KOTTEHKEH MOXKHO 3alPOCKTHPOBATH dHEP-
rocOeperaronyio CuCTeMy BO3ayIHOTo otoruieHus (puc. 8.14).

Bo3dywHoe omonneHue kommeoxa

=
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Puc. 8.14.Cxema BO3yIIIHOTO OTOTUICHHS KOTTEKa
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Tema 9. HIOTPEBJIEHUE TOP B ) KUWINIIHO-KOMMYHAJIBHOM
XO3SIMCTBE PECITYBJIUKH BEJIAPYCh

B xwmunoM xo3siictBe Pb nmotpebnsiercs okono 30% Bceir mpousBo-
numoii sHeprun. CyliecTByeT Imepepacxoj SHEPrHH B YXKE SKCILTyaTUPYEMbIX
3JQHUSX, U TTIOTOMY BOMPOC YHEProcOEPEKEHUS ABISETCS OUCHb aKTyaJbHBIM B
XKUIoM cektope. M3BecTHO, uTo cornacHo 3akony Pb «O6 sneprocoepesxeHun»
Bce TOP B pecnybnuke mojuexar oOs3areabHOMYy yueTy. M3maH HOKyMeHT,
IPOIMHKCHIBAIOIINI MpaBuiia HOpMUpoBaHus U yuera TOP, «llonoxenue no Hop-
MUPOBAaHUIO Pacxoja TOIUIMBA, TEIJIOBOM M 3JIEKTPUYECKON SHEPTHH B HApPOJ-
HOM Xxo3siicTBe Pecny6muku benmapycek», rie mpuBefeHbl 3HEPrOIKOHOMUYE-
CKHME MoKa3zaTeau 1no HopmupoBaHuio TOP, nana pa3MepHOCTb HOPM pacxoja
TOP u ykazaHo, 4YTO HEOOXOAMMO YKOHOMHUTH M YUHUTHIBAThH CIEAYIOIINE BUIIbI
TOP:

1) sHepruro, KOTOpas ACTUTCS HA JIBa BUA:

- TerioBas sHeprus, ['kan;
- 3JIeKTpHuuecKas sHeprus, MBT-y;

2) TOIUTMBO, W3 KOTOPOTO IMOJICKUT YUETy KOTEIHbHO-TIEYHOE TOTLTUBO
(KTIT), T y.1., KOTOpPOE, B CBOIO OYEPE/Ih, ICITHTCS.

- Ha MEepPBUYHOE;
- Ha BTOPUYHOE, I MPeoOpa30BaHHOE.

Ecnu paccMoTpeTh MPOLIEHTHOE COOTHOIICHHE MOTPEOJICHUS IHEPrUU
TOPOJICKUM M CEIbCKUM HacedeHueM pecrnyonuku 3a 2002ron B cpaBHEHHH CO
BCEW BBIPAOOTAHHOM B CTPAHE SHEPIHUE, TO YBUIHUM, YTO'

- TOTpeOJICHUE AIIEKTPUUYECKOW 3HEPTUU OBITOBBIMH MOTPEOUTEISIMU
cocrtapisieT: ropoackumu — 14,2%mu censckumu — 5,4% uT0 B cymme mpumep-
Ho 20 %;

- TOTpebJieHHuEe TEIJIOBOW SHEPTUM TOPOJACKHUMH MOTPEOUTENSIMH CO-
craBisieT 57,2%,a cenbckum Hacenennem — 0,8%,4to B cymme paBHo 58%.

[Tpu TakoM BbICOKOM mOTpeOieHnH TOP B KUIMITHO-KOMMYHaJIbHOM
xo3suictBe pecnyosukun Coer MunuctpoB Pb pa3pabortan coBmectHo ¢ Kom-
sHeprodddextuBHocT 1 HAH HampaBienus mo sHeprocOepexeHuio B ITOU
cdepe. 3a 4 roma mpoBeACHUs MOJUTHKUA 3HEPTOCOEpEKEHHUS B pecrmyOsInKe
ObUIO TOKAa3aHO, YTO B JKWJIMIIHOM CEKTOpPE MOXKHO 3KOHOMHTH 110 40% mo-
TpeOsieMOii SHEPTHH.

9.1. TenuioBast M30J1s1UMsI 31aHUI METOJIOM «TepMoIIyoa»

C 1 urons 1999rona 'ocynapcTBEeHHBIN KOMUTET IO SHEPTOCOEPEIKEHUIO
Y DHepreTnyeckomy Haa3opy Pb BBen B neucTBHE 3aperucTpupoBaHHOE B Ha-
LIUOHAJIBHOM KOMILUIEKCE HOPMAaTHBHO-TEXHUYECKUX JTOKYMEHTOB CTPOUTEIIb-
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Hoe [Tocobue I11-99 k CHull 3.03.01-87 KMpoektupoBanue u ycTpoicTBO Te-
IUIOBOM M30JISILIMM HApY>KHBIX CTEH 3JaHUM METOJOM «TepMolIy0a». ITO MOCco-
Oue ynopsiioumio padboThl, MPOBOAMMBIE B Halllei pecryOsiMKe MO TepMuye-
CKOM H3OJISIMM HAPYXKHBIX CTEH 3[JaHUNW U COOPYKEHHH M JIMKBUIUPOBAIIO
aHapxuio, cymecTBywmy ¢ 1994 roga B obiactu TepMOPETryJIAIUN 3TaHHMA
(TepmopeHoBanuu). B 3TOM mocoOuu 4eTKo omucaHbl TPeOOBaHMS, KOTOPHIC
JOJKHBI MPEIBABISATHCA K MHOTOCJIOMHBIM CHUCTEMAM YTEIUJICHUS 3[IaHUs «I10]T
mrrykatypky». Jlo 2000roaa (mo Beixoma mocodus [11-99) 8 PB cymectBoBaio
OKOJIO JIECATU PA3IMYHBIX CIIOCOOOB M3OJSIIMK HAPYKHBIX CTE€H, HO O(UIIHaIIb-
HBIX OBUIO mpu cucmemvl Menioou U30IAYUU HAPYIHCHBIX CMEH, TPEI0KEH-
HbIE€ Pa3IMYHBIMU PUPMaMHU:

1. «Tepmomyba» — pa3padbunkoM sBisgercss CKTb «CAPMAT»,
r. Muack. Ha ocHoBanuu wucciemoBanuii uzmano mnocoowue [11-99 x CHull
3.03.01-87.

2. «Panekc» —pappadortana pupmoit «Pagexc».

3. IICJI —pa3paborana B r. Muncke HUMCM AIl «bennpoekT».

B 2000 rony nadopatopun ctpoutenbHol Ternodusuku BI'TIA 610
NOPYYEHO MCCIIEIOBAaTh BCE MPUMEHSIEMbIE CIIOCOOBI TEIIOBOM M30JSAIUHU 3/1a-
Hui, HaunHas ¢ 1995roxa. Bee nepeuncieHHbie Bblle pa3paOOTYMKU MO1aTH
3asBKM Ha Y4YacTHME€ B MHCHBITAHUAX MpPEAJaraéMbIX KOHCTPYKIUN Hapy>KHOU
U30JISIMK 31aHui. B pe3ynbTaTe aHanm3a Oblia OCTaBJI€HA TOJBKO OJHA CHUCTE-
Ma HapyKHOU H30JIAIIMU 3JaHUN — «repMolnry0a», a pa3padoTdyrukaM ObLIO TO-
pydeHo noAarotoButh [locoOue Mo BHIMOJHEHUIO 3TOTO COCc00a U30JISLUHU, KO-
Topoe nosyursio HazBanue [locodue 111-99 k CHull 3.03.01-87 MpoekTtupo-
BAHME U YCTPOMCTBO TEIUIOBOW M30JSLHUM HAPYKHBIX CTEH 3JaHUU METOIO0M
«TepMoIryoa».

Cucrema TEMIOBON M30JIALIMUA HAPY>KHOM CTEHBI METOAOM «TepMOIITy0a»
COCTOHT U3 CIAEAYIOUINX CIOEB:

1. HapyxHas creHa.

2. Kuneit nomumepmunepansubsiii CAPMAJIEIL.

3. CneuunanbHas ¢acagnas ruapodhoOU3MpoOBaHHAS MUHEPATOBATHAS
xecTkas ¢pacannas rumra mapku FASROCK.

4. TlnacTtMaccoBbIil JIO0O€EIb.

5. I'BO31b OIMHKOBAHHBIN, BOMBAETCS B {t00CIb (JIUIsI KPETUICHUS TLUTUT).

6. Kueit nomumepmunepansusiii CAPMAJIEIL.

7. 3amuTHBINA cioil — creknocetka apmupyromas CCIHI-160, nakmaasi-
BaeTcs Ha cioi kiest noaumepmunepaibHoro CAPMAJIEIL

8. CocraB oraenounblii nonumepmuHepaibHbli CAPMAJIUT wnu
kel nonmumepmunepanbHbiii CAPMAJIEIL
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9. Muxkponopucras (acagHas Kpacka Ha OCHOBE ILTHOJIUTOBOW CMOJIBI
CODPAMALL.

10. 3amuTHBIN aTIOMUHUEBBIA YTOJIOK ¢ Mep(POPUPOBAHHBIMUA CTEHKAMU
25%25x0,5,HaK1aipIBaeTCs MO0 KpasiM KOHCTPYKIIUU YTEIJICHUS <TePMOIITy0a»
MOBEPX CETKH apMHUPYIOIIEH 1 CBEPXY MOKpPhIBaeTCs ciosimu 8u 9.

[IponsBoacTBO TUAPOPOOUPOBAHHBIX MHHEPATOBATHBIX IUIUT U3 HATY-
pansHoro Oazanbrta Mapku FASROCK nanaxxeno B JlaHMM KOHIIEpHOM
ROCKWOOL,c¢ kotopeim cotpyauuuaer CKTh «Capmat». [T1uThl TOJTHOCTHIO
OTBEUAIOT MEXIYHAPOJHBIM TPEOOBaHUSAM, MpEAeS MPOYHOCTH HA Pa3phIB yTe-
wmrens paseH 0,015MIla —oTBeuaeT MeXIyHApOIHBIM CTaHAAPTAM.

OTMeueHbl JOCTOMHCTBA METO/IA «KTEPMOIITY0a»:

- TOJIy4eHa 3KOHOMHMS SHEPropecypcoB Ha CHUKEHUHU pacxoja Teruio-
ThI HA OTOILJICHUE 3/1aHUs, M B IIEJIOM 3a roJ cakoHoMJIeHo 97,7t y.1./ rox;

- yIydIlIeH BHEIIHUW BUJ 3[aHUM, B psijae ciaydaeB dacasn 37aHUs 3a-
HIMILEH OT HAYaBILIETOCs Pa3pyIICHHUS;

- YCTpaHEHO MPOMEP3aHUE CTEH, YJIYUIlIeH MUKPOKIUMAT TOMENICHUH;

- JIOJITOBEYHOCTH TEIIOBOM M3OJISIIUU — OKOJIO 35 JIET;

- BBICOKas yJapONpOYHOCTH TEII0BOM m3omsiuu — 6onee 60 x. Husz-
Kasl OKCITyaTallMOHHAsI BIAXXHOCTh TETIOBOM M30msun —meHee 1 %0;

- YBEJIMUEHHE CONMPOTHUBIICHUS TEILIONEepeaye;

- YBEJIMYEH IMpejesl MPOYHOCTH HA pa3phiB YTEIUIUTENS] — HE MEHee
0,015MI]a.

Heoocmamku, BbISIBICHHBIE B pPE3ylbTaTe HCHBITAHUN Yy KOHCTPYKIIHMA
Hapy>KHOU U30JISLMHN 31aHUM APYTUX IPOU3BOIUTEIIEH!

- U3-3a OTCYTCTBHUS OTE€UYECTBEHHOI'O ONBITA MO CO3JJaHUI0 MHOTOCJIOM-
HOM CHCTEMbI OTOIUICHUS B TIEPBBIE IO/l UCIMOJIB30BAHUSI HAPY>KHOIO yTeIlie-
HUS CTEH OBUIM JOMYIICHBI OIMIMOKK B MOJ0OpE MaTepuajoB MHOTOCIOWHBIX
KOHCTpYKUUHU. 13-3a 3TOr0 OBUIM OTKJIOHEHBI JBA APYTUX MpEJiaraéMbIX CIIO-
co0a U30JIALINN,

- OTCYTCTBOBaJIM 0OOCHOBAHHBIN OO0 IJIUT YTEIUIUTENS U IPOBEpKa
Ha MPOYHOCTHb M Ha pa3pbiB. [I0 HOpMATUBHBIM TOKYMEHTaM, NPUHATHIM B Ph,
YCTaHOBJICH Mpees MPOYHOCTH Ha pa3pbiB He MeHee 0,015MI]a;

- OTCYTCTBHE B HEKOTOPBIX KOHCTPYKIUSAX IUIUT YTEIUTUTENS BOOIO-
rJioniarouiel crnocoOHOCTU. Y CTaHOBJIEHO, YTO BOJOMOTJIONIEHUE HE JOJIKHO
npeBbIaTh 5 %10 Macce yTeIUIMTeNs — B IPOTUBHOM CJIy4ae MPOUCXOIUT Ha-
pYLIEHHE TETIOU30JIUPYIOIINX CBOMCTB YTETUIUTENS;

- HECOBMECTUMOCTb MpHU MOAOOpE IUIUT YTEIUIUTENS C KJICSIIUM U 3a-
HMIUTHBIM [TOJIMMEPMHUHEPATLHBIMU COCTaBaMMU.
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Tema 10. YTUJIN3ALUSA TEILJIA HAPOXKNUIKOCTHBIX IIOTOKOB.
TEIIVIOOBMEHHBIE AIIITAPATBI, UX KOHCTPYKIIMHU
N ITPUHIMAII PABOTDBI

Tennoo0MeHHbIE anapaThl

TennooOMeHHbIE anmapaTsl CIyXaT JJi epeaaydn Teria OT OJAHOTO Tel-
JIOHOCHUTENS K ApyromMy (0OMeHa TerIoTol MEX /1y MOTOKaMH).

Knaccugukanus TernnooOMeHHbIX anmnapaToB MO MPUHIUITY PaOOTHI:

- peKynepaTHUBHBIE;

- pereHepaTuBHEIE,

- KOHTaKkTHBIE.

[Ipunin paGoTel peKynepaTUBHBIX TEIUIOOOMEHHHUKOB COCTOMUT B Iie-
penade Teruia OT OJHOTO MOTOKA K JAPYroMy yepe3 pa3Aeisionlylo UX MoBepX-
HOCTbH (CTEHKY).

[Tpunnun paGoTel pereHepaTHBHBIX TEINIOOOMEHHUKOB 3aKIIOYAETCS
B aKKyMyJupoBaHuM Teruia. CHauajga OJWH U3 TEIIOHOCHUTENEH HarpeBaer
KaKOH-TO MacCUBHBII 3JeMeHT (HacaiakKy, HAaOWBKY H T. II.), OOJIAAarONIH BbI-
COKOH TEIJIOEMKOCTBIO, a 3aTeM 3TOT 3JIEMEHT OTAAeT TEIUI0 BTOPOMY TEIIo-
HOCHUTEJIIO.

B KOHTAKTHBIX TEIIOOOMEHHUKAX MPOUCXOAUT HEMOCPEIACTBEHHBIN
KOHTAaKT TETIOHOCUTENICH, TI0ATOMY TEINIO0OMeH (B JTaHHOM Cllydae WIET Hau-
0oJiee MHTEHCHBHO) MOXET COMPOBOXKIATHCS HHTEHCUBHBIM MacCOOOMEHOM.

PaccmoTpum pekynepaTuBHbIE TETIOOOMEHHUKH, TaK KaK JUIsl YTUIH3ALUU
TeTIa NapOKUAKOCTHBIX ITOTOKOB OOBIYHO HCIIONB3YIOTCS MMEHHO oHU. Hanbonee
IIMPOKO UCTOIB3YIOTCS TPU BUJIA PEKYNIEPATUBHBIX TEINIOOOMEHHHUKOB.

TenmnoooMeHnHnKH THNA «Tpyda B Tpyo6e» (puc. 10.1).

Puc. 10.1.TemmooOMeHHHK TUTIA «TpyDOa B TpyOE»

111



B 31X TermnooOMeHHUKaxX OJWH MOTOK ABMXXKETCS 1O BHYTPEHHEH TpyoOe,
a BTOPOH — B KOJIBIIEBOM MPOCTPAHCTBE MeXay Tpyoamu. OOBIYHO TIO BHYTPEH-
Hel TpyOe MPOIMyCKalT TOT TETUIOHOCUTEIb, KOTOPHI MHTEHCUBHEE 3arpsi3HICT
MOBEPXHOCTh TEIJIIO0OMEHA, TaK KaK BHYTPEHHIOIO MOBEPXHOCTH ATOU TPYObI
JieTde OYHCTUTH, pa3obpaB (iaHieBsle coenuuenus. Ecaum Mbl paccmaTpuBaeM
BapHaHT MOJ0TpeBa HE)TU BOMSHBIM MapoM, TO HEPTh HY)KHO TPOIMYCKaTh 11O
BHYTpeHHEH TpyOe, a BOJSHOM Map — 0 MEXTPyOHOMY ITPOCTPAHCTBY.

HarpeBaemble MOTOKM BO BCEX THUMNAaX TEIUIOOOMEHHHUKOB CTaparoTCs
MPOITyCKaTh CHU3Y BBEPX, a OXJIAXKIAEMBIE — CBEPXY BHM3, TaK KaK MPU 3TOM
CHIDKAETCSI THAPABIMYSCKOE CONMPOTUBIICHUE amapaTa (MEHbBIINE 3aTPaThI AJICK-
TPOSHEPTUU HA TIEPEKavKy) M HE BO3HUKAST 3aCTOMHBIX OOJIACTEH W 0oOJacTel
00paTHOTO NIEpEeMEIIMBaHUs, CHUKAIOMUX 3(PGHEKTUBHOCTH TEINIOOOMEHA.

Taxoil T TEITOOOMEHHMKOB MOPAJIBHO YCTaped U Majio UCTIOIb3YeTCs
B MPOMBIIIJIEHHOCTH B CBSI3M C BBICOKON METaJUIOEMKOCThIO U OOIbIIMMH Taba-
puUTaMHu.

Ko:xkyxoTpy0uarbie Tenji000MeHHUKH

KoxxyxoTpyOuaTbhie TermiooOMeH-
HUKWA HamOoJjee MUPOKO PaCIpOCTpaHe-
Hbl B TPOMBIIIUICHHOCTH. DCKU3 MHOTO-
—> <@—  XOJI0BOTO KOXKYXOTPyO4aToro TEIiooo-
MEHHHUKa npejcTaBieH Ha puc. 10.2.

3neck Oosee 3arpsS3HEHHBIE MOTO-
— ki (B HameM ciydae He)Th) HampasJsi-
I0OTCSL B TpyOHOE TpOCTpaHCTBO. Bos-
HOW Tap OMBIBAET HAPYKHYIO IOBEPX-
HOCTb TPYOOK B MEXTpPYOHOM NpOCTpaH-
d—= HHF CTBE.

MOH_IHOCTI) TEIIJIOBOT'O ITOTOKA 4YE-
pe3 TOBEPXHOCTh TemIooomeHa (s
BCEX PEKYNEPAaTUBHBIX TEIIOOOMEHHH-
KOB) 3aBHCHT OT IUIONIAIN 3TOH MOBEPX-
HOCTH, I'paJd€HTa TEMIIEpaTyp U Kod(-
(uIreHTa TEIonepeaadyn u Onpeaess-
Puc. 10.2.Koxyxotpy0Ouatbrit eTCs 110 q)opMyJ'[e

TETUIOOOMEHHUK Q=K[F mtcp-

Taxum obpazom, AJis epeaays OAHOTO U TOTO e KOJMYECTBa TeIuia Mpu
MeHbIIeM KoddduiueHTe Temmonepenadn K tpedyercs: 60mblias TOBEPXHOCTh
F (Bbie kxanmuranbHbIe 3aTpaThl). [Io3TOMY CTaparoTcs 3TOT KO3 UIIUEHT IT0-
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BbIcUTh. Koauuuent temnonepenayn 3aBUCUT OT arperaTHOTO COCTOSTHUS,
(buU3MYECKUX CBOWCTB U CKOPOCTH JIBMXKEHMS TETNIOHOCUTEIIEH, TOJMIIMHBI CIIOSI
Y yJIEJIBHOTO TEPMUYECKOIO CONPOTUBIICHHUS 3arpsi3HEHUS, TOJILMHBI U TEPMU-
YECKOTO COMPOTHUBIICHUS TEIUIONEpPENAoNIei moBepxHOCTH (TpyOOK amisi pac-
CMOTpPEHHBIX BbIIe TUTIOB). [TouTH Bce peKyrepaTuBHbIC TEIIIOOOMEHHHUKH W3-
TOTAaBJIMBAIOT U3 METAJUIOB (B OCHOBHOM CTaJieH), TaK KaK METaJUIbl UMEIOT ca-
MYIO0 BBICOKYIO TEILIONPOBOJHOCTh (CaMoe HHM3KOE TePMHUYECKOE COMpPOTHBIIC-
Hue). J[s NOBBIIEHUS! CKOPOCTH TEUEHHsI MMOTOKOB TEIUIOHOCHTENCH B TPYO-
HOM M MEXTPYOHOM MPOCTPAHCTBaX TEMIOOOMEHHUKOB YCTAHABIIMBAIOTCS TI€-
peropoaku. Takue TemIOOOMEHHUKH Ha3bIBAlOTCS MHOTO-

XOZOBBIMH (HO npu 5mom 603pacmarom ux cuOpasIudecKoe l l
conpomusiienue 1 IHep2o3ampamvl Ha NePeKaixy).

Inacmunuamote mennooomennuxku —puc. 10.3.

[TInacTrHYaThIe TETNIOOOMEHHUKH TPUMEHSIOTCS pe-
&Ke, 9eM KOXKyXOTpyOuaTble, HO TOCTETICHHO BHEIPSIIOTCS
BCE MIUPE. DTO CBSA3AHO C MX MEHBIIEH METAIOEMKOCTHIO,
00Jiee HU3KUM THIPABINICCKUM COITPOTUBICHUEM (MEHBIIIE
9HEpro3aTpaThl Ha MEPEKavKy), 00jee BRICOKUMU KO3 hu-
[MUEHTaMH TEIUIONEpeIayr M0 CPaBHEHHUIO C KOXYXOTpyO-
JaTBIMU TEIJIOOOMEHHUKAMH W TEMJIOOOMEHHUKAMH THIIa
«TpyOa B TpyOe». Ho CyIecTByrOT U HEJOCTAaTKU, KOTOPHIE

OTPAaHUYMBAIOT 00JIACTh WX TPUMEHEHHS. X HEIb3s MpHU- TT
MEHSTh TPHU HCIOJIB30BAHUN TENJIOHOCHUTENIEH, KOTOPBIE

WHTEHCUBHO 3arps3HAI0T MOBECPXHOCTb IIACTHH, a TaKXKe Puc. 10.3.
IpH BBICOKHMX aaBieHusAX (> 50 atM) wiu mpu BBICOKOMH IInacTHHYATHIH
Pa3HOCTH JABJICHHI TCIUIOHOCHTEICH. TEMI00OMEHHHK

10.1.Ucnoab30BaHue TemJIa OTXOAAIMX JLIMOBLIX ra30B
TEeXHOJIOTHYEeCKHUX nevyei. Termnoyruan3upyromme yCTpoucTea

TeXHOIOTHYECKHUE TICUH SABIISIOTCS KPYITHEHIITUMU IMOTPEOUTEIIIMHA dHEP-
ruv Ha HedTernepepadaThIBAIOIINX U HEPTEXUMHUCCKUX MPEIIPHUATHIX, B Me-
TaJUTypPTHH, a TAK)KE BO MHOTHX JIPYTHX OTpacisix mpombinuieHHocTd. Ha HIT3
B HUX cxuraercs 3 — 4%0T Bceil nepepabarbiBaeMoil HeTu.

Cpennsist TemnepaTypa JIbIMOBBIX Ta30B Ha BBIXOJE M3 TEYH, KaK MPaBH-
7o, npesbimaer 400 T. D10 CcBSI3aHO C TeM, UTO OOBIYHO CHIPhE IMOJACTCS B
1eYb MOCJIe MPEIBAPUTEIILHOTO MOJ0rPEBa TEIJIOM IMPOAYKTOBBIX ITOTOKOB (TO
€CTh YK€ C JOCTaTOYHO BBICOKOH TemIieparypoii). Kpome 3Toro, pa3Hoctb TeM-
nepaTyp MeXAy JTBIMOBBIMH Ta3aMHU Ha BBIXOJIC U3 KOHBEKITMOHHOW KaMephI I1e-
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YU ¥ ChIPbEM, MOCTYIAIOIIMM Ha MOJ0TpeB, M0kHa cocTaBiasaTh 100 — 150 €

(PKOHOMUYECKUI ONTUMYM COOTHOILICHUS KAlMTaIbHBIX U SKCILTyaTallMOHHBIX

3arpar). KonruecTBO TEIIoThl, YHOCHMOW C JBIMOBBIMH Ta3aMH, COCTABIIICT

25 — 30%o0T Bcelt TEIIOTHI, BBIACISAIONIEHCS P cropanuu Torumea. Koaddu-

[IUEHT TOJIE3HOT0 EHCTBUS Medel, TakuM o0pa3oMm, He mpesbimaeT 60 — 65%
(CyIIeCTBYIOT TOTIOJHUTEIBHBIC TETUIOBBIC MIOTEPH YEPE3 CTCHKU TECUH).

[TosTomMy yTUnM3alus TeIUla YXOISAIIUX IBIMOBBIX T'a30B TEXHOJOTHYE-
CKHUX Teuell mpruoOpeTaeT NCKIFOUYUTENBHO O0IBIIIOE 3HAUCHUE.

Ha ocHoBanuu ompiTa PEKOMEHAYIOTCS CICTYIOIINE TPHUHIIAIBI PAIHo-
HAJIBHOTO MCTOJB30BAHMS TETUIOTHI THIMOBBIX Ta30B!

- YTWIM3AIHUIO TETUIOTHI CJICTyeT MPUMEHSTH VIS TeUed ¢ TeTUIONPOn3-
BOJUTENLHOCTRIO BhIie 25 I'J[x/uac (B cBsA3m ¢ OoJyiee pe3KMM POCTOM IICH Ha
SHEPropecypchl, YeM Ha METAJLT, 3Ta BEJIMYMHA TOCTOSIHHO CHUXKAETCH);

- mpu TeMmreparype AbIMoBbIX Ta30B Beie 500 T ciaeayeT npUMEHSThH
KOTJIBI-yTHIn3aTOpsl —KY;

- npu Temneparype AbIMOBBIX ra3zoB MeHee 500 T pexomenayercs
NPUMEHATH Bo3ayxonoaorpesarenu — BII;

- HauOOJIBIIUN SKOHOMHYECKUN JPQPEKT MOCTHTaeTCs MPU HATUIUU
AByxarperaTHoi ycranoBku, coctosiei nu3 KY u BII (B KY rasel oxiaxaaor-
cs 1o 400 T u moctynaioT B BO3IyXOMOIOTPEBATENb HA JaJbHEHIIIEe OXJIaxK-
JICHHE) — YaIlle MPUMEHICTCS Ha He(hTEXUMHUSCKUAX TPEATPUATHSIX MPU BHICO-
KOU TeMIlepaType AbIMOBBIX Ta30B;

- €CIId KOJMYECTBO ABIMOBBIX ra3oB mpesbimaer 40000 M3/11, TO I
BBIPA0OTKH Tapa jydine npuMeHaTh KY ¢ NpuHyIuTENbHON HUPKYISIHUCH, a
IIPU MEHBIIIEM KOJMYECTBE — C €CTECTBEHHOM.

Komnwvi-ymunuzamoput

B KV rtennora ApIMOBBIX ra30B UCHOJIB3YETCS ISl IOJTYUYECHUS BOJISTHOTO
napa. Koaddurment nonesznoro nericteust neyu noeimaetrcs Ha 10 — 15%Ho
pacxoj TOIUIMBa He CHHXKaeTcs (MPOCTO MOMHMMO IOJOIPEBA ChIPbs JTOIOJIHH-
TEJIbHO BhIpa0aTHIBACTCSl HEKOTOPOE KOJIMUYESCTBO I1apa).

KOTabI-yTHIM3aTOPEl MOTYT BBIMOJTHATHCS BCTPOCHHBIMUA B KOHBEKITHOH-
HYI0 KaMepy MeYH WIA BRIHOCHBIMU. [[0CTOMHCTBaAMHU BCTPOCHHBIX 3MEEBUKO-
BBIX KOTJIOB SIBJISTFOTCS TPOCTOTA KOHCTPYKITUM OTBOJSIINX Ta30X0J0B, YMEHb-
IIEHWE TUIONIAU 3aCTPOUKH, BO3MOXKHOCTh UCKIIOUNUTh YCTAHOBKY JILIMOCOCOB.
OpmHako BCIIEICTBUE HU3KOW CKOPOCTU JBIMOBBIX T'a30B KOAY(PPHUIIMEHT TErio-
nepeayu OKas3bIBaeTCs JIOBOJBHO HU3KUM, UTO TpeOyeT mMpuMeHEeHHs OO0bIIei
MTOBEPXHOCTH TEIUIO0OOMEHA /I CheMa OJIMHAKOBOTO KOJIMYECTBA TETUIOTHI, YEM
y BRIHOCHOTO KOTJIa-yTHUJIN3aTOPA.
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BbIHOCHBIE KOTIIBI-yTHUIM3aTOPbI ACNIATCS HA J1BA TUIIA!

- KOTJIbI Ta30TPyOHOTO TUIIA,

- KOTJIbI TAKETHO-KOHBEKTUBHOTO THIIA.

Bri6op Tma KoTiIa OCymecTBISIETCS B 3aBUCUMOCTH OT TPeOYyeMOTo J1aB-
JIeHUs mojydaeMoro napa. [lepBeie ncmonp3yroT mpu BeIpabOTKE apa OTHOCH-
TeJIbHO HU3KOTO AaBjieHus — 14 — 16atMm, BTOpbhIe — 11l BRIPAOOTKH Mapa JaB-
nenueM 110 40 at™ (0JTHAKO OHM PAaCCUYMTAHBl HA HAYAJIBHYIO TEMIIEPaTypy JIbl-
MOBBIX ra3oB okosio 850 T).

JlaBneHue BrIpabaThIBAEMOTr0 Mapa HEOOXOAMMO BBIOMPATH C YYETOM TO-
ro, TOTPEOIISIETCS JIM BECh Tap HAa CaMOM yCTAaHOBKE HJIN JK€ UMEETCS N30BITOK,
KOTOPBIH HEOOXOIMMO BBIBOAUTH B 00IE3aBOJICKYIO CeTh. B mocnenneM ciayyae
naBjeHue napa B 0apabaHe KOTjia HEOOXOJUMO MPUHUMATH B COOTBETCTBUU C
JaBJIEHUEM Tapa B 0OIIE3aBOJICKON CETU C TEM, UTOObI BHIBOAUTH U30BITOK Mapa
B CETh U M30eraTh HEIKOHOMHUYHOTO JPOCCEIUPOBAHUS TIPH BBIBOJE €T0 B CETh
HU3KOTO JaBJICHHUS.

KoTasl-yTrnmsaTopsl ra30TpyOHOTO THIIA KOHCTPYKTUBHO HANIOMHHAIOT
TEIJIOOOMEHHUKH «Tpyba B TpyOe». JIpIMOBBIC Ta3bl MPOIMYCKAIOTCS Yepes
BHYTPEHHIOIO TpyOy, a BOASHOW Map BbIpa0ATHIBAETCS B MEXTPYOHOM IpO-
cTpaHcTBe. HeckonbKo TaKuX YCTPOMCTB pacroiaraioTcs NapajuiesibHo.

KoTapl-yTriim3aTopbl  MaKkeTHO-KOHBEKTHUBHOTO THIA HMMEIOT Oojee
CIOXHYI KOHCTpyKiuioo. [lpuHuunuansHas cxema pabotel KVY sToro tuna
npuseneHa Ha puc. 10.4.

3/1ech UCMOB3YETCs €CTECTBEHHAs! HUPKYJSALUS BOJbI M MPEICTaBICHA
HauOoJsiee nosHas kKoHpurypamus KY ¢ skoHoMaiizepoM U maporeperpenare-
JIeM.

XumounieHHas Boga (XOB) mocTymaeT B KOJIOHHY-ea3paTop ISl yia-
JICHHSI pACTBOPEHHBIX B HEH ra3oB (TJIaBHBIM 00pa3oM KHCIOPOJa M JTUOKCHUIA
yriaepoaa). Boma crekaer mo TapeiakaM BHH3, a HABCTPE4y €l MPOTHBOTOKOM
IpoItycKaeTcsi HeOOJbIIoe KOJUYECTBO BOJSHOIO napa. Boga HarpeBaercs mna-
poM 110 97 — 99 €, u 3a cuet CHUIKEHUS] PACTBOPUMOCTHU T'a30B C MOBBIIICHUEM
TEeMIIepaTypbl OCHOBHAS UX YaCTh BBIIENSAETCS U OTBOJUTCS CBEpPXY JleadpaTopa
B atmocdepy. [1ap, oTnaBas cBoe Temio Bojae, KoHACHCUpyeTcs. [[easpupoBan-
Has BOJia CHU3Y KOJIOHHBI 3a0MpaeTcs HacCOCOM, U UM HarHeTaeTcss HeoOXoau-
Moe maBieHne. Boma mpormyckaeTcst uepe3 3MeeBUK YKOHOMai3epa, B KOTOPOM
MOJIOTPEBAETCs MOYTH 10 TEMMEPaTypbl KUMEHUS BOJbI MPU 3alaHHOM J1aBJie-
HUH, U TIOCTymnaeT B Oapaban (mapocemnaparop). Boma B mapocemnaparope nmeet
TEMIIepaTypy, paBHYIO TeMIlepaType KUIEHUS BOJbI MpPU 3aJaHHOM JIABJICHHH.
Uepes 3MeeBUKH BHIPAOOTKH Tapa BOJA IUPKYJIUPYET 3a CYET Pa3sHOCTH IUIOT-
HOCTel (€CTeCTBEHHAS MUPKYIIKS). B 3THX 3MeeBHKaX 9acTh BOJBI HCIIAPSICT-
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csl, U MapOXUAKOCTHAs CMeCh BO3Bpaiaercs B O0apaban. HachllieHHbIN BOJIS-
HOU map oTAenseTcs OT KUJAKOM (a3bl U OTBOAUTCS CBepXy OapabaHa B 3Mee-
BUK Taporieperpesareiisi. B nmaporneperpeBarene HaChIICHHBINA ap NMeperpesa-
eTCsl 10 HY)KHOM TeMIepaTypbl U OTBOAUTCA NOTpedbutesnto. YacTh moaydyeHHO-
o Mapa UCHOJIb3yeTcs IS Aea’paluy NUTAaTEIbHOU BOJBI.

XOB f(
——»

[bim-rasbl H

] d
[ —
[ p—1
[ — <
s -
-4
L o A ) o o o o o o o o
[biM-rasbl n3 _/‘ [bim-rasel B
neyu > AbIMOBYIO Tpyby

Puc. 10.4.ITpunnunuansaas cxema padoTsl KY makeTHO-KOHBEKTUBHOTO THIIA

Hanexunocts u 3koHOMUYHOCTH pa®oTel KY B 3HAUMTENBHON CTEneHu
3aBUCHUT OT NPABUJIBHOM OpPraHMU3allM BOJHOro pexnma. [Ipm HempaBuiabHON
JKCILTYyaTallMM UHTEHCUBHO OOpa3yeTcsi HAaKHIlb, IPOTEKAET KOPPO3US MOBEPX-
HOCTEH Harpesa, MPOMCXOINT 3arpsi3HEHUE napa.

Hakunb — 3T0 TUIOTHBIE OTIIOKEHUS, 00pa3yomuecs Mpu HarpeBe U uc-
napeHud Bojbl. Boga comep XUt ruapokapOOHaThl, CyiabGaThl U IPYrHe COJU
KaJbIUs U Maraus (COJM YKECTKOCTH), KOTOpPhIC MPH HarpeBaHWU mpeoOpasy-
I0TCSl B OMKapOOHATHI M BBIMAAIOT B 0cafoK. Hakumnb, umeronias Ha HECKOJIbKO
IOPSAKOB MEHBIIYIO, YEM METAJLI, TEIUIONPOBOAHOCTD, IPUBOJNUT K CHUKEHHIO
K03 duUIMEHTa TeIIONEepeaauu. 3a CYET 3TOTO CHUYKAETCS MOIIHOCTh TETJIOBO-
ro MOTOKa uepe3 MOBEPXHOCTh TEINIOOOMEHA M, €CTECTBEHHO, CHUXKAeTCs 3(-
dextuBHOCTH paboThl KY (yMeHbIIaeTcs KOJIMYECTBO BHIPA0ATHIBAEMOTO TIApa).
Temneparypa orBoaumMbix u3 KY apIMOBBIX Tra3zoB Bo3pacraer. Kpome Toro,
IIPOUCXOJNT IEPErPEB 3MEEBUKOB U HUX ITOBPEXKIECHUE BCIEACTBUE CHUKECHUS
HECYIIeH CIIOCOOHOCTHU CTaJIH.
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Jlns mpepynpexaeHus 0Opa3oBaHUs HAKUIKA B KayeCTBE MUTATEIbHOU
BOJIbI UCITOJIB3YIOT MPEABAPUTEILHO XUMOUYHUIICHHYI0 BOoay (MOXHO OpaTh Ha
TOC). [ToMuMO 3TOrO MPOU3BOAMTCS HEMPEPBhIBHAS M MEPUOANYECKAS TIPOTYB-
Ka cuctembl (yaajieHue 4actd Bojbl). [IpoayBka mpeaynpexaaeT pocT KOHIICH-
TpalUU CcoJjiel B cucteMe (BoJa MOCTOSTHHO UCTApSAETCsl, a COJepKaIIUecs B Hel
COJIM — HET, MO3TOMY KOHIICHTpalus coyiell pacter). HempepsiBHAs mpoyBKa
KOTJa cocTapiisieT 00bIYHO 3 — 5% MU 3aBUCUT OT KauecTBa MUTATEIbLHON BOJIbI
(ne momxna mpesbimath 10%, Tak Kak ¢ MPOIYBKOW CBsi3aHA MOTEPS TEIIA).
[Tpu skcrutyatanuu KY BeicOkoro naBieHus, paboTarONIMX C MPUHYAUTEIbHON
HUPKYJISIIUEN BOJIbI, TOMOJHUTEILHO MPUMEHSAIOT BHYTPUKOTIOBOE (hochaTu-
poBanue. Ilpu 3TOM KaTHOHBI KaJbLiMsl U MarHus, BXOJAIIME B COCTaB oOpa-
3YIOIIUX HAKUIb CYJIb(PaTOB, CBA3BIBAIOTCA ¢ (oChHaTHBIMU aHUOHAMH, 00pa3ys
COEIMHEHMsI, MaJOPACTBOPUMBIE B BOJI€ M BBINAJAIOUIUME B TOJIIE BOJSHOTO
o0beMa KoTJia B BUJIE JIETKO YAAJIIEMOro MPHU MPOyBKE 1UIaMa.

PactBopeHHbIe B MUTATEIBHON BOJIE KUCIOPO U YIJIEKUCIBINA T'a3 BBI3bI-
BaIOT KOPPO3UI0 BHYTPEHHUX CTEHOK KOTJA, IPUYEM CKOPOCTh KOPPO3UH BO3-
pacTaeT ¢ MOBBIIICHUEM JaBJICHUS U TeMiepaTypsl. g yaaneHus ra3oB U3 Bo-
Il IPUMEHSIOT TEPMUYECKYIO Jieadpanuto. Taxxke Mepoil 3aluThl IPOTUB KOP-
pO3UU SIBISIETCS MOAJIEp)KaHUE TaKOM CKOpPOCTH B TpyOax, ImpH KOTOpPOM mmy-
3BIPBbKH BO3/lyXa HE MOTYT YAEPKHBAThCS HAa UX nmoBepxHoctu (Buitie 0,3 m/c).

B cBs3u ¢ NOBBILLIEHHEM THUIPABIMYECKOTO COMPOTUBIICHUS] Ta30BOTO
TpakTa U CHUKEHUEM CHJIbI €CTECTBEHHOM TSTU BO3HUKAET HEOOXOAUMOCTD yC-
TAHOBKH JIbIMOCOCa (MCKycCTBeHHasl Tsra). [Ipu 3ToM Temmeparypa ITbIMOBBIX
razoB He JospkHa npeBbimaTh 250 T Bo uzbexxaHue pa3pylieHus: 3TOTo arra-
pata. Ho uem Hmke TemmepaTypa OTBOAMMBIX IBIMOBBIX Ta30B, TeM Ooee
MOIIHBI HEOOXOIUMO MMETh IBIMOCOC (pacTeT MOTpeOJICHHE AIIEKTPOIHEP-
run). Cpok okynaemocta KY 00bIYHO HE MPEBBIIIAET OJHOTO TO/IA.

Bo3ayxonogorpesaresiu

Hcnonp3yroTest UIsi TOJ0TpeBa BO3ayXa, M0JaBaeéMOT0 B I€Yb HA CXKHTa-
Hue ToruuBa. [logorpeB Bo3myxa MO3BOJSIET CHU3UThH PACXOJ TOILIMBA B IEYH
(xkrx moBwimaetcst Ha 10 — 15%).

Temreparypa Bo3ayxa MOCIE BO3IyXOIMOAOTPEBATEIS MOXKET JOCTHTATh
300 — 350 €. 310 cocOOCTBYET YAYUIIEHUIO MPOIECCa TOPEHUS, TTOBBIICHUTO
MIOJTHOTHI CTOPAHUS TOIUIMBA, YTO SIBIISICTCS OYEHb BaXKHBIM IMPEHMYIIICCTBOM
IIPH UCIIOJIb30BAHNUN BBICOKOBSI3KHX JKUIKAX TOIUIHB.

Taxke mpenmyIecTBaMM BO3yXOIOAOTpeBaTener no cpasHeHno ¢ KY
SIBIISIETCSI IPOCTOTA X KOHCTPYKIINH, 0€30ITaCHOCTh KCILTyaTaIluH, OTCYTCTBHE
HEOOXOIMMOCTH yCTAaHABIMBATH JOMOJIHUTEIBHOE 000pYA0BaHue (1ea’paTopsl,
HACOCHI, TEIUIOOOMEHHUKH | T. J1.). OIHAKO BO3AYXONOJOTPEBATENN MPH JCH-
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CTBYIOLIEM COOTHOLIEHUHW II€H Ha TOIUIMBO M HAa BOJSIHOW Iap OKa3bIBAIOTCS
MeHee SKOHOMHYHBIMH, YeM KV (lieHa Ha map y Hac o4eHb BbICOKas — B 6 pa3
Boimie 3a 1 I'J[x). [Toaromy BeIOMpATh CrIOCOO yTUIM3AIMK TEIUIA JBIMOBBIX ra-
30B HY>KHO, UCXO/I1 U3 KOHKPETHOM CUTYyalluu Ha JAHHOW yCTaHOBKE, MPEANpHU-
ATHUU U T. [I.

[TpumeHstoTCsl BO3AYXO0MNOI0TPEBATENH ABYX THUIIOB!

- pekymnepatuBHbIe (lepegava Teria yepes CTCHKY);

- percHepaTHBHBIC (AKKYMYJIMPOBAHHE TEILIA).

10.2. YTuan3anus Temjia BEeHTUISIHOHHBIX BLIOPOCOB

Ha oromyeHve u BEHTWIALMIO MPOU3BOJICTBEHHBIX UM KOMMYHAJIbHO-
OBITOBBIX 3/IaHUN M COOPYKEHUI pacxomyeTcsi O0NbIIOe KOTMUYECTBO TEIUIOTHI.
Jlnist OTAENBHBIX OTpaciiell MPOMBIIIICHHOCTH (B OCHOBHOM JIETKasl MPOMBIIII-
JICHHOCTH) 3TH pacxojsl pocturaior /0 — 80%u Gosee ot o01Iel moTpeOHOCTH
B TEIUIOBOM »Hepruu. Ha GoNbIIMHCTBE MpEANpUATHI U B OpraHU3alUsAX Terl-
JOTa yAaIsieMOro BO3AyXa OT CHUCTEM BEHTWJISIUU M KOHAUIIMOHUPOBAHUS HE
UCTIOJIB3YETCS.

Bentunsauus ucnonpizyercst oueHb MHUPOKO. CUCTEMBI BEHTWISILIUH CO-
OpYXKaloTCsl B KBapTHpax, B OOIIECTBEHHBIX 3aBEACHUAX (IIKOJax, OONBHUIIAX,
cnopTkiybax, OacceiiHax, pecTopaHax), B MPOU3BOJICTBEHHBIX IMOMEIICHUSX U
T. 1. 171 pa3nuyHbIX 1eneid MOTYT MPUMEHSITHCS Pa3IMuHbIe THITbI BEHTUJISIH-
OHHBIX cucTteM. OOBIYHO, €CIi 00bEM BO3yXa, KOTOPBIN JOKEH 3aMEHITHCS B
MOMCIICHNN B SAMHHUIY BpeMeHH (M /dac), HEBENHK, TO IPUMEHSETCS eCTecT-
BEHHAsl BEHTWISAIUS. Takue CHUCTEMBbl peajn30BaHbl B KaXKIOW KBapTHpE U
OOJBIIMHCTBE OOLIECTBEHHBIX YUPEXKACHUN U opranu3anuil. [Ipu sToM ncnois-
3yeTcsl SIBJICHHE KOHBEKIMH — HArpeThld BO3AyX (MMeeT MOHMKEHHYIO ILIOT-
HOCTB) YXOJUT Yepe3 BeHTUISIIMOHHBIC OTBEPCTHSI U OTBOAUTCS B aTMocdepy, a
Ha €ro MECTO Yepe3 HEIJIOTHOCTH B OKHAX, JBEPSIX M T. JI. MMOJACACHIBAETCS CBE-
KU XOJOHBIN (00Jee BhICOKAs TNIOTHOCTB) BO3AYX C yiuibl. [Ipu sToM Hens-
O€XHBI TOTEPH TEILIa, TAK KaK Ha MOJOrPEB MOCTYMAIOIIETO B TIOMELIEHHE XO-
JOJHOTO BO3[yXa HEOOXOAMM MOMOJIHUTEIBHBIA pacxoj TemnoHocutens. [lo-
TOMY NPUMEHEHHUE AK€ CaMbIX COBPEMEHHBIX TETUIOM3OJIALMOHHBIX KOHCT-
PYKIHI U MaTepuanoB MPHU CTPOUTENIHCTBE HE MOXET MOJHOCTHIO YCTPAHHUTH
TeIuIoBble moTepu. B Hammx kBaptupax 25 — 30%0renaoBbIX MOTEPH CBSI3aHbI
UMEHHO ¢ pabOTON BEHTWIIALIMU, @ BO BCEX OCTaJbHBIX CIydyasX 3Ta BEIMYMHA
ropaszio BhIIIIE.

CucTteMbl IPUHYIUTENBFHON (MCKYCCTBEHHOW) BEHTHIISIIUN TPUMEHSIOT-
Cs MPU HEOOXOIUMOCTH WHTEHCUBHOTO OOMEHa OOJbINX OOBEMOB BO3/yXa,
YTO OOBIYHO CBSI3aHO C MPEAYNPEXKICHUEM POCTa KOHIIEHTPAIIMM OMAacHBIX Be-
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mectB (BpEIHBIX, TOKCHYHBIX, MOXKAPOB3PHIBOOMACHBIX, MMECIOIIUX HEMPHSIT-
HBIM 3amax) B moMerieHuu. [IpuHyuTenbHas BEeHTUISAIUS Pea3yeTcsl B POU3-
BOJICTBEHHBIX MTOMEIIICHHSIX, HA CKJIaJIaX, B XpaHWIMIIAX ¢/X MPOAYKTOB H T. 1.

W cnons3yroTest CUCTEMBI IPUHYAUTEIHHON BEHTUIISIIIANA TPEX THIIOB:

- MPUTOYHAs BEHTHJIAIHS,

- BBITSDKHAS BEHTHJISIIHUS,

- KOMOWHUPOBAaHHBIC CUCTEMbI BEHTUIISIIHH.

[TputouHasi cucTemMa COCTOMT M3 BO3IYXOMYBKH, HATHETAIOMIEH CBEXHIA
BO3JyX B TIOMEIICHHE, MPUTOYHOTO BO3AYXOBOJA W CHUCTEMBI PaBHOMEPHOTO
pacmpeneneHus Bo3Iyxa B o0beMe rmomenieHus. V30bITouHbIi 00beM BO3AyXa
IIPU STOM BBITECHSIETCS Yepe3 HEIJIOTHOCTH B OKHAX, ABEPSIX U T. .

BrITsKkHasE cUCTeMa COCTOMT M3 BO3AYXOYBKH, OTKAYMBAIOIICH BO3MYX
U3 TIOMENICHHsI B aTMOC(epy, BBITSHKHOTO BO3AYXOBOAA M CUCTEMBI JIJISl paBHO-
MEPHOTO OTBOJIa BO3IyXa n3 o0bema nmomemnieHus. CBEXXHid BO3IYyX B TOM CITy-
Yae MO/ICACHIBAETCS B IOMEIIEHUE CKBO3b Pa3IMYHbIC HETIJIOTHOCTH MJTU CTICIIH-
aJIbHBIE CHCTEMBI MTO/IBOIA.

KomMOuHMpOBaHHBIE CUCTEMBI TIPECTABISIFOT COOOW COBMEIICHHBIEC MPH-
TOYHO-BBITSKHBIE CHCTEMbl BEHTUJISAIMH. VCTONB3YIOTCS, KaKk MpaBHIIO, TpU
HEOOXOIUMOCTH OYeHbh WHTEHCHBHOTO OOMEHA BO3/yXa B KPYITHBIX MMOMEIICHH-
SIX; TIPH TOM TIOTpEOJIeHUE TeTl1a Ha MO0TPEB CBEIKETO BO3TyXa MaKCHUMAJIbHO.

[IpuMeHeHne CHUCTEM €CTECTBEHHOW BEHTHJISIIUU M OTACIBHBIX CHUCTEM
BBITSDKHOUM ¥ TIPUTOYHON BEHTHIIALIUN HE TTO3BOJISIET UCIIOJIB30BaTh TEIJI0 OTBO-
JUMOTO BO3yXa JJIS MOAOTPEeBa CBEXKETO BO3/yXa, MOCTYIAIOIIEr0 B TIOMeEIIIe-
Hue. [Ipu sxcruryaTanum ke KOMOMHUPOBAHHBIX CHCTEM CYIIECTBYET BO3MOXK-
HOCTh YTHJIM3AIIUN TEIJIa BEHTUJISIIMOHHBIX BRIOPOCOB JJISI YACTHYHOTO TIOJIOT-
peBa MPUTOYHOTO BO3AyXa U CHIDKEHHUS MOTPEOJICHNs TeTUIOBOM sHepruu. B 3a-
BUCHUMOCTH OT Pa3HOCTH TEMIIepaTyp BO3AyXa B MOMELICHUH U Ha yJIHUIE pac-
XOJ TeIjIa Ha TIOJIOTPEB CBEXKETO BO3ayXa MOXKeT ObITh cHUkeH Ha 40 — 60%.
[TomorpeB MOKET OCYIIECTBIISITHCSI B PETEHEPATUBHBIX U PEKYNIEPATHBHBIX TETI-
nooomenHukax. [lepBeie mpeAnoYTUTENBHEE, TAK KAaK MMEIOT MEHBIIINE Tadapu-
ThI, METAJUIOEMKOCTh U TUIPABIMYECKOE COMPOTUBIICHUE, 00JagatoT OOJIbIIeH
3 (HEKTUBHOCTHIO U TIPOIOKATEIBHBIM CPOKOM cITykObI (20 — 25meT).

Bo3ayxoBonbl moABOASTCS K TEMJIOOOMEHHBIM arapaTaM, U TEIUIO Tie-
penaercss HampsIMyIO0 OT BO3JyXa K BO3JYXYy Yepe3 pa3esiollyl0 CTEHKY WIH
aKKyMyJUpPYIOIIyI0 Hacagky. Ho B HEKOTOpBIX ciyyasix CyIIECTBYeT HE00XO-
JUMOCTh B PA3HOCE MPUTOYHOTO U BBITSDKHOTO BO3AYXOBOJIOB HAa 3HAYUTEIIHHOE
paccrosinue. B Takom ciydae MokeT ObITh peau30BaHa cxema TeriooOMeHa ¢
MPOMEKYTOUHBIM ITUPKYIHPYIOMUM TerutoHocuTeneM. [Ipumep paboThl Takoi
CHUCTEMBI TIpU TeMriepaType B nmomenieHuu 25 C u temrepaType OKpyKaromiei
cpensl —20 T nmokasan Ha puc. 10.5.
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Oxpyxaromas
cpena
Puc. 10.5.IIpumep paboThI CUCTEMBI TETLIOOOMEHA € TPOMEKYTOYHBIM TUPKYITUPYIOIIAM
TeIuIoHOCUTeNeM: 1 —BBITSHDKHOM BO3yXOBOI;, 2 —IIPUTOYHBIA BO3TYXOBO/I;
3, 4 —opebpeHHbIe TpyOUaThie 3MEEBUKH; S —TpyOOIPOBO/IbI HUPKYISIIUN TPOMEKYTOUHOTO
TEIJIOHOCUTEJS (B KAYECTBE MPOMEIKYTOYHOTO TEIFIOHOCUTEISI B TAKUX CUCTEMAX OOBIYHO
UCTIOJIB3YIOTCSI KOHIIGHTPUPOBAHHBIE BOJHBIC PACTBOPHI COJICH — paccodibl); 6 —Hacoc;

{ —3MEEBUK I JOTIOJIHUTEIBHOTO [TOI0IPEBA CBEXKETO BO3/1yXa BOASIHBIM IIapOM
WJIU TOPsiYel BOIOM

Cucrema pabotaer cieayromum oopazoM. Terbiit Bo3ayx (+25 C) us
TIOMEIIEHUS BBIBOJMUTCS TI0 BBITSDKHOMY BO3IyX0Boay 1 depe3 kamepy, B KOTO-
poii yCTaHOBJIEH OpeOpeHHBI 3MeeBUK 3. BO3IyX OMBIBAaET HapyXHYKO IIO-
BEPXHOCTh 3MEEBUKA U TEPEIaeT TEeIUIO XOJIOJIHOMY MPOMEKYTOYHOMY TETIO-
HocuTelo (paccoity), MPOTEKAIOIIeMy BHYTPH 3MeeBUKa. Bo3ayx oxaxmaercs
10 0 °C u BeiOpackiBaeTcs B atMocepy, a mogorpetsiii 1o 15 C paccon no
TpyOOINPOBOIAM IHUPKYISIIIMKA S MOCTYHaeT B KaMepy MOJIOTPEBA CBEKETO BO3-
Jyxa Ha TMPUTOYHOM BO3IYyXOBOJE 2. 37eCh MPOMEKYTOUHBIA TETNIOHOCUTEIb
OT/JAeT TEIUIO CBeXeMmy Bo3Ayxy, mojorpeBas ero or —20 T go +5 °C. Cam
MPOMEKYTOUYHBIN TEIJIOHOCUTENb TIPH AToM oxjaaxaaercs oT +15 T go —10 T.
OxnakIeHHBI paccoil MOCTyNaeT Ha MPUEM Hacoca M CHOBa BO3BpAIACTCs B
CUCTEeMY Ha perupKymsaiuio. CBEXH NPUTOYHBIA BO3AYX, MOIOTPETHIA 10
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+5 °C, MOXeT cpa3y BBOJUTHCSA B TIOMEIICHUE U JOTPEBAThCA A0 TpeOyemoi
temmepatypbl (+25 C) ¢ moMoIbI0 OOBIYHBIX PagUaTOPOB OTOILICHHUS, & MO-
KET TOJIOTPEBATHCS HEMTOCPEACTBEHHO B BEHTUJISIIMOHHON cucteme. J{s aToro
Ha MPUTOYHOM BO3IyXOBOJIC YCTAHABIMBACTCS IOTIOJHUTEIbHAS CEKIUs, B KO-
TOpPOM pa3MeliaeTcs OpeOpeHHBI 3MEeeBUK. BHYTpH TpyOOK MpoTeKaeT rops-
YU TEIUIOHOCHUTENb (TeIuiopUKalMOHHAS BOJA WM BOJISHOW Map), a BO3IYX
OMBIBaET HAPYKHYIO MIOBEPXHOCTh 3MeeBHKa 1 HarpeBaercs 1o +25 . Ilocne
ATOTO TETUIBIA CBEXKHN BO3AYX paclpeaensieTcs B o0beme momemnieHus. [Ipume-
HEHHUE TaKOTo criocoba JaeT psl MPeuMyIecTB. Bo-mepBbIX, BCIEICTBHE BBICO-
KO CKOpPOCTH BO3JyXa B CEKIIMU IMOJOTPEBa 3HAYMTEIBHO (B HECKOJIBKO pa3)
NOBBIIIAeTCS KOA((GUIIMEHT TeIJIoNepeIayl 1Mo CPaBHEHUIO ¢ OOBIYHBIMU pa-
IUaTOpaMH OTOIUICHHs. DTO MPUBOAUT K CYIICCTBEHHOMY CHIDKEHHUIO OOIIeH
METAIJIOEMKOCTH CHUCTEMBl OTOIUICHHS — CHIDKCHHIO KalHMTaJbHBIX 3aTpar.
Bo-BTOpBIX, TOMEIICHHE HE 3arpoMOXKIaeTCs paauaTopaMu OTOIUICHUS.
B-TpeTbux, MOCTUraeTCcsl paBHOMEPHOE paclpeie]ieHHe TEMIIEpaTyp BO3ayXa B
o0beMe MOMEIIeHUs. A TIPU UCTOJIb30BaHUN PAJUATOPOB OTOIICHHUS B KPYII-
HBIX MMOMEMICHUAX CIO0XKHO 00ECTICUnTh paBHOMEPHBIN MPOrpeB Bo3ayxa. B mo-
KaJbHBIX O0JIACTSAX BO3AYyX MOXKET UMETh TEMIEpaTypy CYIIECTBEHHO BHIIIIE
WJIA HUKE HOPMBI.

EnMHCTBEHHBIN HETOCTATOK — HECKOJIBKO MOBBIIIAOTCS THIPABINYECKOE
COMPOTHBIIEHUE BO3AYIIHOTO TPaKTa M PACXON AJIEKTPOIHEPTHMH HA TMPHUBOJ
NPUTOYHON BO3MyX0MyBKU. HO IpenmMyIiiecTBa HaCTOJIBKO 3HAUYUTEIBHBI U OYe-
BUJHBI, YTO TIPEIBAPUTEIBHBIN MOAOTPEB BO3/IyXa HEMOCPEACTBEHHO B BEHTH-
JSIITAOHHOM CHUCTEME MOYKHO PEKOMEHIOBAaTh B MOJABISIONIEM OOJBIIMHCTBE
CITy4aes.

Jly1st Toro 9T00B! 00ECIIeYnTh BO3MOXKHOCTh YTUIU3AIMH TEIlIa B CIy4yae
WCITOJIb30BAHUS CUCTEM MPUTOYHON WJIM BBITSDKHOW CHCTEM BEHTIUISIINH B OT-
NETHHOCTH, HEOOXOAMMO OPTaHW30BaTh IEHTPATM30BAHHBIM COOTBETCTBEHHO
OTBOJI WJIM TIOJIBOJ] BO3AyXa 4Uepe3 CIEIHaIbHO CMOHTUPOBAHHBIE BO3IYXOBO-
nel. [Ipu 3TOM HEOOXOIUMO YCTPAHHWTh BCE SN W HEIUIOTHOCTH, YTOOBI HC-
KITFOUNTH HEYIPABIISIEMBIA BBIYB HIIH MOJCOC BO3IyXa.

Cucrempl TEII00OMEHA MEXTY YIaIsIeMbIM U3 TTOMEIICHUS BO3yXOM U
CBEKMM MOKHO MCTIOJIB30BaTh HE TOJBKO JJIS MOJOTPEeBa MPUTOYHOTO BO3IyXa
B XOJIOJHOE BPEMs T0Jla, HO M JUIsl OXJIQXKJICHUS €T0 JIETOM, €CIId MOMEIICHUE
(opuc) obopynoBaHo KoHauIMOHEepaMHu. OXJIAXIACHHE 10 TEMIIEpaTyp HIKE
TEMITepaTyphl OKPY>KAIOIIeH Cpeabl BCETAa CBSI3aHO C BBHICOKMMH 3aTpaTaMu
sHeprun (dyIekTpo3Hepruun). [103TOMy CHU3HTH pPacxoj 3JICKTPOIHEPTHH Ha
nojiep >kaHre KOM(QOPTHOUM TeMIiepaTyphl B TIOMEIICHUN B KapKoe BpeMsl ToJ1a
MOXHO TIPEIBAPUTEIHHBIM OXJIAKIECHUEM CBEKEro BO3/IyXa OTBOJMMBIM XO-
JIOJTHBIM BO3TyXOM.

121



Tema 11. OCHOBBI DQHEPTETHYECKOI'O AYAUTA
N MEHE/KMEHTA

11.1.Opranu3anus, uejn U GyHKIIUN IHEPTeTHYECKOT0 MEHEIKMEHTA

DHeprocOepexeHrne 03HayaeT nepexo] K 3HeprodrpHeKTUBHBIM TEXHOJIO-
T'USM BO BCEX OTPACISIX SKOHOMUKH, BKIIIOYas TOTTMBHO-Y)HEPT€TUUECKUN KOM-
IUIEKC, SHEPrOEMKHE OTPACIH IPOMBIIIIEHHOCTH, KOMMYHaJIbHO-OBITOBO CeK-
TOp, CETBCKOE XO35IMCTBO U ANEKTPU(DULIIMPOBAHHBIN TpaHCTIOPT. DHEprocOepe-
KEHHE O3Ha4yaeT palloHaJIbHOE UCIOJIB30BaHNUE YHEPTHH BO BCEX 3BEHBSX IO-
JTy4eHus, IpeoOpa30BaHus U paclpeieseHus SHEPTUU — OT JOOBIYH MEPBUYHBIX
HHEPToOpecypcoB 10 MOTPEOICHUSI BCEX BUAOB YHEPTUU KOHEYHBIMH I10JIb30Ba-
tensmu. [lytu peieHus 3Tol mpoOiaeMbl BKIIOYAKOT B ceOs: A PeKkTHUBHBIE
TEXHOJOTHH TPOU3BOJICTBA, NEpeauu, paclpeaeecHus] U MOTpeOIeHUs dHEp-
TMH, MaKCHMAJIBHOE HCIIOJIb30BaHNE BO30OHOBIISIEMBIX HCTOYHHKOB JHEPTHUH;
BHE/IPEHHE HOBBIX TEXHOJIOTUH U 000pYAOBaHUS, 00ECIEUNBAIOIINX CHIDKEHUE
yJIeIBHOTO PacXoja TOIUIMBA, TETJIOBOM M 3JIEKTPUYECKON SHEPTUU; COBEPIICH-
CTBOBaHHE M MOJEPHHU3AIMIO CYIIECTBYIOLIETO OOOPYIOBAHUS; IIUPOKOE HC-
MOJIb30BaHNE BCEX BTOPHYHBIX SHEPTETHUECKHX PECYPCOB; 3aMEHY JOPOTHX
BUJIOB TOIUIMBA Ha OoJjee AemieBbie (BKJIIOUYAs TaKKe IMEPEX0]l HA MECTHBIC BU-
IbI TOTUTABA) | T. 1.

[Tpu sTOM mpobIEeMa SHEpProcOepeKEHUsT HE MOXKET OBITh PellIeHa TOJIBKO
YHCTO TEXHUYECKUMU cpeacTBamu. i1 ee oCylIecTBICHUs HEOOXOMMO HaJIH-
YHe CUCTEMBI YIIPABICHHS MMOJTyYeHUEM U JOCTABKOW SHEPTHH MOTPEOUTEINSIM, a
TaKXke MOTPEOJICHUEM PHEPIUU Pa3IMYHBIMU MOTPEOUTENSIMU. DTU yIpPaBJICH-
4YeCcKHe 3a7]auu ¥ MPU3BaH peIaTh SHEPreTUYECKUI MEHEIKMEHT.

JHepreTuyecKuii MeHeI)KMEeHT — 3TO COBOKYITHOCTh OPTaHU3aI[MOHHBIX
Y TEXHUYECKUX MEPONPUSATHI, HAPABICHHBIX Ha MOBBIIEHUE YPPEKTUBHOCTH
MCTIOJIb30BaHUS TOIUIMBHO-YHEPTETUIECKUX PECYPCOB.

[ToHATHE SHEPTrETUYECKOTO MEHEKMEHTA MOSBUIOCH CPAaBHUTEIHHO He-
JaBHO B OTEYECTBEHHOH JHUTEpaType. DHEPrOMEHEIKMEHT, M0 CYTH, MPEACTaB-
JsIeT co0oi rpaMOTHOE, THOKOE, HEMPEPHIBHOE U HAYYHO 0O0CHOBAaHHOE YIPaB-
JICHHE SHEPreTHUECKUMU PecypcaMy MPOU3BOACTBA, HAUMHASA C YPOBHS LieXa U
3aKaH4YMBAsI IPEIIPUATAEM, KOHIIEPHOM, OTPACIbBIO.

Ocnosnaa 3adaua Inepzemuueck020 MeHeOHCMeHma — TPOBeeHUE
KOMILJIEKCHOTO aHaJlM3a YHEPTONOTPeOIeHUs U €ro U3MEHEHHE B 3aBUCUMOCTH
OT MPOBOJAMMBIX YHEPrOCOEPETAIONINX MEPONPHUSATHI, BKITFOUAsl Y4€T, KOHTPOJIb
¥, B KOHEYHOM HUTOTE€, MUHUMU3AIUIO TOTPEOICHUS TOTLTMBHO-YHEPT e THIECKUX

pecypcoB.
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SBnsisch 4acThIO OOIIEr0 MEHEHKMEHTA, YHEPTCTUUECKU MEHEIKMEHT
MOBTOPSIET €r0 MEPAPXHUECKYIO0 CTPYKTYpy. Tak, pazinyaroT SHEpreTHYecKuil
MEHEI)KMEHT MaKpOYpPOBHSI M JHEPreTUYECKUU MEHEIKMEHT MHUKPOYPOBHSI.
DHepzemuueckuii. MeHeONHCMEHm MAKpOYPOGHsA BKIIIOYAET YIIPABICHUE pa-
[MOHAJILHBIM HCIOJIb30BAaHUEM TOIUIMBHO-PHEPIE€TUYECKUX PECYPCOB HA MEXK-
TOCYJapCTBEHHOM, BHYTPUTOCYIApCTBEHHOM, OOJIACTHOM, PailOHHOM, TOPOJ-
CKOM, OTPAcJIEBOM YPOBHSX. IHEPZEMUUECKOMY MEHEOHCMEHMY MUKPOYDPOG-
HA COOTBETCTBYET YNPABJICHUE HA YPOBHE MPEANPUITHS, yUpEKACHUS, GUPMBI,
OpraHu3alluu.

Kaxknomy 13 BbIIENEPEUUCIEHHBIX YPOBHEHW 3HEPreTUUECKOr0 MEHE K-
MEHTa COOTBETCTBYIOT CBOM KOHKPETHBIC IEJIN:

- LEJbI0 MEXTOCYJAPCTBEHHOTO SHEPTETUYECKOTO MEHEIKMEHTA SIBJIS-
€TC COXPAHECHHE M PALMOHAIIBHOE MCIOJIb30BAHUE MHUPOBBIX 3allaCOB DHEpIe-
TUYECKHUX PECYPCOB, TOUCK HOBBIX MCTOYHHKOB U (HOPM DHEPTHH, COXPAHCHHE
OKPYXaroUIEH CPebl;

- [elb BHYTPUTOCYAAPCTBEHHOTO JHEPreTUYECKOTO MEHEI)KMEHTa —
oOecrieueHrue IHEPreTUYeCKO HEe3aBUCUMOCTH M O€30MaCHOCTH, ISl CTpaH
CHI" —niepexo OT 3HEpro3aTpaTHOM K SHEPTod(PhEeKTUBHON SKOHOMUKE;

- 1enb 00JaCTHOrO, PalfOHHOTO, TOPOJCKOr0 YHEPrETUYECKOTO MEHEIK-
MEHTa — JOOUThCS MHHHUMAIBHOTO TOTPEOICHUS TOIUTUBHO-DHEPTETUICCKUX
peCypcoB Mpu 00EClEeYEeHUN KadecTBa (PYHKIIMOHUPOBAHMS XO35MUCTBA U KOM-
(OpPTHBIX YCIOBUH )KM3HU HACEIEHUSI COOTBETCTBYIOIIUX PETHOHOB,;

- 1IeJIb OTPaCIEBOr0 AHEPIETUYECKOI0 MEHEI)KMEHTA — MOBBICUTD PO-
W3BOJIUTEILHOCTh MPEINPUSTUHN OTPACIH, HE YBEJIMUMBAS MPU ITOM MOTpedIe-
HUSI TOIUTMBHO-3HEPTETUYECKUX PECYPCOB,;

- LEJbI0 SHEPreTUYECKOTr0 MEHEKMEHTA NPEANPUITUS ABISETCA CHU-
KEHUE PHEPreTHUUECKOW COCTaBIIAIONICH B OOIIEH CTPYKType 3aTpar Mpearpu-
ATHSI ¥, CIIEIOBATEIHHO, 00ECTICUCHNE KOHKYPEHTOCITIOCOOHOCTH BBITyCKAEMOM
MPOAYKIIMY Ha BHYTPEHHEM U BHEIIIHEM PBIHKAX.

DOYHKINH YHEPTeTHYeCKOr0 MEeHe>KMEeHTA BKIIIOYAIOT B ce0sl:

- B3aUMOJICWCTBUE C MPEANPUATUIMU — IPOU3BOAUTEISIMH SHEPTUU;

- B3aUMOJICHCTBHE C SHEPrOCHAOKAIOLIMMHU OPTraHU3ALMIMU,

- o0pabotka wHpoOpManuK 00 3HEPromoTPeOSICHUH 10 OTIACTHHBIM
MO/Ipa3/IeNICHUsM;

- MOATOTOBKA MPEAJIOKEHUM 10 YIHEProcOEepeKEHUIO;

- 3aIlyCK M yIpaBJeHHUE dHeprocOeperaronmmMm NpoeKTaMH;

- pabota ¢ pyKOBOJCTBOM M COTPYAHUKAMH XO35SHUCTBYIOIIETO CYObEKTa
10 BOTIPOCAM IHEPTOomOTPEOICHHUS .
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JlocTaTOYHO HIMPOKUM IMAIa3oH BBINOJHAEMbIX (DYHKUUN AUKTYET He-
00X0IUMOCTh MaKCUMAJIbHOTO MPUOIMKEHUS] IHEPTETUYECKOTO MEHEIKMEHTa
K PYKOBOJICTBY CyOBEKTa XO3sIIICTBOBAHHUSA U JUHAMHYHOTO B3aWMOJEUCTBUSA C
HUM. B NpOTHBHOM cily4yae 3HEPreTUYECKUH MEHEIKMEHT OyJeT Manod(gek-
TUBHBIM M HE CMOXET O0ECMeUnTh 33JJaHHYIO 1IeJIb — CHIDKEHHE MOTpeOIeHus
TOIUIMBHO-2HEPT€THUECKUX PECYPCOB.

DHEpreTU4ecKuil MEHEPKMEHT BKJIOYAET B €€0s OpraHU3ALMIO OITH-
MaJbHOTO (PYHKIIMOHUPOBAHUS M PA3BUTHS SHEPTrEeTHUYECKOM YacTH JH0O0r0
IIPOU3BOJICTBA HA OCHOBE JOCTHKEHUU HAayKH, TEXHUKH, TEXHOJIOTHMU. B cBOrO
ouepesb, 3TO U CUCTEMAaTHYeCKOe MpOBEIeHUE dHeproayanTa (o0cieqoBaHus)
OCHOBHOTO M BCIIOMOI'aTEJIbHOIO IMPOU3BOJICTBA, pa3pabOTKa KOHKPETHBIX pe-
KOMEHJIALMK U MEPONPHUITUM 110 SKOHOMHUHU DJIEKTPOIHEPTUU C ONPEIEICHUEM
0’KHJIa€MbIX U TPEeOyEeMBbIX CPEJICTB, OTBETCTBEHHOCTDH 3a MPOBEICHUE MOJIUTH-
KU DSHEprocOepekeHus Ha NPEANpUATUH, U3YyUEHHUE JOCTHXKEHUH B olrnactu
3HeprocOeperaonx TEXHOJOTHH, pa3padoTka MporpaMM HX BHEAPEHUS Ha
IPOU3BOJCTBE C OOOCHOBAHMEM HSKOHOMUYECKOH LI€JIECO00pPa3HOCTH SHEPIro-
cOeperaroiyx MEpONpUATUI, U3yUEHUE U OLICHKA JOCTUTHYTBIX PE3yJIbTaTOB.

[ToMrMO BBIIIIETIEPEUUCIICHHBIX MEPOIIPHUITUN, IHEProMeHeI:Kep (cre-
IIMAJBHOCTD €Ille JOCTaTOYHO PeaKasi Ul HAIIUX MPEINpHUITHi) pa3padaThiBa-
€T CTPOMHYIO CHUCTEMY CTHUMYJIHPOBAHUS SHEPTOCOEPEKEHUS U POCTa dHEpre-
TUYECKOU 3(PPEeKTUBHOCTU MPOU3BOICTBA, HECET OTBETCTBEHHOCTH 32 IJIaHUPO-
BaHHWE U BBIIIOJIHEHHE JHEPIeTHYECKUX IIPOEKTOB, 3@ 3aKYyIIKy U BHEIpPEHUE
sHepreTudecku 3HPEKTUBHOTO 000PYIOBAHHUS.

DHEpProMeHePKMEHT BKIIIOUAET TaKKe B ce€0s HOPMHMPOBAHHME pPACXOJIa
HHEPreTHYECKUX PECYPCOB; pa3pabOTKy HOPMATHUBOB PAIlMOHAIBHOTO PacX0/10-
BAHMUA TOIUIMBA; PALMOHAJIBHOIO OTOIUIEHUWS, OXJIAXKICHHWs, TEIUIONEpeIayH,
IIPENOTBPALICHUS TEIUIONOTEPH, MUCIIOIB30BAHUS BTOPUYHBIX SHEPrOPECYPCOB,
YMEHBUIEHUS ITOTEPD IEKTPOIHEPTUM B CETAX U T. .

JHEProMeHeAKMEHT — 3TO, 60-NEPEbIX, HE OJHOKPATHOE MEPOINPUATHE,
a TOCTOSIHHASI, KPOTIOTIMBAsi MHOTOJETHSS (OKYNMaeMOCTh MPOTpaMM SHEPTo-
cOepexxeHus He Takas ObICTpasi, KaK y YUCTO KOMMEPUYECKHX MMPOEKTOB) paboTa
10 MOArOTOBKE OJHUX IPOTPaMM, UCIIOJIHEHHUIO U Pa3BUTHIO IPYTHUX.

Tax kak OojbllIKMe MPOEKTHI paclagatoTcs Ha psi 0ojiee MENKUX U KOH-
KPETHBIX, TO 6MOPbIM YPOEHEM O0S3aHHOCTEN SHEPrOMEHEIKEpa ABISETCS CO-
IJJACOBaHUE MHTEPECOB COOCTBEHHOI'O MPOU3BOJICTBA C BO3MOXHOCTSAMU MapT-
HEPOB, MPe/IaralofX peaaTu3alunio MEPOIPHUATHIA 110 SHEPTOCOEPEKEHHUIO.

B3auMozeiicTBuE ¢ pernOHAIBHBIMUA OPTaHAMM BJIACTH, OOIIECTBEHHBIMU
OpraHu3alMsIMH, BEIOMCTBAMM II0 3HEPrOHAN30pY — mMpemuil ypo6eHb Ies-
TEJIbHOCTH JHEPIOMEHEKEPA.
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Yemeepmoim ypoenem SBISETCS YETKOE 3HAHHE HOPMATHUBHO-TIPABOBBIX
aKTOB, TPEOOBAaHWI CTaHAAPTOB, PYKOBOMASAIINX JOKYMEHTOB B cdepe dHEepro-
coepexenus u 3PheKTUBHOTO SHEPronoTPeOICHHUS.

Hakonen, namoim yposnem NESTETHLHOCTH DHEPrOMEHEKEpa SBISETCS
HENPEPHIBHOE MOBBIIIEHNE COOCTBEHHOW KBaTM(PHUKAIUHU, TOCTOSIHHOE H3yde-
HUE TIEPEIOBOr0 OTECYECTBEHHOTO U 3apyO0eHOT0 OMbITa MPOBEICHUS IHEPTO-
cOeperaromnmx MeponpHUsSTHH.

WHorna sHEProMeHeHKMEHT OTHOCAT K YHCIY 3a/ad OOIIero yrpasiie-
HUS ¥ paCIIPOCTPAHSIOT Ha TaIlbI!

1) mpoexTupoBaHus;

2) CTpOWTEIBCTBA,

3) SKCIUTyaTaluy MPOMBIIIICHHBIX TPEANPHUSITHA.

[lepBpie 1Ba WUMEIOT OTPAaHUYCHHYIO 00JIACTH BO3JCWUCTBUSA M3-3a HE-
OO0JBIIOTO KOJTMYECTBA CTPOSIIUXCS MPEANPUATHI B CPABHEHUH C CYIIECTBYIO-
IMMH U TPOsIBIICHUS 3(PPeKTa B OTAATIEHHOM MEPCIIEKTUBE.

OcHoBHasi 3a/1a4a NMPOEKTHPOBAHUSI — OpUEHTAIM Ha A(P(HEeKTHBHBIC
TEXHOJIOTHH, UCIIOJIb30BaHNE JOCTYIMHBIX 10 CTOUMOCTH M IOCTaBKaM JHEPTo-
pecypcoB, cOaTaHCUPOBAHHOCTh MEKTEXHOJIOTUYECKUX DHEPTeTUYSCKUX ITHK-
JIOB.

CTpouTeNnbCcTBO, MOHTAX, HaJlaJKa 000pya0BaHMs TPEOYIOT COOIIOCHUS
HOPM C BBIXOJIOM Ha HOMHHAJIbHBIC PEKUMBI paOOTHI.

YnpaBieHue 3HEpPrOUCIONb30BAaHUEM B YCIOBUAX JKCILTyaTallUU CIIOXK-
Hee, TaK KaK 3aTparuBaeT MPEaNpUsTHs, UMEIOIIUEe Pa3HOe BpeMsi OCHOBAHMS,
YCIIOBUSI KOMILJIEKTAIMH 000pyAOBaHUA U AKCIUTyaTauu. CoCcTaBIsAOmKe Mpo-
1[ecca ynpaBJIeHUs] SHEPTOUCIIONIb30BAHUEM CIIETYIOIINE:

1. Opranu3anMoOHHbIE OCHOBBI:

1) coBMEIICHHE YCUINI TEXHOJIOTHYECKHIX, SHEPIETHUECKUX U TIIAHOBO-
(MHAHCOBBIX CITYXKO;

2) BHEIpEHHE MEXaHW3Ma JIEHCTBEHHOT0 3KOHOMHYECKOTO CTUMYIHUPO-
BaHUS JICSITSIBHOCTH BCEX 3aMHTEPECOBAHHBIX CIYXKO (MOydeHue U pacrpese-
JICHUE YKOHOMHYECKOU BBITOJIbI SHEPTOCOCPEIKCHMS).

2. HcxonHble 1aHHBIE B 3ajave YNPaBJIeHUs] FHEPTrOMCIOIb30BAHU-
eM. Hy>XHbBI KOppEeKTHBIE XapaKTEpUCTUKU MpPOIecca, Hy>KHbI TPUOOPHI U CHC-
TEMBbl y4eTa ¥ KOHTPOJS IBHXKEHHS (IPHUXOJ], pacxoj, TpaHchopMalus) SHep-
ropecypcoB u 3HeproHocureneil. Micxomnas uHpopMaius o mapamerpax dHep-
rocOepexeHHsI UCIONB3YETCS ISl KOHTPOJS TEKYIIEro pekuMa, IS BEeICHUS
OTYETHOCTH, KOMMEPUYECKIX PACUETOB, aHAJIM3a YPOBHS 3(PHEKTUBHOCTH SHEP-
romnoTpebIeHus.

125



3. OcHOBHbIe Hampap/ieHUs] MOBbIMIEHUs] 3(PeKTHBHOCTH IHEPro-
MCTOJIb30BAHHUS:

1. YaydiieHue KauecTBa KCXOHOTO ChIPhSl U SHEPrOPECypPCOB — COCTAaBA
ChIpbsI (CyIIKa, OYMCTKA), €ro (PU3MYECKOro COCTOSIHMS (ITOMOJI, TPaHyJIMPOBa-
HUE, PacceB), XUMHUECKOTO cocTaBa (00XKHT, J0OaBKa IIaCTH(PUKATOPOB, KaTa-
JU3aTOPOB) U T.II.

2. TexoOCny)KUBaHHE W PEMOHT TEXHOJOTHYECKOro 000pYyIOBAHHMS:
OYHMCTKA pa00YMX MOBEPXHOCTEH TEIMIOOOMEHHUKOB, ONTHUMH3AIIMS THAPABIIU-
YECKHX PEKUMOB TEIUIOCETEH, yCTpaHEeHUe AC(PEKTOB TEIUIOM3OJISINH, YTEUEK
BOJIbI, TIapa, CXKATOTO BO3yXa, PEMOHT W 3aMEHa M3HOUICHHBIX DJIEMEHTOB U
T.]I.

3. Parnuonanu3anus ¥ ONTUMH3AIKS PEKUMOB pabOThl 000PYI0BAHUS.
[Tpu Takux peKUMax pacxoj TOILTUBA, SHEPIHA MUHHMAJICH.

4. Vcnonb30BaHUE BTOPHYHBIX 3HEPropecypcoB. BBICOKOMOTEHIHAIb-
Heie BOP (400 — 1000 €) ucnons3yioT aub0 perenepamnuio (Bo3Bpar) B MepBoO-
HaydaJIbHBIA TPOIIeCC ISl HarpeBa 0oJiee XOJOHBIX AJIEMEHTOB, JIMOO YCTaHOB-
Ky JIOTIOJIHUTEIILHBIX YCTPOUCTB — KOTJIOB-YTHIIN3aTOPOB.

5. MoaepHu3aius U peKoHCTpyKius. Haubosiee pe3ynbTaTuBHOE U ca-
MO€ JIOpOTOCTOsIIee HanpaBleHne dHeprocoepexenus. Hanbonee pacmpocrpa-
HEHHbIE BUJBI PadOT:

- BHEJPCHHE CHUCTEM PETYJIMPYEMOr0 3JICKTPONPHUBOIA JI CHUKCHUS
pacxojia SHEpTHH;

- 3aMEHa OCBETUTEIbHBIX JIAMIT Ha 00JIee YKOHOMUYHBIC THIII;

- 3aMeHa BEHTWIATOPOB yCTapEeBIIIErO THUITA HOBBIMH M BHEJPEHHUE CHUC-
TEM aBTOMATHUYECKOTO YIPABICHUS JUISI CHUKCHUS PacXojia dJEKTPOIHEPTUH Ha
BEHTHJIAIHIO;

- opraHuzaiys CHCTeM OOOPOTHOTO BOJOCHAOXCHHS IS CHUKCHUS
pacxoia TEXHOJIOTMYECKON BOJIBI;

- 3aMeHa TOPIIHEBBIX KOMIIPECCOPOB TYPOMHHBIMU JUIS CHHYKCHHUS
DHEPro3aTpat Ha BEIPAOOTKY CKATOTO BO3IYyXa;

- BHEJIPCHHE IPOTPECCUBHBIX MPOU3BOICTBECHHBIX TEXHOJIOTHIA.

11.2.3HepreTuyeckuii 6ajaHc NpeINpUsATUS
DHepreTudeckuil 0asaHC NPOMBILUIEHHOTO NPEANPUSITHS SIBISETCA Hau-
Oosiee BaXKHOM XapaKTEPHUCTUKON SHEPreTHYECKOro XO34WCTBAa MPEAIpUSATHS.

OH cocTaBmsieTcsl ¢ IENbIO BBISBICHUSI BCEX PE3EPBOB IKOHOMUU SHEPropecyp-
COB.
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JHeprodasanc — OajmaHc A00bIYM, TepepabOTKH, TPAHCIOPTHUPOBKH,
npeoOpa3oBaHus, pacpeeieHNs U NMOTPEOIEHNs BCEX BUJIOB dHEPreTUYECKUX
PECYPCOB U SHEPTUU B IPOU3BOJICTBE.

DOHeprodanaHc sABISETCS OTPAXKEHUEM 3aKOHA COXPAHEHHUs SHEPIUU B yC-
JIOBUSIX KOHKPETHOTO POU3BOCTBA.

OHepreTudeckuii OamaHc (3HeprodasaHc) COCTOUT U3 MPUXOAHON U pac-
XOJIHOM YacTel.

Ilpuxoonasa wacmp 3nepzodananca CONCPKUT KOIMUECTBEHHBIA Iepe-
YeHb HEPruH, NOCTYMAIOUICH TTOCPEICTBOM Pa3IMYHbIX YHEPTOHOCUTENeH (Hc-
KOIIaeMO€ TOIUTUBO U sSJIEpHOE TOprouee, ras, map, Boja, BO3AyX, dICKTpUIECcKas
sHeprus). Pacxoonas uacmo 3nepzodananca OnpenenseT pacxoll SHEPTUU
BCEX BMJIOB BO BCEBO3MOXKHBIX €€ MPOSIBICHUAX, TOTEPU NPU IPeoOpa30BaHUU
SHEPrUM OJHOTO BHUJA B JIPYroil MpU €€ TPAHCIOPTUPOBKE, a TAK)KE DHEPTUIO,
HAKaIUIMBaeMyHo (aKKyMYJIHPYEeMYI0) B CIIEIUATBHBIX YCTPOUCTBAaX (Hampumep,
THJIPOAKKYMYJIHPYIOIINX YCTAHOBKAX).

Kak u B moObIX qpyrux OanaHcax, Hanpumep, OyXrajJTepcKux, MpUXo/-
Has ¥ pacxojHasi YaCTH dHeproodasaHca JOJIAKHbI ObITh PaBHBI.

DHepreTu4ecKkuil OajaHC MOKa3bIBAE€T COOTBETCTBUE, C OJHON CTOPOHBI,
CYMMapHOM NOJBEICHHON 3HEPTUU H, C IPYrOM CTOPOHBI, CYMMAPHOU IMOJIE3HO
UCIONIb3YEMON 3HEepruu M ee notepb. [Ipu coctaBnennu OanaHca paccMaTpu-
BAIOTCS BCE BHJIBI MOTPEOIIIEMON Ha NPEANPHATHN SHEPruu (JIEKTPOIHEPTHS,
ras, MasyT, BoJa, map u T. 11.). [loTpebneHne sHeprum Ha Bce IeTH Ha KaXIOM
y4acTKe MPEeIIpUITUS U3MEPSIETCS] KOJIMUYECTBEHHO, KPOME TOTO, OLEHUBAIOTCS
Y TIOTEPH SHEPTUH.

CocraBnenue 6anaHca MpOM3BOJUTCS HA OCHOBE JAHHBIX O (DaKTHYECKOM
NOTPEOJICHUN SHEPTHU Ha KOHKPETHBIX YYacTKax NAaHHOTO MpeAnpustus (IBu-
raTeiid, 3JIEKTPOOOOpYyIOBaHUE, OCBEIIEHWE U T. 1.). s momydeHus: Takon
UH(GOpPMAIIMU HCIIONB3YIOTCA CHEIHabHbIE MPUOOPHI — CYETYUKHU IIIEKTPO-
SHEpruH, ra3a, napa, BOJsl U 1p.

M3ydyeHne 3HEpreTUYeCKUuX OallaHCOB JAaeT BO3MOXKHOCTb YCTAHOBUTH
(hakTHYECKOE COCTOSIHNE UCIIOJIB30BAaHUS DHEPIUH, KaK Ha OTJEJIbHBIX y4acTKax
OPEeIIpUITHS, TaK U HA NPEJIPUATHN B LEJIOM. DHEpreTUYecKuid OajaHc mo-
3BOJISIET CIIeTIaTh BBIBOJBI 00 d(pdexTrBHOCTH paboThl npeanpusTus. [locre 3a-
KpbITUA OanaHca JOJHKHBI ObITh BBISIBICHBI TOUKH, YYACTKU Ha MPEANPHUITHH,
I'J1€ MOKHO COKOHOMMTD SHEPTHUIO.

B 3aBuCHMMOCTH OT BHJla M KOJMYECTBA YHEPIOHOCUTENEH OanaHC MOKET
OBITh YAaCTHBIM, COCTaBJICHHBIM TOJBKO JII OJHOTO SHEPrOHOCUTENS, OO
CBOJIHBIM DHEpPreTUYECKUM OaTaHCOM, COCTABICHHBIM [0 CYMMapHOMY HOTPEO-
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JIEHUIO BCEX HCIMOJIb3yEMbIX Ha MPEANPUITUU SHEPreTUYECKUX pecypcoB. [Ipu
COCTaBJICHHH YaCTHBIX DHEPreTUUECKUX OalaHCOB KOJIMYECTBEHHOE U3MEPEHUE
sHeproHocutenei npousBogutcs B pkoymax (Jx, MJx, '), kuioBart-
gacax (kBt[d), ToHHax ycimoBHoOro TorwwBea (T y.T.). [Ipy cocTaBieHHH CBOHO-
T0 SHEPreTHUeCKoro OajaHca M3MEPEHHE PA3INYHBIX SHEPTOPECYPCOB U DHEP-
TOHOCHUTEJIEH MPOU3BOJUTCS B TOHHAX YCIOBHOTO TOILJIMBA.

OcHOBHBIE BHUJBI SHEPIUH, MOTPEOIIEMON B MPOMBIIUICHHOCTH, TOPO/I-
CKOM M CEJIbCKOM XO3SHMCTBE, — TEeIUIOBAs M dJIeKTpUueckas sHeprus. [loaromy
COCTABJISIIOT YaCTUYHBIC dHEProOanaHChl — TEIUIOBBIE W dJEKTpuieckue. Pac-
CMOTPUM OCOOEHHOCTH COCTaBJIEHUS JIEKTPOOATaHCOB.

B ycrnoBusix nedcTBYIONIMX MPEANPUITHI SHEproOaaHChl COCTABISIOTCS
JUIS OT/ICJIBHBIX arperatoB WJIM MX T'PYIIN, [IEXOB M MpeAnpusTiil B meaom. Ha
OCHOBE AJIEKTPOOATAHCOB BHIHOCHUTCSI OOBEKTHBHOE CYXKJEHHE O Ka4eCTBE HC-
MOJIb30BaHUS PJEKTPUUECKON SHEPIUU HA TAHHOM IPEANPUSITUU, B TPOU3BO/I-
CTBEHHBIX MOJIPA3/ICIICHUSIX WM DHEPrOEMKHUX arperarax, BBISIBISIIOTCS BO3-
MOYHOCTH COKpAIlleHUsI HEMPOM3BOJIUTEILHOIO Pacxojia AJIEKTPOIHEPTUH, €€
MOTEPh, B PE3yJIbTaTe YEro IUIAHUPYIOTCS MEPONPUATHS MO YIYUYIIECHUIO JICK-
TPOUCIIOJIH30BAHMUSL.

Paznuyaior TpM OCHOBHBIX BH/IA 3JI€KTPO0AJIAHCOB!

1) gpaxkmuueckue, oTpaxaroliyie CIOKHUBIIAECS B I€Xe WM Ha Ipe.-
MPUATUM MPOU3BOJACTBEHHBIC YCIOBHS;

2) HoOpMmanu306aHHble, YINTHIBAIOIINE BO3MOKHOCTH pallMOHAIM3AI[UH
¥ ONTUMU3AIMK JJIEKTPONOTPEOTICHHUS W CHIDKEHUS MOTEPh B MEXaHM3Max M
ANEKTPUUYECKUX CETSX;

3) nepcnexkmuenvle, COCTAaBIIIEMbIC C YUETOM IIPOTHO3UPYEMOI'O Pa3BH-
THSI TIPOU3BOJICTBA M €r0 KAYECTBEHHBIX M3MECHEHUN Ha OJMKaWIIUNA MEepHOT
(mo 5 yret) mn Ha GoJiee JUTUTEIIBHBIN CPOK.

OnHuM W3 Ba)XKHEUIIUX PE3yJbTAaTOB COCTABICHHUS HOPMAJIM30BAHHBIX
AJIEKTPOOATAHCOB SBJISETCS BO3MOXKHOCTH HOPMHPOBAHUS SJIEKTPOTOTpEOIIe-
HUSI HAa OCHOBHBIE TEXHOJIOTHYECKHE IPOIECCHI IO M3TOTOBJICHUIO TOTOBOM
MPOTYKITUH.

I'naBHasi meab 3jeKkTpofajiaHca — ONPEJEICHUE CTENEeHHU IMOJIE3HOTO
WCIIOJIb30BaHUS JIEKTPOIHEPTUU U MOUCK MYTEeW CHUXKEHUS MOTEPH, palMOHa-
Jau3auu AnekTponorpedaeHus. [IoaToMy OCHOBHBIM BHIOM OajlaHca ClieayeT
CUuTaTh OaJaHC aKTUBHOW DHEPTHHM, B OCHOBHOM OIPEICISIONINN peaTbHbIN
PEXKUM 3JIEKTPOIIOTPEOICHUS U YPOBEHB HUCIIOIB30BAHUS JIEKTPOIHEPTHH.

[TpuxoaHast ¥ pacxo/iHasi YaCTU NPUHUMAIOTCS U YUUTHIBAIOTCS IO MOKa-
3aHUSIM CUETYMKOB AaKTUBHOM SHEPIUU U PaCU€THON MOIIHOCTH.
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Pacxomnast 9acTh anekTpoOangaHca aKTUBHOM AJICKTPOIHEPTHH JCIUTCS
HAa CJIEYIOILME CTaThU pacxoja:

1) npsiMbie 3aTpaThl 3JCKTPOIHEPTHM HA OCHOBHOW TEXHOJIOTHUYECKUIA
IPOIIECC C BBIJCICHUEM TMOJIE3HOTO pacxojia Ha BBIMYCK MPOAYKIIMU O€3 ydera
NOTEePh B PA3JIMYHBIX 3BEHBSX IHEPrOEMKOTro 000pymoBaHUsS (IJEKTPHUUCCKHIX
redax, KOMIPECCOPHBIX M HACOCHBIX YCTAaHOBKAX);

2) KOCBEHHBIC 3aTpaThl AICKTPOIHEPTHMH Ha OCHOBHOH TEXHOJIOTHYC-
CKHI{ TIPOIECC BCIIEACTBUE €r0 HECOBEPIIEHCTBA WM HAPYIIEHUS TEXHOJIOTHYE-
CKHX HOPM;

3) 3arpaThl IIEKTPOSHEPTHHM HA BCIIOMOTATCIIBHBIC HYXIBI (BEHTHIIS-
IO TIOMEIIEHUH IIEXO0B, IEXOBOW TPAHCIOPT, OCBEIICHHE);

4) moTepH DIICKTPOIHEPTUU B BJIIEMEHTAX CHCTEMbI JICKTPOCHAOKEHUS
(TpaHchopmaTOpax, peakTopax, JMHHSIX);

5) OTIyCK 3JCKTPOIHEPTHH TOCTOPOHHHUM IOTPEOUTENISIM (CTOJIOBBIM,
KJIy0am, MarasuHam).

3ajgaum cocTaBJ/IeHHs YJIEKTPoOaIaHCcAa:

- HaxXOXJEHHUE pacxoja AIEKTPOIHEPTHUH MO CTaThsiM 2, 3, 4, 5c Tewm,
9TOOBI BBIJICTTUTH PACX0/ Ha OCHOBHYIO MPOAYKITUIO IPEATPUSITHS,

- OompelesieHUue JEUCTBUTENbHBIX YIEIbHBIX HOPM pacxoja 3JIEKTpO-
SHEPTUU HA SUHUILY POAYKIIUHU TPEITPUSITHUS;

- BBISIBJICHHE BO3MOYKHOCTH COKpAIIEHUS KaK HEMPOW3BOIUTEIIbHBIX
pacxooB anekTposneprun (ct. 2, 3, 4, 5);rak u pacxoa0B Ha BBIMYCK OCHOB-
HOM MPOAYKIMU MYTEM NPOBEIECHUS Pa3JIMYHBIX MEPONPUSITHI, COBEPIIEHCT-
BYIOIIIUX TEXHOJIOTUYECKUN TTPOIIECC.

CocrapneHue CBOOOJHOIO HOPMAaJIM30BAHHOTO JJIEKTpoOanaHca — 3a-
BEpLIAIOLIMH 3Tall aHanu3a GpakTuyeckoro d6amanca npeanpuatus. Hopmanuzo-
BaHHBIN JJIEKTPOOATAHC CIYKUT OCHOBOW IS OIEHKH DPE3EPBOB AKOHOMUU
AJIEKTPOIHEPTUH HA TIPEATIPUSITHH.

OO61ure pe3epBbl IKOHOMHUH 3JIEKTPOIHEPIHH MOAPA3IETAIOTCS HA TEKY-
e AW, ocyimecTBisieMblie ¢ MaIbIMU 3aTpaTaMy B TEKYIIEM MEPUOJIE, U TIep-
cnektuBHble AW, peanuzanusi KOTOPHIX BO3MOXKHA B 0oJiee OTIAJICHHOMN mep-
cunektuBe (3 — Siet u 60Jiee) 3a cueT MPOBEACHUS MEPOIPUITHI, TPEOYIOIIHX
JOTIOJTHUTENBHBIX 3aTparT.

Texymme pe3epBbl ONPENEsIOTCS CpaBHEHUEM (HaKTHYECKOTO 3JIEKTPO-
OaslaHca 00BEKTA C €ro AIEKTPOOATAHCOM, COCTABIIAEMbIM Ha 0a3e TEXHUUYECKH
000CHOBaHHBIX OT/AEJbHBIX MOTEPD.
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TeKYHII/Ie PE3CPBbI SKOHOMUHU SHCPIUU
AWT = Z(Aqui_ AWhi)1

I€ 7 — 4YUCIO MEPONPUATHM, HAIpaBIECHHBIX HAa CHIKEHUE notepb;, AWyo 1
AW, — TIOTepH DIIEKTPOIHEPTHU B KAXKIOM I-M OOBEKTE COOTBETCTBEHHO JIO H
IIOCJIE IPOBEACHUS MEPOIIPUATHM.

IlepcniekTHBHBIE pe3epBbI ONPEACIIOTCS CPABHEHUEM JBYX HOpPMaJH-
30BaHHBIX AJIEKTPOOATAHCOB — TEXHUYECKH U SKOHOMHYECKH OOOCHOBAHHOTO
(TepcreKTUBHOTO):

AWn = ZAWhi — ZAWQKi .

B 3aBHCcHMOCTH OT Ha3HAYEHHUS DHEPreTHUECKUE OallaHChl MOTYT Xapak-
TE€PU30BATHCS CICIYIOIUMH OKA3aTEIIMH

- pacuemnutii nepuod (OTYETHBIC OANAHCHI IO (PAKTUICCKUM JTaHHBIM
3a TPOILIBIA TIEPHO/I, TUIAHOBBIE HA OMIMKAUIINN TUTAHUPYEMBIN TIEPUOJ C yde-
TOM 33JIaHUI 10 CHWKEHHUIO 3aTpaT dHEPTUH, NPOECKTHBIE, COCTABISIEMbIE MPU
HPOCKTHUPOBAHUU O0BEKTA, U T. 1I.);

- cmaodusa IHepzemuyeckozo nomoka (IPOU3BOJCTBO, TMpeoOpa3oBa-
HUE, pacnpe/ieicHHe, KOHEUHOE UCITOJIb30BAHUE YHEPTETHUSCKUX PECYyPCOB);

- 6u0 3Hepzonocumensn (HalpuMep, YaCTHBIC YHEProdallaHCHl MO OT-
JENbHBIM BUAAM MOTPEOISEMbIX dHEPrOHOCUTENEH, CBOJAHBIE dHEProOaIaHChl
0 CYMMapHOMY TOTPEOJICHUIO SHEPTUH).

JIist cocTaBieHWs W aHaaW3a SHEPTeTHUYECKOro OajaHca MPEINpUsSTHS
ucxoaHas uHbopMaIs MOXKET ObITh MpEJCTaBICHA B BHUJE CICIYIOUIUX JaH-
HBIX '

- o0uras Npou3BOJICTBEHHASI U PHEPreTUYECKas XapaKTEPUCTUKHU MPE/I-
npusaThs (00bEMBI M1 HOMEHKJIATYpa BBIITYCKaeMOW MPOAYKIIMHU, e cedecTou-
MOCTb C BBIJICJICHUEM SHEPTETHICCKOM COCTABIISAIONIEH | T. 11.);

- OINHCAHUE CXEMbl MATEPUAIBHBIX U SHEPIETUYECKUX TOTOKOB;

- TepeYeHb U XAPAKTEPUCTUKU OCHOBHOTO JHEPTOUCIOIB3YIOLIETO
000opy10BaHUS;

- JIaHHBIE O PACXOJIaX SHEPrOHOCHUTENEH;

- JaHHBIE 0 paboTax Mo pParMOHAIBPHOMY HCIIOJI30BAHUIO SHEPTHHU Ha
MPEAIPUSATUH.

Cxema MaTepualbHBIX W DHEPIETHUYECKHMX MOTOKOB COMNPOBOKIACTCS
ONMCAaHWEM BHUJIOB U MMAPAMETPOB SHEPrOHOCUTEIIEH, MCIIOJIb30BaHUA BTOPHUY-
HBIX YHEPrE€TUUYECKUX PECYPCOB, CUCTEMBI YUETA U KOHTPOJISI pacxoja SHEPTUU
Y SHEPTrOHOCHUTEJEM.
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AHaJIU3 3HEPreTH4ecKOro 0ajaHca COCTOUT B KaYECTBEHHON M KOJH-
YECTBEHHOM OLIEHKE COCTOSHUS SHEPTETHYECKOI0 X03UCTBA MPEAIIPHUATHS.

AHanu3 UCIOJIb30BaHMSI SHEPTOHOCUTENIEH MOXKET OBbITh IPOU3BENEH Y-
TEM CpaBHEHHUS (PAKTMUECKHUX IOKa3aTesell ¢ HOPMAaTUBHBIMH, (DaKTHUECKUMU
32 OPEABIAYIIUI IIEPUOJ, NTEPCIIEKTUBHBIMM, AaHAJIOTUYHBIMU HA IPYTUX MPEI-
npusatusx. [Ipu 3TomM cpaBHEHME MOKa3aTeNed TOKHO NMPOBOAUTHCS C YYETOM
YCJIOBUI COMOCTaBUMOCTH (IPH OJMHAKOBBIX 00BEMaX MPOHM3BOACTBA, COCTABE
¥ KaueCcTBE MPOIYKIUH U T. 11.).

¢ PeKTUBHOCTH MCIOJIb30BAHUS JHEPIMU B YCTAHOBKE MOXHO Xa-
pakTepu30BaTh KOIQ(PUUHEHTOM MOJIe3HOr0 aeiicTBus (KMa), KOTOPBIA OII-
penensercs mo hopmyie

r] = 3110/1/311006’

rae 3,,, — KOIUYECTBO MOJIE3HO UCMOJIb30BAHHON SHEPTUH; 3,09, — KOTUUECTBO
IIOABEICHHON DHEPIUMU.

[Tpu onenke 3(hPEeKTUBHOCTH MCIIOIH30BAHUS SHEPTOPECYPCOB HA TMPe-
OPUSATUU CYMMHUPYIOTCSI KaK KOJMYECTBO MCHOJIB30BAHHOM, TaK U KOJIUYECTBO
MOJIBEICHHOW SHEPIHM Ha BCEX YCTAHOBKAX JJI Pa3IMYHBIX BUIOB DHEPrOHO-
CUTEJIEH.

B pesynbTaTte u3ydeHus SHEPreTHUecKoro 0ajaHca MPOU3BOIUTCS OICH-
Ka TaKoro Ba)KHOro MokaszaTenst 3()(PEeKTUBHOCTU 3HEPrOUCTIONb30BaHUS, Kak
yEJIbHBIN PACXO/ SHEPTHH HA MPOU3BOJCTBO MPOAYKIIUH.

DopMbl yueTa IJHeprum

B Hacrosiee Bpems CymecTByoT TP (pOPpMBbI yUeTa SHEPTHU:

1) ¢ mOMOIIBIO H3MEPUTEIBHBIX TPHOOPOB;

2) pacyeTHBIM CIIOCOOOM;

3) OmBITHO-PACUYETHBIM CITOCOOOM.

Bcesikas popma yuera mpeamosnaraer:

- PETHCTPAlMIO MEPBUYHBIX MOKA3ATEIECH KOJUYECTBA M KAYECTBA BCEX
BHJIOB DHEPTHH, KaK BhIpaOATHIBAEMON U OTITyCKa€MOW Ha CTOPOHY, TaK W TO-
Jy4aeMOM CO CTOPOHBI M pacX0lyeMOI Ha MPEIIPUITHH,;

- ONEpaTHBHBIM y4eT pacxoja SHEPruM ¢ MOMOIIbIO MPUOOPOB yueTa B
COOTBETCTBUHM C YTBEPXKICHHBIMA TEXHHUYECKH OOOCHOBAaHHBIMH HOpPMaMH €€
pacxona,

- BHECEHME Ha OCHOBAaHUU MOKAa3aHUW M3MEPUTENBHBIX MPUOOPOB IO-
IPaBOK Ha MapaMeTPhbl SHEPrOHOCUTENIEH, MTOTYUYEHHbBIE PACUETHBIM TYTEM;

- OmpenesieHue Pacxoda PHEPIHuH PacYETHBIM CIIOCOOOM IO TEM liexXam
Y TIPOU3BOACTBEHHBIM YYacCTKaM, TJ€ M0 KaKUM-THOO MPUYMHAM OTCYTCTBYIOT
npuOOopHI yuera.
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Perucrpanus nepBUUYHBIX IOKa3aTesleld HEPrOHOCHUTENEH W UX oOllepa-
TUBHBIN y4e€T, a TAKXKE IIEPBUYHBIA YUET HArpy30K IPOU3BOAATCS IO MIOKa3aHU-
SIM M3MEPUTENLHBIX MPUOOPOB (CAMOMHINYIINX WM TEPUOTUIECKON 3aIncH).
OTH nokazaTtenu (UKCUPYIOTCS B IEPBUYHON JOKYMEHTAIMH y4eTa YHEPTHH.

K mepBu4HOM TOKyMEHTalMU y4deTa SHEPIUU OTHOCATCS. CyTOYHBIE Be-
JOMOCTH JKCIUTyaTalliu arperaToB, BAXTEHHbIE (OMEpaTHBHBIC) KypHAJbI, Ipa-
(¢uky HaArpy3oK, NporpaMmbl CaMONMUUIYHIIMX NpubopoB u ap. IlepBuunas no-
KyMEHTalMsl y4yeTa JOJDKHA coepkKaTh MH(OPMALIMIO, HA OCHOBAaHUU KOTOPOU
COCTaBIISIIOTCSA DHEPreTHUECKUN OallaHC M TeXHUUYECKUH OTYeT MO JKCIuTyaTa-
1IMH, & TAK)KE€ BKIIOYATh IEPBUYHBIE MOKA3ATENM, XaPAKTEPU3YIOIIHUE KaYECTBO
oOcyXuBaHUsl 000PYOBaHMS U €r0 TEXHHYECKOoe cocTosHue. Bee mokazarenu
HNEPBUYHON JTOKyMEHTAlMM (PUKCUPYIOTCS B CYTOUHBIX BEJIOMOCTAX HE PEXeE
yem yepes 0,5 — 1u.

KpoMe mnepBHYHBIX JOKYMEHTOB YYe€Ta 3HEPrUd Ha MPOMBILUIEHHOM
OPEANPUATAHA JTOJKHBI BECTUCh BTOPUYHBIE JTOKYMEHTBI, KOTOPBIE OTPa)karoT
UTOTOBBIC M CpPEIHKE MOKa3aTeln paboThl 000OPYI0BaHMS U MEpCOHANa 33 CMe-
HYy U CyTKU. BTOpn4Has TOKyMEHTalMsi — 3TO CYyTOUYHBIE PANlOPTHI IO IKCILITya-
TallMM YCTAHOBOK M HHEProxo3siicTBa, BegoMoct (paboume terpanum). Ha oc-
HOBAHUU JTAHHBIX BTOPUYHOM JOKYMEHTALIMU COCTABIISIOTCA MECSYHBIE JHEPIO-
OanmaHChl, KBapTaJIbHbIE TEXHUYECKUE OTUETHI MO HKCIUTyaTallMH, MOABOISATCS
UTOTOBBIE MOKA3aTENN U OCYLIECTBIIAETCS UX aHAJIU3.

Haubosnee TOYHBIM U MPOTPECCUBHBIM SIBISIETCSI YUET C IOMOIIBIO COOT-
BETCTBYIOIIUX KOHTPOJIbHO-U3MEPUTEIBbHBIX NMPUOOpOB. Bee npyrue crnocoOsbl
SBJIAFOTCSL BCIIOMOTaTEeJIbHBIMUA M IIPUMEHSIOTCS B OCHOBHOM JJIsL paclpezesie-
HUS pacxo/ia S3HEPTUU MEX 1y NOTPEOUTEISIMU, UMEIOIIMMU OOIIHUN yUerT.

PacueTHblil crioco0 yuera SHEPTrUU HE JTaeT TOUYHBIX CBEJIEHUH O pacxoje
DHEPIETUYECKUX PECYPCOB M IIPUMEHSIETCA B TEX CIlIydasX, KOrja yCTaHOBKa
npuOopoB He TpedyeTcsl.

OnbITHO-pacUETHBIM €roco0 yyeTa pPEeKOMEHAYETCS NPUMEHATh, KOraa
yCTaHOBKA NpUOOPOB yueTa Ha JaHHOM OOBEKTE SKOHOMHUYECKH HE OIlpaBlaHa,
a pacyeTHbIN CIOCOO HE 00eCIeunBaeT JOCTATOYHONW TOUYHOCTH YUHMTHIBAEMBIX
YHEPrOHOCHUTEINIEH. DTOT COCO0 ydeTa OCHOBAH HA COYETAHWU PA30BbIX 3aMe-
POB SHEPreTHUECKUX TOKa3aTeNeil KOHTPOJIbHO-U3MEPUTENbHBIMH MPHOOpaMu
U JaJIbHEHILIEM ONPEIEICHUU UX PACYETHBIM ITyTEM.

11.3.DOHepreTruyeckuii ayaur

PanmonansHOE€ WCMONB30BAHWE TOILTMBHO-IHEPTETUYECKUX PECYypPCOB
(TOP) Ha NMPOMBINUICHHBIX MPEINPUATUAX SBISICTCA OJHUM M3 BaXKHBIX CIOCO-
00B moBbIIIeHUS Y3Q(PEKTUBHOCTH UX pabOThl. B HacTosIee BpeMsl 10715 dHEP-
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rozarpaTr B ce0CCTOMMOCTH MPOIYKIMU (0e3 ydeTa CTOMMOCTH CHIPbsl M MaTe-
puanoB) cocraBisieT 40 — 45%.a B otaenbHbIX ciaydasx gocrturaer /0 — 80%.
[ToBbienue 3ppexTuBHOCTH KcnoNb30BaHusa TOP nocturaercs qByMst myTsMU:

- Ha OCHOBE MOJIEPHHU3ALUU TEXHOJOTUYECKHUX MPOILIECCOB U CTPYKTYPHI
MPEANPUATHSI, YTO, €CTECTBEHHO, TPEeOyeT 3HAYMTEIbHBIX 3aTpPaT U 3a4acTyIO
uMeeT OOJIBIION CPOK OKYaeMOCTH;

- TIyTeM MOA3TamHON PEKOHCTPYKIMU CHCTEM SHEProCHa0XKEeHUs Mpo-
MBIIIJIEHHOTO MPEANPUSITHS, YTO MO3BOJISIET B Pa3yMHbIE CPOKH BEPHYTh BJIO-
KEHHBIC CPEJCTBA M TOJTOTOBUTH BO3MOXKHOCTH YCOBEPIIICHCTBOBAHUS JHEP-
roX0351CTBA.

He3aBucruMo oT BEIOpAHHOTO HAIpaBIEHUS JJI JTOOOTO MPOMBIILIIEHHO-
ro npeanpusatus (00beKTa) 1eaecoo0pa3Hoil MPeaCTaBIseTCs pa3paboTKa KOM-
MJIEKCHOM mporpammsel sHeprocoepexxkeruss TOP. Co3gannio Takoi mporpaMMbl
CIIOCOOCTBYIOT IMPOBEJACHUE SHEPTETUICCKOr0 00CIeIoOBaHus (PHEProayanTa) u
MACMOPTHU3AIUS HA €T0 OCHOBE SHEPTETHYECKOTO XO3SIMCTBA TIPEIITPHUSATHS.

JHepreTU4ecKuil ayauT — 3TO0 00CIEIOBaHUE MPEAIPUITHS C IENbIO
cobopa nHpopmalu 00 UCTOYHUKAX SHEPTUU U €€ YACIbHOM MOTPEOJICHUU Ha
€AMHMILY BBIMTYCKAEMOU MPOAYKIIMU. DHEPreTUUECKUN ayauT SIBISETCS OCHOB-
HBIM HHCTPYMEHTOM DHEPTreTUIECKOTO MEHEHKMEHTA.

DHepreTU4ecKuil ayIuT MpeAcCTaBiIsAeT cOO0N KOMILIEKCHOEe 00cienoBa-
HUE DHEPronoTpeOIeHuss KOHKPETHOTO MPOU3BOJACTBA C LIEJbIO OMNpeaeIeHUs
pPE3epBOB 3KOHOMUM SHEPIUH, pa3pabOTKUA MPOTPAMMBbI SHEProcOepeKeHus u
oTpeieTIieHUs pa3Mepa HHBECTUITMN Ha YHEProcOeperaroniue MeponpusiTUsI.

OcHOBHBIE 32/]a41 JHEProayJAUTA U NACTIOPTU3AIUMN:

1. BrisiBieHne HEOKOHOMHYHBIX PEKUMOB pabOTHI SHEPTETHUECKOTO M
TEXHOJIOTUYECKOro 000pY/I0BaHHUSI, YTO OCYIIECTBISETCS HAa OCHOBE 0OCen0-
BaHUs PabOTHI U PHEPrONOTPEOIECHUS MPEANPUATUS U CUCTEMHOTO aHaJIU3a pe-
3yJIbTATOB.

2. OmpeneneHre BO3MOXXHOTO TOTEHIMAla SHEProcOepekeHus Ha
NPEANPUATAN 10 BUAAM SHEPrOHOCHUTENIEH U OLIEHKA pa3Mepa MHBECTHUIIMI Ha
HEprocoeperaroe MepornpusTUs.

3. Pa3zpaboTka KOMIUIEKCHOM NPOrpamMmbl MO 3HEProcOEepexeHuto,
BKJTFOUAIOIICH B Ce0sl TEXHUKO-DKOHOMHYECKHE 000CHOBaHUS A(P(HEKTUBHOCTH
MPUMEHEHUSI KOHKPETHBIX MEPONPHITHI, C YIE€TOM TUHAMUKH Pa3BUTHUS WIIU
PECTPYKTYPHU3ALMH MPEATPUITHS.

4. CocraBlieHHUE HHEPreTUYECKOro IMacrnopTa C OTPaXKEHUEM BCEX OC-
HOBHBIX CBEJCHHI 00 SHEProx03sUCTBE MPEANPHUATHS U OleHKa () (PEeKTUBHO-
cTH ucnonb3oBanus TOP mo o0bexTam npeanpusTus.
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Ilesi 3HepreTHYECKOro ayaura:

- ompezeneHue GopM UCTIOIb3yeMOM SHEPIUH;

- M3yYeHHEe MOTpeOJIeHUs SHepruu, cOOp MaHHBIX MO 3aTpaTaM SHep-
Ty,

- MpoBepKa TeKylled WHPOpMAIHMU TO SHEPreTUKE U HCCICIOBAHHE
pabouunx MPOIECCOB U ONEPaIn;

- ompefeNieHHe CTPYKTYPhI Tapu(OB Ha IJIEKTPOIHEPTHIO;

- pa3paboTKa M COBEPLICHCTBOBAHHE METOAMKH BBITIOJHEHUS 3alHCh
pacxojia SHEpTHH;

- ompejeNieHHe MOTPEOICHUS YHEPTHU HA SIUHUILY BBIITYCKaeMOM Ipo-
aykuuu (yAeIbHOTO MOTPEOJICHUS SHEPTHH);

- ompezesieHHE MOTEHIUAIBHBIX 30H MMPOU3BOICTBA, T1Ie UMEIOTCS Hau-
Oosee cyliecTBEHHbIE IOTEPU SHEPTUH;

- pa3paboTKa MEPONPUSATHI IO COKPALMICHHUIO TOTPEOICHUS YHEPTUH.

B cootBerctBum ¢ 3akonom PecnyOommku benapycs «O06 sneprocoepexe-
HUM» 0053aTE€IBHOMY SHEPTreTHYECKOMY OOCIEOBAHUIO IMOMAJIEKAT HPEINpH-
ATUS C TOJOBBIM MOTPEOJICHHEM TOILIMBHO-DHEPIreTHUECKUX pecypcoB Ooiee
1,5 ThICSY TOHH YCJIIOBHOTO TOTLJIMBA.

[To pe3ynbraTam 3HEPTETUIECKOTO 00CIEeIOBAHMUS POU3BOIUTCS OICHKA
3 PEKTUBHOCTH WCIIOJIb30BaHUS TPEANPUATHIMHA SHEPTETHYSCKIX PECYPCOB
(TBepmoro TorumBa, HeTH, ra3a, JICKTPHYECKON U TEIIIOBOW SHEPTUU U T. 11.).
Ha ocHOBaHMM BBISABICHHBIX HApyLIIEHUH B HCIOJIB30BAaHUHM TOILIMBHO-
DHEPTEeTUYECKUX PECYPCOB TOTOBSTCS MPEUIOKEHUST 00 MMEIOIIUXCS pe3epBax
KOHOMHH YHEPrOpecypCcoB, a TaKKe MPEAIAraloTcsi TEXHHYECKUE U OpraHu3a-
IIMOHHBIE YHEPTOCOEPETarOIINe MEPOTIPHSITHSI.

PexomeHnpanuu no 3HeprocOEpekeHUI0 M PALMOHAIBLHOMY HCIIOJIb30Ba-
HHUIO HEPreTHYECKUX PECypCcoB HE JOJDKHBI YXYALIATh SKOJIOTUYECKHE Xapak-
TEPUCTUKU OOOPYAOBaHUS M TEXHOJIOTHMYECKHX MPOIECCOB, OE30MaCHOCTh U
KOM(OPTHOCTH pabOTAIONIETO MEPCOHAIa, KAYECTBO MPOTYKIIHH.

Metoanyeck TpPOBEACHUE HSHEpProayauTa paslelseTcs Ha Hpeoeapu-
menvhblii Iman (PEABAPUTENBHBIA ayJUT), HA KOTOPOM IPOUCXOIUT O3HA-
KOMJIEHHE C 0OBEKTOM U €r0 SHEPromnoTpedISIONIMMHA CUCTEMaMH U YCTPOUCT-
BaMU, U HA OCHOGHOU Iman — COOCTBEHHO dHeproaynuT (moIpoOHbIN ayauT).

[TpenBapUTENBHBINA ATAIl CIY>KUT JIJISI COCTABICHHS MIPOrPaMMbl TIOJPO0-
Horo sHeproaynuta. IlpeiBapuTebHBIH ayIUT 3aKJI0YaeTCs B 3aIIMCH U aHa-
au3e MOTPeOJIeHUs] SHEPTUH OIPEeIEHHBIM yYaCTKOM MPOM3BOJICTBA 32 yCTa-
HOBJICHHBII BpPEMEHHOW mepuod. Ha 3ToM 3Tame onpenensrorcs OCHOBHBIE
IHEPTEeTUIECKUE XAPAKTEPUCTHKH OOBEKTa, €r0 CUCTEM U YCTPOWCTB, BBIACIIS-
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I0TCSl HanOoJiee SHEPrOEMKHE CUCTEMBI YHEPTOMOTPEOICHUSI U pe3epBbl Hanbo-
Jiee BEpOSITHBIX 3HEpropecypcoB. s mpelBapuUTEIbHOTO ayiuTa COOMparoTcs
a100 yXe UMEIIIUecs AaHHbIE, TUOO JAaHHBIE, MTOJYyYEHHbIE CAMBIMU NPOCTHI-
MU 3aMepamu. OCHOBHas 11€JIb IPEIBAPUTEIBHOIO ayAUTa — Ipeo0pa3oBaTh 3TU
JaHHBIE B TIOJIE3HYIO JJIA MCHOJb30BaHUs nHpopManuoo. Takoe mpeobpazoBa-
HUE JaeT MPEACTABICHUE O TEKYILEM dHEPronoTpeOaeHuH. AyIUT MOXKET ObITh
BBITNIOJIHEH OBICTPBIM OCMOTPOM OOOPYJIOBaHMsI, CHCTEMbI SHEPTOCHAOKEHUS U
CYETOB Ha TOIUIMBO. BU3yanbHbIl OCMOTP MPOBOJUTCS C LENbIO ONPEIEIICHUS
BO3MOXKHOCTEH 3KOHOMHH 3HEPIUM W YCTAHOBJICHHS HEOOXOIUMOCTH Ooiee
noxpobHoro aHanusa. Ha mpenBaputenbHOM 3Tare OCYIIECTBISIETCS YUYET MO-
TEPb IKCIIEPTAMHU SHEProayanuTa COBMECTHO C MEpCcOHATIOM npeanpustus (00b-
ekta). MHbopmanuio cienyer (QUKCHpPOBaTh B CIEIHAIbHO pa3pabOTaHHBIX
TaONMYHBIX (popMax M B omucareabHoOM TekcTe. [lo pesynpraTam mnpensapu-
TENBHOTO ayAUTa COCTaBISETCS MPOrpaMMa MPOBEACHUS MOIPOOHOTO IHEpre-
TUYECKOTO ayJuTa, COTJIACOBAaHHAS C PYKOBOJCTBOM MpennpusaTus. B koHie
IPEIBAPUTEIBLHOrO dTana COCTaBISAETCS MPOrpaMMa MPOBEIACHMS YHEProayau-
Ta, KOTOpas corjiacyercs ¢ aAMUHHUCTpALMel 00BEKTa U MOANNUCHIBAETCS ABYMS
CTOpOHaMHU. B 3aBUCHMOCTH OT CJI0’KHOCTHU MPEANPUATUS HA 3Ty CTAUIO AyaAH-
Ta MOXXeT nmotpedoBarbes 1 — 3aHs.

IMoapoOHbIi ayauT 3aKiarovyaeTcs B cOOpe M 3amucH MOJHOW HHpOpMa-
UM O MOTPeOISIEMON PHEPIUM HAa KaXKJIOM Y4YacTKE IPOM3BOJCTBA 32 KAXKIbIN
BPEMEHHOM IEPHOJ C pacyeToOM SHEPreTMYEeCKHX OalaHCoOB M IMOKa3aTesel
sHepreTryeckoil 3¢dextuBHOCTU. [ mpoBeneHUs MoApoOHOTO ayauTa HC-
MOJIB3YIOTCSL PE3EPBHBIEC MOPTATUBHBIE KOHTPOJIbHO-U3MEPHUTENbHBIE MPUOOPHI.
[TpogomKUTEN HOCTD MPOBEAECHUS TOJPOOHOIO ayIUTa MOKET COCTaBISATh He-
JIeJIN, @ UHOTJ1a U MECSILIBI.

Ha BceM mNpoTsyKEeHUM SHEPreTU4eckoro oOCIeI0BaHUS NPOUCXOIUT
cO6op uHpOpPMAIK B COOTBETCTBHH C pa3paboTaHHOU MmporpaMmoil. Mcrounu-
KaMy HH(GOPMALIUU MOTYT SIBIISITHCS:

- OIpPOC ¥ aHKETUPOBAHUE PYKOBOJICTBA U TEXHUYECKOTO IIEPCOHANA,;

- CXEMbI JHEPrOCHA0XKEHUS U yUeTa Pacxo/ia IHEPropeCypCoB;

- OTYETHAs JOKyMEHTAlMsI 10 KOMMEPUYECKOMY U TEXHUYECKOMY YUETY
pacxojia 3Hepropecypcos,;

- cueTa OT IOCTaBIIUKOB IHEPTOPECYPCOB;

- rpaduKH Harpy3KH SHEPromnoTpeOseHns BO BpeMeHHu (Jac, CyTKH,
MeCHIII);

- HeoOXOIMMbIE YKOHOMHYECKHE HaHHbIC (UeHBI, Tapu(bl, cedecTou-
MOCTB);
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- TEXHWYECKas JOKYMEHTAIlWsl Ha JHEPronoTpedstomee o0opyaoBa-
Hue (macropta, GopMyIsIphl, crienu(UKAIUN, TEXHOJOTHUECKUE PETIIaMEHTHI,
PEKUMHBIC KapThl);

- JTOKYMEHTAIUs 10 PEMOHTaM, HallaJJOYHbIM M HCTIBITATCIHHBIM pa-
ootam;

- JOKyMEHTAIIHs TI0 SHEPrOCOEPETaAOIINM MEPOTIPHUSITHSIM,;

- TIepCIEKTHUBHBIE TPOTPAMMBI U TMPOCKTHl PECTPYKTYPH3AIUU TMpe-
NPUATUS WA MOACPHU3AINN OTJEIBHBIX €0 MPOU3BOJICTB.

[lepeuncnennas nudopmanus codnupaercss Kak MUHUMYM 3a 24 mocies-
HUX MECSIa U TPYNIHUPYETCS, HAIPUMED, TIO CICAYIOIINM pa3aeiiaM:

- 37aHus (IpOBEepKa KavuecTBa U3OJISAIUUA OTPAXKIAONINX KOHCTPYKIIHM,
OCTEKJICHUS!, YIUIOTHEHHS TBEPHBIX U OKOHHBIX MPOEMOB, YepPJAdHbIX U IOJ-
BAJIbHBIX TIOMEIICHUH);

- cHCTeMa IEHTPAIBHOTO OTOIUICHHUS 3IaHUI U 1IEXOB,

- CHCTEMa TOpsSYEro M XOJIOIHOTO BOJOCHAOKEHUS;

- cucTeMa BOJOOOOPOTHBIX ITUKJIOB (TEXHUYECKOE BOJOCHAOKEHHE)
PeIIPUSTHUSA;

- CHCTEMBbI IPUHYIUTEIHHON U €CTECTBEHHOW BEHTUJISIINY,

- cucTeMa ra3oCcHa0KeHHs 00BEKTa,

- CHCTEMa AJIEKTPOCHAOKEHHS OOBEKTA;

- CHCTEeMbI TEXHHYECKOTO M KOMMEPYECKOIr0 yueTa pacxoaa dHEproHo-
CUTEJIE.

JIist BOCTIONTHEHUSI OTCYTCTBYIOMIEH WH(MOpMAIuu, HEOOXOIUMOW IS
orieHKH () (PEKTUBHOCTH MCIIONB30BAHUS SHEPTHH, IPUMEHSETCS TaK Ha3bIBae-
MOE€ HMHCTpyMEHTalbHOE oOcnenoBanue. MHCTpymeHTanpbHOE 00cCiIenoBaHue
NPUMEHSETCS TAaKXKE M B TE€X CIIydasx, KOTJa UMEIImascs HHPOPMAIUs BbI3bI-
BaeT COMHEHUS B JIOCTOBEPHOCTH.

[IpoBeneHn0 TOAPOOHOTO DHEPTETUUYECKOTO ayJuTa MPEIIIeCTBYET
sHEpreTudeckuii ocMoTp. [lpu mpeaBapUTETbHOM SHEPTETHUYECKOM OCMOTPE
YCTaHABIMBAIOTCA OOBEKTHI ¢ HarboJiee OYEBUIHBIME MOTEPSMHU dYHEPTHH, Ta-
KUMH, KaK:

- TIOTepH TOTLINBA,;

- yTeuka mapa;

- OTKPBITHIE TOPSYNE YUACTKH MOBEPXHOCTEH, HYKJAIOMIUECS B TETUIO-
W30JISIINH;

- HeperyJupyembie TOPEIKH;

- BBICOKas TeMITepaTypa ra3a Ha BBIXOJIE;

- pabota 000pya0BaHUS BXOJIOCTYIO;
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- yTedKa C’KaToro BO3/lyXa, yTeuKa rasa,

- OTXOJbI IPOAYKIIHH;

- HEHY)XHas TPaAaHCTIOPTHPOBKA MaTepUaa;

- YacThle OCTAHOBHI MPOU3BOJICTBA;

- HEHY)XHbIC YCTAHOBKH MOHWKCHUS JTABJICHHUS,

- HEHUCIIpaBHBIE KOHTPOJIBbHBIC TPHUOOPHI;

- 3aKyNOpEeHHbIC PHIBTPHI BO3YyXOyBOK / KOMIIPECCOPOB,;

- Tps3b Ha pabOUUX MeCTax;

- yTedKa KOH/ICHCATa;

- yTedKa BOJIbI,

- Ype3MepHas OCBEIICHHOCTS,

- M3JIMIIHEe KOHIUIIMOHUPOBaHUE / HArpeBaHUE BO3IyXa.

UtoOb1 00JiIeTYuTh PabOTy MO O0OCIEIOBAaHWIO, OOBIYHO 3apaHee IMOJro-
TaBJIMBAIOT COOTBETCTBYIOMIE (DOPMBI IO YHEPTETUIECKOMY OCMOTPY, B KOTO-
PBIX OJDKHA OBITH OTpaXkeHa BCs HeoOxommmas mHpopmarus. 3aTeM mpu 00-
CJIETOBaHUH B IMOATOTOBIICHHBIC ()OPMBI POU3BOAUTCS 3aMMCh HHPOPMAITUH.

O0beKkTaMu YIHEPreTHYECKOTr0 ayAMTA SIBIISIOTCS:

1. Ilapoewvie cucmemsr. OnipefensoTCs TeMIepaTypa U JaBJICHUE Mapa,
HAJIMYME€ U COCTOSHUE KOHJIEHCATOOTBOIYUKOB, COCTOSHUE TETUIOM3OJISIINH,
YTEUKH Iapa, BO3BpaT KOHJeHcaTa. Bo3MoKHBIE peKOMEH AN TI0 YHEProchHe-
PEKEHHUIO — YCTpaHEHHE yTEeUeK Iapa, TeIUIOM3OJIAIMS MaporpoOBOJIOB, YCTa-
HOBKa KOHJIEHCATOOTBOJYMKOB M BO3BpAT KOHJEHCATa, YTHJIM3AIIMS TETUIa KOH-
JIeHCAaTa.

2. Cucmema crxcamozo 6030yxa. OOCIENyIOTCS KOMIIPECCOPHBIE CHC-
TEMBbI, CUCTEMbI PacIpeIe/ieHus BO3/lyXa M PEryJupOBaHUs JIaBJICHUS, JTaBJe-
HUE y TOTpEOUTENs, MPUCYTCTBHME B BO3AyXEe KOHJEHCaTa, HAIMYHE yTEUeK,
CUCTeMa OXJIAXKICHHUS. DHEprocOeperaroniie MEpONpUsTUs 1O ITOW CHCTEME
BKJIFOYAIOT B Ce0sl yCTpAaHEHHE YTEUYEK BO3/yXa, €r0 OCYIIKY, YCTAHOBKY CHC-
TEM PeTyJUPOBAHUS TABJICHUSI, CEKIIMOHUPOBAHUE KOMIIPECCOPOB, MEKCTYIICH-
4aToe OXJIAKACHHUE, OTPAaHMYCHUE PACX0/a OXJIKIAIOIICH BOIbI, TIPUMEHEHUE
YKOHOMUYHBIX KOMITPECCOPOB.

3. Booocnabicenue. O6cnenyoTcsi HACOCHBIE YCTAaHOBKH, AJIEKTPOTIPH-
BOJI HACOCOB, PEKUMBI PA0OTHI HACOCOB, YTEUKH U HEMIPOU3BOIUTEIHHBIC TOTE-
pu Bombl. CHMXEHUE TOTEepPh OOECIEUMBACTCS YCTPAHCHHEM YTEYEK BOJBI,
YMEHBIIIEHHEM TMOTEePh DPHEPTHH HAa TPAHCTIOPTHPOBAHUE BOJBI MO TPYOOIPO-
BOJ/IHBIM CHCTEMaM, MOJICPHHU3AINEH SJIEKTPOIIPHBOIOB HACOCOB.

4. Komenwvnwvie ycmanoexku. Ilpu ux oOcCieqoBaHUHM U3MEPSIOTCA pe-
KUMHBIC TTapaMeTphl (aBJIeHUE, COCTAB JILIMOBBIX T'a30B B Pa3IMIHBIX TOYKAX
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TpakTa, TEMIEpAaTypa BOAbI M BO3/lyXa, IApAMETPhI Iapa, TEMIEpaTypa HapyK-
HBIX MOBEPXHOCTEU MO BCEMY TPAKTy KOTEJIbHON yCTaHOBKH). [Ipom3Bomutcs
aHaJau3 KIJI YCTAHOBKH, COCTOSIHUS TEIJIOU30JALNN, OTEPh TEIIAa U3Iy4YECHU-
€M, C IbIMOBBIMHU Ta3aMH U MPOTOYHON BOAOM. OlieHUBAaETCS OOITUI TEIIOBOM
OaylaHc, ypoBeHb BBIOPOCOB B aTMocdepy, IMpUcoc Bo3ayxa mo tpakty. Coepe-
KEHHUIO SHEPTUU CIMOCOOCTBYET TEIUIOM3OJISIIHS HAPYKHBIX MOBEPXHOCTEH yc-
TaHOBKH, YCTAaHOBKA aBTOMAaTHUYECKUX PETYJSTOPOB, YIJIOTHEHUE KJIAMAHOB U
TpaKTa, yTWIM3alKs TEIUIA AbIMOBBIX Ta30B U NMPOAYBOYHOW BOJBI, MOJACPHU3A-
1Ml HATHETATENbHBIX YCTPOMCTB.

5. Ileyu. IIpon3BOaUTCS U3MEPEHHE PEKUMHBIX [MapaMeTpPOB €YU, OM-
pENeNsaoTCs COCTaB, NABJIEHUE M TEMIEpaTypa IAbIMOBBIX I'a30B B TOIIKax M
TpPaKTe I€YM, TEMIEPATYpPa HAPYKHBIX MTOBEPXHOCTEM, PACXO U TEMIIEpaTypa
OXJIAKJAIOIIEN BOJBI, XapAKTEPUCTUKHU IEKTPONPUBOAA HATHETATEIBHBIX YCT-
poMCTB. B anexkTpuyeckux meyax ONMPEACTICHUIO MOMJIEKAT UX DJIECKTPUUECKUE
napaMeTpsl — Harpy3Ka, MOIIHOCTh. COepeXeHNI0 SHEPTUH CIIOCOOCTBYET TeTl-
JIOU30JISIUUSI HAPYKHBIX MTOBEPXHOCTEH NEYM, YCTAHOBKA aBTOMAaTHYECKUX pe-
I'yJSTOPOB, YIUIOTHEHHUE 3aCJIOHOB M KJIAMAHOB, YTWJIA3ALHUs TEIUIa JIBIMOBBIX
ra3oB M BOJbBI, IPEABAPUTEIBHBIN MOJOIPEB IIUXTHI 3a CYET YTUIU3UPYEMOTO
TEIUIa, YCTAHOBKA PEreHEepaTOpOB, MOJECPHHU3ALINSI HarHETATEIbHBIX YCTPOWCTB
U T. I

6. boitnepvt u mennoodmennuxu. Vizmepstorcst BXOJHAsE U BbIXOAHAsS
TEMIIEPATYypa TEINIOHOCUTENEH, UX PACXO U NIEPENabl TaBICHUS, TEMIIEpATypa
Hapy>KHbIX MIOBEPXHOCTEN amnmapara, OEHUBAOTCS MTOTEPH TEILIa, ONIPEAEISAECT-
CA K, NMPOU3BOAMUTCS aHAIU3 TEIUIOM30JAUUU. CHUKEHHE MOTEPb SHEPrUU
oOecrnieunBaeTcs U30JsALKEN TPYyOOIPOBOIOB U HAPY>KHBIX MOBEPXHOCTEH, OUH-
CTKOM TETUIOOOMEHHBIX TOBEPXHOCTEH.

7. Cucmema KOHOUUUOHUPOBAHUA 6030yXA, OMONJIEHUE U GEHMUIIA-
yua. I3yyaroTcsi XapaKTEpUCTUKH 3JIEKTPONPHUBOJIOB HACOCOB U BEHTWIATOPOB,
CUCTEMBI PETYIUPOBAHUS TEIUIOOOMEHHUKOB, U3MEPSIOTCA TeMIlepaTypa U pac-
XOJI TEIUIOHOCHUTENSA, TEMIIEPATypa M BIAXKHOCTH BO34yXa B NOMEUICHUAX M
CHapY»U. DKOHOMHUH SHEPTUU CIIOCOOCTBYIOT TETUIOU3OJISIUS TPYyOOIIPOBOIOB,
YCTpPaHEHHE yTE4yeK, PEKyIlepanus BEeHTWIALUOHHOTO TEIlIa, IPUMEHEHHUE Tep-
MOCU(OHOB M TEIUIOBBIX HACOCOB, YCTAHOBKA LIEHTPAJIbHBIX U WHAUBUIYAIb-
HBIX PETyJISITOPOB.

8. Oceewienue. YCcTaHaBIMBAETCA COOTBETCTBUE YPOBHS OCBEIICHHOCTH
KaTeropuu MoMeNIeHusl U paboyemMy MECTY, COCTOSIHE OKOH U OCBETUTEIbHBIX
npuOopoB. DHeprocOepekeHne Mpu 3TOM MOKET ObITh JOCTUTHYTO IyTEM 3a-
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MEHBI JIaMIT HaKaJIUBaHUs Ha 00Jiee SKOHOMHYHBIE TUIIBI JIAMII, HCIIOJIb30BAHU-
€M €CTECTBEHHOT'O M MECTHOI'O OCBEIIECHNUSI, BHEPEHUEM CUCTEMBI aBTOMaTHYeE-
CKOTO perynupoBaHus (yCTaHOBKA JETEKTOPOB MPUCYTCTBUS U TalMEPOB, CEK-
IIHOHUPOBaHNE OCBETHTEIBHBIX CETEN).

9. Onexkmpoobopyoosanue. VI3MepstOoTCS CYTOUHBIE W HEJCIIbHBIC
rpauky HampsDKEHUHM, TOKOB, aKTUBHOM M PEAaKTUBHON MOIIHOCTH, aHAJIU3H-
PYIOTCSI MIUKOBBIE HATPY3KU 00OPYI0BAaHUS, BpEMS XOJOCTOr0 X0/a.

10. 30anus. Ob6cnenyercss KaueCTBO U3OJIAIMKA CTEH, YIUIOTHEHUE JIBEP-
HBIX U OKOHHBIX IIPOEMOB, CUCTEMBI BOJJOCHAOKEHMSI, OTOIUICHUS, BEHTWIALIUN
¥ KOHAUIIMOHUPOBAHUS, OCBEIICHNE. DHEprocoeperaroie MeponpusTus — J10-
MOJIHUTENbHASA U30JSLUS CTEH U MEPEKPBHITHI, BaKYyMHOE OCTEKJIEHHUE, yCTa-
HOBKa PEryJHMpYyIOIIMUX YCTPOHCTB, MOJAEPHU3ALIUS CUCTEMbI OTOILJIEHUS U BO-
NOCHA0KEHNUS.

IIponecc 3HepreTH4eckoro 00cCjJeJOBAHMA T0JKEH BKJIHOYATH CJie-
AYIOLIHE ITAMNbI:

1. Pa3paboTka TEXHUUYECKOI MpOrpamMmsl.

2. IlpoBeneHue 3HEPreTUYECKOT0 00CIEI0BaHUS B PAMKaX TEXHUUYECKOM
IPOrPaMMBI.

3. O6paboTka 1 aHaK3 pe3yJIbTaTOB 00CIEIOBAHMUS.

4. Pa3paboTka MEpOIPHUATHII MO0 COEPEHKEHUIO TOTLTUBHO-IHEPI€THUECKIX
peCypcCoB.

5. CocraBieHue 3HEPreTUYECKOro Nacnopra.

[Ipu npoBeneHHH SHEPreTUYECKOro O0OCIEeN0BaHUs CIENYET YUUTHIBATh
caMbl€ pa3JIM4YHbIE YCIOBUSA U (PAKTOPHI:

- OTpaclieBYIO IPUHAJICKHOCTD MPEATIPUSITHS,

- (yHKUMOHANBHBIE OCOOCHHOCTH TPENnpusTHS (Kak MNOTpeOHTeNh
SHEPropecypCcoB WIH KaK MPOU3BOJAUTENb OTJECIBHBIX BHIOB SHEPTHUH);

- BO3MOJKHOCTHU I10 MCIIOJIb30BAaHUIO IHEPIOPECYPCOB TOJIBKO I COO-
CTBEHHBIX HYXJ WIH Ui OKa3aHUs YCIyT IO Mepenaye Tersa U 3JIeKTPOIHEp-
THH JPYTHM MOTPEOUTEISM;

- VHBECTULIMOHHBIE BJIOKEHUS MPENNPUATHS, TO €CTb CIIOCOOHOCTH
pemarh npobiieMy MOBbIIEHUs 3P(HEKTUBHOCTH HCIIONb30BAHUS SHEPreTUIe-
CKHX PECYPCOB 3a CUET IPOBEICHUS PEKUMHO-IKCILTyaTallUOHHBIX U OpraHu-
3alIMOHHO-PKOHOMUYECKUX MEPOIIPUSITHIMA.

DHeproayuT, KaK MPaBUiIO, BIIOJHAETCS C MPUBIECUYEHUEM HCIIOIHUTE-
Je OT pa3lInyHbIX JMIEH3UPOBAHHBIX OpraHU3alUui — ayJAUTOPCKHX, MPOEKT-
HBIX, UCCIIEIOBATENbCKUX U Mp. OHAKO OMBIT MPOBEICHUS SHEPTOAYTUTOB TO-
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Ka3bIBa€T, 4TO HauOoyiee BBICOKHE pEe3yNbTaThl JTOCTUTAIOTCS TMpPH PEIICHUU
yKa3aHHBIX 337lad B KOMIUIEKCE €AMHOIN OpraHM3alueii-uCIoIHUTEIeM C IpU-
BJICUEHHUEM KOMIIETEHTHBIX CHEIHAIMCTOB IPU 005A3aTE€IHLHOM Y4aCTUU 3aUHTE-
PECOBaHHBIX CHELHATUCTOB camoro mpeanpusitus. CocTaB Ipymibl SHeproay-
IIMTa, €CTECTBEHHO, 3aBUCUT OT XapakTepa o0cCieayeMoro o0ObeKTa M JO0JKEH
BKJIFOYATh CHEIUAINCTOB TIO D3JIEKTPOCHAOKEHHIO, TEIUIOCHA0XKEHUI0, Ta3o0-
CHa0XEHHI0, BOJIOCHA0KEHUIO, KOMIIPECCOPHOMY U XOJOAMIBHOMY 000pya0-
BaHUIO, METPOJIOTUH, KOHTPOJIbHO-U3MEPUTEIbHBIM MPUOOpaM U aBTOMATHKE
(KHITnA). YcrmoBueM TOCTOBEPHOTO, KAUE€CTBEHHOTO SHEProayauTa SBISETCS
HaIU4Yue TPUOOPHOTO TMapka B COBOKYMHOCTH C CEPbE3HBIM MPOTPaMMHBIM
o0ecrevYeHneM.

[Tocne 3aBepiieHUs] SHEPTETHYECKOT0 00CIIEIOBaHUST OPOPMIIAIOTCS OTYET
0 MPOBEJCHHOM SHEPreTHUECKOM 00CIeI0BaHIH, TOIUIMBHO-IHEPTEeTHUECKH Oa-
JIaHC, SHEPTreTHUECKUH MacopT NPEeANPUITUS, PEKOMEHIAIIHH.

TexHuyeckuii OTY4ET O MPOBENECHUU BSHEPTETUUYECKOrO OOCIEeTOBAHUS
JIOJKEH BKJIIOYATh B ce0s1 CIeyIoIIre XapaKTepUCTUKH:

- KpaTKyl0 XapakTepUCTHUKY MPEANPHUITUS U CTPYKTYPHYIO B3aUMO-
CBSI3b OCHOBHBIX IPOU3BOJICTB MPEANPUSITHS;

- DHEProeMKOCTb MPOU3BOJICTB MPEINPUATHUS IO BUIAM HOTPEOIIEMBIX
HYHEPrOPECYPCOB;

- JAMHAMUKY YAEIBHOTO SHEepronoTpelseHusi MO BUIAM SHEpropecyp-
COB U 1O OCHOBHBIM BUJAaM BBITYCKA€MOM MPOIYKIIMU U CPABHEHHE UX C COOT-
BETCTBYIOIIMMHU  XapaKTEPUCTHUKAMU  HHEProdPPEeKTHUBHBIX  MPEIIPUATHI-
aHaJIOTOB;

- (ong dpakTryeckoro pabouero BpeMeHU TEXHOJIOTHUECKUX arperaToB
1 MEXaHU3MOB C OILIEHKOH HCIOJIb30BAHUS YCTAHOBJIEHHBIX MOLIHOCTEH M KO-
3¢ HUIIMEHTOB UX 3arpy3Ky;

- CTPYKTYpY pacIpeeseHus U ydeTa noTpeOaeHns SHeproHOCUTENeH C
OLICHKOW MCTOYHUKOB MX MOCTYIUICHUS U OTPEOICHMS;

- pacmpeeneHre pacxoja BCEX BUIOB YHEPTOHOCUTENCH MO Mpeanpu-
ATHUIO, T. €. TI0 TEXHOJIOTHYECKUM IIepeJieiaM, 0 BCIIOMOTaTeIbHBIM CIIy:K0am
(Hanpumep, B BOJIOOOOPOTHBIX ITUKIAX W OYMCTHBIX COOPYKCHHUSX, B KOMITpEC-
COPHOM U XOJIOJMJIBHOM O00OPYZOBAaHUH, €CIIU OHO HE BXOJIUT B OCHOBHOM TeX-
HOJIOTHYECKUH MPOIIECC), IO PEMOHTHO-MEXaHUYECKUM, CTPOUTEIILHBIM, aJIMHU-
HUCTPATUBHO-OBITOBBIM CITY>KOaM U T. 1.;

- HOpPMAaTHBHBIE U (PaKTHUECKUE OTEPU IHEPTOHOCUTENEH B pacmpeie-
JUTENBHBIX CETSIX U CUCTEMAX.
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[Ipu BbIpabOTKE PEKOMEHIAIMI MO MOBBIMIEHUIO 3(PHEKTUBHOCTH HC-
MOJIb30BAHUS TOIJIMBHO-DHEPIreTHUECKUX PECYpPCOB HEOOXOIUMO YUUTHIBATH,
YTO IPOBEIECHUE IHEProcOeperaroIux MepONpUsITUIA HEN30€KHO CBSI3aHO C JI0-
NOJHUTEIbHBIME 3aTpaTamu. [loaTomy skoHOMuueckuil 3ddekt sneprocdepe-
TaloIIEero MEPOIIPUATHS ONPENENAETCS BhIPAKEHHEM

3,=0A3,-A3,,

rae AD, — CHUXKEHHE 3aTpar, KOTOPOE JOCTUTAETCA B PE3yJbTaTe 3KOHOMUU
SHEPrUM IOCE MPOBEAEHUs dHeprocOeperaromero Meponpusatus, AD, — no-
HOJIHUTEINIbHBIE 3aTpaThl, CBA3aHHbBIE C MPOBEJIEHUEM SHEPTOCOEPETaAOILEro Me-
ponpuATHS.

Hanpumep, B AD, MOTyT BXOAUTBH pacxo/ibl Ha YCTAHOBKY IPUOOPOB yue-
Ta DHEPIUH, SKCILTyaTallMOHHbIE pAacXobl Ha OOCIYXUBAHUE 3TUX NPUOOPOB U
T. I.

OueBHIHO, UTO PHEProcOEperarouiee MEPONPUITHE SIKOHOMUUECKH 1IelIe-
coobpazno npu 3,> 0.

B Hacrosee BpeMs SHEpProaylMT B HAIlEW CTpaHE OCYLIECTBIISETCS B
cooTBeTCTBUM C «[lonoxkeHreM O MPOBEIEHUN YHEPIETUUECKOTO 00CIE10BaHUS
OPEeINpUITUHA, YIPEXKIECHUN U OpraHu3aluii», pazpadoTanHbM ['ocynapcTBeH-
HbIM KOMHUTETOM I10 SHEProcOEpEKEHUI0 U SHEPreTnYecKoMy Haa3opy Pecry0-
Tuku bemapycs.

Ilo pesynbraraM 3HEPreTHMUECKOro OOCIEIOBAaHUS COCTABISETCS COOT-
BETCTBYIOIIUN TEXHUYECKUH OTYET, HA OCHOBE KOTOPOTO pa3paldaThIBAE€TCA OII-
TUMAJIbHBIN PEXUM MOTPEOICHNUS TOIUTUBHO-IHEPTETUYECKUX PECYPCOB, a TaK-
e IporpamMma o 3HeprocOEepeKEeHNI0, BEIIOJHEHUE KOTOPOH KOHTPOIUPYETCS
U aHAJIM3UPYETCS J0 CIEIYIOIIET0 SHEPTeTUIECKOTo 00CIe0BaHN .
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Tema 12. MEPOIIPUSITHSA 110 KOMILUIEKCHOMY
WCHOJIb30BAHMIO BIP MPOMBILIJIEHHOTO PAHOHA
(TOPOJIA)

KommuiekcHblli MOAXOA K YTWUIM3alUUMUd BTOPUYHBIX JHEPrOPECYPCOB B
MacitTabe TPOMBIIIIEHHOTO paiiloHa UM TOpoja SBJISAETCS YKOHOMUYECKU HaU-
0oJiee BHITOAHBIM HapaBlI€HUEM B 00JIACTH SHEPTOCOCPEIKEHHUS.

CtpykTypHas cxema pa3pabOTK KOMIUIEKCHBIX MEPOTIPUSITHI 10 YTHIIH-
3auuu BOP npusenena Ha puc. 1.

OCHOBHBIMM HCXOJHBIMU JAAHHBIMH JUISI Pa3paOOTKU CXEM HCIIOJIb30Ba-
Hus BOP [OMKHBI CITy>)KUTh SHEPTOOaNIaHChl MPEINPUSTUH, KOTOPbIE 3a4aCTyIO
OTCYTCTBYIOT Ha OTIEJbHO B3SITHIX NPEANPUATUAX. B Takux ciyyasx mepBbIM
ATanoM cOOpa UCXOJHBIX JAHHBIX SIBJISETCS COOTBETCTBYIOIIEE aHKETUPOBAHUE
OPEeINpUITHIA A ONpeeleHus oOLIe CTPYKTYyphl UX TEIIOBOTO XO3sICTBA.
3areM HEOOXOAMMO OOCIEIOBaHHWE U COCTABJICHHE YIPOIIECHHBIX HKCIIpecc-
sHeprobanancoB. Hanuune Takoil ucxonHOM MH(OpMALMK MO3BOJUT MPUCTY-
IUTh K €€ aHaJu3y U BapUaHTHOU pa3pabOTKe MEpPONPUITHIA MO HCIOJIb30Ba-
Huto BOP Ha oTnenbHBIX NpEeAnpUsATUAX MPOMBIIUICHHOTO paiiloHa U TOpoaa B
LEJIOM.

HNHuorpaa nenecoo6pa3Ho MOBBICUTH TEIIOBOM moTeHIMan BOP, Heckob-
KO U3MEHAS «XBOCTOBYIO» YaCTh TEXHOJOTHYECKOr0O Mpolecca. ITO BO3MOKHO
IIPY TECHOM COTPYIHUYECTBE TEXHOJIOTOB U TEIUIOTEXHUKOB, U YACTO ITOMCK pe-
3€pBOB Ha MECTaX CTHIKOBKH CHEUAIBHOCTEN MPUHOCUT OOJIBLION IKOHOMUYE-
ckuit 3¢ (HeKT Mpu OrpaHUUYCHHBIX 3aTpaTax.

Jis npennpusTHii ¢ BbIxogoM BDOP moBblieHHOro moreHiumana (cre-
KOJIbHBIC, METAJUTyPTUYCCKHE 3aBOJbI U Jp.) YBSI3Ka MX C CHCTEMOW TEILIo-
CHaOXeHHUsI pailoHa OObIYHO HecsokHA. OHM CTAHOBSATCA JIOMOJHUTEIbHBIMU
TEIUIOMCTOYHUKAMU CBOETO ropoa. Takoi 3aBOJ IPUCOEAUHSAETCA K TEIUIOBOM
CeTH ropojaa W paboTaeT mapajielbHO C TOPOACKUM TerutoncTouHuKoM (TOL]
WIN KOTEIIbHOW), KOTOPBIA MPUHUMAET Ha ce0s (YHKIIMU BHIPABHUBAHUS TETI-
JIOBOM BBIPAOOTKH, a TaKkKe 0OecreueHus MOMUTKY TEII0CETH. Y TUIIN3alluOH-
HbI€ YCTAHOBKM MPEANPUATHN OTAAIOT TEIUIOTY CETEBOU BOJAE, BO3BPAIIAOLIECH-
Csl K TEIUIOMCTOYHUKY, KOTOpasi TaM JOTPEeBaETCs 10 TpeOyeMol TeMIepaTyphl.
CoburoieHrie TaKoro MPUHLKIA MOAKIIOYEHHUS! 3aBOJICKUX TEIUIOUCTOYHUKOB C
BO3MO>KHOCTBIO M3MEHEHUSI KOJIMYECTBA OTAABAEMOW TEIUIOTHI MO3BOJISET pa-
06oTaTh THOKO, C CAMBIMU OJArOMPUATHBIMH YCIOBHUSIMH AJISl TEXHOJIOTHUECKOTO
porecca.
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BBISIBJIEHUE ITPEQITPUATHI [IPOMY3JIA U UX OTPACJIEBOI
[NPUHAJIEXXHOCTHU

!

AHKETHMPOBAHUE BbIPABOTKH TEILIA, TEIIOMCIIOJIb3OBAHM,
BbIXOJIA BOP 1 BO3SMOXHbIX TEIUIOHOTPEBUTEJIEN
HU3KOIIOTEHIMAJIBHOU TEITJIOTDBI

OHEPI'ETUYECKHE
BAJIAHCBI .
[NPOMIIPEAITPUATUN

A\ 4

OBCJIEAOBAHHUE ITPOMY3JIA

OBCJIEJOBAHUE ITPOMIIPEJIPUATUN C YTOUYHEHUEM UCXOIHOM

NHOOPMAILINN

O3HAKOMJIEHUE C TEXHOJIOU-
PEKOMEHJIALIISIM UECKAS &%‘}%}I’}Hﬁ) CXEMA TEIIJIO- BbISIBJIEHUE
1 0 VTUJIM3ALIUN CXEMA 1 SALAN 1 TOILIUBOC- BO3MOXHBIX
BOP T'OJIOBHBIX U FEHIUIAH [TPE/ITIPIL- CHABKEHUS HOBBIX

HAYYHOMCCJIEZIO - IIPOMPAIOHA TIOTPEBUTEJIEN

TIPEATIPUATHS ST
BATEJIbCKHX (TOPOJIA) HU3KOMNOTEHLA
MHCTUTYTOB IO AJIBHOTO TEIUTA
OTPACJIA

A4 A 4 v A 4 A 4 A 4

PA3PABOTKA IPEJIJIOXKEHUI 1 BBIBOP OIITUMAJIBHOI'O ITJIAHA Y TUIU3ALIA

v
v v

ONPEAEJIEHME OYEPEJJHOCTH < COI'TTACOBAHHUE JIOKAJIbHBIX CXEM
[TPOBEJIEHUA YTUJIU3ALMU C IPEIIPUSTASAMU
COCTABJIEHUE OBOBIEHHOM CXEMBbI » KOPPEKTHPOBKA TEILJIOBOT'O 1 TOTUIMBHOT'O)
HCIIOJIb30BAHUSI BOP U TEIIJIOBOI'O BAJIAHCA TEIUIOUCTOYHHUKOB [IPOMPAKOHA
BAJIAHCA IIPOMPAMOHA (TOPOJIA) (TOPOJIA)

Puc. 1. CtpykTypHas cxema pazpaboTKi MEPONPHUATHI TTO KOMIUICKCHOHN yTuiu3anuu BOP
IPOMBILIICHHOTO palioHa (ropoja)
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[ToTpebutensmu uncrToit Boabl ¢ Temmneparypoit 45 — 70 € nomkHbI B
HEepBYIO ouyepelb ObITh CUCTEMbI TOPSYEro BOAOCHAOXKEHHS CaMUX IMpeanpu-
ATUN ¥ UX OMKalImX cocenel; A 3TOro 0ObIYHO Ha MPEANPHUSITHH YCTaHAB-
JUBAIOT 0aKU-aKKyMYJIATOPHI ¢ OJIOKOM HACOCOB, B KOTOpPBIE HAPABIISAIOTCS Ha-
IpeThI€ MOTOKH BOJbI OT TEXHOJOTHYECKOT0 000pYA0BaHUS.

Ha ceropnsmnuii 1eHp B CTpaHE HCIOJIB3YETCS pa3HOOOpa3HOE Terio-
YTWIM3AIMOHHOE 000pYA0BaHKE, XapaKTEPUCTUKU KOTOPOTO MPEACTaBICHBI B

tabmn. 12.1.

Tabmuua 12.1

XapaKkTepuCcTHKH TeNJIOYTHIM3ALMOHHOT0 000py10BaHN s

NEPaTUBHLBIC AJId CUCTCM C
IMPOMECIKYTOYHBIM TCIIJIOHO-
CUTCIIEM

TI1.16-TIPK.03(04)
TI1.25-TIPK.03(04)

DHeprocbeperaroiee Tum, mapka 3aBO/I-U3TOTOBUTEIH
obopynoBaHue WU pa3paboTYuK
1 2 3

TennoyTunusaTopsl pexy- TI1.2,5-TIPK.02 KpamaTopckuii
TepaTUBHBIC Ha Oa3e Ten- u JloMoaeOBCKHI 3aBO/IbI
JIOBBIX TPYO «Konmuuuonep»
TennooOMeHHHK ¢ TTpoMe- CeBepo1IOHELIKUI OIBITHBIN
YKYTOYHBIM TEIUIOHOCHUTE- 3aBog HITIO
JeM «TexaHeproxuMnpom»
TennoyTunu3aTopsl pexy- TI1.0,5-TIPK.03(04) Koctpomckoit

KajopudepHbIit 3aBOj

Temnoyrunu3sarops! 1a-
CTUHYATBIC PEKYIIEPATUB-
HBIC

TI1.0,5-T2PK.01

To xe

TemnoyTunusaropsl pexy-
IIEpaTUBHBIE BPAILLIAIOIINECS

TI1.10-52PT".01
TI1.16-52PT".01
TI1.2552PT".01
TI1.40-52PT".01
TI1.60-52PT".01
TI1.80-52PT".01

Konnuuuonepsi-
YTHUIIH3aTOPBI

KTI[2-10
KTI[2-20
KTI[2-30 10
KTILI2-250

XapbKOBCKHM 3aBOJ
«KoHauimonep»

[ImacTuH4YaTHIE TEILIOO0-
MEHHUKHA

I'OCT 15518-83

[TaBnorpaackuii 3aBoj
XUMHYECKOTO
MaI_HI/IHOCTpOGHI/IH

TpyOuarsie paguanoHHbIE
PEKyIepaToOpsI

CeBepoJOHEIIKUI ONBITHBIN
3asox HITO
«TexaHeproxuMnpom»
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Oxonuanue maon.

1 2 3
CnupanbHbIe TETUIO0OMEH- TV 26.01-268 I1O um. ®pynze, Cymsr
HHUKH
KonTakTHBIE 5KOHOMAI3E- OK-BM1-1 JlernHabaCcKui 3aBOL
PBI C HacaIKOM U3 KOJIeI] OK-BM1-2 BHIIO «Coro3npomraz»
Pamura
KTAHgsI-yTrnuzatopsl (ra3s) KTAH-0,05¥T JlennnabaacKuii 3aBOT

KTAH-0,1VT BHIIO «Coro3npomraz»
KTAH-0,259T
KTAH-0,5YT
KTAH-0,8YT
KTAH-1,5YT
KTAH-2,3yT
KTAH-4,5YT
KTAH-6YT
KTAH-12VyT
KoHnTakTHbIE TOOTpEBaTE- APB-10
m ACK-10 HUUCT (Kues)
OBA-2
1 2 3
KTAH#I- KTAH-15BITI u np. Jlatrunpornpom (Jlarsust)
BO3/TyXOIOI0TPEBATETN
cuctem OB
KTAH&bI- KTAH-3,6 BI1/] To xe
BO3JTyXOIIOI0TPEBATETHN KTAH-6 BII]]
TyThEBOTO BO3/IyXa KTAH-9 BII1[]
KTAH-13BI1/]
KTAH-25BI1]/]
KTAH-40BI1/]
KTAH-60BI1/]
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3AJAHUSA JJIS1 KOHTPOJIBHBIX PABOT
MeToaunveckue yKa3aHHsl K BHINOJHEHUI0O KOHTPOJbHOM padoThI

Kaxxaplii CTyI€HT BBINIOJIHAET BAPUAHT 33a1aHUS, COOTBETCTBYIOIMHI ABYM
nocJieMHUM udpaM MHAUBUAYATHHOTO IHdpa ero 3a4yeTHOW KHWXKKH. Eciam
nBe nocieanue nudpsl mmdpa oopasyrot uncio S u Gosee, To A onpeaee-
HUS BApUAHTA 3aJlaHus OT 3TOT0 YMCJIA HYKHO OTHSATH D8.

Kontponbsnas pabora odopmisiercss B Buae 3anucku oobemom 10 — 14
muctoB (opmata A4. 3ammcka TmedyaTaeTcss Ha MPUHTEPE HA OJHOM CTOPOHE
JUCTa, ApPyras CTOPOHA OCTAeTCS CBOOOMHOM JUIsl 3aMEUaHWUU PYKOBOIUTEIS,
BHECEHUs UCIpaBieHui u nonosHeHul. [lomns: BepxHee — 25,HuxkHee — 25,71e-
Boe — 30, npaBoe — 15 mm. Tun mpudra «TimesNewRomanCyr»Pasmep
mpudTa 14. Mexctpounsiii uatepBan «OAuUHAPHBIN». BripaBHUBaHUE MO M-
pune. Pazmep oTcTyma B mepBoii cTpoke abd3ara J0KeH ObITh OJMHAKOBBIM 10
Bcemy Tekcty — 1,27.

3aroyioBKM M TOJ3aroJOBKU OTAENSIOT OT OCHOBHOTO TEKCTa CBEpPXY U
CHHU3Y JABYMsI MHTEpBaJlaMH. 3arojOBKHM HAOMPAIOTCS MPOMUCHBIMU, a MOA3Aro-
JIOBKUA — CTPOYHBIMU OykBamu. Todka B KOHIIE 3arojOBKa U IMOJ3aroJioBKa HE
CTaBUTCS, U OHH HE MOJYEPKUBAIOTCS. BripaBHUBaHUE TIO TIEHTY.

[lepBas cTpaHuIla 3aTUCKU — TUTYJIbHBIN JUCT (pwit. A), BTopas — Co-
nepxanue (npwi. b). Jlanee crnenyroT OTBET Ha TEOPETUYECKHI BOMPOC, YCJIO-
BUE U pelieHue 3a1auu. B KoHIe paboThl MPUBOAUTCS CIIUCOK HUCIIOIH30BAHHON
JUTEPATYPHI, CTABSTCS JaTa BBIMIOJHEHUS PaOOTHI M MOAMHUCH. Bce pucyHku
JOJKHBI OBITH BBIITOJTHEHBI pu oMot MSEXcel.

He nonyckaercs odopmieHre KOHTPOJIBbHOM pabOThl PYKOMUCHBIM CIIO-
coOOM B CTaHJAPTHON YUEHHUECKOU TETPaIH.

146



TEMbI KOHTPOJIBHbBIX PABOT

1 Hcropus 3HEproucnonb30BaHUs U SHEPTOCOEPEIKEHNUS.

2 MupoBas sHepreTuka: oOuiasi XapakTepuCTUKa, MyTH Pa3BUTUSA U
MEPCTIEKTHUBHI.

3 TomnmmBHO-3HEpreTHUECcKU KOoMIUIeKC PecnyOnuku bemapych: co-
BPEMEHHOE COCTOSIHUE U OCHOBHbBIE HAIIPaBJICHUS Pa3BUTHS.

4 CocrosiHME U 3a7a4u dHeprocoepexxkenus B Pecnyonuke benapyce.

5  CoBpeMEHHBIE SHEPTOPECYPCHI.

6 DOHepreruyeckass HE3aBHCHUMOCTh U 0€30MAaCHOCTh TOCY/IapCcTBa, Ba-
puanThbl obecnieuenus: Pb TomimBHO-3HEpreTHYECKUMU pecypcaMu.

7  CoBpeMeHHbIE CIIOCOOBI OJIYYEHUS SJIEKTPUUECKON IHEPTHUH.

8 Temnosbie snekrpoctanimu (KOC, TOI, I'PDC), npeumyiiecTBa
KOT'€HEepaIiH.

9 T'a3orypOuHHBIE U KOMOMHUPOBAHHBIE TAPOTA30BbIE YCTAHOBKHU.

10 Kotenpuble u Muau-T311.

11 ArtomHas sHEpreTHKa.

12 Tunposnepreruka.

13 Ilpsambie MeTOABI TPEOOPA30BAHUS YHEPTHUH.

14 Tepmo3aeKTpUUYECKUE U TEPMOIMUCCHOHHBIE T€HEPATOPHI.

15 MarHuTorupoJuHaMUYeCKie reHepaTopPhl.

16 DnaeKTpoXUMHYECKHUE UCTOUYHUKHU SHEPTUH.

17 Dxosornyeckas He€Ha SHEPTUU.

18 BrusHHE >HEPTEeTUKUA HA COCTOSHUE OKPYXKAIOMIEH CPeIbl U IKOJIO-
ruueckne 3¢ (HeKTh SIHEProcOepeKeHHUs .

19 Bo0300HOBIsIEMBbIC UCTOYHUKHU YHEPTHH.

20 buosHepreTHka, ee nepcrnekTuBsbl B benapycu.

21 DHepreTvka Ha APEBECHBIX OTXOAX.

22 BetposHepreruka.

23 Manas ruposHepreTrKa.

24 BojaopoaHas SHepreTyka.

25 ConHeyHas dHepreTyka.

26 ConHeuHble HarpeBaTEIbHBIC CUCTEMBI.

27 CucreMbl W YCTpPOMCTBa MpeoOpa3oBaHUSI COJTHEYHOW IHEPTUU B
AIEKTPOIHEPTHIO.

28 Ncnonwp3oBaHKe re0TEpMalIbHON YHEPTUU.

29 DnekTposHepreTnueckas cuctema PecryOommku bemapych, mytu ee
pa3BUTHS.
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30
31

SHEPTHUHU.
32

HCHTpaJII/IBOBaHHOC " JCTUCHTPAIN30BAHHOC 3H€pFOCH36)KeHI/Ie.
OcobenHocT OHCPreTUYCCKOIro mpomu3BOACTBa U aKKYMYJIHUPOBAaHHUEC

['padviku HArpy3Ku pa3IMyYHbBIX TUIIOB MOTPEOUTENEH IIIEKTPOIHED-

' 1 SHECProCUuCTCMbI B LICJIIOM, UX oOecreueHue u PEryJInpOBaHHC.

33
34
35
36
37
38
39

AKKYyMYJIUPYIOIIUE 3JEKTPOCTAHIUH.

DHepreTudeckue Tapudsol.

DKOHOMHUYECKHE U (PMHAHCOBBIE MEXAHU3MbI SHEPTOCOEPEIKEHUS .
Opranu3zanus 1 METOAbl CTUMYJIMPOBAHUS SHEPTOCOEPEIKEHHUS.
Hopmuposanue pacxona TOINIMBHO-3HEPTETUUECKUX PECYPCOB.
VY4er u perynupoBaHue NoTpeOIeHUs SJHEPTUH.

3aiaun ¥ METOABI SHEPTETUUECKOT0 00CIIeI0BaHUS MPOMBIIIIIIEHHBIX

MPEANPUATHH.

40
41
42
43
44
45
46
47
48
49
50

DOHepreTudecKuil 0ananc mpeanpusIThs.

BTopuuHble 3HEPreTUYECKHE PECYPCHI.

Hcnonp30BaHue TEIIOBBIX BTOPUYHBIX SHEPIrETHUECKUX PECYPCOB.
Hcnonp30BaHue TOPIOYNUX BTOPUUHBIX SHEPTETUUECKHUX PECYPCOB.
TpaHcnopTupOBKa NEPBUYHBIX SHEPTOPECYPCOB.

[lepenaua u pacnpeneneHue 3JIeKTPUIECKON SHEPTUU.

TpaHcnopT U pacnpeaesieHne TEMI0BOM SHEPTHH.

OCHOBHBIE HANpaBJIEHUS SHEPTOCOEPEKEHNS B TPOMBIIIIIEHHOCTH.
OcHoBHbI€ HanpaBieHus sHeprocoepexxenns B AIIK.
OHeprocOepeKeHUE B )KUIIBIX JOMaX U OOIIECTBEHHBIX YUPEKICHUIX.
OHeprocOepekeHne B 3[aHUSX U COOPYNKEHHUSIX MPOMBIILICHHOTO

Ha3HA4YCHMUII.

51
52
53

ABTOHOMHOE G)HCpFOCHa6}KCHI/IC.
COBpCMCHHLIC CHUCTEMBI OTOIIJICHU .
HpI/IMeHeHI/Ie TCINNIOBBIX HACOCOB JIA OTOIUVICHHA M KOHAWITUOHHUPO-

BaHUSI IOMEILCHUH.

54
55
56
57
58

DHeprocbepexeHne Ha TPAHCIIOPTE.
DHeprocOepekeHne B ObITY.
OHeprodhPpeKTUBHOE OCBEIIICHHE.
OTeuecTBEHHBIN OMBIT FHEPTOCOCPEIKEHHUS.
3apyOexXHbIN OTBIT FHEPTOCOESPEIKEHHUS.
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Ipuioxkenue A

MunuctepcTBo obpazoBanus Pecriyonmku bemapych
YO «llonoukuii TOCy1apCTBEHHBIN YHUBEPCUTET

Kadeapa s3nepreruxku
U 3JICKTPOHHOMN TeXHUKU

KOHTPOJIBHASA PABOTA Nel

Ilo nucuuninae «OCHOBBI YHEProcOepeKeHsI»
Ha3Banue Bompoca

Crynenra
I'pynmnsi
Kypc
®.N.0.
Hludp
Bapuanr Ne

Penensent

[Toanuck perieH3eHTa
OTMmeTKa o 3a4eTe
Jara nmpuema

Hosomononk 20 .
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IMpunoxenue b

COJAEP)KAHUE
Crp.
1 Bsenenue
2 Teopernueckas 4acTh
3 IlpakTrueckas 4acTh
4 3akiroueHue
5 CnHcok UCIoJIb30BaHHOM JIUTEPATyphI
KpaTtkuii nuian HanMcaHUsA KOHTPOJIbHOH padoThl
BBenenue

OnuceiBaeTcst ucTopus Borpoca. PopMyIupyeTcsi TOUKa 3pEHUs CTYJIEHTa, 0~
YeMy Ba)KHO AaKIEHTUPOBATh BHUMAaHUE TOCYJAPCTBEHHBIX U OOIIECTBEHHBIX
OpraHu3alyii Ha JAHHOM BOITPOCE.

Teopernueckas 4acTb
PackpsiBaercs coaep:kanue BOmpoca.

IIpakTH4yeckas 4yacThb
JlatoTcsi mpakTUYeCKue MPEATIONKEHUSI MO BHEAPEHHIO (MM 0OOCHOBBIBACTCS
Hellenecoo0pa3HOCTh BHEIPEHHsI) 3aTPOHYTOro Bompoca B PecnyOnmke bena-

pYyCh.

3akJIroueHue
[TogBOaUTCS UTOT PACCMOTPEHUS 3aTPOHYTOTO BOIpoca. JlenaroTcst BBIBOIBI.

CnmcoK UCnoIb30BaHHOM JTUTEPATYPBbI

[IpuBOIMTCS CIMCOK MCTIOJIB30BAHHOW JIUTEPATYPHI.

[Tpumep ccblku Ha MH(pOpMaLMIO, TOTyYeHHYIO Yepe3 HTepHerT:

Cnektp ¢uyopecteHun [DnekTpoHHBIH pecypc]. — Pexum mocryma
http://www.biophys.msu.ru/material/mprac/3.pdf
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