BanaHwne dHEPreTuku BO30O6HOBAAEMbIX NCTOYHMKOB

IHEPINU Ha yCTOl‘/JI‘-Il/IBOG pa3BnUTUE CENbCKOTO X03AMCTBA

Ocagunn I.b., nHxeHep

B moHorpadum [1] npuseaeHbl AaHHble O TOM, KaK MHEPLMOHHOCTb U
KanuTas0eMKOCTb TOM/IMBHO-3HEpreTMyeckoro Komnnaekca (T3K) Poccum BaustoT
Ha NPOrHO3bl 4O/ITOCPOYHOIO €ro Pa3BUTHUA.

PaccmoTpum 3Ty npobnemy Tenepb Ha MNpumepe BAUAHUA PaA3BUTUSA
CeNbCKoro xo3saicrtea (OTHOcuTeNbHO 060C06NEHHOM OTpacan) Ha pas/ivyHble
CMEKHble 0Tpac/n, KOTopble B CBOIO o4epeab 3aBucaT, ot TIK [2].

TpeboBaHMA CeNbCKOro X03AMCTBA K Apyrum oTpacaam dopmupyeTtcs
yepes CUCTEMY C/IOXKHbIX HEMOCPEeACTBEHHbIX W KOCBEHHbIX  CBA3EWN.
HenocpencTeseHHOe BO34eNCTBME OHM OKA3bIBAKOT HA Te NPOM3BOACTBA, KOTOPbIE
YO0BNETBOPAOT ero noTpebHOCTM B OCHOBHbIX (GOHAAX WM TEKyLWMX 3aTpaTtax
(TexHWKa, MexaHu3auua, 31eKTpoobopyaoBaHMe, 3INEKTPOIHEpPrus, roproye-
CMa30y4Hble mMaTepuanbl U Ap.), U Ha Te, KOTopble ABAAKOTCA NoTpebutensamu
Ce/IbCKOXO3ANCTBEHHOM NMPOAYKUMWN, — MULLEBYIO U NIETKYIO MPOMbILW/IEHHOCTb.
Ha3sBaHHble NpoM3BOACTBA MOXKHO OTHECTM K MNEepPBOMY Kpyry COMpAXKeHuA
(npambie cBasu). OHM B CBOKO o4yepeab MOryT NoTpeboBaTb Pa3BUTUA APYruX
npousBoAcTs, obpasyowmux 2-i, 3-n U T.4. KPYrM COMPSKEHUS C CEJIbCKUM
X03ACTBOM  (KOCBEHHble  CBA3W). Hanpumep, yBenMYeHMEe  BbIMyCKa
CEeNbCKOXO3ANCTBEHHbIX  MALIMH  MOXKeT notpeboBaTb  AONOAHUTENBHOTO
NpPoOM3BOACTBA MNPOAYKLUMW YEepHOMU MeTannyprun. YepHaa meTtannyprma —
pazgutma TIK u T1.4. MNpn 3TOM Hambonbline TPYAHOCTU Bbl3blBAET
KO/IMYECTBEHHAA OUEHKAa BO34ENCTBMA HA OKPYXAOWYK Cpeay CMEXHbIX
otpacnen, TIK npu pasanyHbIX BapuaHTax pPa3BUTUA CEIbCKOr0 XO3AMCTBA.
BavaHue Ha oKpyrKatowyko cpegy TOK A0NKHO yuMTbIBATLCA NPU ONTUMMU3ALUMU
ero pasBuTUsA, B TeppUTOpUanbHOM (30HaNbHOM) paspese.

Kpome 3TOro, KOCBEHHble CBA3M CE/NbCKOrO X03AMCTBA
npeobiagatoT Hag HeNnoCcpeaACTBEHHbIMU, NPAMbIMU CBA3AMM.

Hanpumep, npamoe notpebaeHne aNeKTPO3IHEPTUN CENBCKUM XO3AUCTBOM
coctaBnseTr 7 — 9 % ot e€ npom3BOACTBA, a C Y4ETOM €€ pacxoda B COMPANKEHHbIX C
CeNbCKMUM X03ANCTBOM OTpacnax ysenuuusaerca ao 18 — 23 %. AHanormyHble

pe3ynbTaTbl NOMYYAOTCA U B ApYyrux caydasax (Tabaumua 1).
Tabnamya 1 — [ona cenbCKoro xo3AlCTBa B NOTpebaeHUM NPOAYKUUM U yCAayr
HEKOTOPbIX OTPAc/ei NPOMbILLIEHHOCTU (OPMEHTMPOBOYHAA OLeHKa, 1981 r.)
[onsa cenbckoro xo3sicTea (B NpoueHTax K o0buemy obbemy
NPOM3BOACTBA NPOAYKLMM)

HepeaKo

OTpacnb-nocTaBLUK

6e3 yyeTa KOCBEHHbIX CBA3EN | CYy4ETOM KOCBEHHbIX CBA3EWN
dneKTposHepreTMKa 7-9 18-23
[a30BasA NPOMbILWNEHHOCTb 0,1-0,3 10-12
YronbHaa NPOMbILLIEHHOCTb 4-6 15-20
MawwunHocTpoeHne 18-20 30-35
YepHaa metannyprms 4-5 15-20
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MonHble (NpsAmbIe NOC KOCBEHHbIE) 3aTpaTbl 3aBUCAT OT TEMMOB Pa3BUTUA
M TexHonormin. Takas 3aBUCMMOCTb CBUAETENbCTBYET O HE/IMHEMHOCTH
MEMKOTPACNEBbIX  MPOWU3BOACTBEHHbIX  CBA3EM W HEYCTOMYMBOCTM  UX
KOJINYECTBEHHbIX NposABieHUA. CneacTBMEM 3TOro ABAAETCA 60bLIAA YC/IOBHOCTb
No6bIX 0606LEHHbIX KOMYECTBEHHbIX OLLEHOK 3TUX CBA3EMN.

MpeactaBneHne O CTPYKTYpe MOJHbIX MNPOM3BOACTBEHHbIX 3aTpaT
HEKOTOPbIX BUAOB MPOMbILW/IEHHOM NPOAYKUUN, U B YAaCTHOCTU npoaykumm TIK,
HeobxoaMMbIX ANA peanusaumu 3a4aHHOroO BapuaHTa pPas3BUTMA CENbCKOro

XO3AM1CTBA, Aat0T AaHHble Tabaunupl 2.

Tabnmua 2 — CTpyKTypa nNOJHbIX 3aTPaT HEKOTOpbIX BMAOB NPOMbILIIEHHOM
npoaykuyuu, HeOGXOAMMbIX Ana obecneyeHusn npunpocTa CeNbCKOX03AUCTBEHHOM npoaykKkuum,
%

3aTpatbl, 06yCc/NOBNEHHbIE
Bug, notpebnaemoit NPOM3BOACTBOM CTPOUTENLCTBOM B OTPACAAX
NPOAYKLMM CeNnbCKo- Cenbckoro 1-ro ypoBHs npoymx
XO3ANCTBEHHOM | X03AMCTBa conpsaxeHus YPOBHel
NPOAYKLMM conpsaKeHun
dneKTposHeprua 34 9 36 21
Yronb 13 3 22 62
YepHble meTansbl 6 34 24 36
C60pHbIl Kene3obeToH 67 22 11
[enoBas gpeBecuHa 1 53 12 34
CTeHoBble MaTepuansl 47 20 33

MepBbln cTONbey, Tabauubl 2 XapaKTepusyeT MOJIHble 3aTparthbl,
HeobxoaMMble NPU 3KCNayaTauUK CEeNbCKOXO3ANCTBEHHbIX 006beKToB. 3Ta A0AA
3aTpaT He3HayuTesbHa, Kpome noTpebneHna anekTposHeprun. OCHOBHAA YacTb
3aTpaT HeobxoanMa oA CTPOUTENBCTBA HEMNOCPEACTBEHHO B CE/IbCKOM XO35IMCTBE
M B OTPacCnAX NepBOro M Nocaeayolmx ypoBHeNn conpsaxKeHua. MNpu sTom yacto
3HauUTesIbHaA YacTb 3aTpaT 0bycnoBaeHa faNIEKMMUN YPOBHAMM COMPSMKEHMA.

Ba)kHOM 0COBGEHHOCTbIO BHELWHMX MaTepuanbHbIX CBA3EA CENbCKOro
X03AMCTBA ABAAETCA MX AMHAMWUYHOCTb. OHa npoABAAeTCs B TOM, YTO MeXAy
npuunHon (M3meHeHnem obbema nNpPoOM3BOACTBA B AaHHOW oOTpacau) w
cneacTemem (COOTBETCTBYIOLLEN peaKkLumel B Apyroi) MoXeT 6biTb 3HaYUTENbHbIN
BPeMeHHOM UHTepBan. Ecam Hbl KOCBEHHbIE CBA3M OFPAHMYNBAINCL 1-M ypOBHEM
COMpPAXEHUSA, TO MOMKHO bbI10 Obl MOCTPOUTL OTHOCUTENIBHO NPOCTYHO BPEMEHHYIO
LEenoyKy MeponpuATuii, Heobxogmmbix ana obecnevyeHns 3a4aHHOrO MPUpPOCTa
npoAyKuMn B nccnegyemon obnactu. Ho B ycnosuaAx, KOrga KOCBEHHble 3aTpaTbl
bonee ganeknx ypoBHEN CONPAXKEHUS NPeAcTaBAAIOT CyLWECTBEHHYIO BENUUYUHY,
3Ta uenoyka byaeTr onpepenAtTbcs 60see CAOXKHbIM COOTHOLWEHMEM CPOKOB
CTpouTenbCTBa M Tpebyemoro BBoAa MOLHOCTEN B COOTBETCTBYIOLLMX OTPACASAX.

Tak, npu Tpebyemom 3HauUTENIbHOM MNPUPOCTE CE/IbCKOXO3ANCTBEHHOM
NPOAYKUMN  MOMKET OKa3aTbCA HeobXoAMMOW  KOPPEKTUPOBKA  MNAAHOB
KanuTasbHOTO CTPOUTENbLCTBA B 3/1eKTposHepreTuke (c ynpexaeHuem 8 — 10 ner),



B MPOMbILW/IEHHOCTM CTPOUTENbHbIX MaTepuanos (9 — 11 neT), B MaWMHOCTPOEHUM
(10 — 14 net). OOgHAKO HYXHO MMETb B BUAY, YTO BE/NMYMHA U Bpems BBOAA
MOLLHOCTEN B CMEXKHbIX OTPACAAX 3aBUCUT OT MHOTUX GPaKTOPOB.

M3 Tabamy 1 wn 2 Takxke c/eayeT, 4YTO YacTb MALUMHOCTPOEHMUS,
NpPoM3BOACTBA CTPOUTENbHLIX MaTepuanos, A4eN0BON APEBECUHbI A0NXHbI ObiTb
MaKCMMaNbHO NPUBAMKEHbI K NOTpebutento — cesibCKoMy X03AKCTBY. A 3TO
TpebyeT pa3BUTUA AONOJIHUTENBHOIO NPON3BOACTBA 3/IEKTPOIHEPTUM U TENNOTDI.

3TO BCe rOBOPUT O TOM, YTO AN1A Pa3BUTMA 3OPEKTUBHOIO CENbCKOro
XO35INCTBA Ha MHOrMe rogbl Bhepeg HeobxoAMMO pas3BMBaATb J1I0Ka/bHbIE
UCTOYHUKM SHEPTUN.

Peanun passutns noboit N3 otTpacnen TakoBsbl, 4TO TpebyeTcs CKopenLnii
nepexos Ha HOBble MoAenn 3HeprocbeperkeHMA 3a CcyYeT MOBbIWEHUS
3pEKTUBHOCTMN UCNOJIb30BAHUA NEPBUYHbBIX TOMJIMBHO-IHEPTETUYECKUX PECYPCOB
(T9P), ncnonb3oBaHUs BTOPUYHBLIX TIP, BO30OHOBAAEMbIX UCTOYHUKOB IHEPTUU
(BM3), MeCTHbIX M aNbTePHATUBHbIX TOMUB.

K HemanoBaXKHbIM MONOXKUTENbHbIM CBOMCTBAM 3Hepretukm BU3 cnepyet
OTHECTH, TO, YTO Ha BOCCTAaHOBAEHWEe PaboTOCNOCOOHOCTN €€ y310B M arperaTos
4acTo A0CTaTOYHO 0bopyaoBaHMA €CNN He OObIYHOM CEeNbCKOM MacTepCKon, TO
Nto60ro paMoHHOro MalMHOCTPOUTENBHOIO NPeANPUATHUS.

Mcnonb3oBaHne BWI Heobxoaumo eweé u nNOTOMy, 4YTO CTPYKTypa
dopmupoBaHma  cebectoumoct U TapudoB  Ha  LEHTPA/IMN30BAHHYIO
3NEKTPO3HEPINI0 TaKoBa, YTO €C/AN MPUHATb CebecToMMOCTb MpPOM3BOACTBA MU
pacnpegeneHua anekTpoaHeprmum 3a 100 %, To eé coctaBnstowmMe No CTyNneHAM
obpasoBaHus byayT cneayowme (Tabanua 3).

Tabnamya 3 - CrpyKtypa ¢opmupoBaHusa cebectoumoct™i U  TapudpoB Ha
aneKktpo3aHepruio [3]
Homep | dopmumpoBaHue cebectoMmocTu no ctyneHam eé obpasoBaHumA Jons,
CTyneHu %
1 BbipaboTKa aneKTpoaHeprmm 6a3oBbIMM 3N1EKTPOCTAHLUAMM 27
2 TpaHCNOpPT 31eKTPO3HEPrNKN NO cucTemoobpasytowmm J13M1 6
3 TpaHCNOPT 1 pacnpeseneHne 31eKTPOIHEPIUA MO CETAM BbICOKOTrO HaNpPsXKeHUs 12
4 TpaHCNOPT 1 pacnpeaeneHne 31eKTPO3HEPrnM No CETAM CPeAHEro HanpsaxKeHun 17
5 TpaHCNOpPT U pacnpeneneHne SNEKTPOIHEPTUM NO CETAM HU3KOTO HanpaxeHun 23
6 TexHMUYeCKn yyeT u pacyeTsbl ¢ noTpebutenamm 15
WUtoro: 100

N3 Tabnuubl 3 cneayet, 4To ceb6ecToMMOCTb BbIPabOTKN 3/1EKTPOIHEPTUM
3/1EKTPOCTAHUMAMM COCTABAAET BCEro OKOJIO ¥4 OT NMONHON cebecToMmocT U 3TO
CBA3aHO B OCHOBHOM C Tem, 4To B Poccuun oyeHb KpynHble T3C, TIU, IPC u T.4. C
OrPOMHbIMM pPacnpeaensaowmmmn ceTamm (naowagamm).

Tak 06wan NPOTAXKEHHOCTb CENbCKMX pPacnpeaeMTeNbHbIX INEKTPUYECKUX
ceteit B Omckol obnactn coctasnseT 41 Ttoic. Km (2009 r.). Ob6we KosnmyecTso
notpedbutenen snekTpoaHeprum 775 Tbic. YMCNEeHHOCTb 06CAYyXMBalOLWETO
nepcoHana 2446 yenosek.



Bo Bcex pernoHax Poccum MmeeTcAa MO HECKO/IbKO COTEH MOCENeHUM C
HaceneHnem He 6onee 200 — 300 yenosekK. CyulecTByIOLLAA CEroAHA CUCTEMA UX
3/1eKTPOCHAbXeHUs BbIMOMIHEHA, KaK MpPaBW/IO, Ha OCHOBE pPaJMalibHbiIX He
3ape3epBupoBaHHbIX Uenei 6/10 KB u KpalHe HeHageHa, 4YTo MPUBOAUT K
MOBbIWEHHbIM 3aTpaTaM MaTepuanbHbiX U  TPYAOBbIX PEcypcoB Ha eé
aKcnayatauuto. [OAvMHA BO3AYLWHbIX JUHUA  3N1eKTponepeaadn CcocTaBasieT
HECKONIbKO [OecATKOB KunomeTpoB (pucyHoK 1), a cpeaHerozoBas Harpyska
NoHu»Kato Wux TpaHchopmatopoB — 3 — 4 % ycTaHOBNEHHOW MOLLLHOCTU.

daKTUYecKkMe NoTepu 3NEKTPOIHEPTrUM B TaKUX CETAX COU3MEPUMbDI C
nonesHbim notpebneHvem. B HacTosiLlee BpemsA MOBbIWEHHblIe 3aTpaTbl Ha

3/1eKTPOCHAbXKeHne 3TUX
Hzo . nocesiIeHMN MOKPbIBAKOTCA 3a cYyeT
i ¢ . nx nepeKpecTHOro
é . cybcuampoBaHus ApYrumm
5 rpynnamm notpebuteneit nytem
Q yTBEpPXKAEeHUA enHoro no
P 0 sHeprocucteme  Tapuda Ha
2 SNEeKTPUYECKYIO  SHepruio  Ans
0" HaceneHu.
%A 5 OAaHaKo TaKoe nonoXKeHune
é C cybcnampoBaHUEM He MOXKeT
P g OCTaBaTbCA CKONb YrogHO AOAT0,
HecCMoTpS Ha TO, yTo
,ﬂ,ﬂMHa%O&D;I?JHO;C})'IMHVISg :—)neA;(()TponseOpepg?lm, KZAO notpebnenme INEKTPOIHEPTN

Ce/IbCKUMU  XKUTENAMU KpaﬁHe

Mano.

PucyHok 1 — MpocTpaHcTBEHHOE pacnpegeneHue 3NeKTponoTpebneHus (Toukamu
0603HaueHbl nocenexus) [4].

fogoBoe noTpebneHMe 3M1EKTPOIHEPTUM CENBCKUMMU KUTENAMMU TaKMUX

noceneHu npeacrasneHo B Tabauue 4, Ha npumepe ANTaMCKOro Kpas.

Ta6nuu,a 4 — I'Iorpe6ne|-me 3J/1IEKTPO3HEPrmn B masbixX noceseHnNAxX AnTaiickoro Kpasa.
foposoe notpebnenme | 200-350 | 350-500 | 500-650 | 650-800 | 800 - 950
3N1EKTPO3HEPrmun, KBT-u/uen
[dons HaceneHus 0,23 0,5 0,23 0,02 0,02

N3 Tabnunubl 4 cnepyet, 4To cpeaHee anekTponoTpebieHne B ANTanCcKom
Kpae coctaBnseT okono 400 KBT-4 Ha 0IHOTO YeNoBeKa B roa,

3710 ewé pa3 noAaTBepxaaeT TOT (aKT, 4YTO CeNbCKue Xutenm PO
pacxoAytoT 06blYHO B 2 — 3 pa3a MeHblle 3/IEKTPOIHEPrnK, Yyem roposckue. U
NO3TOMY OOCNYKMBAHUE CENbCKUX JIMHUIA  3NeKTponepenayun, MJaHOBO
ybbITOYHOE.

KoHeyHO, B pAge permoHoB NPUBAU3UTL TeHepauuto 3/IEKTPO3HEPTUmn
MOXHO 3a c4yeT Bo3BeaeHMA manbix 9C, ogHaKo 3TO He Be3ae npuemaemo.




B 3Toih cBA3M noyuuTenbHa cyabba cTpouTenbctBa bawKupckoro
BOAOXPaHUAMLIA Ha peke benon.

MpoekT bawkunpckoro (MWTyraHOBCKOro) BOAOXPaHUANLLA HA peke benoli
6b1n cocTaBneH MHCTUTYTOM «HOxrunposoaxos» Munsoaxosa PCOCP B 1984 r.

MoAroToBUTENbHbIE CTPOUTENbHbIE pPaboTbl 6biM Havatel B 1982 r.,
NoAroToBKa Noxa BoaoxpaHunuua — c 1988 r. OgHako, HeCMOTPs Ha TaKylo
npoBeAeHHYH paboTy, CTPOUTENbCTBO BOAOXPaHUAMLLA n3-3a
HeyAOBNETBOPUTE/IbHOFO  3KOJIOFO-3KOHOMMYECKOro  060CHOBaHMA  6blno
OCTaHOB/EHO.

KoHeyHo, aneKTpoaHeprmsa MNC cnocobcTByeT yMmeHblUeHUIO pyOKKN necos
Ha ApOBa, HO B TOXE Bpemsa e€ BOAOXPAaHU/NLLE CaMO «MNOF/IOWAET» OrPOMHbIE
naowann necos. A BO3HMKalWaa 3ab0104EeHHOCTb CPOAHU MNYCTbIHAM. Y HUX
oAHO obuee — yracaHMe aKTUBHOW >XU3HeAeATe/IbHOCTU Ha OrpPOMHbIX
NPOCTPaAHCTBAX.

N ewé oaHO BarkHOe 0OCTOATENbCTBO, BeAyllee K pPacToOYUTEIbHOMY
noTpebaeHnIo TONNMBHbIX PECYPCOB Ha cenie. TennoBas 3almnTa CeNbCKMX 30aHUN,
NMOCTPOEHHbIX B 3MNOXY AELEBbIX SHEPrOHOCUTENEN, O4EHb HU3KAA, YTO NPUBOAUT
K 3HauuTesibHOMY noTpebneHuto Tonamea (Tabavua 5).

Ta6bnuua 5 — YpoBeHb Ten03awWwmTbl Ce/IbCKMX 3a4aHNI AnTaiickoro Kpas [4]

YpoBeHb Tennosawmtel, K/ (m%K-cyT) 260 360 460 660 1300
[ons 3paHunit 0,08 0,19 0,48 0,18 0,07

Ncxopa u3 atoro, nokasaTenn yaenbHOro pacxoda TeNI0BOM 3HEPrnun Ha
OTON/NIEHNE B CE/IbCKOM MECTHOCTM B 2 — 5 pas npeBocxoAAaT COBPEMEHHbIe
HoOpmaTuBbl. A BeAb AOCTaBKa TOM/MBA B YyAaJIeHHble MOCENEeHUs CBA3aHa C
NOBbIWEHHbIM pPacxogom GUHAHCOBbIX U MAaTEPUANbHbIX PECYPCOB.

Kak BMAMM peanuu CcerogHfAWHero AHA TaKOBbl, 4YTO peanus3auuio
cTpaTernyeckoro HanpasneHua pas3sutna TIK nwboro M3 3TUX PErnoHos,
Heo6X04MMO CBA3bIBATb C LUMPOKUM MUCMoAb3oBaHNeEM BUD n BTopuyHbIX TIP.

MpegnpuHUMaemMblie paHee MOMbITKU CHU3UTb CeEOECTOMMOCTb HE TOJIbKO
3/IEKTPO3HEPINM, HO U TEMNIOBOM IHEPTMM 3a CYET pacnpese/IeHHON SHEPreTUKMU B
CUNY U3BECTHbIX NPUYMH He Bbln peann3oBaHbl.

OpgHaKo, ecnn paHblle 3TO He MOAYYMIOCb, TO 3TO He 3HAYMUT, YTO He
cneayeTt 3STUM 3aHUMATLCS U BOT MOYeEMYy.

OTcyTcTBME ONTMMaNbHOro MUKPOKAMMATA CKa3blBaeTcsa Ha
npoussoacTtee. Kaxkablit rpazyc nosbilieHMa TemnepaTypbl cbitle 22 °C cHusKaeT
paboTtocnocobHocTb yenoseka Ha 2 — 4 %, cebiwe 30 °C — Ha 4 — 6 % [5].
CnepoBaTenbHoO, ans pabounx mecT Tpebyowmx Yype3Bbl4aNHO
COCPeAOTOYEHHOCTH, Hanpumep, NpPU  TOYHbIX paboTax, OTBETCTBEHHbIX
AEXKYPCTBAX, MUKPOKAMMAT MOKET ObITb TaKXKe 4OMUHMPYIOLWUM KpUTepuem

MoppepraHne  ONTMMANbHOTO  MMKPOKIMMATA B XKWAbIX n
NMPOM3BOACTBEHHbIX NOMeleHUaXx (OTHOCUMTeNbHana BAAXKHOCTb MeHee 75 %,
TemnepaTtypa HwKe 35 °C) B TeueHue Bcero roga obecneymBaeT COXPaHHOCTb




aneKkTpomsonaumMm obopynoBaHua M NpubopoB, a 3HAUYUT CHUMKEHUE OMACHOCTU
NoparkeHUs NtAeN INEKTPUYECKUM TOKOM.

HoBble 3HeproreHepupylowme TEXHONOTUM, B TOM uYuCAe p[nA cena
AOMIKHbI UATU BNepeam KU3HU, AO/IKHbI AaBaTb 0AAM BeXM NyTH, 6e3 KOTopbIxX
¥KM3Hb HEMbBICIMMA, KOTOPbIE B MEpPeXMBAEMOe BPeEMA BCEBO3MOMXKHbIX KPU3NCOB
bonee HeobxogMmbl, 4YemM B Kakoe-HMbyab apyroe BpemA. He Hago
noAAenbiBaTbCA MNOJL 3roMcTMYecKne BKycbl 6usHeca UM cnocobcTBoBaThb
AaNbHENWEeMY MNALEHUI0 YesloBeYecTBa B 3KOJIOTMYECKYHD M HPABCTBEHHYHO
nponactb. Hayka 1M npou3BoAcCTBa, KOTOpble 3TOFO HE OCO3Hanu, COBepLlatoT
H6onblwoe npectynneHme nepes byaywmmm noKONEHUAMM He TONbKO M3-33 POCTa
rnobanbHOro «aKoHomuuyeckoro gonr nokosnenus» (GED), Ho n cnocobctsytoT
NafeHUD HPABOB W  MOHWMXKEHWID  HPABCTBEHHOro 06AMKa  YenoBeka.
WccnepoBatenn Takoro ypoBHA, He TBOPLbl, HO rpoboKonaTenn, KOTopbie PoOHOT
moruny un cebe n gpyrum, nbo ckasaHo. «Koraa cnenoi BegeTt caenoro, To oba
nafatoT B AMY».

Hn gnAa KOro He cekpeT, YTO HAlM 3KOHOMMUCTbl B 06S1aCTU SHEPreTUKM
4acTO MAHMUMYAUPYIOT C SKOHOMMYECKMMM MOKa3aTeNnAMMU, He MNpuMBOAA MX K
obwemy CUMHTE3NMPOBAHHOMY 3HAMeHaTento. BmecTo pacyeToB 3KOHOMMUYECKMX
NPeMMyLLLECTB MO 3HEeprocHabkeHuto u 3sHeproobecneyeHnto ANA  Bcex,
NPOXKMBAIOWMX HA AAHHOW TEPPUTOPUM, BeAyTCA pacyeTbl BbIroAbl ANA Y3KOM
rpynnbl Auy, a TO U gna ogHoro nvua (6usHeca). Takne 3KOHOMMUCTbI, Y3KOW
cneuyannsauum, He MNPUKAAAbIBalOWME CBOM 3HAHMA K 3IKOHOMMUKE, KakK
MWUHUMYM, MYHUUMNANbHOrO 06pa3oBaHMA (30HA/NbHOM 3KOCUCTEMbI), YacTo
3aHMMAIOTCA JINWb OBCNYKMBAHMEM UWHTEPEcoB NpoAaBLOB TOM/IMBA U
sHeproreHepupylowero ob60pyaoBaHUA. ITMM CaMbiM  OHW  PACMPOCTPAHSAIOT
MUCKaXKeHHYyo  MHPopmaumilo O nNoTpebHOCTAX B  3SHEPrMM U CaMUX
3HeproreHepuUpyoLWMX TEXHONOTMAX.

CbanaHCcUMpoBaHHbIE  3KO/IOrO-COLMAIbHO-9KOHOMUYECKME  OLEHKM B
06/1aCTM  3HEpreTMKM NOABAAKOTCA TO/MbKO TOorga, Korga paccmaTpuBaeTtca
npobnema He CTO/NbKO 3HeproobecneyeHnss OTAENbHONO OOBEKTA, CKONbKO
[ONTOCPOYHOE pas3BuUTME U 3Heprobes3onacHoCTb, KaK MUHUMYM KPYMHOro
MyHUUMNAaNbHOTO 0bpa3oBaHMA (pernoHa). A Moka Takas 3agaya He CTaBuTCA,
NpPOoAO0/IXKaeTCA COCKa/ib3blBaHME B NPOMAacTb OWMOOK Tex, KoTopble AyMatoT, YTo
Hay4YMNUCb YNPaBASATb SKOHOMUKOW. TaKkne nnua npu oTCYTCTBUU HAKOMIEHHOTO
CMHTE3a HMYero AaTb He MOryT U, B KOHLE KOHLOB, MOYTU Bcerga, CBOMMM
pacyeTamu, NPUBOAAT K PAaCCTPOMCTBY OIOAKETOB MYHULMNA/IbHBbIX 06pa30BaHUN,
MOCKO/IbKY 3KO/I0TMYEeCcKan 4YMUCTOTa BbiPabOTKM SHEPrUM BAMAET Ha OHOAXKETbI:
34paBOOXPaHEHNA, COAEPKAHNE JOPOT M 34aHUI, COCTOAHNE 3eMeNb (CHUKeHne
na1oA0pPOoANsA, NOATON/IEHUSA, ONON3HMW) U T.A.

[na cenbcKoro xo3smcrTea, HECMOTPA Ha HU3KYH MJOTHOCTb PasMeLleHus
NPOU3BOACTB, M XKUNbA SKONOMUS TaKKe BaXKHa, KaK U TOPOACKOro KUTeN .



B 3TOlM cBA3K 06paTMMCA K BbIOPOCAM MX KOTE/NbHbIX U AOMOBBIX NeYen, K
COAEpPKaHUID 3/IEMEHTOB B 30/1€ yriel W 3one-yHoca , obpasyouencs npu

CKUraHMM masyToB (Tabaumupl 6 1 7) [6], Hanbonee npumeHsaembix BUAOB TONIMBA.
Ta6auua 6 — CpegHee coaeprKaHue (r/T) HEKOTOPbIX 3/1eMEHTOB B 3eMHOW Kope U B

3oe yrnei

onemeHT 3emHas Kopa 3ona onemeHT 3emHas Kopa 3ona
Bop 3 600 CsuHel, 16 100
FrepmaHuii 7 100 UnHK 83 200
MbILWbAK 1,7 500 Cepebpo 0,07 2
YpaH 2,5 400 Kagmuii 0,13 5
Kobanbt 18 300 CkaHaum 22 60
Bepunnnii 6 300 Hukenb 53 700
MonnbaeH 11 200 BaHaaui 150 2800
anMe‘-laHVle. MoBblWweHHOe cogepxXaHue B 30n1e oGycnoaneHo M36MpaTel’leblM unissiedeHunem
3TUX 3/1IEMEHTOB U3 NOo4YBbl U MUHEPAJIbHbIX NTOTOKOB KOPHAMMU paC'reHuﬁ-yrneOGpasoBaTeneﬁ.

Tabauua 7 — CoctaB 30/bl-yHOCa, 06pasylowenca Npu CxKMraHMn masyTos

Belectso CopeprkaHue, Knacc Bewectso | CogepkaHue, Knacc
% OMacHoOCTH % OMacHoOCTH
V505 30-36 I Zn0O 05-25 [l
NizJs 8-10 I Al,O3 10,0 v
NI203 1 Il Fe,O3 3-10 1"
PbO, 0,5 I MgO 1,0-3,0 [l
Cry03 05-1,0 I SiO, 10,0 v

MpuBeaeHHble B Tabanuax 6 n 7 gaHHble CBUAETENbCTBYIOT O TOM, YTO NpU

OLLleHKEe 3KO0JI0r0-COLMaIbHO-9KOHOMMYECKOTOo 3ddeKkTa aTtmochepooxpaHHbIX
MePONPUATUIN TPAAULMUOHHbBIN YYET CHUMKEHMA TONBbKO BbIBPOCOB OKCUAOB CEPbI U
a30Ta, a TaKXKe 30/bl ABHO HepgocTtaTtouveH. CyuiecTBylouee npeacTaBleHUE o
HeobxoamMmoctTn 6opbbbl B nepByld o4vepedb C Ha3BaHHbIMW COEAUNHEHUAMMU
OCHOBbIBAOTCA HA HEMOJHbIX AaHHbiX. OnacHOCTb, KOTOpYyk TasT B cebe
MUWKPO3/1E€MEHTbI, ECTECTBEHHbIE PAANOHYKAMUAbI, YI/1IEBOA0PO4bI, MONaZatowme B
HECBOMCTBEHHYIO MM Cpeay — BO34yX, ALO/IKHA B3BELMBATbCA HApaBHE C
OMaCHOCTbID, CO34aBAaeMOM OKCMAAMW Cepbl M a30Ta — COEAUHEHUAMM,
CBOMCTBEHHbIMM XWBOW Npupoae. Beab pacteHMA B 30He 3arpsa3HeHuMin Honee
ocnabneHol U 4YyBCTBUTENIbHbI K TPUOKOBbIM 3aboneBaHUAM, UYTO CHUXKAET
KQ4yeCcTBO NPOAYKLNM pacTEHNEBOACTBA.

MN3meHeHMe KayecTBa NpPOAYKUMW pPACTEHMEBOACTBA B 3arpA3HEHHbIX
30HaX 3aBUCUT He TONbKO OT AeATenbHOCTU ropofckux T3aL, TIC, KoTenbHbIX,
NPOMbILAEHHbIX NPEANPUATUIA, HO U OT CENbCKMUX KOTENbHbIX, N MPOSBAAETCA U B
YXYALWEHNUN OCHOBHbIX €€ MULLEBbIX AOCTOMHCTB. B 3epHe MWweHUUbl CHUXKaeTcs

coaepaHue KNEeMKOBMUHbI, AYMEHA — COAEepPXKaHMe Kpaxmana. B cemeHax
NOACONTHEYHMKA YMEHbLUAETCA COAEeprKaHWe Kupa, BO3pacTaeT Ay3XKUCTOCTb. B
KOPMOBOM  CBEK/le, MOPKOBM W  KaMycTe YMEHbLUAeTcaA coaepxaHue

aCKOpbMHOBOWM KUC/IOTbl U CaxapoB, KapOTWHA, BO3pacTaeT 30/bHOCTb. CemeHa
CE/IbCKOXO3ANCTBEHHbIX KY/IbTYP U3 3arpsi3HEHHbIX XO3UCTB UMEIOT NMOHUMKEHHYHO



BCXOXECTb W 3HEPruto npopactaHmMa, COOTBEeTCTBEHHO dopmupyetca bonee
HU3KMWN YPOXKaN.

X03AMCTBa, pPaCMnONIOXKEHHble B 30HAX 3arpsi3HEHMA, He  A0/IKHbI
3aHMMaTbCA cemeHoBOACTBOM. CeMeHHOM maTepuan B 3TU X03AlMCTBa caeayeT
3aBO3UTb U3 PAOHOB, rAe 3arpA3HEeHHOCTb BbIOPOCAaMM 3HAYUTENIbHO HUXKE.

Kak nokasbiBaloT pacyeTbl [7], ynaBAuBaHWEe OTXOAAWMX [a30B U
YMeHbLUEHME KOHUEHTPALUM CEPHUCTOrO aHrMAPUAa, OKMCNOB a30Ta, aMMMaKa,
npombiwneHHon nbiam Ha 0,1, ¢eHonoe — Ha 0,01 mr/m® B BO34yXe
3arpsi3HEHHOM 30Hbl MOBbLIWAET YPOXKAMHOCTb 03UMOM MEHULbI COOTBETCTBEHHO
Ha 0,13; 0,10; 0,14; 0,10; 0,3; KyKypy3bl Ha 3epHo — Ha 0,18; 0,24; 0,18; 0,23;
0,31; moaconHeuHnka — Ha 0,17; 0,19; 0,10; 0,27; 0,19 u/ra. AHanorMyHbIE
3aBUCUMOCTM NMOJIYYEHbI U ANA APYTUX CENIbCKOXO3AMCTBEHHbIX KYNbTYp.

BoisBneHo, 4to Hambonee onacHble MWHrPeaneHTbl MNPOMbILW/IEHHOIO
3arpA3HeHnn, BAUAIOWLME Ha NOTEPU YPOXKaAA CENbCKOXO3AMCTBEHHbIX KyAbTyp U
M3MEHEeHMEe ero KayecTBa, — MNPOMbILW/IEHHAA Mbl/lb, CEPHUCTbIE COEAUHEHMUA,
deHonbl. Mo3TomMy Tak Ba*kKHbl MEPOMNPUATMA MO COKPALLEHUID OCOBEHHO 3TUX
BbIOPOCOB AN1A NOBbLIWEHUS YPOXKAMHOCTU KYNbTyp B 3arpA3HEHHOM 30HeE.

MpXU NOMOLLM OYUCTHBIX COOPYKEHUN MOMKHO 0CaAUTb Mblb TONbKO
60/blNX pa3sMepoB, T.e. TAXKeAnyto. Jlerkaa nbiab, NOBMCalOWaA B BO3Ayxe, ANA
HMUX HeZoCTynHa. He abcontoTHa O4YMCTKA BO34yXa OT MENKOAUCMEPCHbIX YacTuL,
30/1bl MbIIEOYUCTHON TEeXHUKOW. TaK, B TUNOBOM LMKIOHE 4YacCTUubl 30/bl
pasmepom 15 mKm ynasnusatotcs Ha 96 %, a yactmubl B 5 mMkm amwb Ha 30 %.
PacTeHuA ke 0cBOOOXKAAIOT BO34YX OT MblaAM Nt0ObIX pa3smepos.

Mostomy Ans 3awmTbl aTMoOcPepHOro Bo3ayxa OT BbIOPOCOB BCce WMpe
npumeHatoTca 6Huonormyeckne metodpl. [NaBHad pPo/sb B BOCCTAHOBAEHUM
YUCTOTbl aTMOCHEpPHOro BO3Ayxa AO0/IKHA OTBOAUTLCA 3€N€HbIM HaCaXKAEHUAM.
Nx ponb HesameHMMa B GOPMUPOBAHUU MUKPOKAMMATA, YTO BblparkaeTca B
peryMpoBaHnUmN TeMNepaTypHO-BAAXKHOCTHOTO, PaAMaLMOHHOIO U a3paLMOHHOro
peXmma KnmmarTa, CAepKMBAHUW AasibHeMLWero npouecca 3arpAa3HeHmMa 0CobeHHo
ropoACKOM cpeabl, B CHUKEHUWN LLIYMOB W 3allmMTe OT BETPOB, B 6aaronpuATHOM
B/IMAHUN HA KU3HEHHbIN TOHYC 4YeN0oBEeKa, ero 3MOLMOHa/IbHOE COCTOAHME U
pabotocnocobHocTb. OAHAKO, YemM Bbille KOHUEHTPAUMSA SHEPreTUYecKux
MOLLHOCTEMN, BbIOPOCOB, TEM TPYAHEE 3€/IEHbIM HACAXKAEHMAM CNPaABUTLCA C 3TOM
3a4a4yen.

Becbma  3pPeKTMBHbIM  CpeacTBOM  O4YMWEHMA  aTmocdepbl  OT
NMPOMbILLAEHHbIX NPUMECEN ABASETCA PAaCTUTENbHbIA NOKPOB, rNaBHbIM 0H6pa3om
NleCHaA pacTUTEeNbHOCTb. Po/ib pacTeHMit B pacnpeaesieHun 3arpsasHALWMX
BelwlecTs obycnoBneHa ux agcopbupyowen n GunbTpyrolenn cnocobHocTbio, a
TaK)Ke aspoAMHaAMMYECKMM AENCTBMEM APEBECHO-KYCTAPHUKOBbLIX HACaXKAEeHWUN,
BAUAIOLWLMM Ha XapaKTep nepemelleHuns BOo3AyLlHbIX macc. lasoouumuiatowas
cnocobHOCTb Neca 3aBUCUT OT I/1IEMEHTOB €ro CTPYKTYpPbl. COCTaBa U YyCA0OBUMN
MeCcTonpoun3pacTaHnA, CTeneHn pasBuTMA noapocta, ¢Gopmbl U MONAHOTHI



ApeBoCTOA. 3efieHble PaCTeHMA CNOCOOHbI BbINONAHATL POJb CneundpUuyecKknx
«3eneHblX GUNLTPOB», aAKKYMYIUPYIOLWMUX U  AETOKCUUMPYOWMUX MHOTUe
WMHrpeameHTbl BbIGPOCOB.

[JononHuTenbHble YObITKM, KOTOPblE MPUHOCUT aTMOCPEePHOE 3arpA3HEHNE
4ye/IOBEYECTBY, TaKXKe 04YeHb Be/IMKU. OHM CBA3aHbI, NpeXae BCero, C YCKOPEHHbIM
pa3pyLIeHMEM CTPOUTENbHbIX MAaTEPUANOB, METAN/IOB, PE3UHbI, TKAHEN, bBymaru u
KPacKu, ¢ rmbenbto CeNbCKOXO3MCTBEHHbIX PACTEHUIN U }KUBOTHbIX.

B npuropopax, roe pasmelieHbl NpoOMbIWNeHHble npeanpuatna, TOU,
¥}eneso pxkaseeT B 3 pa3a bbiCcTpee, Yem B OCTa/IbHbIX YacTax ropoaos, v B 20 pa3
HbICTpee NO CPAaBHEHUIO C CENIbCKOM MeCTHOCTbO. CKOPOCTb KOPPO3MKN aNHOMUHMUA
B ropoae 6osbue B 100 pa3 no cpaBHEHUIO C ceNom.

3arpA3HeHne ropoAckon atmocdepbl YMEHbLIAET CPOK HOCKM NNaTbsl Ha
Y50 4acTb. [lepeBO, XNOMOK, KOXa B 3arpA3HEHHOM BO34yxe pa3pyluatoTca
6bicTpee. TMOHYT NCTOpUYECKME U KYNbTYPHbIE MAaMATHUKN.

CnepoBaTenibHO, NCNONb30BaHME B CE/IbCKOM XO3AMUCTBE 3HEpPreTukn BU3,
WUCKNtoYaloLer 3arpA3HeHue cena, nonen n depm byaetr cnocobecTBoBaTb He
TO/IbKO MOJIYY4EHUIO SKONOTMYECKU YUCTON MPOAYKUMM, HO U COXPaHEHUIO
OCHOBHbIX NPON3BOACTBEHHbIX POHA0B, MALLMH U MEXAaHU3MOB.

3T0 0COBEHHO BaXHO, €C/AN Y4YUTbIBATb KpalHe OrpaHu4YeHHble ¢asbl
U3HEHHOTO UWKAA  MALIMHOCTPOUTENbHOM  MNPOAYKUMM, B TOM YuUcne
sHepreTnyeckoro npoduna (tabavua 8).

Tabnuua 8 — Pasbl KU3HEHHOro LMKANA IKCMNYaTUPYEMOW MALLUHOCTPOUTENbHOIMA
NPoAYKLUU, U3rOTOBNEHHOW M3 METaNN0B U UCKYCCTBEHHbIX MaTep1anos

FapaHTMPOBaHHAA NOAAEPKKA CUCTEM

Cuctembl, 3anacHble YacTU™, U CepBUCHbIE YCAYTM HAXOAATCA B CBOHOAHOWN

AKTVBHaA npopake. TexHWYecKas NoOALEPXKKA MPOBOAUTCA C MOMEHTa BBOAA B
daza 9KCMyaTaLMIio CUCTEM M OCYLLECTBAAETCA MPOCTbIM CNocobom M30 AHA B
(5-10 ner) AeHb. MNoaaepskMBaeTca Nepexos paHee yCTapeBLUMX M OrpaHMYeHHbIX No

KO/IMYECTBY CUCTEM Ha HOBblE CYLLECTBYIOLWME MOAENN

Cuctembl 6onblIe HE NPOU3BOAATCA, HO OCHOBHbIE MOAY/TN CUCTEM AOCTYMHbI
Knaccuueckas | B KayecTBe 3amMacHbIX 4YacTed M mopynen pacwupeHua. Becb ananasoH
¢daza KM3HEHHOro LUMKNa cucTemM CHOKYCMPOBAH Ha HALEKHOCTM OCHOBHbIX
(7—-10 ner) Moayneh U NPOABUMIKEHMA UX XapPAKTEPUCTUK. YAyyleHWa CcucTem
AO0NYCTUMbI, MOCKO/IbKY MEHAIOTCA TEXHOIOTUM.

OrpaHuYeHHana NoAAepKKa CUCTEM

Ycnyry no pemMoHTy M 3amMmeHe MoAynen cuctem AOCTYMHbl A0 TeX Nop, NOKa
OrpaHuyeHHan | nponsBoaATCA MaTepuanbl™ AnA 3aMeHbl. PekomeHayeTca nepexop, Ha
OEEE] HOBble MOAENN CUCTEM, NPOXOoAALLME AKTUBHYIO a3y KU3HEHHOrO LMKAA.
(35 ner) [lonyckaloTca NOBTOPHbIE YCAYrM MO PemoHTy (B 3aBMCMMOCTM OT obLiei
[LONN TaKMX C/Iy4aeB Ha PbIHKE MCMONb30BaHUA CUCTEM).

da3za M3roToBuTeNb HE MOMKET rapaHTUMpPOBaTb AOCTYMHOCTb  NOAAEPKKM
ycTapeBaHuA pabotocnocobHOCTM (peMOHTa) CUCTEM BCNEACTBME TEXHUYECKMX MPUYMH
AW PaLMOHanbHbIX LLeH. MHorve cuctembl 6yayT noaaepKMBaThca U ganee.

*cucteme xonoao0TennocHabKeHMa, rennoanekTpoctadumm [1] B Kauectee OCHOBHbIX
«3anacHbIX YacTen» TpebyloTca — BOAA, CONb, TPYHT — MaTepuanbl, B U3bbITKe MMeloWMe B



Mpupope.

MpeumyLiecTtBO cUCTeM MU YCTAaHOBOK 3Hepretukum BUI, B yacTHOCTM Ha
6ase conHeuyHoro consHoro npyaa [1] ato To, uTO, MoAaBnAlOWAA YacTb MX
«KOHCTPYKLMW» COCTOMUT M3 €eCTeCTBEHHbIX MNPUPOAHbIX MaTepuanos. na ux
«U3roToBNEHUA» He TpebyeTca 3HEpPrusa, a WX MKU3HEHHbIN UMKA He umeeT
OrpaHUYEHUA, B OTIMYME OT XKU3HEHHbIX LMKAOB METaN0B M MaTepuanos,
NPUMEHAEMbIX B TPAAMUMOHHbBIX 3HeproreHepupyowmx cuctemax llpupoaHble
MmaTepuanbl MOXHO WMCNO/b30BaTb MNocne BblpaboTkM pecypca obopypoBaHuA
CUCTEM M YCTAaHOBOK 6€3 OrpaHMYeHns PEUUKINHIA.
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