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B OU3MKA U TEXHOJIOTA W

NCITOJIb30OBAHUE AJIBTEPHATUBHBIX HCTOYHUKOB SHEPTUH B
BOPOHEKXCKOMU OBJIACTU

IaraaoB A.A.

Mynuyunansrnoe 61002cemmoe yupesicoerue OONOIHUMeNIbH020 00pasosanus Llenmp oonornumenvHo2o
obpaszosanus «Peanvras wxonay, 10 kiacc

Hayunwui pyxosooumens.: Enuna H.B., nedacoe MBY][O L[J/]O «Peanvras wkonay

B mamre Bpems mmomsiM sHEprund TpedyeT-
cst Bc€ Ooplie M OOJbIe SHEPTUH, TTOCKOIb-
Ky OHHU MPHUIYMBIBAIOT BCE€ OoJble U OOJbIe
HOBBIX W300pPETCHUH, JUIsl KOTOPBIX TPeOyeTCst
JHEPTHUSI.

B mpupone 3amacer sHeprun orpomusl. Ee
HECYT COJIHEYHBIE JIy4H, BETPHI U IBUKYIITHECS
Macchl BOJIbI, OHA XPAHHUTCS B JIpEBECHHE, 3a-
Jexkax rasa, Hedtu, kKameHHoro yrisi. [Ipakru-
YyeckH Oe3rpaHMYHa SHEPTus, «3areyaTaHHasD
B Aapax aToMoB BemecTBa. Ho He Bce ee dop-
MBI IIPUTOHBI JIJIS TIPSIMOTO UCTIONB30BaHUSI.

3a JOATYI0 UCTOPHUIO SHEPTETHKU HAKOIIH-
JIOCh MHOTO TEXHHUYECKUX CPEACTB U CIIOCO-
00OB NOOBIBaHUSI PHEPTUU M TPEOOpA30OBaHUS
ee B HyxHble JogsIM (opmbl. CoOCTBEHHO,
1 YeJOBEK-TO CTaJl YEJIOBEKOM TOJBKO TOIJA,
KOTZla HAy4WJICs TONy4aTh W HCIOIh30BATh
TEIUIOBYI0 3HEepruio. OTOHb KOCTPOB 3aXKIVIH
TIepBbIC JIFONH, ellle He TTIOHUMABIIIHE ero MpH-
POIBI, OHAKO 3TOT CHOCOO MpeoOpa3oBaHuUs
XMUMUYECKOW PHEPTUH B TEIJIOBYIO COXpaHsIeT-
CSl M COBEPILEHCTBYETCS YK€ Ha MPOTSHKEHUH
TBICSTUETICTU .

O0beKT
SHEPTHH.

IIpeameT: TpaJUIIMOHHBIC U AITEPHATHB-
HbIC UICTOYHUKHU HEPTHH.

LeJsib: aHAIN3 HCIIOIB3YEMbIX HCTOUHUKOB
SHEPTHUH U ONpeeSieHUe TOIXOISAIINX aIbTep-
HATUBHBIX UICTOYHUKOB 3HEpruu BopoHexckon
oOmacTu.

3agaum:

1. O3HaKOMUTBCS C aJbTEPHATUBHBIMU HC-
TOYHUKAMH YHEPTUH.

2. Ilpoananm3upoBars WHGOPMAIHIO I10
HCTIOJIb30BAHUIO YHEPTETUIECKIX HCTOYHHKOB
Boponesxckoii o0mactu.

3. Caenars BBIBOBI U IPEJIOKUTD AJIBTEP-
HATUBHBIE UCTOYHUKU SHEPTUH AJs1 BopoHex-
CKO1 oOnacTu.

Boponexckass o6nacte, mpomuia myTe OT
MaJOMOIITHBIX AJIEKTPOYCTAaHOBOK MECTHOTO
3HAUCHUSI 10 BOpOHEXKCKOW HHEPrOCUCTEMBI,
ABIstoNIeiica coctaBHoi yacthio EDC Poccnn.
Ha nanneiii MomeHT B BopoHexckoii obnacti
€CTh JB€ KpYIHBIX aekTpocTaniuii TOLI-1, ¢
aeKTpuueckoil MomHocteio 168 MBT 1 ¢ Te-
IUIOBOM MoIHOCTRIO 1269 I'kain/gac, 1 Hoso-
BopoHexkckas ADC, ¢ 2IeKTPUIECKOil MOIIHO-
ctbio 3034 MBT.

HCCJICA0OBAHUSA: HNCTOYHUKH

Boponexckas TOIl-1 cHabGxkaer Teruiom
xureneit JleodepexHnoro, Jlennnckoro n XKe-
JIE3HOIOPOKHOTO PAalOHOB TOpOAA, a TaKKe
CBBILIE THICSYM MPEINPHUATHH, B TOM 4YHCIC
KpyIHeHIme BopoHexxckue 3aBoabl — [lInn-
HbIH, Boponexxcunreskayuyk u Pyaropmani. B
2010 romy Boponexckas TOL[-1 BeipaboTana
6oxee 2,5 muH ['kai TEIIOBOM SHEPTHH.

ADC pazBuBasnach Ha 0a3e HECEpUIHBIX
BOJIO-BO/ISIHBIX  DHEPIeTUYECKUX PEaKTOpOB
KOPITyCHOTO THIIa C 0OBIYHOW BOAOH 1O 1aBIie-
HueM. B HacTosee Bpemst B paboTe HaXoasT-
cs1 sHeproomoku Ne 3, 4, 5, 6 o01ieit aimeKkTpu-
yeckoit monrHOCThI0 3034 MBT. DHeprobmoku
No 1 u 2 yxe BBIBEICHBI U3 DKCIUTyaTalluH.

Kaxp1ii Toj1 cTposiTcs HOBBIE 3aBOJBI, (a-
OpuKHM, MHOTOKBAapTUpPHBIEC foMa. M n3-3a 3To-
IO yBEJIMYUBAETCS KOJIMYECTBO MOTPEOICHUS

ANEKTPOIHEPTHH.
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Puc. 1. Juaecpamma nompebrenue snekmposnepauu
6 Boponesicckoti oonacmu

W3 Bcex CyIIeCTBYIOIINX HA CETOHSIIHUT
JICHb BHJIOB AJIEKTPOCTAHIUI TEIUIOBBIC CTaH-
UM HA OPraHUYECKOM TOILUIMBE OKAa3bIBAIOT
Ha OKPYXKAIOIIYI Ccpely Hamboyiee CHUIBHOE
Brusiaue. OCHOBHOHM (pakTOop — 3TO BBIOPO-
Cbl B arMoc(epy Pa3IUYHbIX 3arps3HSFOIINX
BEIIECTB, HErATUBHO BIUSIONIMX Ha 3I0POBbE
yenoBeka. OCHOBHbBIE 3arps3HSIOIINE BeLle-
CTBa — 3TO Caxka, TUOKCH]I CEPbI, OKCHJIBI a30-
Ta, yriepoza, B 4aCTHOCTH, yrapusiii ra3 (CO),
COCIMHEHHUS TSDKENBIX METAIIIOB, KAHIIEPOTeH-
Helii 6enszanupen (C20H12). Tounslii cocras
BBIOPOCOB PA3HUTCS B 3aBUCUMOCTH OT THIIOB
MIPUMEHSIEMBIX KOTJIOB U BUJA CUTaeMOro TO-
ruBa. Bro6aBok, BOm3M neiictyromient TOL]
YMEHBIIAETCS TPOIIEHTHOE COOTHOIICHUE KHC-
JIOpOJia B BO3/IyXeE.

AJNBTEpHATUBHBIC HCTOYHUKH SHEPTrUU
Oosiee OezomacHbIe AJISI TPUPOIBI U 30POBbBS
yenoBeka. CTOMMOCTh aJIBTEPHATHBHBIX HC-

CTAPT BHAVKE Nel, 2017



B OU3MKA U TEXHOJIOTA W

139

TOYHUKOB 3HEPIMU 3HAUYUTEIBHO HUXKE CTOU-
MOCTU TPaJAULMOHHBIX HCTOYHUKOB, IPUYEM
CTPOUTENBCTBO  AJIBTEPHATUBHBIX  CTAaHIUI
OKynaercst ObIcTpee. AJIbTepHAaTUBHBIE HCTOY-
HUKH DHEPTUU MTO3BOJIST COKOHOMHTB TOILINB-
HBIE PECYPCHI CTPAHBI ISl UCIIOJIb30BAaHUS UX B
JPYrUX MPOMBIIIIEHHOCTSIX.

B JTuokeun cepnl (SO2)
B Oxcnp azota (NO)
® Oxcupa yraepoza (CO)

B BrIGpoc TBEP/IbIX BEIIECTB

Puc.2. [luacpamma 6b16poc 3a2psa3Ha0ouux
seugecme 6 ammocgepy.

AbTepHATHBHBIE
HCTOYHHKH JHEPIrUH

]
[ T T
[E1OJIOT MYECKOE)] OHEPI'Usl COJIHEYHAS
TOIIMBO BETPA SHEPTETHUKA

Puc.3. Cxema anomepnamusHvle ucCmouHuKY
oHepeuu

OHEPT'USL
NPUJIUBOB

ConHile — 3TO BEAYILIMH MCTOYHHUK DHEP-
run. Jlumbe HeOoMbIas 4YacTh CONHEYHOH
SHEPTUH HMCIOJIB3YETCS B HACTOSIEE BpeMs,
TaKk KaK COJHEYHBIC Oarapew oO0NamaroT He-
0onbIuM  KO3(G(GUITUSHTOM I0JIC3HOTO JICH-
CTBHS M HE JelleBble B Ipom3BoxacTBe. Ho
OTKa3bIBaThCS OT DKOJOTMYECKH YHUCTOH Hewuc-
yepriaeMoi SHEPTUH CONHIIA He cienyeT. JlaH-
HBIE CIICIMAINCTOB TTOKA3BIBAIOT, YTO TEIHO-
JHEPTeTHKa CII0COOHA 00CCIICUNTh BCE HYKIBI
YeNoBeYeCTBa Ha ThICSYM JIeT Brepen. Ho, k
COXKaJICHUIO, JaHHBIH BUJ HMCTOYHHMKA DHEp-
run BopoHekckoit 00acTu He MOAXOAUT U3-3a
0O0JTBII0N 00IAYHOCTH.

OHnepruto Berpa 3()()EKTHBHO HAYYHIIHCH
nucronb3oBate 40 JeT Hazam CO CTPOUTEINb-
CTBOM BETPSIHBIX 3JIEKTpOCTaHIMil. Berpore-
HEpaTop TPENCTaBIsieT COOOH cUcTeMy Jo-
MacTed, COEIMHEHHBIX C TE€HEepaTopoM depes
penykrop winu Hampsimyto. [IpuemieMbix mo-
Kazarenell BeTPOTeHepaTophl JOCTUTAIOT IMPH
BBICOTE MauThl Oonee 15 MeTpoB, 4TO B yCIIO-
BUSIX YACTHOTO JIoMa OOyCTpPOUTH mpoOdiemMa-
Ti4HO. Huszkue mautel «paboratom» 15% nueit
B roay, Bbicokue — 10 30%. CoBpemeHHbIE
pa3paboTku OpMBI JIoTacTel TIPUCIIOCOOMITH
BETPOTeHEPATOPHI TIO/ BCE YCIOBHS IKCILTya-
TaIlUH U IBWKEHHS BO3AyXa: THXOXOJHBIE, OBI-
CTPOXOJIHBIE, POTOpHBIE. TUXOXOHBIE MTPEIHA-
3HaueHbI Il CKopocTel BeTpa 2-6 m/c. OHHU
HU3KOIIYMHBI, XOPOIIIO 3aITyCKAITCSI B MaJIbIi

BeTep, HO oOmanaroT ManbiM KI1/] u Gombiinoi
MapyCHOCTBIO.

DHeprusi BeTpa MoAXOAUT sl BopoHex-
CKOW 00J1aCTH, HO JIaHHBIA BUJI aJIbTCPHATHB-
HOW SHEpruu OyJIeT MPOU3BOANTE HEJTOCTATOU-
HO KOJIMYECTBA 3HCPIrur M MOAXOOAUT 6OJH)HIC
JUISL IOMAIIHETO UCIIOJIb30BAHMUS.

buonornueckoe TOMINBO MPOU3BOIUTCS
U3 MPOIYKTOB CEIBCKOXO3SIMCTBEHHOTO ITPOUC-
XOXKJICHUSI, OpPraHMYECKHUX OTXOJIOB KU3HEAes-
TEJIBbHOCTH YEJIOBEKA B MECTAX €r0 KOHLICHTPU-
POBAHHOTO PAa3MELICHMS.

B sTOM m1aBHOE MpenMyliecTBO OHOIIO-
TUYECKOTO TOIIMBA TMepe]] TPATUIIMOHHBIMU
HMCTOYHUKAMHU IOJIyYEHMs] 3HEPruu. BropbiM
CYLIECTBEHHBbIM IPEUMYIIECTBOM SIBISIETCS
OKOJIOTUYHOCTh MPOAYKTOB CXKUTAHUA 6I/IOTO-
IJIMBAa B CPaBHEHUU C KAHLUEPOTCHHBIMU BbI-
XJiornamMmn 6CH3I/IHOBI)IX 1 JU3CJIBbHBIX ABHUIATC-
Jen.

K cymecTBeHHBIM HemocTaTkaM OHOTO-
IIJIMBA MOYXHO OTHECTH CJICAYIOIINE:

1. Huskas TeruioTBopHasi cocoOHOCTh B
CpaBHEHUH C OCH3MHOM;

2. Bonee Bbicokas ce0ecTOMMOCTh TPOU3-
BOJICTBA OMOTOIIINBA;

3. Koppo3noHHOCTh cocTaBa macen Owo-
TOIUIMBA JJId MaT€pruajioB UCIIOJIb3YEMbBIX B Ha-
CTSIX MAILLUH U MEXaHU3MOB.

JIaHHBINM BUJ| UCTOYHUKA AJIBTEPHATUBHOMN
SHEPTUH TOIXOMUT BopoHEeKCKoH obmacTu,
TaK KaK B 00JIaCTH JIOCTaTOYHO BHIOPACHIBAIOT
Mycopa sl OMOTOIUIMBA, a TaK K€ JaHHBIN
BUJ] TOIJIMBA MOMOXET OYHMCTUTH CBAJKH OT
Mycopa.

Buabl

buoTtonnuea

|
T

Conoma

Kugkoe la3oobpasHoe

— 3TaHon

= MeTaHon Bopopoa

=1 bnogunsennp

Puc.4. Cxema 6uowr buomonausa

[MpunuBHAS SMEKTPOCTAHIHS — PA3HOBH/I-
HOCTb JJICKTPOCTAHIIMMH, yCTaHABIMBaeMasi Ha
pekax. Ha BBIOOp MecTa cTpOHTENIbCTBA DIICK-
TPOCTAHIIMU BIHUSIOT OCOOCHHOCTH peibeda
Oepera, crocoOcTByIonre (HOpMHUPOBAHUIO
HanOOJbIICH MPUINBHO-OTIIMBHOW aMILUIUTY-
apl. [Ipu cTpouTenbCTBE IUIOTHHOM Teperopa-
JKUBAIOT YCThE PEKH WM JIOCTATOYHO Y3KHii
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3aJMB, W YCTAHABJIMBAIOT T'MAPABIMYECKUE
TypOMHBI, BbIpaOaTHIBAIOLIYIO BIEKTPOIHEP-
THI0O 32 CYET JHEPIUM NOTOKAa ABMXKYUIEHCS
BO/IbL. [ TTaBHBIN HEAOCTATOK MPUIMBHBIX 3JIEK-
TPOCTAHIIUA — HEBO3MOXKHOCTh HUX HEmpe-
PBIBHOM pabOTHI, UYTO CBS3aHO C ITUKINICCKAM
XapaKTepOM MPUIUBOB U OTIMBOB.

K coxanenuto, mpuinuBHasi 3JEKTPOCTaH-
LM HE MTOIXOIUT Jijisi BopoHexckol o01acTw,
MOTOMY YTO, PEKH HEJOCTATOUHO OBICTPHIE, JIe-
TOM IIE€PECHIXAOT, 3UMOH 3aMeP3aloT.

IlomBoas MTOrM, MOXKHO CHCIATh BBIBOJI,
4TO JIst BOpOHEKCKOH 0071aCTH MTOIXOIUT CIIe-
IYIOIINE BUABI ANbTEPHATUBHON YHEPTUU:

1. brooruyeckoe TOIIMBO

2. DHeprus BeTpa.

Hcnonb3oBaHue ajibTepHATUBHOW YHEPTUH
3aMEHUT YacTh MPOU3BOAUMOMN BJIEKTPOIHEP-

run TOI u ADC, uTo CHU3UT BpeN OKpYKa-
IOIIEH cpeqie W 37I0POBBIO YENIOBEeKa, a TaK JKe
YMEHBIIUT 3aTPaThl Ha IPOU3BOACTBO DJICK-
Tpo3Hepruu. M He CTOUT 3a0bIBaTh, YTO TEXHO-
JIOTUHM C KaKIBIM TOJOM COBEPIIICHCTBYIOTCS,
Y 9TO TIO3BOJIMTH €lie OOJIbIIIE MOTy4aTh K-
TPOIHEPTUH U YMEHBIITUTE 3aTpaThl HA CTPOU-
TEIBCTBO ¥ ITPOU3BOJICTBO AIEKTPOIHEPTHH.
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