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NCHOJB30BAHUE MUKPOI'SC B KbIPTBI3CTAHE
KAK JOITIOJTHUTEJBHOT'O HCTOYHHUKA DHEPI'UHN

T.IO. Kanauna

AHHOMayus. PaccMmatpmBaloTcsl BOMPOCH! pasBUTUS rMApoaHepreTnkn B KbiprbidacTaHe, 060CHOBaHbI NepCneKTvBbI
UCMOMb30BaHNSA MMAPOPECYPCOB CTpaHbl. PaccmoTpeHbl Bonpockl NoTeHuMana BOAHbIX PEeCypCoB W, B 4aCTHOCTH,
BO3MOXHOCTMW UCMOMNb30BaHWA FOPHbIX PEK, Ha KOTOpbIX HeobXoAMMo BoccTaHaBnMBaTb MUKPOl OC 1 CTPOUTL HOBbIE.
MpepnoxeHo ucnonb3oBate Mukpol OC Ana npeoponeHus Ageduuuta 3MEKTPUYECKOW 3Heprun u obecnevenus
el notpebuTtenen, B TOM Yucne W B OTAANEHHbIX OT OCHOBHOW 3neKkTpoceTu painoHax. [peacTaBneHbl OCHOBHbIE
nokasatenu cywectsytowmx FAC n npuBeaeHa nHopmMaumsa 0 NEPCNEKTUBHBIX NPOEKTax rMAapPO3NeKTPOCTaHLMNA.

Krntoyeeble criosa: TOpOPECYPChl; MMAPOIHEPreTMYecknin noteHuman; kackag OC; ropHas peka; aBTOHOMHOE
3MeKTpUYecKoe NUTaHne; OOMOMHUTENbHBIA UCTOYHMK SMEKTPONUTAHUS; MarNoBOAbE; MHOTOBOALE.

KBbIPT'BI3CTAHJAA MUKPOT'DCTHU SHEPI'USHBIH
KOIIIYMYA BYJIAT Bl KATAPBI MANJAJIAHYY

T. IO0. Kannuna

AHHOmayus. Makanaga Kblprbi3acTaHAbH  TMOPO3HEPreTMKachlH  BHYKTYPYY Macenenepu Kapanbin, enkeHyH
rMapopecypcTapbiH NaaanaHyyHyH Kernedern HermapenreH. ©nkeHyH Cyy pecypcTapblHbiH MOTeHuManbl xaHa, artan
aviTkanda, MUKPOrMapOo3nekTpocTaHuMAnapabl KanblbblHa KenTupyy XaHa >aHblnapblH Kypyy 3apbin 60MroH Too
AapbianapbiH nanganaHyy MyMKYHYYYIYHYH Macenenepu kapanart. OnekTp SHEprusiCbiHbIH XETULLCU3OUTVH KOy
XaHa aHbl KepekTeevynepre, aHblH WYMHAE HErnsrv aNeKTp TapMakTapblHaH anbiC XawralkaH anmaktapra 6epyy
y4yH MukpollOCtepau nanganaHyy cyHywTtanyyga. wrten xatkaH FOCTepanH Hermsrn kepceTkyuTepy kepceTynymn,
F3CtepauH keneyekTyy gonboopropy 6otoHYa MaansiMat GepunreH.

TylyHOyy ce3dep: ruapopecypcTap; rMapodHepreTukanslk noteHuuan; OCTepauH Kackagpbl; TOO Aapbichl;
aBTOHOMZYY 3MEKTP MEHeEH abyy; KoLyMya 3HEeprvisi MeHEH KaMcCbi3 Kbiflyy; a3 Cyy; Ker Cyy.

USE OF MICRO HPP IN KYRGYZSTAN AS AN ADDITIONAL SOURCE OF ENERGY

T.Yu. Kaplina

Abstract. The article is devoted to the development of hydropower in Kyrgyzstan. The prospects for the use of hydro
resources in Kyrgyzstan are substantiated. The issues of the potential of the country’s water resources and, in particular,
the possibility of using mountain rivers, on which it is necessary to restore Micro hydroelectric power stations and build
new ones, are considered. In the article, the author proposed using Micro hydroelectric power stations to overcome
the shortage of electrical energy and provide it to consumers, including in areas remote from the main power grid. In
addition, the author presents the main indicators of existing hydroelectric power plants and provides information on
promising hydroelectric power station projects.

Keywords: hydroresources; hydropower potential; cascade of hydroelectric power stations; mountain river; autonomous
electrical power supply; additional power supply; low water; high water.
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Keiprecran o6manaet OOJIBIINM THIPOIHEPIETHUCCKUM TOTEHIIHAIOM, MOITHOCTh KOTOPOTO OLICHHBA-
ercst paznmuuHbiMu uctogHukamu B 600 000 kB [1].

[To Teppuropuu Keipreiscrana MpoTEKArOT ASCATKH KPYITHBIX U COTHU MaJIbIX PEK, B KOTOPBIC BIUBAIOTCS
JECSATKHU ThICAY BBICOKOTOPHBIX PYUYEHUKOB, peK M BOAONAA0B. MOIIHOCTh UX B 3HAUYUTENbHON CTENEHH 3aBU-
CHT OT MAJIOBOIHBIX M MHOTOBOIHBIX ITEPHUOAOB B TCUCHUH JIETA, 3UMBI U JTaKe KaJICHIAPHBIX MECSIICB.

[ToreHManbHY0 THAPOIHEPTUIO MAJIBIX BOJIOTOKOB LIEI€COO00Pa3HO HAPaBUTh HA Majible, a TaKXkKe MHU-
Kpo-TuAposeKTpocTaHnn (MUKpol DC), Tie SKOHOMHUECKH U TEXHUIECKH HEBBITOIHO CTPOUTEIHCTBO ICH-
TpaJM30BaHHBIX JIMHUH 2JIeKTporepeaad.

T'ocynapcTBeHHBINM KOMUTET IIPOMBIIIIEHHOCTH, SHEPIETUKY U Helporoab3oBanus Keipreisckoil Peciy-
6muku (I'KITOH KP) Ha coBpeMeHHOM 3Tarie pa3BUTHS CTpaHbl IOCTABUII B SHEPTE€TUKE CIIeYIOIUE 3a/1auu:
»  IpUBIICYCHHE MHBECTHUIINIT B CTPOHUTENBCTBO Kackana ['DC;

» paseutue BUD;
»  yCHIICHHE I'e0J0ropa3Be/louHbIX padoT Ha HedTh, ra3, yroib.

Becw runposnepretudeckuit morenman Keipreizckoit Peciyonuku celiuac onenuBaercs B 142,5 mupa
kBTu. D10 Tperbe MecTo nocine Poccun un Tamxukucrana no sceM crpanaMm CHI' Iloka 4ro ocBo€HO Bcero
10 %. [lepcrieKTUBBI THIPOIHEPTETUKU KOJIOCCAIIBHBL.

Tak, Ha pexke HapbiH BO3MOXKHO CTPOUTEIBCTBO BOCKMH KACKaI0B B KOIMUECTBE 34 THIPOINEKTPOCTAH-
U ¢ 00IIeH YCTaHOBICHHON MOITHOCTBIO B 6 450 MBT, co cpeHeMHOroNeTHE# T010BO# BhIpaObOTKO# 00-
nee 25 mipa kB4 snexrposneprun (pucyHok 1) [2].

B Tabmuue 1 mpeacrasnensl nepenektuBabie ['9C KP. Ha moiro manoii rHIpOIHEPTeTHKH MPUXOAUTCS
258 MBT. 310 3HaYHMTEIbHBIC MOITHOCTH JJIsi HEOOJNBIION CTPAaHbI C HACEICHUEM YyTh OOJbIIIE MIECTH MHUJI-
JINOHOB.

Comtacio T'OCT P 51238-98 «HerpapguuuonHas sHepreruka. I'maposHepretuka mainas. TepMUHbI
U ompezeneHus», BBeaeHHoMY B 1999 r, myHkt 3.14 muxporuaposnexrpocranuus (Mukpol 9C, MkIOC,
MI'3C) — 3T0 THAPOIIEKTPOCTAHINS C YCTAaHOBICHHOH MomHOCTEIO 10 100 kBT [3].

Hanmuune menkux pex u pyubéB KbIprel3crana JaeT BO3MOXKHOCTD IIMPE UCIIONb30BaTh MUKpOl DC, Ko-
TOpBIE MOOMJIBHBL, JIETKO TPAHCHIOPTUPYIOTCS, HAIPUMED, C OJHOTO MACTOUINA HA PYTOE, JIETKO Pa3OHparoTcs
U cobuparoTcs, 001aJal0T MPOCTOM KOHCTPYKIUEH 1 MasibiM BecoM. Bee 3To mo3BosisieT ObIcTpo nepemMeraTh
YCTAHOBKH, YTO SBJSIETCS] OHUM M3 OCHOBHBIX TPEOOBAHMIT aBTOHOMHBIX ITOTpPEOHTENEH B TOPHBIX paiioHax.

Ana-bens

@ [evictytowume MSC
© Crposwwmeca M'9C
© [epcnektusHble FOC

Tokrorynuexan F3C

Kypncaickan M3C
Tawkymeipckan F3C
Wamangwicanckan MIC «

'
Yukyprawckan [3C

NC fdatka

Pucynox 1 — Pacnionoskenue geHCTBYIOIUX, CTPOSIIUXCS U HepcreKTUBHbIX ' DC
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Tab6mumna 1 — Momuoctu ['DC KP

Ne i/t Hassanne 'DC Momnocts, MBT
1 Kambaparuncas ['DC-1 1860
2 Bepxuenapsiackwnii kackan (8 ex.) 529,5
3 Kynanakckuit kackan (5 en.) 439
4 Kazapmanckuii xackan (4 en.) 1,160
5 Cyycambip-Kokomepenckuil kackan (3 en.) 1,305
6 Kackan Ha p. At6ammu (6 en.) 237,2
7 Kackan Ha p. AnaOyra (4 en.) 414
8 Massie 'DC (63 en.) 258

Ecnu cpaBHuBath Mukpol DC ¢ ApyruMH MCTOUHHKAMU MOOMJIBHOTO SHEPrOCHAOKEHUS, HEOOXOIUMO
OTMETUTH CJIEIYIOLIUE UX TOCTOMHCTBA!

*  JIOCTYHHOCTb U BO30OHOBIISIEMOCTH JCIIEBOIO UCTOYHNUKA — SHEPTUU BOJIBL;

*  HET HeOOXOTMMOCTH B COOPYKCHUH JIMHHUHN dJIEKTpOIiepenad, Tak Kak HCTOUYHHK HEPTHU — BOJIA Ha-
XOAUTCSL PALIOM;

*  JUTUTEIBHBIA CPOK CITYKOBI;

* IIPOCTOTA MOHTAXa U SKCILTyaTal[UH yCTaHOBKUY;

*  BO3MOKHOCTH ITOJTHOM aBTOMAaTH3AIIH O00CITYKHBAHHS;

° SHAYUTECJIbHAs SKOHOMUS OPTaHUYCCKOTO TOIJIMBA,

*  MMHUMAaJIbHOE OTPULATEIbHOE BIUSHUE HA OKPYXKAIOLLYIO CPELy.

Ce30H NOoEeBbIX PadOT U BBINIAC CKOTA OCYIIECTBIISETCS B BECCHHUH U JIETHUH nepuoz roaa. UMeHHo
TOTJa, KOT/Ia HACTYIaeT aKTUBHOE TasHUE CHETa, JICTHHKOB, TO €CTh COBIANAET C IEPHOJOM HAUOOIBIIETO
CTOKa MCJIKHX BOJOTOKOB. DTO SIBIASETCS CAMBIM 6J'IaFOHpI/[${THI>IM BPEMCHEM ISl YCTAHOBKU Ha MEJIKUX BO-
JIOTOKaX MEPEHOCHBIX MOOUIBbHBIX MUKPOI DC 1151 yIOBIETBOPEHUS SHEPIETUUECKUX HYKJ )KUBOTHOBOJIOB
U JIpyTUX XO3AHCTBYIOUIUX CyOBEKTOB (PUCYHOK 2).

[To cpaBHEHUIO ¢ AU3ETBHBIMU NIEKTPOCTAaHUUSIMU, MUKpOI DC 3HaunTenbHO nemiesie. s HopMaibHO-
rO OCBEIeHHs 00beKTa, HalpUMep, IOPThI, TPeOyeTCsl HECKONBKO JaMIl. B cpenHeM rooBoil pacxos Anu3esns-
HOTO TOPIOYETO Ha OCBEIICHHE TOJIBKO OTHOU CTOSHKH HocTturaeT 600 K, Mo3ToMYy IeKTprU(UKAINS MTACTOMII]
OT CTaHJIAPTHBIX NEKTPOCETEH SHEPrOCUCTEMBI HEOKOHOMUYHO [1].

Vcnonp3oBanue UIs 9THX Il TU3ETBHBIX U OCH30 ICKTPHUSCKUX YCTAHOBOK TaK)KE HEBBITOTHO, TaK
KaK 3TO CBS3aHO CO 3HAYMTENILHBIMM TEKYIIHMHU 3aTPAaTaMU Ha TOpIOYe-CMa30uHble MaTepuaisl. Bee 310 cy-
IIECTBEHHO YIOPOXKAET CEOSCTOMMOCTD MPOAYKIUH KUBOTHOBOJICTBA, M OHA CTAHOBUTCSI HEKOHKYPEHTOCIIO-
COOHOI1.

3HauNTENbHAS YIAIEHHOCTD, PACCPEAOTOYCHHOCTh U TPYIHOAOCTYITHOCTh HACEJICHHBIX OOBEKTOB, HYXK-
JIAIOIUXCS B 00€CIeUeHUH SHEeprueil B pecmyOnnke — BechbMa akTyallbHasl IpobneMa 1 oHa TpeOyeT CHCTeM-
Horo penieHus. Kak npaBmiio, HaceaeHHbIE 00BEKTHI pacIioararoTcst BOJIU3U BOJHBIX IIOTOKOB C HAIIOPAMH OT
2 o 10 m, MomHOCTH KoTOphIX focturaet A0 100 kBt. [ToaToMy co3nanue HEAOPOruX U MOOUIBHBIX MUKPO-
I'SC ans yaoBieTBOpeHHs OBITOBBIX M IPOU3BOACTBEHHBIX IMOTPEOHOCTEH B ANEKTPUUECKON YHEPTUH SIBIISI-
eTCsl BeChbMa aKTyanbHOU 3aadeil. OCOOEHHO OCTPO 3Ta MpoOIeMa CTOUT B TAKUX BBICOKOTOPHBIX JOJIMHAX
kak Cyycambip, Amaii, At-bamm, Axcaii, Aprna, Kouxkop, Keipusin, KemuH, a Taxke B BEpXOBbSIX MHOTOUHC-
JICHHBIX MaJIbIX PEK, PACIPOCTPAHEHHBIX 110 BCEH TeppUTOpUH peciyOauku. Ha OTTOHHBIX MacTOMIAX COAEp-
JKUTCSI 3HAYUTEITFHOE ITOTOIOBBE OBEI, KPYITHOTO POTATOr0 CKOTa M TaOyHOB JIOMIaiei, comepKanne KOTOPBIX
COIPSKEHO ¢ HEOOXOAMMOCTBIO o0ecTieueHus AeKTposHeprueil. bacceinsl pex Kuipraizckoit Pecrryomuxu —
Cyycawmsbip, 3anangnsiii Kapakon, On Apua, At-bamm, Kéxxeiptsl, Kokomepen, [[xymran, Koukop u npyrue,
TaKXKE OTHOCATCA K OCHOBHBIM HaCT6I/ILLIaM JJIs1 TAaKHUX XOSHﬁCTBymmHX 00BEKTOB.
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Pucynok 2 — Muxpol 2C:
a — MOILIHOCTBIO 8 KBT ¢ rOpH30HTaIBHO IPONENIepHON THIPOTYPOHHON
oxoJto cena Yon Capsi Oii Mcebik-Kynbckoit oomactu. [epBsiii myck; 6 — HU3KOHAIIOpHAS
C BepTHUKaJIbHBIM BajioM MomHOCThI0 1000 BT Ha pexe Yon Ke3bu1 Cy HMcecebik-Kynbckoii obnacTu.
DIEKTPUYECKOE OCBEILEHUE B I0PTE

B macrosmiee Bpemst st skuteneid Kelpreisctana oToIUIEHHE, TOpsidee BOAOCHAOKEHNE M MTHIIECTIPHITO-
TOBJICHHE OCYILECTBISIETCA 3a cUET dnekTpodnepruu. Eciu B 1990 1. Hacenenue notpedisuio 1 mapa kBT, To
B 2010 . — yxke 3,64 muipa KBT4 35eKTposHEepriy IPY CHITLHOM CE30HHOM KOJICOaHUU — 3UMHEE TIOTpeOIeHUe
ANIEKTPOIHEPrHuu B 3,5 pa3a OoJbliie JIETHETO U 3TH JaHHbIE HEYKIOHHO pacTyT [1].

[ BBIOOpa MOIITHOCTH, KOHCTPYKIHH U THIAa MEKpol DC HE0OXOMMMO yUHTHIBATh CIEAYIOMHNE (aKkTo-
PBI U TapaMeTphbl:

*  JIOKAJBHBIN SHEPTeTHYCCKUH MOTESHITHAI IIOTOKA BOJEI;

*  ONTUMAaIILHOE MECTO pa3MEIICHHUS;

*  HEOOXOOMMOE KOJTHIECCTBO AICKTPHUCCKOMN YHEPTUH;

*  Harop BOJbI WJIM BHICOTY MaJACHUS BOBI;

*  00BEMHBIN PacXoi U CKOPOCTH;

*  pa3Mepbl HallOPHOTo TPyOONIpPOBOAa;

*  pacCTOSHMS M MOIIHOCTH, TIepeIaBaeMble 0 JIMHHUAM DJIEKTPOIIepenad OT padodero Koieca K reHepa-
TOPY U OT FeHeparopa K MoTpeOuTesIM;

*  HAJIWYHE CHCTEMBI PE3EPBUPOBAHMS dICKTPHUCCKON DHEPTHH M CUCTEM PETYIHPOBKH PacXoia;

*  KJIMMaTHYeCKHE 0COOEHHOCTU PErHoHa;

*  3aKOHOJATENBCTBO B OOJACTHU THIPOIHEPTETHIECKUX PECYPCOB U T. TI.

Bce otu gaHHbIe MOTYT OBITH OIpeeNeHbl U3 KaJacTpa THMIPOIHEPreTUUYEeCKUX PecypcoB (CpeaHuit
YKJIOH PEKH, CPEIHUH PacXo BOIBI BOIOTOKA B TIEPHO JICTHEH MEKEHH, CPEIHSS CKOPOCTh TCUCHHS B TIEpH-
OJ1 JIETHEW MEKEHH, YUCIIO YACOB B IOy C OTKPBITHIM PYCJIOM H IIp.) WK 3aMEPEHbl BPYYHYIO — U3BECTHBIMU
METOaMH OTpENeIICHHs Harmopa (METo ypOBHEi) u pacxona (METOA IUIOTHH, BEpa, TOTUIABKOBBIN METO).
Py4Hoit MeToz Bcerna o0agaeT NOrpeIHOCTHI0 U3MEPEHHUH U UCTIONB3YETC s, KaK MPaBuilo, Ui BEIOOpa MU-
kpol DC mMomHOCTEIO He Ooree 10kBT [4].

PaccmoTpum Heckonbko coBpeMeHHbIX MUKpol DC. Ha pucynke 3 mokazana mukpol DC Axyna i pex
n kaHaoB (ITarent Ne 119866). IlpousBoaurens — OO0 «Jleanan DHeproy». DT0 KOMITAKTHAS TUIPOIJICK-
TPOCTAHIMK JJIsl UCTIONB30BaHUS B CBOOONHOM moToke. He Tpebyercs cTpOMTENbCTBO MIIOTUHBI U IPYTUX
coopykeHHH. J171s1 BEIpaOOTKHU SIIEKTPOIHEPTUHN JOCTATOUHO IOTPY3UTh CTAHINIO B TIOTOK BOAHI. Mcmomnp3y-
€TCsl I DIIEKTPOCHAOKEHHUS IOMOB | Apyrux 00bekToB. Cpok oKynaeMocTu — 2—4 rofa. ['apaHTHIHBIN CpoK
12 mecses.
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Pucynok 3 — Mukpol 9C GS Axyna

Pucynox 4 — Mukpol ' DC monens GS hydro k-2

Cpok skcruryararuu 20 jet, mogens GS Akyna npousBoautcsi B Poccuu, padodasi CKOpOCTh IMMOTOKA — OT
0,7 mo 3 m/c, Bec — 110 kr, BeIpaOboTKa 3MeKTpodHepruu B Mecsl — 10 1900 kBr*uac, 3apsaHoe HanpspkeHUE
DC 48 B, muanmaibHas ryounHa peku — 0,9 M, KoJIM4ecTBoO jjonacteid — 4 IT., 4acToTa BpalleHHs poTopa —
120-180 06/muH, rabaputel — 750x1140%2150 MM, MOIIHOCTH THUApoarperara — 10 3 kBT, croumocts —
320 000 pyGmeti [5].

Ha pucynke 4 npexncrasnena kosmosast MUkpol 9C, mogens GS hydro k-2 cimyxut 11 momydyeHus sJiex-
TPUUYECKOW SHEPTHH HA TOPHBIX peKaxX ¢ BBICOTOM Hamopa 10 58 M u pacxojom jo 10 n/cek. [Tpoussogurens
000 «/leanan Duepro», Poccus. I'apantuiinbiii cpok 12 mecsueB. Cpok skcrryaraunu 20 1eT; HOMUHAIb-
Hasi MoIHOCTh — Jio 2000 kBT; Bec — 35 kr; BeIpaboTKa 3nekTpo3Hepruu B mecsi — 1400 kBr*uac; Hanps-
»KeHue rereparopa — 12/24/48 B, DC; MomHOCTb BBIXOIHAS ¢ HHBepTOpa — 3—5 KBT; ABa coma; nmpucoenu-
HUTeNbHas pe3bOa comna G 1 1/2y»; komuuecTBo JomaTok TypOuHbBI — 12 mT.; rabaputhl — 470%235%x490 mwM;
HanpshKeHue BeixoaHoe, ceteBoe 220 B, AC; croumocts — 144000 pyOineii.

Monens cHabXeHa CHHXPOHHBIM TeHEPAaTOPOM Ha HEOITUMOBBIX MarHUTaX MOIIHOCTBIO 2 KBT u crmocoo-
Ha B HOMHHAJBHOM pexume BblpabateiBath 10 1400 kBTt yac B mecsan. MoxeT 00ecneuuTh eKTPUYecKOi
SHEepruel B TeUeHHEe Mecsa JIo 4—5 TopoJICKuX KBapTHp, Tudo 2—3 noma. [IpumensTs koBiossie ['DC mere-
€000pa3Ho MpH OOJIBLIOM HANope, JUIs MOJTyYeHHs KOTOPOTO HY>KEH CYLIEeCTBEHHBIN nepernaj BeICOT. [Ipu aTom
JlaHHas TypOMHA paboTaeT ¢ caMbIM HU3KHM PACXOJIOM BOJIBI U3 BCEX THIOB TypOuH. JlJ1s yBemudeHus Bbipada-
THIBAEMOW HEPTrUH BO3MOXKHO BKIIIOUEHHE HEeCKONIBbKUX MUKpol DC Ha napajuienbHyto paboTy B €TUHYIO CETb.

Ha pucynke 5 npencrasiena mukpol DC paguaibHOTO TedeHHs ¢ TypOuHOH, Mojenb WRFWTS ®dpen-
cuca 5 kBT. YHuBepcaibHas HanopoB — oT 5—12 m; pacxon — 0.027-0.082 m*/c; HOMHUHAIIbHAST MOIIHOCTh —
8000 BT; ckopocth Bpamienus — 1500 00/MHH; THIT TeHEpaTOpa — MIETOYHBIN/OECIETOUHBIN; BBIXOIHOE Ha-
npsokenne — 230/380 B; wacrora — 50 I'n; cpok cmyxObl 30 ser; rapanTust 3 rofa; NPUCOCTUHUTEIbHBIN
JTuaMeTp BXOAHOH TpyObl — 200 MM [6].
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Pucynox 6 — Mukpol DC Tpy0OoIpoBOJHBIX JIHHUIH

Ha pucynke 6 npencrasiena Mukpol DC tpyOonpoBogHbIX JimHUH. B nexkabpe 2021 r. KOHCTPYKTOp-
ckuM 61opo OO0 «/leanan DHepro» paspadoraHa ruapoTypOuHa ¢ ycloBHBIM mpoxogoM 80 mm. TypOuna
000pyaoBaHa CHEIHATN3UPOBAHHBIM POTOPOM C THAMETPOM TypOUHBI 80 MM H CIICIIHAIBHO pa3padoTaHHBI-
MU CMEHHBIMHU T'€HEpaTOpaMM YeThIpeX BUJOB Ha HampsbkeHue 12, 24, 48 u 220 B. TypOuna paccunTaHa Ha
pacxon Bozbl OT 12 0 48 si/cek, Ha JaBieHue B cucreme — ot 1,5 no 3(4) arm. [Ipu 3TOM ocTHraeTcs MoIil-
HOCTb Ha reneparope oT 500 Bt 10 4 kBT. B KoHCTpyKIIMH ITpeycMOTpeHO (IaHIIeBOe KperieHne TypOUHbI
B TpyOompoBoj. TypOuHa repmeTruHas. McnbiTanus TypOUHBI TPOBOIMIIMCH Ha 0a3e CHeIMaTu3upOBAaHHOTO
asromoOmiss MUC c nogaveii napnenus B untepsaie 1,54 arm. [Ipu sTom TypOuHa orpabaTbiBana reHepa-
U0 COTYIACHO PacYETHBIM JJaHHBIM M BhINLTa Ha 000poThl 1300—1700 06/mMuH. TypOuny npennonaraetcs uc-
MIOJIb30BATH JJIs1 TOMYYEHHsI SHEPTUU OT TOPHBIX PEK C MaJIbIM pacxoAoM U HarmopoM ot 15-40 M, B 3aBUCHMO-
CTH OT €€ MOIIHOCTH. TypOrHAa MOXKET OBITh UCTIONB30BaHA ISl CTPOUTEIHCTBA ICPUBALIMOHHBIX CTAHIIUHA Ha
Tpybonposoxa Y80 mm. Takas TypOuHa ¢ HAKOIUTENBHON CHCTEMON CIIOCOOHA 00ECIIEUNTh HIEKTPUUECKOI
SHEPTUeH He OJMH JIOM, HO ¥ HECKOIBKO JIOMOB.

Bonbmioii uaTepec Kk mogo0HbIM TypOuHaM npossisier ciayx6a MUC. IIpu aBromobuie moxxapoTylie-
HUs 0e3 pa3BopauyMBaHUs Bcerga OyJeT MPUCYTCTBOBATh TCHEPATOP AICKTPUUCCKON SHEPTHH, SHEPTHIO KO-
TOPOT0 BO3MOKHO HCIIOJIb30BaTh KaK JUIsl OCBELICHHUS TUIOMIAIKH OKAPOTYLICHNS, TaK U JJIsl APYTUX LEJeH.
Bonokanainer odeHp Hy)1arTces B 1ono0HBIX ['IC, TOCKOIBKY Ha CETOMHSAIIHUN JICHb UM ITPUXOIUTCS IMTOPOi
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TSHYTH JUIMHHBIC JIMHUN JUTS JJICKTPOCHAOKEHHS arnaparypsl yIpaBICHUS U PETUCTPAlUK Ha TIPOMEKYTOU-
HBIX TyHKTaX. C Ienbio o0ecriedeHust MOCTOSTHCTBA JIaBJIeHHS Ha TypOHWHE MPUMEHSIOTCS T'HIpaBIHYecKue
peryisTopsl JaBieHus [7].

Pa3merienne B BOIOIIPOBOIE CBA3KH MHUKPOArperaToB OyzeT criocoOCTBOBATh CHIDKEHHIO Tapru(pHOH CTO-
MMOCTH TIUThEBOM BOJIBI 32 CUET YMEHBIIICHHUS 3aTpaT Ha AJIEKTPOCHAOKECHNE YCTPOICTB 10 ee OuucTKe. MOoXK-
HO YCTQHOBUTH CIICLMAJIbHbIE JaTUMKU Ul ONpPEJEICHUs OCHOBHBIX NAapaMETPOB BOJbI HA 0003HAYEHHOM
yuaacTke. Boma B Tpy0ax mpakTHYECKH HE MPEKpalaeT ABMKCHUE, SIEKTPOIHEPTHS MOXKET BEIpaOaThIBaThCs
KPYIJIOCYTOYHO, HEB3HpPasl HA HEONAronpusTHbIC BHELIHUE OTOHbIC YCIOBUS, KOTOpPbIE BIMUSIOT HA paboTy
COJHEUHBIX Oarapeif m Berpoarperaro. Pasmemiars muaul DC mpeiaraercs JUIIb Ha T€X y4acTKax TPy-
6onpoBofa, riue I TOro UMeeTcs MOAXOAAIIMN HAKIOH, U BOJA JBUKETCS MOJ JEHCTBUEM CUIIbI TSAXKECTU
CaMOTEKOM, a HE TIPOKAUYUBAETCS] HACOCOM.

B nactosiee Bpemst B KbIprel3craHe akTUBHO pa3pabaThIBAlOTCSI MPOEKTHI M0 MOOLIPEHUIO PA3BUTUS
MUKporenepanuu (10 15 kBT) Ha 0cHOBE BO30OHOBIIIEMBIX HCTOUHUKOB dHeprun (BM1D), B 3TOM ke crucke
HaxoaaTcst 1 MUKpol DC, ycTaHOBJIGHHBIE y TIOTpeOHTeNel SHEPTHH KaK IOPHINMYECKUX, TaK U (PU3HIECKNX
un. Msyuaercs onbiT Takux ctpaH kak benbrust, CIIA u fInonus, rie ucnonb3yroTcss Mephl IPsSMOro CTU-
MYJIUPOBAaHUSI MUKpOTeHepaluy Ha ocHoBe BO ¢ moMolbio pa3BUTHS JIOKAIBHBIX MM PETHOHAIBHBIX Me-
XaHU3MOB PBIHOYHOTO XapakTepa. Pa3pabaTeiBaloTcs MEXaHN3MBI TOPTOBIH CEPTUDHUKATAMU «IHCTOMH» DHEp-
THU. 32 KaXIyl0 eJUHUILY IPOU3BEJCHHON YHEPTUH U3 TAKMX UCTOYHUKOB FEHEPUPYIOLINE KOMIIAHUY TOITY-
qaoT cepTUUKaTHl. [1o HCTEYeHNN OTYETHOTO MEepHosa KaXK/ash KOMIAHUS JTOJDKHA MPEIOCTaBUTh CTOIBKO
cepTU(UKATOB, CKOIBKO TpeOyeTcs sl COOTBETCTBUS cTaHAapTaM. JInmHne cepTu(UKaThl MOTYT OBITH TIPO-
JlaHbl IPYI'MM KOMIIaHUSIM 110 UX YCMOTpEeHUIo [§].

BeiBoanl. VcronszoBanne Mukpol DC — 0HO W3 JTyUIINX, ONTUMAIBHBIX, SQ(QEKTHBHBIX PEIICHHH KaKk
JIOTIOJTHUTETIFHOTO, MOOMJIBHOTO MCTOYHHKA SIICKTPUUECKO dHepruu. E€ MOXXHO yCTaHOBUTH B IOpTE, 3a-
TOPO/IHOM JIOME, Ha Jla4e, B KOTTePKHOM moceinke. st Hanbonee 3(QEKTHBHOIO HCHOJIB30BaHUS MHUKPO-
I'SC neobxoanMmo:

»  W3YYUTh THAPOIHEPTeTHYECKUIl MOTEHIIHAI MaJIbIX, CPEIHUX PEK M BOJOTOKOB; 00ECIEUNTh CTPOUTEIb-
ctBo Mansix I'DC;
»  OCYyIIECTBHUTH ONTHMH3AIMIO CXeMbI pa3Menienust MUKpol DC ¢ yueToMm sKojoro-reorpauaecknx, 3Ko-

HOMHYECKHUX M COIUAIBHBIX (haKTOPOB;

»  Mukpol'DC MOTYT B CyIIECTBEHHOIH Mepe BOCIIOIHUTE HEIOCTaTKH CHCTEMBI BOJIO- U SHEPTOCHA0KEHH,

a TaKkXKe CIIOCOOCTBOBATh PA3BUTHIO CEIBCKOXO3IHCTBEHHOTO CEKTOPA U CHCTEMBI OPOIICHUS CTPAHBI.

[Moctynuna: 18.07.24; peuensuponana: 01.08.24; npunsita: 05.08.24.
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