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rnyTh OKA3AHUST KOMMYHAJIbHbIX YCI1YT
AJ1A U3OJTMPOBAHHOIMO MOCEJIKA
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Paccmompenvt npobaemol obecneuenus pasiuunbiMu Udamu
IHepeulU YOANeHHbIX OM YeHMPAIU306AHHO20 IHEP2OCHADIICEeHUs.
NOCEIK08 € YUemoM MeppumopuaibHO-KIUMAMUYECKUX 0CoOeHHOCmell.
Hns Cesepnoeo Kazaxcmana cHabocenue yeiem HAX00UMbCA HA
mpebyemom ypoeue. Ilpednodicena mexnonozus, pabomanwas Ha
meépoom yeaee000po0ocodepiicaujem moniuee, pacCuumanHas Ha
9HepeoobecneueHue HeboIbUl020 Hacenénnozo nynkma. OcobennHocme
MEXHOA02UU 3AKTIOUAEMCSL 8 OONOTHUMETbHOM U3GUEHIUE 2a3000PA3HDIX,
MAK HA3bIBACMBIX 2OPIOUUX JEMYUUX, C NPUEMIEMOTL MENLOMOt C2OPAHUSL
uz yens. Hanuuue 2a30006pasnoco monauea no3eonsem nepegecmiu
npoyecc nPUSOmMoOGIeHUs. NUWU CO CHAOIICEHUsT O OONONHUMENbHbIX
UCMOYHUKO8 DHEp2UuU Ha cHabdicenue u3 00Hoe2o. Ilomyuaemoe 2az006pasnoe
MONIUBO NO3BOJIACH MAKICE 2CHEPUPOBAMb ITEKMPUUECKYIO IHEPSUIO
C UCNONb30GAHUEM 2A308bIX MYPOUH CNEYUATbHOU KOHCIMPYKYULL.
Ocmamounoe menio, HaNPAgIAemcs 6 MONOYHoe NPOCMPAHCMBEO 05
NONYHeHUs: MENNI0BOU IHEPSUU.

Tpeonooicennas mpexmpy6Has cucmema 6000CHAGHCEHUS 8 KOMITEKCE
¢ mexuonozuell 3HepeoobecneyeHuss, pabomaiowas Ha MeepoOOM MONJUGe,
HANpasnena Ha IKOHOMUUHOE UCNONb308AHUE PECYPCOS.

Kombunayus npednosicennbix cnocobos no3eoaun CHUUMb 3ampamal
Ha 9JIeKMPO3HEeP2Uio, menjio, 600y u 2a3z0006pasnoe moniueo. Ymo 6ydem
6NOJIHE NPUEMIEMO OJisl CeMell CO CPEOHUM U HeOOIbUUM OOCHAMKOM.
OnucanHas mexHono2us NOJNYUeHUs 2a3ad ¢ NPUeMIeMol Meniomou
C2OpaHUsl OCHOBAHA HA YACMUYHOU MepMUYEcKol 0opabomxe yes.

Kniouesvle cnoga: snepeocnabocenue, 21ekmpocHabicenue,
68000CHAbICEHUE, MENIOCHADICEHUEe, 2A30CHADICEHUEe
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Brenenne

OcoOeHHOCTh TEPPUTOPUATLHOTO PACIONIOKEHHUS ¥ KIIMMAaTHYECKUE YCIOBHS
KazaxcraHa mpeabsBIsoT )KecTKIe TpeOoBaHHs K 00eCTIeueHNI0 KOMMYHAIIBHBIX
ycIyr. DHeprocHaOKeHUe yaJeHHBIX [TOCEIEHHH, JOBOJILHO HETTPHUBIIEKATEILHO
B ()MHAHCOBOM OTHOILIEHHH, 3TO CBS3aHO C PACCPEAOTOYCHHEM Ha OONBLION
TEPPUTOPHUH.

Bornbiias yacts cen Ha ceBepe KasaxcraHa, MMeeT JOCTyII K IIeHTPATU30BaHHOMY
ANEKTPOCHAOKEHHIO 10 CUCTEMaM, OCHOBaHHBIM ellie Bo BpeMeHa COBETCKOTo Coto3a.
HW3Hoc ceteii B HEKOTOPBIX perroHax coctanisieT 6omee 50 %. PexoHcTpyKius, Takux
CHCTEM PaBHOCHIIbHA CTPOUTENIBCTBY HOBBIX SJIEKTPUYECKHX CETEH, UTO CBSI3AHHO
C BBICOKMMHU 3arparami. [Ipu nepenade a1eKTposHepruy Ha OOJIbILINE PACCTOSHUS
TIPSIMO ITPOTIOPIMOHAIIBHO PACTYT U OTHOCHUTENBHBIE IOTEPH PH TPAHCIIOPTUPOBKE
anekrposnepruu [1]. TernocuabkeHue B cellax HOCUT UHAWBHYaIbHBIH XapakTep.
HarmoMHnM, 4TO NMEHHO Ha CeBepe CTPaHbl OTOIUTENILHBINA CE30H JUIUTHCS IOYTH
BOCEMb MecsIIeB [2].

OxauM u3 (HakTOpOB BO3pacTarolieid ypOaHW3anuu SBISETCS BBICOKAs
CTOMMOCTB DHEPI'HH, YTO HAMPSIMYIO CBA3aHO ¢ KOM(DOPTHOCTHIO MPOXKUBAHMS Ha
cene. DKOHOMUUYECKHH POCT B PETMOHE, TAKXKE CIEPKUBACTCS 32 CUET BHICOKHX
3arpar Ha TeIwIo 3HeprocHadxkenue [3].

[TpakTHKa NCTIONBH30BaHMUS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHHU OITMCaHa
BO MHOTHX COBPEMEHHBIX CTaThsIX. D(hexTnBHOCTH puMeHeHuns: BUD B xxapkom
KJIMMaTU4eCKOM PErHoHe OCOOCHHO BBICOKA, HAlpUMep, Lienecoo0pa3HoCTh
TIPUMEHEHUsI COJTHEYHBIX Oarapei Ha IMPOTax Iora Hallleil cTpaHbl HEOTHOKPATHO
JIOKa3aHa pacyeTaMH, TaK KakK JUINTEJBHOCTh U MHTEHCHBHOCTH COJIHEYHOT'O
W3JTy4eHHs] COIIOCTABUMBI C 3aTpaTaMM Ha COJIHEYHYIO YCTaHOBKY [4].

B cenbckux permoHax CTpaHbl Ha JaHHBII MOMEHT SHEprocHabXeHue
OCYILIECTBIISETCS TPJAULHUOHHBIM CIIOCOOOM, TO €CTb ISl OTOIUICHHS HCTIONB3YeTCs
Tie4b Ha IPOBAX U yIJie, B KOTOPOI HEA0XKOT MOXKeT AoXomuTh 10 40 %. IIpurotosnenue
UM TaKXKe NMPOU3BOANTHCS HA MeYax, a B JICTHUH MEPUOJ HA MHAUBU/IYaIbHBIX
HWCTOYHHMKAX paboTaloIuX Ha JKHMJIKOM U ra3000pa3HOM TOIUIMBE, MJIU OT
SNIEKTPUYECTBA, YTO BIIEYET 3a COOOH JIOMOIHHUTEIbHbIE (PUHAHCOBBIE U TPY/OBbIC
3aTparsbl (3ar0TOBKA TOILINBA, TOKYIIKA U JIOCTaBKa OAJUIOHOB C Ta30M).

OOecriedyeHne BOJOW yHaJCHHBIX OT IEHTPAIU30BAHHOIO CHAOXEHUS
HaceJIeHHBIX ITyHKTOB TaKke MpooieMaTnyHo. Jle(pHIMT BOIHBIX PECYpCOB 0COOEHHO
OILILYTHM Ha tore cTpanbl. OCOOEHHOCTh BOJIOCHAOKEHHSI 3aKITIOYaeTCs B TOM, YTO B
CHCTEMax HCIIONB3YeTCs BOZIA C €IMHBIM KaueCTBOM I10 OTHOW TpyOe, HeCMOTps Ha
3aMETHOE Pa3iIMire B HAIPABJICHHHU UCTIOb30BaHUS.

Marepuajasl 1 METOABI

Bony MBI ncnonb3yeM B MOBCETHEBHOW XH3HH JJISI Pa3IMYHBIX LEJICH,
COOTBETCTBEHHO K Ka4€CTBY TaK)Ke MOTYT ITPEIbSIBICHBI Pa3IMYHbIE TPEOOBAHMS.
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CaMbie BBICOKHE TPEOOBAHUS MO OYHCTKE MPEABABISAIOTCS K MUTHEBOW BOJE,
KOTOPYIO MOXKHO HCIOJIB30BaTh IS PUTOTOBICHUS MHINH, TIO3TOMY 3TO camast
Joporasi Bojia. B HEKOTOPBIX CllydasiX B Ka4€CTBE MUTHEBON BOJIBI UCIIONB3YIOT
Oy THJIMPOBAaHHYIO BOJY, YTO [0 MMHHUMAJILHBIM IieHaM cocTasisteT 40 000 Tenre 3a
ToHHY. HacTo /7151 KCOIh30BaHUs TUTHEBOU BOJIBI IPUMEHCHSIFOTCS CTICITHABHEIC
(UIBTPBI HA KpaHaX B KAXKIOM JIOME.

Bona, npuMeHsiemast 11l CAHUTAPHO-TUTHCHUYCCKUX HYXJ, TO CCTh JJIS
MBIThSI TTOCY/bI, YOOPKH U CTHPKH, 3TO TOT THII BOJBI, K KAYCCTBY KOTOPOW
YK€ MOTYT OBITh CHHXCHBI TpeOoBaHUs. OYHCTKA TAKOTO THUIA BOIbI MCHEE
3aTparHasi, HO BCE XKC JIOJDKHA COOTBETCTBOBATh CTAHIAPTY. Takoro KayecTBa
BOJIa MCIIONB3YETCs B CHCTEMaxX BOJAOCHAOKEHUS B OOJBIIMHCTBE HACCIICHHBIX
MMyHKTOB CTpPaHbI. TaKkoro e KauyecTBa BOJIA UCIONB3YEeTCS U TaM, TJ¢ BBICOKHE
TpeOoBaHuUs He 00s3aTenbHbI. HanpuMmep, B TyalneT ceMbsl U3 YETHIPEX YETIOBCK
CMBIBAET B cpeliHeM OKoJIo 60 TOHH OYUIIIEHHON BOJIbI, TPUTOIHOM JJIs TUTHS, B
roJI. DTO MPHU TOM 10 YTO KaXKIBIH YWICH CEMbH MOTPEONSET SKETHEBHO B CPETHEM
3-5 TUTPOB BOMBI JJIsl MUTAHUS U MUThs. Takas cucTeMa BOJOCHAOKCHUS — 3TO
HAaCJIeTUe COBETCKUX MHXCHEPHBIX CUCTEM M coopyxkeHHi. C mepexomoMm Ha
KOMMEPYECKHI yU4eT KOMMYHAJBHBIX CIIYKO, MPOCTONH 3KOHOMHYCCKHUI pacuet
MTO3BOJIMT OMPEACTUTh 3aTPaThl Ha KAXKIBIA TUI BONBL. A yCTaHOBKa MPHUOOPOB
y4eTa MO3BOJIUT ONMPE/ICIIUTh KOPPEKTHOCTh PACUCTHBIX MOKA3aTeIeH.

Ha pbIHKe npeiyioxKeHbl pa3InyHbIe CAHUTAPHO-TEXHUYCCKHIE YCTPOCTBA C
SKOHOMHUYHBIM MOTPEOSICHUEM, HO JUTst OoJiee 3 (EeKTHBHON SIKOHOMHH OYHIIICHHOMN
BOJIbI, 3TOT'O HEJOCTATOYHO. boJiee MOTHBIM BapHAHTOM CHIDKEHHS TIOTPEOJICHHS
BOJIbI «ITUTHEBOTO» (IOCTABISIEMOTO MO CHCTEME CHA0XKCHHUS BOJIOW) KauyecTBa
OyZIeT TIepexo/1 Ha TPEXTPYOHOE CHaOKeHUE BOIOH pa3Horo kadecta [5]. Takoii
THUI BOIOCHAOXEHUS OY/ICT BBIMISICTH CIACAYIONIMM 00pa3oM. [Ipennonokum, 94to
JUIS CAaHUTAPHO-TUTHEHUYCCKUX HYXK][ UCIIOJIb3YETCs CYIICCTBYIOMIAs CHCTEMa
cHaOxeHYsI BOOM. J1J1s1 MPUTOTOBIICHHUS MTUIIY U TUThs YCTAHABIUBACTCS (DUIIBTP
o01IMii Ha BeCh JJOM (B MHOTOKBAaPTUPHBIX JIOMaX ) WM Ha HECKOJILKO JIOMOB HJTH
Ha JIOM (B KOTTEI[KAX JIM OJJHOITAXKHBIX JoMax ). Bosa ¢ Takoi CTENeHbI0 OUUCTKH
MOJIACTCsI TI0 CBOCH TpyOHOM CHCTEME M 3a €ro KaueCTBOM BEIETCS KECTKHIMA
KOHTPOJIb. OYEBUIHO, YTO 3TO OyJET OTHOCHUTEIILHO JIOpOrasi BOJA, YTO U OyaeT
JICHCTBEHHBIM CTUMYIIOM JIJIsl 3KOHOMHOTO UCIIOJIb30BAHUS.

JIst TyaneToB MOXHO HCIOJB30BaTh TPYHTOBYIO BOMY JIFOOOTO KauecTRa,
JOOBIBACMYIO M3 CKBaXKHHBI, YCTAHABIUBACMYIO JUI HECKOJIBKUX JIOMOB. JTY
CXEMY MOXHO CYHMTaTh HanboJsiee JNCHCTBEHHON CHCTEMOW YKOHOMHUHU BOJIBI
MUTHEBOTO Ka4eCTRa.

PanHee mpoBOAMINCE UCCICIOBAHUS B 00JIACTH 00CCIICUCHUS PA3TUYHBIMU
BHJIAMH SHCPTUH H3O0JMPOBAHHOTO IMOCENIKA MO MPUEMIIEMON ce0ECTOMMOCTH.
BonocHabxeHre B paMKaX 3THX UCCIICIOBAHUH 3aHUMAECT 0COOCHHYIO POJIb, TaK
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KaK BOJIa cama 110 ce0¢e MCIOJIb3YEeTCs HE TONBKO KaK TeIIOHOCUTENh, @ TAKKE IS
OBITOBBIX HYK/I U TIPUTOTOBJICHUS IMUIIH. J[J1s paccMaTpHUBaeMOro H30JIMPOBAHHOTO
00BbeKTa cUcTeMa BOJIOCHAOKEHUS MPENICTABIIACT COO0I KOMILJICKC COOPYKEHHIMA
JUTE 00CCIICUCHHS TPYIITBI MOTPEOUTENEei BOMOI B TPpeOyeMbIX KOIUYECTBAX H
Tpebyemoro kadectBa. Kpome T0ro, cuctema Bof0CHAOKEHUS TOJDKHA 00Ia1aTh
OTIPENICTICHHON CTENMECHBIO HAJCIKHOCTH, TO €CTh 00CCICUNBATh CHAOXKCHHE
norpeduTenei Bogoi 0e3 HEMOMyCTUMOTO CHHXCHUS YCTAaHOBJICHHBIX
mokasaresieii cBoeil paboThI B OTHOIICHUH KOJHUCSCTBA MJIH Ka4eCTRA MTO/TaBACMOA
BoJbI. OCHOBHOE TPEOOBaHKE — 3TO OTCYTCTBHE MEPEPHIBA MM CHUYKCHIS TOJIAYH
BOJIBI WM YXYAIICHHS € Ka4eCTBa B HEJAOMYCTUMBIX Ipeeax.

CucTremMa BOIOCHA0KCHHS U30JIMPOBAHHOTO ITOCEITKA JOJKHA 00eCIIeUunBaTh
MTOJTYYCHUE BOJIBI U3 MIPUPOHBIX HCTOYHUKOB, €€ OUUCTKY, SCIIH 3TO BHI3BIBACTCS
TpeOoBaHUSIMHU TOTpPEeOUTENCH, U moJauyy K MectaMm morpeonenus. [ns
BBITIOJIHCHUSI 3TUX 3a]1a4 CIYXKAaT CIICAYIOIINE COOPYKECHHUS, BXOSIINE B COCTAB
CHUCTEMBI BOIOCHAOKECHHMS:

- BOJIOTIPUCMHBIC COOPYKCHUS, MPH MOMOIIU KOTOPBIX OCYIIECTBISCTCS
MIPUEM BOJIBI U3 MIPUPOHBIX UCTOYHHKOB;

- BOJONOABEMHBIC COOPYKCHHS, TO €CTh HACOCHBIC CTAHIIMH, MOJAFOIIUC
BOIly K MECTaM €€ OUYUCTKH, XPAaHCHHUS U MOTPCOICHUS,

- COOPY>KCHHS JJIs1 OYUCTKHU BOJIBI,

- BOJIOBOJIBI ¥ BOJIOIIPOBOIHBIC CETH, CIYKAIIKE IS TPAHCIIOPTUPOBAHUS U
MOJJaYM BOJIBI K MECTAM €€ XPaHCHHUS,

- OallHM M pe3epByaphl, UTPAIONIUEC POJIb PETYTUPYIONIUX U 3amacHBIX
€MKOCTEH B CHCTEME BOAOCHAOKEHUS.

Pucynok 1 — Cxema B3aUMHOTO PaCIOIOKEHHSI OCHOBHBIX COOPYKEHHMA
CHCTEMBI BOJIOCHA0KEHHSI.

Ha pucynke | mpuBeaeHa TpagullMOHHAs cXeMa, BOJA U3 MPUPOIHBIX
HCTOYHHKOB 3a0MpaeTcs Mpy MOMOIIH BOAOIIPUEMHOTO COOPYXKEHHUS | 1 omaeTcs
HAacOCaMH, YCTaHOBJICHHBIMH Ha HACOCHOM CTaHIMM IEPBOTO IoAbeMa 2a, Ha
o4ncTHBIE coopyxenusi 3. [Tocie ouncTky Boaa mojaercsi B cOOpHbIi pe3epByap 4,
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13 KOTOPOTO0 3a0MpaeTcs Apyro Ipynol HacoCOB, yCTAHOBJIEHHBIX HA HACOCHOW
cTaHimy 20, ¥ NOAeTcsl B CETh TPYOOIPOBOJOB 6, MPEIBAPUTEIHLHO HAIIOJIHUB
BOJIOHAIIOPHYIO OamrHio 7.

PesynbTarhl 1 00cykneHns

CucreMbl BOJIOCHA0OXKEHHUS MOXXHO KJIacCH(PHIMPOBATH MO CIEAYIOMINM
MIPU3HAKAM:

- TI0 Ha3HAUCHHMIO (CHCTEMBI BOJIOCHAOKEHHSI HACEJICHHBIX MECT (TOPOJIOB,
MIOCEJIKOB), CUCTEMBI IIPOU3BOICTBEHHOTO BOJIOCHAOKEHNS (IIPOU3BOJICTBEHHBIE
BOJIOIIPOBO/IBI ), CHCTEMBI CEIIbCKOXO3IHCTBEHHOTO BOIOCHA0KEHHS );

- TI0 XapakTepy HCIOJIb3YeMbIX MPUPOIHBIX UCTOYHUKOB (BOAOMPOBOLI,
HCTIONB3YIOIINE BOY U3 IOBEPXHOCTHBIX HICTOUHUKOB, BOAOIPOBO/IBI, YePIIAIOIIIE
MOA3EMHBIE BOJIBI; BOJIOIIPOBO/IBI CMEIIAHHOTO THIIA);

- 110 criocoO0y To/1a4M BOJbI (CaMOTEUHBIE BOIOTIPOBO/IBI (TPaBUTALIMOHHEIE),
BOJIONPOBO/IBI C MEXaHUUECKOW 1Mojia4yeii BOABI (C MOMOIIBIO HACOCOB), a TaKXkKe
30HHBIE BOIONPOBOJIBL, I7I€ BOJA MOJAETCA B OTAEIbHBIE PalloHBI OTAEIBHBIMU
HAaCOCHBIMHU CTAHIIUSIMH).

B Hacrosimieit paboTe MBI paccMaTprBacM CHCTEMY BOJIOCHA0KEHHsI TIOCeNKa,
HacelleHue KoToporo coctaBuseT 8761 denoBek. CpelHUH pacxon BOJBI Ha
BHYTPEHHMI BOJIOMPOBOA U KaHAIM3ALUIO AJIS JaHHOTO HACEJTICHUS PacCUUTaeM
o popmye:

S :‘]C,,N:

e q,, CpeIHMI pacXof BOABI B CyTKH Ha | yenoBeka, N — KOJIMUYECTBO
KUTETEH.

IIpuHsB cpenHM pacxon X0n0HOM U ropsder Boabsl 200 TUTPOB B CyTKU Ha
OZIHOTO Y€eJIOBEKa, M0JTyYaeM exXeIHEBHBIH pacxos

S =200-8761 = 17,52-1(° n/cyT

VnenbHbIl pacxon Ha 1 4yenoBeka ObUI BBIOpaH C Y4E€TOM KaHAJIM3alUH U
BHYTPEHHETO BOJIONPOBO/IA ISl MCIIOJIb30BaHMS YMBIBAIbHUKA, MOWKH, BAaHHBI U
ayma. ITo 0OBSCHAETCS TEM, YTO pacCMaTPUBAETCSl PACXOA BOJBI, HEOOXOAUMBIN
JUTSL XO3SICTBEHHO-OBITOBBIX HY X/ (ITMTHEBAst BOJA, BOJIA JUIsl IPUTOTOBIICHUS TIHILIH,
BOZa ISl YOOPKH, MBIThSI IOCYABI M T.J1.). BBIYMCIMM pacxox XOJOIHOM BOIBI Ha
XO3SHCTBEHHO-ITUTHEBBIC HYK/BL. 1I3BECTHO, UTO Pacxoj ropsiue BOBI B CpeTHEM
cocrasisier 40% ot 001iero pacxo/a BO/Ibl Ha X03SHCTBEHHO-ITUTHEBbIE HYK/IbI:

S, = 0.45=701 10° n/cyr,

TOTAa pacxon XOJIOJTHOW BOJIbI COOTBETCTBEHHO:
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S . =0,65=10,51.10° n/cyr.
Paznocte Mex1y 3HadeHUsIMH S U Smp SIBJISIETCSL PAcXOOM BOJBI, TS
yIoTpeOIeHus] B MUY U UCTIONb3YEMOH B TyaseTe
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2

S S =S, T S =3,5-10° n/cyr.

Hopma pacxona muTheBoil Boibl Ha 1 yenoBeka COCTaBIsSET MPUMEPHO 7
JIUTPOB B CYTKU
S =7-8761=0,61-10° n/cyT.

num

Pacxojt BOIBI Ha CMBIB B TyalleTe COCTaBUT
S =289-10° n/cyr.
VH

To ecTh exXeTHEBHO B MOcelKe ¢ HaceaeHueM okono 8000 uenopek, 289 000
JIUTPOB OYMIICHHOW BOJBI TIPU TPAJUIMOHHON CHCTEME BOJOCHAOKECHHUS OymeT
CMBITO B TyaJieTe. ECIii yMHOXHTE 3TOT 00beM Ha CPETHIOI0 CTOMMOCTB KyOoMeTpa
BozbI (34 Tenre, To moxyurM 982 THICSY TEHre B CYTKH. MOXKHO TIPEATIONOKUTD,
YTO BHEPCHUE TPEXTPYOHOM CHCTEMBI BOIOCHA0XKEHH s OyIeT 0071ee SKOHOMUUCSCKH
nenecoo0pasHee.

Jns Temso u AneKTpocHaOXKeHUss YKOHOMHUYECKH Iejecoodpa3Hee B
KauecTBe OCHOBHOI'O TOIUIMBA MCIIOJIB30BATh YIOJb, OCOOCHHO JUISl TOCETIECHHH,
PpacIoNoKeHHBIX BOJIM3H MecTopoxieHunit. [Ipeanaraemas TexHonorus padoraer
Ha TBEPJIOM TOTLTUBE [3] U TpenycMaTpUBaeT:

- CHaOXCHHUE TEIJIOBOW SHEpPruei s OTOIUICHUS W I MOTpPeOHOCTEH B
ropsiueii BoJe;

- cHaOXeHue ra3000pa3HBIM TOTUTUBOM JIJIsl IPUTOTOBJICHUS TTHIIIH;

- cHaOXKEHUE NMEKTPUUCCKOIN SHEPTHEH.

W3BecTHO, YTO BO3MOXKHO MOTyYEHHE I'a3000pa3HOro U3 TBEPIOTO TOILTHBA.
3TO U3BJICUCHHUE TAK HA3BIBAEMBIX TOPIOUUX JICTYUUX, C IPUEMIIEMON TEILIOTOM
cropanus (M3 yrias u npoB). Hanmnume razoo0pa3HOTO TOIIMBA MO3BOJISET
MIEPEBECTH MPUTOTOBJICHUE MUIIX Ha CHA0KCHUE TOTUIMBOM H3 €IMHOTO HCTOYHHKA
(s manHOTO MOCenka). [Tomyuaemoe ra3oo0pa3HoOe TOIUIMBO MO3BOJISIET TAKXKE
MOJy4arh JCKTPUUYCCKYIO DHEPTUI0 C UCMOJIb30BAHHEM Ta30BBIX TYpOUH
CICIHATBHON KOHCTPYKIHH (C CHH)KEHHBIM H3HOCOM JIOTIATOK).

[Ipennaraemasi TEXHOJIOTHUS MOXET BBIIISACTH CIEAYIONIUM 00pa3oM.
B mocenke (mpu HadMYMHM TBEPAOrO TOIIMBA B JIOCTATOYHOM KOJIMYCCTBE)
yCTaHaBJIMBAETCsI TEHEPaTOp JIETYYHX BELIECTB (M3 YIS K IPOB (TIPEABAPHUTEIHEHO
MOJICYIIICHHBIX B CIICIUAILHOM YCTpoicTBe). [lonydyaeMbie TOprOYUe JICTYUHE
BEIlleCTBA HAKAIUIMBAIOTCS B CIIELMATEHOM PECUBEPE WITH ITOAAIOTCS B JIOKATBHYIO
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ra3oByl0 ceTh (JJis1 MpUrOTOBJICHUS MuiM). JleTyune BemecTra U3 pecuBepa
TAaKKE MOAAI0TCA B KaMEpy CropaHus ra3oBoii Typ61/IHLI, Cﬂy)KaHleﬁ IMPpUBOAOM
K JJICKTPUICCKOMY TeHepaTopy. CTpyKTypHas cxeMa mpejiaracMoi TEXHOJIOTHH
0TOOpakeHa Ha PUCYHKE 2.

Criax
¥raa

l

Knaccaduxarop

T — |

Caocpan INoxorpesareib TV
] o vV

Jeisyic] YA i o
NTBC jige JI211

PI/IC}’HOK 2 — Texuounorus o0ecreueHus H30JIMPOBAHHOI'O ITOCCIIKA
PA3IMIHBIMH BUAAMU SHEPTrUn

OTO MO3BOJSET Pa3leNINTh NMPOU3BOJICTBO AIEKTPUUECKONH M TEMIOBOH
SHEPTHUH U UCIIOIb30BATh JIETYYHE BEIIECTBA, TPEUMYIECTBEHHO JUIS MOITyYCHHUS
ANIEKTPUYECKON 3HEPruy W IpHUroToBieHus nuimu. OcraroyHoe Terio (mocie
ra3oBbIX TypOWH), HalpaBIIsIETCSI B TOIOYHOE NMPOCTPAHCTBO VIS MOIYUYECHHUS
TETIOBOM SHEPrHH (TIPEMMYIIECTBEHHO JUIsl CHAOKEHNMS TopsTaeii BoJo# (110 cBOeH
JIOKaJIBHOW CeTH). YToib, U3 KOTOPOTO M3BJIEYEHO OINPENEIICHHOE KOJIMYECTBO
JIETyYMX BEIIECTB, NOAACTCS B JPYroOi KOTEN, Ilie CKUraercs (Kak rpaBmia B
CJIOEBOH TOIIKE) JUTSl IIOJTyYE€HHS TETUIOBON SHEPTUH (JUTS OTOIUICHUST). DKCIIEPTHASL
OLICHKA ITOKA3bIBAET, YTO IIPU TAKOM pa3/ieJICHUN CXKUTAHUS YISl (APOB) 3aMETHO
CHIDKAIOTCSI BRIOPOCHI B aTMOCc(epy ra3000pa3HbIX 3arpsi3HUTENeH (0COOCHHO —
OKHCJIOB a30Ta M cepbl). TemioBast SHEPTHs AJIsl OTOIUICHHS ONACTCs B KaXKIbIH
JIOM TIO JIOKaJIbHO! TEIJIOBOU CETH.

OcBoeHHE HOBOTO HalpaBJleHHS B pa3pabOTKe HOBBIX TEXHOJIOTHH
oOecriedeHys1, H30JIMPOBAaHHbBIX yIAJICHHBIX HACEIEHHBIX ITyHKTOB JIEKTPHYECKOM
1 TEIUIOBOM 3HEpruei (JUIst OTOTIEHUS ¥ TOpSTYel BOIBI), IPEyCMOTPEHO CXEMOH.

Taxoii crtoco6 aBTOHOMHOTO CHAaOXEHUS PAa3IMYHBIMU BHIAMH SHEPIHH
TIpeAToaraeT pa3padoTKy TEXHOIOTHH W KOHCTPYKIMH T'eHepaTopa MoIydeHUs
JIETYYHX BELIECTB U3 YIS WM IPOB B TPeOyeMOM KOJIMYECTBE, a TAKXKE PeCUBEpa
HEoOXOANMOH eMKOCTH JUIS HAKaIUTUBAHMsI ra3000pa3Horo TormBa. OCHOBHBIM
9JIEMEHTOM HOBOW TEXHOJIOTMH SHEPrOCHAOXKEHHUS HeOOJBIIOT0 HACEICHHOTO
MMyHKTa OyJeT ra3oBas TypOuHa (C MOHMKEHHOH CTOMMOCTHIO), CIIOCOOHAS
paboTtarh Ha He OUHMIIEHHBIX JIETYYHX BEIIECTBAX, C TOBBIIICHHOH ITPUTOTHOCTBIO K
3aMeHe JIONaTOK ¥ BO3MOXKHO PEMOHTY KaMepbl cropanust. ['a3oBast TypOnHa Takon
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KOHCTPYKIIUH Oy1eT paboTaTh ¢ MEHBIIICH SHEPreTHYeCKOM () (PEKTHBHOCTRIO MPU
MIPOM3BOJICTBE NEKTPUUECKOM SHEPrHH (OHAKO, TPH ITOM CyMMapHas MMOJHOTa
HCIIOJIb30BAHUS SHEPTUH TOILINBA HE OyIeT MEHSETCS T.K. OCTATOYHOE TEIUIO OyIeT
MpeoOpa3oBbIBAThCS B KOTIIC B TEILUIOBYIO SHEPTHUIO).

[MpenBapuTebHO MPOBEAEHHBIE SKCIIEPUMEHTHI JJIT TBEPIOTO TOIUIHBA
MO3BOJISIIOT TPEJNOI0KHUTh ONTUMATIBHYIO TEMIIEPATypy HAarpeBa yriis s
MOJy4YeHHUS] HEOOXOAUMOU KOHIICHTPAI[HH TOPIOYHX KOMIIOHEHTOB, MpPHU
MHUHHUMAJTbHBIX SHEPreTHYECKUX 3aTparax.

HccnenoBanbl COCTAB M CYMMAapHBIN BBIXOJ] TOPIOYHX KOMITOHEHTOB Iasa,
Oyporo yrist MailkyOeHCKOTO MECTOPOXK/ICHUSI.

OUTPUT

7
=

300 550 GO0 650

Pucynok 2 — Cymmapmstii Berxog CO, H2,CH4 (B 06. %) B 3aBHCcHMOCTH
OT Temriepatypsl Harpesa, °C yrist MaiikyOeHCKOTO MECTOPOXKIASHNUS

[TonmyueHHBIE >KCIIEpUMEHTANbHBIC AaHHBIE MO3BOJISIIOT ONPENEIUTh
ONITUMAJIbHYIO TEIUIOTY CTOPaHHMS ITOyIaeMOoro rasa.

BriBoabI

ITepexon Ha TpexTpyOHOE CHaOXeHHE BOMOW Pa3HOTO KauecTBA ITO3BOJIUT
CYIIECTBEHHO C3KOHOMHUTB, 3@ CIET OYHMCTKH BOBI PETHA3HAYCHHON TOJIBKO IS
yHoTpeOJICHHS B TIHIITY.

C yd4eToM ympoIeHHs B MPEIUIOKCHHON TEXHOJIOTHH YHEPTOCHAOKECHNUS
KOHCTPYKIIMH Ta30BOI TypOMHBI M MCKIIOUYCHUH CHCTEMBI OYHCTKH TOPIOYMX
JIETYy4YHX BELIECTB, CTOMMOCTD MOTyYaeMBbIX JIEKTPHUIECTBA, TEIUNIOBOH SHEPTUH
1 Ta3000pa3HOrO TOIUIMBA ISl MIPUTOTOBICHUS NHINU, OKa)XXETCS BIIOJHE
TIPUEMIIEMOH /ISl CEMBHU C CPEIHUM M MAJIBIM TOCTaTKOM.

PazpabarsiBaeMasi TEXHOJIOTHS MO3BOIUT O0OECIEUUTH OTHAICHHBIC
MTOCEJIKN C OTHOCHTEIBHO MaJIOH YHCIEHHOCTBIO KUTEJIEH OOJNBITMHCTBOM
BHUJOB MOTPeOIIEeMON YHEPTUU 1O MPUEMIIEMOH CTOMMOCTH. TeXHOIOThS
OyzeTr BocTpebOBaHa cTpaHaMH C OOJIBIION TEPPUTOPHEH ¢ MO TTOTHOCTHIO
3aCeJICHHS.
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wvleapyea Hezizoencen KONAlabl JHCAHY JICbLIYIbI2bIMEH (KOMIp MeH
OMBIHHAH) MEXHONIO2US Y CHIHBLIZAH.

T'az mopiz0i omeinnbly 601Ybl Mamarx 0aublHOayObl Oip KO30eH
OMbIHMEH KaMmamacols emyae MyMKIiHOIK Oepedi. Anvihean 2az mopizoi
OMbIH COHbIMEH Kamap apHaiibl OU3atHOAebl 243 mypounaiapvli Koioana
OMBIPLIN ITICKMP IHEPSUSCHIH Aly2a MYMKIHOIK Oepedi. Kanowix cwiny
SHEPSUSICLIH AJIY YWIH neul Kenicmizine dcioepinedi

Kammut omvinmen sicymuic icmetimin dHepeusmer Kammamacvls emy
MEXHONO2UACHL 6ap KeuleHOe YCoIHbLI2AH YUl KyObIPIIbl CYMEH HcabObIKmay
Jircytiect pecypemapobl yHemOi naioaianyaa 6azelmmaizaH.

Yevinvinean odicmepdiy KOMOUHAYUACHL DJICKMP IHEPUACHIHA,
JHCBLLY2A, CY2a HCOHe 243 MOPI30eC OMbIH2A WbI2bIHOAPObl azaumaovl. byn
opmaua score az madvicel bap omoacwiiap yulin ome Koaauivl 601aobl.
Konatinet sicany srcolnyvimen 2az oHOipyOiy cunamman2ai mexHoni02usiCol
Kemipoi iwinapa mepmusiivix 6n0eyee He2iz0en2eH.

Kinmmi ce30ep: snepeusimen scabobikmay, 31eKmpmeH #caboblkmay,
CyMeH HcabObIKmay, HCbLLyMeH HeaboblKmay, 2az0eH Heabobikmay
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OPTIMIZATION OF HEAT SUPPLY AND WATER SUPPLY SYSTEMS
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FOR REMOTE RURAL REGIONS

The problems of providing various types energy to settlements remote
from centralized power supply with consideration of territorial and climatic
features. The supply of coal in the Northern Kazakhstan is at the required

level. A technology adapted to the conditions of a particular village and
operating on solid fuel based on the extraction of gaseous combustible
volatile with an acceptable heat of combustion (from coal and firewood)
is proposed. The presence of gaseous fuel allows to convert energy supply
for cooking to the supply from the united source. The resulting gaseous fuel
also makes it possible to obtain electrical energy using gas turbines of a
special design. Residual heat is sent to the furnace to obtain thermal energy.

The proposed three-pipe water supply system in combination with
energy supply technology, running on solid fuel, is aimed at economical

use of resources.
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022

The combination of the proposed methods will reduce the cost of
electricity, heat, water and gaseous fuel. Which will be acceptable for
families with medium and small incomes. The described technology for
producing gas with an acceptable heat of combustion is based on partial
heat treatment of coal.

Keywords: energy supply, power supply, water supply, heat supply,

gas supply
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