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Annomayus

B cratbe paccMmoTpeHsl skojoruyeckue mpobiemsl KazaxcraHa M MHAMBHIYaJIBHBIH CHOCOO pELIEHUS
npobjeM ¢ TOMOLIBIO TONyYeHHS SHEPruHM W3 A0KIS. Ha NaHHBII MOMEHT SKOJOTHYECKOE IOJIOKECHUE
Kazaxcrana B kputuueckom cocTosHuM. OCHOBHOH NPHYMHOM OKOJOTHUECKHX MPOOJIEM SBISETCS
notpebiieHne He yncTol sHepruu. CyliecTByeT MHOXKECTBO HCTOYHUKOB aJIbTEPHATUBHON SHEPTUH, TAKHE KaK
COJIHCUHAaA SHEpPrus, 3HCPrusl BETpa, TUAPOIHEPrusd, aroMHasd SHEpPIrud U T.O. PemenneM »K0IOrHUeCcKHX
npoOJeM SIBISIETCST Pa3BUTHE M PACIPOCTpPaHEHHE allbTePHATUBHBIX MCTOYHHMKOB SHEPrUU. B 1emsx storo
co3zlana paboTa, KOTOpasi OMHMCHIBAET METOJ MOJyYCHHSI SHEPTUH U3 AOXKISA. B cTaThe OMMCHIBAaIOTCS LIENH,
METOAOJIOTUH, PE3yIbTaThl U BBIBOIBI JaHHOW paboTel. IIpenocraBiserca nHpopMarus 00 SKOJIOTHUECKUX
npobnemax KaszaxcraHa B 4YaCTHOCTM CBSI3aHHBIE C 3arps3HCHHMEM BO3AyXa. B JaHHBIX mesix ObUTH
HCCJIICA0BAaHbl PAa3sHBIC HCTOYHUKH I/IH(I)OpMa]_[I/II/I 06 3KOJIOTUH Ka3ax0TaHa, TaKXKE€ JIA CO34aHHUA CTAaTbU
pa3zpaborana mpoekTHas pabota. IIpoexkTHas pabora mpencraBiseT u3 ceds pabOTArOMMKA MakKeT st
npeoOpa3oBaHKs JHEPTUH U3 MAAAIONINX Kallellb T0KAs1. MakeT paboTaeT ¢ MOMOIIBIO KPYTAIIMXCS JIOTacTei
1 MOTOpAa, KOTOPBIX MTOJIy4aeT SHEPTUI0 U3 MEXaHUYECKOM cucTeMBl. McciienoBanbl caMble JOKIMBBIE MECTa
Kazaxcrana mns onpeneneHus MecT, rae B OyaymieM OyayT paboTaTh MacIITaOHbIE BEPCHH JaHHOTO MakeTa.
B pesynprate pazpaboran mexanm3Mm «Rainergy», KOTOpPBII MPOW3BOIUT DHEPTUIO0 W3 MOXKIA. MexaHu3Mm
o0ecreynBaeT JOCTYITHYIO M YHCTYIO dHepruto. PazpaboTaH MeTo/] albTepHATHBHOM YHEPTrEeTHKH.

Knioueswie cnosa: sxonornieckue npoodiaeMbl, 3arps3HEHHE BO3/yXa, albTepHATUBHASL SHEPTUsl, SHEPTUs U3
JOXII5, MEXaHU3M.

BBenenue

Tema naHHOM cTaThU SABJSETCS aKTyalbHOW He TOJbKO Ais KasaxcraHa, HO M s BCEro Mupa.
[ToToMy 4YTO 3KOJOTHS 3eMJIM YXyZIIaeTcs ¢ KaxabIM aHeM. Camas akTyalbHas 3KOJIOTHYecKas
npobnema Kaszaxcrana 3arpszHeHue Bozayxa. l[opona Kazaxcrana HampsMmyro 3aBUCAT OT
HCKOMAaeMOro TOIUIMBA, YTO SBJIETCS HKOJIOTMYECKO He uncToil sHepruei. FOxubie n CeBepHble
pernonsl Ka3zaxcraHa HCIONB3YIOT B KauecTBe 3Hepruu ra3. OpgnHako BocrouHble ropojga He
oOecrieueHbl Ta30M M MO Ced JeHb UCIONB3YI0T HedTh u yrosb. Takoe mosioxeHue Kazaxcrana
HAHOCHUT BpeJl atMoc(epe, B pe3yiabTaTe Yero MUILTMOHBI JIt0JIei MPOXKUBAIOT B 3arpsA3HEHHOMN cpejie,
HaHocs Bpel 3710poBbio. «Crnenys 7 u 15 nensM ycTOMYMBOTO Pa3BUTHS, HY)KHO HCIIOJIb30BaTh
JOCTYITHYIO M YUCTYIO SHEPIUi0, YTOOBI COXPAaHUTh KOJOTHIO». YUHUTHIBas (akT TOTrO, YTO BHJIBI
aIbTepHATUBHOW SHEPTrUU HEAOCTAaTOYHO pa3BUTHI B KazaxcraHe, TeMa HaydHOH CTaTbU SIBISETCS
aktyansHoi [LIYP, 2000].

Cy1iecTByIOT MHOXKECTBO BHIOB alIbTEPHATUBHOM AHEPIUH, B TOM YHCIE U dHEprus u3 noxas. Ha
)IaHHBIf/’I MOMEHT HMEETCSI CIoco0 MOJIYUYCHHUA SHEPTHUU M3 OOXKIA C IOMOIIBIO AJIIOMHHHUECBOTO
JIEKTPOZa W DIIEKTPOAAa U3 OKCHJAA HMHIUS - OJIOBO, IOKPBITOTO MOJUTETPAPTOPITHICHOM.
Uccnenoatenu u3 ['oHkoHra paspaboranu kamnenbHbl 3iexTporenepatop (DEG), B koTopom
UCIOJIb3yEeTCs CTPYKTYpa Harogobue MIOJIEBOTO TpaH3HUCTOpA, oOecrieunBaroas
BBICOKOAh(DEeKTHBHOE TIpeoOpazoBanue »Heprur. OJHAKO y ATOTO Croco0a MMEIOTCS HEIOCTaTKH
TaKue Kak, KOppO3usl 3JEKTPOI0B, 3aBUCUMOCTb OT BPEMEHHU JI0XK/Is1, KOPPO3Us CTPYKTYPbl OKCH/IOB.
[TomrMo 3TOTO, OOJNBIIOE KOJTMYECTBO OTPAOOTAHHOH 3JEKTPOHUKH TPEOYeT BBICOKMX 3aTpar Ha
YTUIM3AIMI0 U TepepaboTKy YTO MPUBOAUT K 3arps3HEHHUIO MOYBHI U BOABL. B 3TOM Merone ecTb
OIACHOCTh MPOTEUKH 3JIEKTPOIUTA U OKUCICHHBIX MaTepHalloB BHyTpu OaTapeu. J[aHHBIN ciocob
ABJIICTCA HECAOCTATOYHO COBCPHICHHBIM IJId HCIIOJIb30BAHHA Ha MOCTOSIHHOM OCHOBE. HOBTOMY
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pa3paboTaH HOBBIM WHIWBUAYAIBHBIA METOJ TOJYYCHHS SHEPTHU U3 JOXKISA, KOTOPBIA SBISIETCS
0ojee OSKOJOTUYECKM YUCTBIM M JOCTYHNHBIM. Takke MaHHBIA METOJ paHee HHUKOTJa HE
WCTIOJIB30BAJICSI U CYUTACTCS HOBBIM M YHUKAJIBHBIM YTO IMOBBIIIACT HAYYHYHO 3HAYMMOCTh PaOOTHI
[Cheng K., 2020; Hemenkwuii [Toptunso, 2020].

I'maBHas 1menp JaHHOM CTaThbU - MOKa3aTb OCHOBHBIE JKojoruueckue mpodiemsl Kazaxcrana u
MPEACTaBUTh HOBBIM METOJA albTEPHATUBHON »sHepruu. McciemnoBanue HOXKIJIMBBIX MECT B
Kazaxcrane Obuto B HENAX ompeneieHuss MecT st Oyaymied paboTel HOBoro metona. Llenb
MIPOEKTHOM pabOThI pa3BUBATH AIbTEPHATHBHBIC BU/IBI HCTOYHUKOB YHEPTUHU U 00ECTICUUTh YHCTOH U
JIOCTYyIHOM sHepruei Haposa Kazaxcrana.

OcHoBHAA YaCTh
3aepsaszunenue so30yxa 6 Kazaxcmane u énusnue npodiemvl Ha OKPYACAIOUWUL MUD

Ha nannblii MOMEHT raBHasi SKosnorudeckas npobnema Kaszaxcrana - 3arpsiznenue Bosayxa. Ilo
nmanabiM 2021 roma Kazaxcran 3assn 23-€ MECTO CpeAd CaMbIX 3arps3HEHHBIX CTpaH MHUpPa
cpenneronoBas kKoHeHTpaus PM2,5 B 31 mxr/m3 (cpeau 117 rocynapers). B camble 3arps3HeHHbIE
ropoja Kazaxcrana Bxonsat: Anmatel, Acrana, Cemei, Akray, Ypanbsck, Akrobe, [lerporaBioBck,
banxam, Punnep, Kocranaii u Ateipay. Tema 3arpsi3HeHuil Bo3ayxa 0cCOOEHHO Kacaetcs AJIMaThl U
ActaHbl. OTH ropojia ABJIAIOTCS MeranoiucaMu pecnyOarukanckoro 3Hauenus. [lo ucrounukam 2023
rojia HacejleHHe AcTaHbl cocTaBiseT 1,4 MUJUIMOHA, a HaceaeHue AMathl 2,3 MUJUIMOHA YEJIOBEK.
Orto 18,5% Bcero Hacenenus Kaszaxcrana. KauecTBo Bo3ayxa 3aBHCUT OT KOHIIEHTPALMU YaCTHII
PM2,5 B Bo3nyxe. PM2,5 - camblii onacHslii 3arps3Hutens. 10 Mxr/m3 B rog u 25 MKr/mM3 B IeHb -
YpPOBEHb HOPMBI KayecTBa BO3Ayxa. B AnmaTel 3HaueHUs B pa3bl BBIIIEC: CPEAHETOIOBBIC
KOHILIEHTpaluu - B 2,7-8,1 pasa, a cpeqHecyTouHble KOHIIEHTpauuu - 10 42 pa3 [lOauna A., 2023].

Esxeromno Oosiee ABYX MIJITHOHOB JIFOJICH B MUPE TEPSIOT )KU3HU U3-32 MIOBPEKICHUH JIBIXaTEIbHBIX
myTel, npuueM B Kazaxcrane 3Ta cTaTUCTHKA COCTaBIISIET 16 ThICAY YEIOBEK. 3arpsi3HEHHBIN BO3TyX
MOXET MPUBECTH K PAa3IMYHBIM 3a00JIeBaHUSM U TpodiieMaMm co 310poBbeM. Hampumep: AcrtMma.
3arpsA3HEHHBIH BO3YX MOXXET YXYIIIUTh CHMIITOMBI acTMbl HWJIM BbI3BaTb €€ 00OCTpeHHE.
Xponunyeckasi o0cTpykTuBHas Oone3Hs jgerkux (XOBJI). JnurensHoe Bo3aeiicTBUE 3arpsi3HEHHOTO
BO3/yXa MOXeT crioco0cTBoBaTh pa3BuTHio XOBJI. PazBurue nerkux: JleTu, BHIHYX/IE€HBI AbILIATH
3arpsA3HCHHBIM BO31YXOM, MOT'YT CTOJIKHYTBECA C 3aACPKKAMU B PA3BUTHU JICTKUX.

[To ganueiM 2017 roma B Kazaxcrane 60 cmepreit Ha 100000 uenoBek u3-3a 3arps3HEHHOTO BO3yXa.
3abosneBaHus, BbI3BaHHBIE 3arPsI3HEHHBIM BO3/1yXOM, MOTYT IPUBECTH K YBEIMUYCHHUIO PACXOJ0B Ha
3/IpaBOOXpAaHEHUE U CHU3UTD MIPOU3BOAUTENBHOCTH Tpya [KpaBuenko P., 2022].

[Tomumo naHHBIX 3a00J€BaHUM €CTh U JAPYTUe HETaTUBHBIE MOCIIEJACTBUS 3arpsS3HEHHOTIO BO3/IyXa.
3arps3HEHHBIN BO3IyX TaKXke BIMAET Ha skosioruto. Hampumep: ITouBeHHoe 3arps3HeHue: Bpeansie
BELIECTBa, MOMNAJAI0IINE B BO3JyX, MOTYT OcCelaTb Ha IOYBE, YTO B KOHEYHOM MTOI€ MOXKET
HETraTUBHO CKa3aThCsl HAa KayecTBE MOYBBI M PACTUTEIBHOCTH. BoaHble pecypchl: ATMoc(epHbIe
3arpsi3HEHUS] MOTYT TaKXe BJIMSATh Ha KAYECTBO BOJIbI, €CIIM BPEJAHbIE BEIIECTBA OCEAI0T B BOJHBIX
ucTouyHukKax. B 3arpssHeHHOM Bo3nyxe conepxkutrcs rassl kak CO2, CH4, NOx naHHble rasbl
SIBJIAIOTCSI TJIAaBHOW MNPHYMHOM TJ100AJIbHOTO TOTEIUIEHWS U W3MEHeHue Kiaumara. Hekortopeie
BEIIECTBA B 3arps3HEHHOM BO3yX€ BOBCE MOTYT CIOCOOCTBOBaTh KOPPO3MM METAIIMUECKUX H
Ipyrux MmatepuanoB. ['ps3HbBIN BO3AyX OKa3blBaeT HEraTMBHOE BO3/EWCTBHE Ha OO0IIee KauecTBO
YKU3HU )KUTEJIEN 3arpsi3HEHHBIX paiioHoB KazaxcraHa.

Ipuyunel 3aepaznennozo 6030yxa 6 Kasaxcmane

3anH3HCHI/IC BO3lyXa B Kazaxcrane BbI3BaHO pa3siiInuHbIMU (I)aKTOpaMI/I, TakKMMH KakK
IMPOMBIINIJICHHBIC ITPOLECCHI, TPAHCIOPT, CCIBCKOC XO3SMCTBO M €CTECTBEHHBIC MCTOYHHKU
3arps3HCHUC.

OnHM 13 OCHOBHBIX IIPUYMH 3arpsi3HEHUS Bo3ayXxa B pernoHax Kazaxcrana:
1. IIpompblnuieHHas eATENbHOCTh: BBIOPOCH U3 MPOMBIIIIEHHBIX OOBEKTOB, TAKUX KaK 3aBOJbI,
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HedTenepepabaTHIBAIONINE M XWMHYECKHE MPOU3BOJACTBA, KOTOPbIE MOTYT BKIIOYaTh B ceOs
TOKCHUYHBIE BEIIECTBA U YaCTHUIIbI, OKA3bIBAIOLINE BIUSIHUE HA KAYECTBO BO3AYyXa.

2. TpancnopTHble BBIOPOCHI: BBIOPOCHI OT aBTOMOOMIIBHOTO TPaHCIOPTA, IPY30BHKOB U JPYTUX
TPAHCHOPTHBIX CPEJCTB SBISIOTCS 3HAYMMBIM HCTOYHHUKOM 3arps3HEHUS BO3/yXa, KOTOpOE
BKJIIOYAET B ce0s1 ra3bl KAK OKCHJIBI a30Ta, YIJIEBOAOPO/IbI U TBEP/IbIE YACTHIIBI.

3. DHepreTuyeckas AeaTeNbHOCTh: CKUranue yris, HepTu 1 rasza Uit TeHEpaluy AJIEKTPOIHEPTUH U
00orpeBa TaKKe MOXKET CIIOCOOCTBOBATH BHIOPOCAM BPEIHBIX Ia30B.

4. Cenbckoe xo3s1cTBO: [IpuMeHeHne yaoOpeHUN M MECTHIUIOB B CEIIBCKOM XO3SMCTBE MOXKET
BBI3BATh BEIOPOCHI aMMHAaKa U IPYTUX XMMHUECKHUX BEIIECTB B aTMochepy.

5. IIews 1 necok: IpuTb M MECOK, MOJHUMAEMBIN BETPOM, OCOOEHHO B apUAHBIX PETMOHAX, MOTYT
N00aBJIATH K 3arPA3HEHHIO BO3/1yXa TBEPABIMU YaCTUIIAMHU.

6. Cxuranue mycopa: HecaHKIIMOHUPOBAHHOE COKUTaHHE MYycOpa B OTKPBITOM BO3AYXE SIBISETCS
HMCTOYHUKOM BPEIHBIX BEIOPOCOB.

7. Mertan u3 HedTerazoBoi npombliiuieHHOCTU: J[0Obl4a U MPOM3BOACTBO HE(DTH U Taza MOTYT
BBI3BIBATh BBIOPOCHI METaHA, KOTOPBIA SIBIISETCS MAPHUKOBBIM Ta30M BBI3BIBAIOIININ TII00AEHOE
MOTEIUICHUE.

9H€p2€mull€CKa/‘l desmenvrHocms 6 Kazaxcmane

OHepreruyeckas naeareiabHocTh B Kazaxcrane urpaer BakHYHO pPOJb B OOECIEUEHUU CTpPaHBI
SHEPIUEH JUIs IPOMBILITICHHOCTH, HACEJICHUA U PAa3IMYHbIX OTpaciel 5koHoMUKU. HecMmoTps Ha 310,
JaHHasl JEeSATENIbHOCTh SBJISETCS MCTOYHMKOM 3arps3HEHHUS BO3/yXa, OCOOEHHO B cCiydae
HCII0JIb30BAaHUs TPAJIULIMOHHBIX HCTOYHHUKOB 3Hepruu. JlaBaiite pacCMOTPUM HECKOJIBKO KIIFOUEBBIX
acIeKTOB 3HepreTuyeckoi aearenbHocTy B Kazaxcrane 6omee noapoOHoO:

Coxuranue yris:

Hecmotps Ha TO, uTOo monst yras B dHepreruke KaszaxcraHa He Tak BEJIMKa, CYIIECTBYIOT
AJIEKTPOCTAHIINY, UCTIOIb3YIOIINE JaHHBIN BU TOIUINBA.

Coxuranue yriisi IpUBOJIUT K BBIOpOCaM BpEAHBIX BEUIECTB, TAKUX Kak AUOKcU cephl (SO2), okcu bl
azota (NOX) 1 9aCTHIIBI.

OTO0 0Ka3bIBAET HETaTUBHOE BO3ACHCTBHE HA OKPYIKAIOLLYIO CPEAY U 3J0POBbE JIFOIEH.

Hedrerazopast mpOMBILLIEHHOCTb:

JoObrya u mepepaboTka HE)TU U MPUPOJHOTO Ta3za SBISIIOTCA BAXXKHOW YACTHIO DHEPTETHYECKOM
uHopacTpykTypsl Kazaxcrana. OnHako CKMUTaHuE 3THUX YIJIEBOJIOPOJIOB MOXET BECTH 3a cO0Oi
BbIOpoc razoB CO2 wu gpyrux 3arps3Hureneil. Heobxonumo mnocTossHHO paboTaTh Haj
COBEPILICHCTBOBAHNEM TEXHOJIOTHH U CHH’)KEHUEM DKOJIOTHYECKOTO CIIENA ITOW OTPACIIH.

ATOMHas SHEpTHUs:

Kazaxcran BnazeeT aTOMHOM 3JIEKTPOCTAHIINEN B AKTay, HO €€ BKJIaJl B 0011Iee dSHEPronoTpedaeHme
OorpaHWuYeH. ATOMHAsl JHEPTUsl CUUTAeTCsl OoJiee YUCTHIM HMCTOYHHKOM, HO COIPOBOXKIAETCS
OCOOBIMH pHUCKaMU M TpeOyeT CTPOroro KOHTPOJsS cHenuaiuctamMu. BaxHo obOecrnieunBaTh
0e30MmacHOCTh U 3(PPEKTUBHOCTH ATOMHBIX CTaHIIMH. MccnenoBanus B 001aCTH SHEPTeTUKU TTIOMOTYT
paszpaboTtarh 00siee IKOJIOTHUECKH YUCThIE U 2((HEKTUBHBIE METOIBI IIPOU3BOJICTBA YHEPTHH.

HHnousuoyanvHulli Memoo noayuenue snepeuu Uz 00XHcost

[To BeIIIENIEpEUNCIEHHBIM TTPUYHMHAM HEOOXOAMMO HAXOIUTh HOBBIE aJbTEPHATHBHBIE MCTOYHHUKHU
SHEPTUU U Pa3BUBATh MX aKTUBHO. B 3TuX mensx paspaboran mexaHusM — «Rainergy», KOTOpbIit
MOJTYy4YaeT YHEPTHUIO U3 JTOXKIS.

Mexanuzm pabomul «Rainergy»:

JIoK1p KamaeT Ha MOBEPXHOCTh - OPTCTEKIIO, KOTOPBIA HAaXOIWUTCS Ha BEPXHEH 4acTH yCTAHOBKHU.
Oprcrekiio umeer yriyojeHHe TaKuM 00pa3oM, YTOOBI TOK/b JIMJIACh OJHOM CTpyeil Ha JIOMacTH,
3acTaBiiAd UX KpyTuThes. Rainergy umeer nBe sionactu: [lepBast KpyTAluiics 100acTi COEAUMHEHBI C
MOTOpPOM, KOTOPBIA MpeoOpa3oBbIBAET IBMKEHUE JIOMACTEH B HHEpruio. B cBoio ouepeab MOTOp
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COCIMHEH C MHBEPTOPOM - mpeodpazoBaTesneM. C MOMOIBI0O HHBEPTOPA MOXKHO MOIYYUTh Bee 220
BOJIbTOB U3 12 BosnbTOB. BTOpas kpyTsAmuiics JionacTu HaXOAATCA HUXKE U KPYTATCSA C IIOMOILBIO
BOJIbI, KOTOPBIH OocTymaeT ot nepBoil. OHU COeAMHEHBI C MOTOPOM, YTOOBI TOXKE MOITY4aTh SHEPTUIO
13 IBMKEHMS. BTOpO MOTOp MOAKIIIOYEH K HACOCY, KOTOPBIA HaXOAUTCs B KoHTelHepe. Konrelinep
HaXOJUTCSl BHU3Y YCTAaHOBKM M COOMpaeT BOXy, KOTOopas mocTymaer cBepxy. Hacoc, Haxomsch
MOTPY>KEHHBIM B BOAY IMOJAHMMAET BOJAY HAaBEPX M CHOBA JIbET Ha JIomacTH. Takum oOpa3om, Hamia
YCTaHOBKA HE 3aBHCUT OT BPEMEHHU JO0XKIA M MOXeT paboraTth oT coOpaHHOW Boabl. CrnocoO
IIOJIy4Y€HHUS SHEPTUU U3 IO, O KOTOPOM FOBOPWIIOCH B BBEJICHUH 3aBUCUT OT BPEMEHU 0K/, a
Rainergy o6ecneunBaer HaM pabOTy OTHOCUTEIBHO HA JOJITHUH CPOK.

Camble 0oxconusvie mecma Kazaxcmana

JlanHOE uccienoBaHue clieJaHo YToObl onmpenenuts Oyaymue mecta paboTsl Rainergy. B ocHoBe
Kazaxcran sBisiercs cTpaHOM C KOHTHHEHTAJIBHBIM KJIMMaTroM, W OOJbIIME €ro pPeruoHsbI
XapaKTEePU3YIOTCI HEAOCTATOYHBIM KOJMYECTBOM OCaJIKOB. HecMOTpsi Ha 3TO €CThb HEKOTOphIE
paitonsl KazaxcTana, rje ocakoB MOXET ObITh OoJblle yeM 00bIyHO. Hanbomee 1o 11uBbie MecTa
B Ka3zaxcrane 0ObIUHO CBSI3aHBI C TOPHBIMU U CEBEPO-3aIlaHBIMU YacTsIMU CTpaHbl. BOT HECKOIBKO
TaKHX MECT:

1. 3anannbie ckinonsl TsHb-11lans: Hekoropele paiionsl Ha 3anagHbix ckioHax TsaHb-1laHs, B ToM
quciae He JaleKo OT ropoja AJMaThl, 3TH PErHMOHBI IMOJy4yaroT OOJbIIE OCaJKOB B pe3yJsbTaTe
BJIUSHUSL BJIQXHBIX BO3AYLIHBIX Macc ¢ Kacmnwmiickoro mops. W3-3a BIMSIHMSI TOPHOTO pEeruoHa
aTMoc(epHble (PPOHTHI YCHIIMBAIOTCS, U 3HAUUTEIILHOE KOJIMYECTBO OCcaaKkoB (Mectamu 6osee 1600
MM B r'0Jl) BbIIaJIa€T NPEUMYIIECTBEHHO Ha 3ala/IHbIX CKJIOHAX (HU3MEHHBIM U abIUNCKUN mosica).
JlanHOe MecTo siBisieTcss 0oJjiee MOIXOASIIMM H3-32 CBOETO0 BBICOKOI'O IOKAa3aTessl, HO YCTaHOBKa
Oonbirel Bepcun Rainergy Oyzaer TpeboBaTh OoJiee HaIC)KHOE KPEIUICHHE.

2. 3anagueiii Kazaxcran: Hekoropeie palioHbl Ha 3amazne cTpaHbl, ou3kue k Kacnuiickomy mMopto,
Takke TONydaroT OOJbIlle OCATKOB U3-3a BO3JCHCTBUS BIAXKHBIX BeTpoB. CpenHerogoBoi
MoKazaTesb B peruoHax 3anaaHoro Kaszaxcrana coctasisier 300-400 mwm.

3. l'opsl 3aunuiickuii Anaray: Paifonbsl B ropax 3aunuiickuil Anaray, pacrnojioXeHHbIE Ha IOro-
BOCTOKE CTpaHbl, IMEIOT 00JIee BHICOKHE YPOBHU OCAKOB B CBSI3U C MOAHUMAIOIIMMUCS BIaKHBIMU
BO3yIIHBIMH MaccamMu. CpelHerojoBoi rnokasarenb Ha ropax Anaray cocrasiser 500-600mMm 4to
SBIISIETCS BBICOKUM IT0Ka3aTesieM B pernone rora Kaszaxcrana.

4. B paBHUHHO-HU3KOTOPHOI YacTU PECIyOJIMKH KOJIMYECTBO aTMOC(EPHBIX 0CATKOB YMEHbBILIAETCS
c ceBepa Ha ror crpanbl. Ha ceBepnoif yactu Kazaxcrana konnuectBo ocagkoB 6osee 400 mm (B
[lerponasioBcke - 425 MM), B IIEeHTpaIbHOM MoJioce - 10 275 MM, Ha tore - 70 130 mm. Konuuectso
aTMOC(EepHBIX 0CaJKOB YMEHBIIIaeTCs U ¢ 3amaja Ha BocTok. Ha 3amannoil yactu Kaszaxcrana, B
paiione Ypanbcka, Beinazaet 374 MM, a Ha BOCTOKE, B palioHe 3aiicaHCKON KOTIOBUHBI - 200 MM.

5. B BBICOKOTOpHBIX pailoHax MOKa3zaTeldb OCAJKOB BBIIIE, YeM B PAaBHUHHO-HU3KOTOP-HBIX.
HauOonee yBIaXXHEHHBIMH YaCTSIMHU SBISIOT-CS BOCTOYHBIE M FOTO-BOCTOYHBIE BBICOKOTOPHBIE
paiionsl pecriyonuku. Ha HaBeTpeHHBIX ckioHax rop Bbimagaer oT 500 MM ocagkoB u Oosee, a B
BEpPXOBbsAX peku Manas Ynr6a Ha Anrae - no 1600 mm. ['omoBoe pacmpeneneHue atMochepHbIX
ocaJkoB Ha Teppuropun Kazaxcrana HepaBHOMEPHO U 10 ce30HaM roja. B cesepnoit uactu 70-80%
TOZIOBBIX OCAJIKOB NPUXOAMTCS Ha TEIIoe BpeMs Troja, OoJibllle BCEro MX B Hioje. B 10xHOM
IIyCTHIHHOW 30H€ M Yy MOJHOXbS TOp HAa BOCTOKE U IOTr0-BOCTOKE HaOIIOJaeTcs MHUHHUMAalIbHOE
KOJIMYECTBO JIETHUX aTMoc(epHbIX ocaakos [Komenko A., 2022].

Pe3yabTaTsl

1. 3arps3Henue Bo3ayxa B Kazaxcrane — 3To cepbe3Has mpo0iaeMa, KOTopasi OKa3blBaeT HETaTUBHOE
BO3JICMCTBHUE HA 37I0POBbE JIIOJIEH 1 OKPY KAIOIIYI0 cpefy. [laBaiite paccMOTpUM 3TOT BOIpoc Oosiee
opoOHO.

BrIcokMi1 ypOBEHB 3arpsi3HEHUS BO31yXa:
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B roponax, Takux kak Acrtana, Kaparanma, JKe3kasran m Temupray, HaOmromaeTcsi cTaOMIBHO
BBICOKMI YpOBEHb 3arpsA3HEHMs] BO3yXa. OJTO CBSI3aHO C IIPOMBIIIJIEHHON JEeSTEIbHOCTBIO,
aBTOTPAHCIOPTOM M JPYTMMH HCTOYHUKAMU BBIOPOCOB. 3arpsi3HEHUE BO3/yXa OKa3bIBaeT
HEraTUBHOE BO3JICHCTBHE HA JbIXaTeNbHBIC IIyTH, CEPACYHO-COCYIHCTYI0 CHUCTEMy U o0Inee
3JI0pOBbE HAcENCHUSI.

Onenka kagectBa aTMmocepHOro Bo3ayxa (Ha nexadps 2022 roma):
OueHb BBICOKHI ypoBeHb 3arpssHenust ormeuaetcs B Kaparanae (CU > 10, HIT > 50%).

Boicokuil ypoBeHb 3arpsi3HEHHs XapaKTepeH IJsi TOpOJOoB, TakuX Kak Akray, Anmartbl, AcraHa,
Keskasran, Kocranaii, Temupray, Typkecran, [lerponaBinosck u Y crb-Kamenoropek (CH 5-10, HIT
20%-49%).

[ToBbIICHHBINM YPOBEHb 3arps3HEHUsT OTMEUYAeTCS B JAPYTHX PErHMOHAx, BKItouas Akcail, AkToOe,
banxam, Xanao3en, Kokmeray, [laBnonap, Punnep, Pyaueiii, CarnaeB, Cemeii, Tamapikopras,
Tapas, Ypanbck, lsivkent, Ly, CKOM «bopoBoe», Lllyunnck-bopoBoeckoe KypopTHas 30Ha U
nocenok Kei3puicait (CU 2-4, HIT 1%-19%).

Huzkuii ypoBeHb 3arpsi3HEHUSI OTMEYAETCS B APYTUX rOpOJax U MOCeNKax, TAKMX Kak AKcy, Abaii,
Apansik, AtGacap, ATeipay, Aye3oB, Aaros, Jxkubdactys, XXutukapos, Kaparay, Kenray, Kynbcapsl,
Ko3putopna, Jlucakosck, Capanpb, CtenHoropck, Taiarap m muorux apyrux (CHU 0-1, HIT 0%)
[Kommna H. 2021].

D¢ dexTuBHBIE MEPHI 1O CHIDKEHHIO 3arpsi3HEHHs BO3AyXa BKIIOYAIOT B cels mepexon kK Oonee
YUCTHIM UCTOYHHMKAM 3HEPTUHU, COBEPIICHCTBOBAHUE TEXHOJIOTUN U CO3HATEIbHOE OTPEOICHUE.

2. OCHOBHBIMH NpUYrMHaMH 3arps3HCHUsT BO3AyXa B Kazaxcrane sSBISIOTCS MMPOMBIIIJIICHHAA
ACATCIIbBHOCTb, KaK 1 BO MHOI'UX JPYTHUX CTpaHaXx. B PE3YIbTATC YETO OBLIO IMPUHATO PCIICHUC YTO
HCIIOJIb30BAHUC AJIbTCPHATUBHBIX BUAOB NCTOYHUKOB 3Hepl"PII>i CMOXKCT pCUINTh JAaHHYIO HpOGJ’ICMy.
Ecmu 06Hl€CTBO HC MNPCKPATUT HUCHOJb30BATH HCYHUCTBIC HUCTOYHUKW OHCPIrurv MU IMPOAOJIKUT
oJraraTbCqa Ha TOIUIMBO € BBICOKHUM COACPIKAHUCM YTJICpOJda, TAKHEC KaK YyIoJib, He(l)TB u HpHpOI[HLIﬁ
ra3, 9TO MOXET MMECTb CCPLC3HLIC MOCICACTBUA IJIA OKPY)KaIOHIefI CpC€abl, 310pOBbA YCIIOBCKA U
KJImMara.

[ToTeHunanpHble BO3JEHCTBYS BKIIOYAIOT: MI3MeHeHune kinMata: KpyrHble BHIOPOCH TapHUKOBBIX
ra3oB, Takux Kak yriaekucislid raz (CO2), B pe3yibTare CropaHusi yIrJI€BOAOPOJIOB SIBISIOTCS
OCHOBHOM NPUYMHOHN II00aNbHOrO MOTEIJICHUS] U W3MEHEHUs KJIMMaTa. DTO MOXKET MPUBECTU K
BHE3allHBIM H3MEHEHHMSIM TeMIepaTypbl, YPOBHS MOps, NPHUPOJIHBIM KaTtacTpopaMm H JIpYrHUM
ITOTOJIHBIM SIBJICHUSIM.

3arpsizHeHue Bo3ayxa: Vcmonb3oBaHue TpaJWLMOHHBIX MCTOYHUKOB 3HEPIrUU MOXKET MPHUBECTH K
BBIOPOCY 3arpsI3HAIONIMX BEHIECTB B aTMoc(hepy, UTO MOKET BbI3BaTh 3arps3HEHUE BO3/IyXa, a TAKKe
pecnupaTopHble U Jpyrue 3abojieBaHus. YXyJuIeHHe KadecTBa Bojabl: OTXO0Ibl MPOM3BOJICTBA
JHEPI'UH, TAKUE KaK COJIU U TSKEIIbIE METAJLIbI, IIONAJA0T B BOJHBIE CUCTEMBI U MOTYT IIPUBECTH K
YXYJILIEHUIO Ka4eCTBa BOJBI U YTPO3€ BOAHBIM SKOCHCTEMAM.

VYrpo3sl 6uopazHooOpaszuo: HekoHTponupyemasi 100bIYa U UCIOIb30BaHHE HEPTH U rasa, a TakxKe
paspylIeHHe 3KOCUCTEM IpH J00bIUe yIJisi MOTYT HEraTHBHO IMOBIMATH Ha OWOpazHooOpasue u
IMOCTAaBUTH IMOJ YTPO3Yy pa3INYHbIC BU/IbL paCTeHHI)’I " ) KUBOTHBIX.

DHepreTuveckas HeCTaOMIILHOCTB: Pecypchl He)TH 1 Ta3a OrpaHWYCHBI, M OITOPA UCKITFOYUTEIHHO Ha
9TH PECypChl MOXKET MPHUBECTH K YHEPreTHUECKON HECTaOWUIBLHOCTH M3-3a UCTOLICHHS PECYpCOB U
kosrebanwmit ien [HITH, 2023].

3. Rainergy KoOHCTpyKIMs, KOTOpas cJejaHa [0 HOBOMY YHHMKaJbHOMY MeTony. Pesynbrar
UCCIIeIOBaHHE MI0KA3aJl, YTO €CTh MHOKECTBO CITIOCOOOB HKOJIOTHUECKU YUCTO MOTYyYaTh SHEPTHIO O€3
Bpella OKpyXaromiel cpezae, yeM u siBisiercs Rainergy. Kunetnmdeckas sHeprusi, coznaBaemasi BO
BpeMs IPOKPYUYMBAHUSA JIONACTEN, NepenaeTcs B ABUrarenb. biarogaps qBurareinto reHepupyeTcst
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Harnpspbkenue 12 BonbT, koTopoe npeodpasyercs B 220 BoabT npu momornu uaBepropa. 220 Boabt
COOTBETCTBYET MOIIHOCTH CTAlMOHAPHOM pO3€TKU. BO BpeMs MCIOIb30BaHUIN JAHHOM YCTaHOBKH
MHUHYCOB HE HaOJI0AalloCh, MO MPHYHMHE TOTO, YTO YCTAaHOBKA JIOBOJIBHO IPOCTa B CO3JaHUH U
WCMOJb30BaHUU. EciaM NaHHYI0 YCTaHOBKY CO3[aTh B OOJBIIMX KOJIMYECTBAX, TO MOXHO OyIeT
YaCTUYHO UCKJIFOYUTh HEYHCTYIO SHEPTUIO B TOM MECTHOCTH, II€ OHA IpUMeHseTca. B nanpHeiiem
UCTOJB3Yys JTaHHYIO YCTAaHOBKY MOXHO OyJeT MPaKTUYECKU MOJHOCTHIO OTKA3aThCSl OT HEYHCTBIX
HUCTOYHUKOB HHepruil. UtoObl cucrema paboTaia Jake B OTCYTCTBUE JO0XK[A, OBLIO pPEIICHO
YCTaHOBUTB BTOPOM JIBUTaTellb, KOTOPBIM IPUBOJWII B JEMCTBUE HACOC, CO3AIOIINN UCKYCCTBEHHYIO
CTpY10, KOTOpasi OyeT BpalaTh JIONACTH HECYILIEr0 BUHTA. 3a CUET Yero OCHOBHOM HEJIOCTATOK ObLI
pelleH.

4. 3ananaeie ckiaoHbl TsHp-11lansa neficTBUTEIBHO M3BECTHBI CBOMM OOHMJIHMEM OCAJKOB, YTO JeJIacT
WX HWACATbHBIM MECTOM JUIsi YCTaHOBKM Rainergy. DTOT WHHOBAIlMOHHBIM MEXaHWU3M, KOTOPBII
W3BJICKACT SHEPTHUIO U3 JIOK]IS, MOKET ChIrPaTh BAXKHYIO POJIb B 00CCIICUYCHUH YUCTOW U IOCTYITHOM
SHEPTHEH B 3TOM PETHOHE.

YroObl 0OecrieunTh HAACKHOE KperieHne Tt 6oiee KpyImHOW Bepcun Rainergy, WHKEHEphl MOTYT
UCIOJb30BaTh YCUJIEHHbIE MaTepuaibl M 0ojiee NpOuYHble KperuieHus. Takke BaKHO YYECThb
KIIMMAaTU9YECKHUE YCIOBHUS, YTOOBI OOECTIEYUTD JOITOCPOYHYIO PA0OTY CUCTEMBI.

Juckyccust

[Tpobnema, paccmarpuBaeMasi B JaHHOM CTaThe, aKTyaJbHAs M UMEET BIIMSHUE Ha BCE CEphl HAIIETO
ob1iecTBa. 3arpsi3HeHHE BO3AyXxa- mpobiema riodaibHas U ee HEOOXOJUMO HEMEUIEHHO pellaTh.
Cy1miecTByeT MHOIO BHJIOB ajlbTEpHATUBHOM sHepruu. [loueMy HMEHHO 3Heprusi U3 JI0XK1sA?
ConHeuHas sHeprus npocras M UMeEeT JIETKYI0 KOHCTpyKuuio. K Tomy ke conHeuHas sHeprus
Ooubllie pa3BUTa YeM JOXKIEBas SHEPTHs, ObUIO OBl MPOIIE Pa3BHBATH CYIIECTBYIONINE OOBEKTHI
COJHEYHON »HepreTHkd. OIHAKO HE BO BCEX DPETMOHAX COJHEYHBIX JIHEH MHOro. Mecra, rue
JOXKIJIMBBIE JTHU JUIATCS JI0JITO, OOECTIEYUTh COJIHEYHON 3Hepruei cioxkHo. Ilo nanHoi mpuumHe
OBbUIO BBISBIEHO YTO KOHCTPYKLUA Rainergy HeoOX0AMMO B JaHHBIX PErHOHAX.

Bropoii npumep - 3Heprusi U3 BeTpa, OJHO3HAYHO HE BO BCEX PErMOHAX CTAOMIIbHBIE M CUJIbHbBIE
BeTpbl. EcTh npyras pa3Butas cdepa aqpTepHATUBHON SHEPrHM - aTOMHas 3HepreTuka. B crpanax
nepBoro mupa kak ®pannus, 'epmanust 1 Hopeerus atomHas sHepretuka o0ecreunBaeT 3Hepruen
30-40% crpansl. K cTpaHaM, He MMEIOIIMM aTOMHBIX CTAHUUN U OIPaHUYMBIIMM CTPOMUTEIBCTBO
HOBBIX, OTHOCATCA ABcTpanus, ABctpus, Jlanus, ['peuns, Utanus, Upnanaus, Hopserus u CepOus.
ITospma ocTaHOBUIIA CTPOUTENLCTBO 3aBoja. benbrus, I'epmanns, Ucnanus u HIBenus pemmnu He
CTPOUTH HOBBIE IEKTPOCTAHIIMM MUJIM HAMEPEHBI IIOCTEIIEHHO OTKAa3aTbCsd OT aTOMHOM SHEPIEeTHKH,
XOTsl MO-TIPEKXHEMY B OCHOBHOM IIOJIaral0TCs Ha SACpHYHO dHepruto. [lo 3TMM JaHHBIM MOKHO
CKa3aTb, 4TO Oyjayllee aTOMHOM 3HEPreTUKU He sicHas. B 100aBok cTpaHbl, MEPEKUBIINE TSKEIOE
MPOIIJIOE CBSI3aHHOE C aTOMHOM cmiloif, kak Kazaxcran mwnu Slnonus, mo ceil geHb 00sTCS CTPOUTH
aTOMHBIE 3JIEKTPOCTaHIMM. ATOMHAsI SHEPreTHKa - onacHas U TpeOytomiasi MOCTOSHHbBIN KOHTPOJIb
chepa amprepHaTUBHOM »HHepruu. IlosToMy HeoOXoaUMO paccMaTpuBaTh JApPYTHe€  BHJIBI
anbTepHaTUBHON 3Hepruu. Mcxons w3 »Toro, HaMu ObUIO MPHUHSTO pEelIeHHe pa3padoTaTh HOBBIM
METO/ MTOJTyYEHHsI SHEPTUU U3 J0XK]S - 0€3011acHO U JIETKO.

Tenepsr Bo3HukaeT apyroil Bompoc: ITouemy Rainergy mmeer Takyro koHcTpykiuio? Kak Oblio
CKa3aHO B BBE/ICHUHU CYLIECTBYIOIIUN METO/ MOTYYESHUS SHEPTUHU U3 JT0K]IS C TOMOUIBIO 3JIEKTPOJIOB
ABJIAETCS OMACHOM M CIOXHOHW. Takke 3TOT METOA MMEET HENOCTAaTKU KaK KOPpO3Us JIEKTPOJIOB,
3aBUCHUMOCTh OT BPEMEHU J0XKsI, KOPPO3Usl CTPYKTYphl OKcUI0B U T.A. [ToaTromy Rainergy paboraer
C MIOMOILIBIO JIoNacTel U UMeeT npoctoi MexanusM [Kpasuenko P., 2022].

3akioueHue

Rainergy — 3TO HMHHOBALIMOHHBI MEXaHWU3M, KOTOPBIA H3BJIEKAET SHEPTUI0 U3 JOXKIA. DTOT
YHUKAJIbHBIN IIOJIXO/] TO3BOJISIET UCIIOJIB30BATh N0KIEBYIO BOY KAK MCTOYHHMK YACTOW U JOCTYITHOU
sHepruu. JlaBaiite paccMOTpUM ero noapodHee.
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Kaxk sto paboraer? Rainergy cobupaer MOXACBYIO BOJY C IMOMOIIBIO CHEIHATHHOTO KOJUIEKTOPA.
3arem 3Ta BoJa HampaBIseTCs B pe3epByap, Ille OHa HakarmBaercs. Koraa 1oxap mpekpalaercs,
BOJIa HAYMHACT JIBUTAThCS C BBICOKOW CKOPOCTBIO Yepe3 reHepaTop, KOTOphI mMpeoldpasyer ee
KHHETUYECKYI0 JSHEPTHUI0 B AJIeKTpudecTBO. [lonmyueHHas sHeprus coxpassiercs B Oarapee, 4TO
MO3BOJISIET 00ECTICUYNBATh JOMTOJHUTEIBHBINH HCTOUYHHK 3JICKTPUYECTBA TSI MECTHBIX COOOIIECTB.

[TpeumymiectBa Rainergy:
[Ipocrora: B oTnuuue OoT Apyrux ajabTEPHATUBHBIX MCTOYHUKOB DHEPIHM, TAKUX KAK COJIHCUHbIC
MaHEeNN WM BeTpsHbIC TypOuHBbI, Rainergy nmeeT OTHOCUTENIFHO MPOCTOM JH3aiiH.

DddexruBHocTh: [IpoToTunsl Rainergy npoaeMoHCcTprupoBaiu BICOKYO dhhexkTuBHOCTh. OUH U3
HUX OCBEIIaeT TPU CBETOJUONHBIC JAMIIbl, a JPyrod cmocoOeH NoAepX UBaTh padory 22
CBETOJIMO/IHBIX JIaMII B TeueHue 50 CeKyH/I, UCIOJIb3YsI BCETO JIUIIb CEMb JIUTPOB JTOXKICBOI BOIBI.

DKOJIOTHYHOCTB: | eHepanusi SHEPru U3 JOXKAS MPAKTHYECKH HE BBHIOPACHIBACT YTIJIEKUCIBIA Tra3
(CO2) — Bcero 10 r/kBT4. 3TO CpaBHUMO € ANbTEPHATHBHBIMU UCTOYHUKAMHU YHEPTUH, HO TIPH 3TOM
3HAYUTEIILHO SKOJIOTHYHEE.

ITpumenenue Rainergy: 3ToT MeXaHU3M MOXKET OBbITh MCIIOJIB30BaH JJIs MUTAHUS YIUYHBIX (pOHApEH,
OCBEIICHUS 0OIIECTBEHHBIX MECT U JIAYKE MAJIBIX CUCTEM OYHCTKH BOJIbI. OCOOCHHO OH aKTyaJsieH /s
CTpaH ¢ HeJIOCTaTOYHBIM JIOCTYIIOM K 3JIEKTPO3HEPTUH, 0COOEHHO BO BpeMsl TOKACH.
Wccnenosanue, npoeeneHHoe B KaszaxcTaHe, O3BOJWIO BBISIBUTH CaMbl€ JOXKUIMBBIE MECTa JJIs
Oyaymeil ycraHoBkd Rainergy. OTo BaKHBI IIar B HANpaBJICHUM pELIEHUS HPOOIeMbl
HHEPTreTUIECKOTO AePUINTA U YIIyUIICHUs YKOJOITMYECKON CUTYallluy B CTPaHE.

CHuHCOK MCNO0/Ib30BAHHBIX HCTOYHUKOB

HYP — Lenu ycroituuBoro pazsutus (2000) Meoscoynapoonasn opeanuzayus OOH [DneKTpOHHBIM
pecypc]: https://www.un.org/sustainabledevelopment/ru/sustainable-development-goals/ (nara
obpamenusi: 09.01.2024).

Cheng K. (2020) CityU new droplet-based electricity generator: A drop of water lights up 100 small
LED bulbs. CityU, 6 February [ Qnexktponnslii pecypce]: https://www.cityu.edu.hk/media/press-
release/2020/02/06/cityu-new-droplet-based-electricity-generator-drop-water-lights-100-
small-led-bulbs (mara obpamenus: 09.01.2024).

Hemeyxuii Ilopmunvo (2020) [IpeBpaTute A0XKIEBYIO BOJY B 3JIEKTPUUYECKYIO SHEpruto, 23 mapTa
[DnexTponnbiii pecypc]: URL: https://www.renovablesverdes.com/ru/agua-de-lluvia/ (mara
obpamenusi: 09.01.2024).

Onuna A. (2023) B kakux ropogax Kaszaxctana camblil rpssHblii Bo3gyx. Nur.kz, 30 sHBaps
[OnexTtponHbiii pecypc]: URL: https://www.nur.kz/society/2007263-issledovanie-v-kakih-
gorodah-kazahstana-samyy-gryaznyy-vozduh/ (nara obpamenus: 09.01.2024).

Kpasuenko P. (2022) AtmocdepHoe 3arpssHenue Bo3ayxa. ECOportal.info, 12 mMast [DneKTpOHHBIN
pecypcl: https://ecoportal.info/atmosfernoe-zagryaznenie-zemli/  (mata  oOpareHus:
09.01.2024).

Komenko A. (2022) Pacnipenenenne armochepubix ocankoB B Kazaxcrane. I eoepagusa Kazaxcmana
[Dnextponnblii pecypc]: URL: https://moxnpn.ru/kazakhstan/54-raspredelenie-atmosfernyx-
osadkov-v-kazaxstane.html (mara oopamenus: 09.01.2024).

Kommnua H. (2021) Camble rps3Hble u uuctblie ropoga Kaszaxcrana. TravelAsk [DnexTpoHHBIN
pecypcl: URL: https://travelask.ru/articles/samye-gryaznye-i-samye-chistye-goroda-
kazahstana (nara oopamenus: 09.01.2024).

HIIN (2023) 3arpssuenue Bo3ayxa B Kazaxcrane. HayuouanvHelii npoeKmuwblli UHCHUNMYM.

DKoJoTHs Oymy1iero, 25 aBrycra [DNeKTpOHHBII pecypcl: URL:
https://npieco.kz/company/articles/ zagryaznenie-vozduha-v-kazahstane/ (mata oOpamieHus:
09.01.2024).

23


https://www.un.org/sustainabledevelopment/ru/sustainable-development-goals/
https://www.cityu.edu.hk/media/press-release/2020/02/06/cityu-new-droplet-based-electricity-generator-drop-water-lights-100-small-led-bulbs
https://www.cityu.edu.hk/media/press-release/2020/02/06/cityu-new-droplet-based-electricity-generator-drop-water-lights-100-small-led-bulbs
https://www.cityu.edu.hk/media/press-release/2020/02/06/cityu-new-droplet-based-electricity-generator-drop-water-lights-100-small-led-bulbs
https://www.renovablesverdes.com/ru/agua-de-lluvia/
https://www.nur.kz/society/2007263-issledovanie-v-kakih-gorodah-kazahstana-samyy-gryaznyy-vozduh/
https://www.nur.kz/society/2007263-issledovanie-v-kakih-gorodah-kazahstana-samyy-gryaznyy-vozduh/
https://ecoportal.info/atmosfernoe-zagryaznenie-zemli/
https://moxnpn.ru/kazakhstan/54-raspredelenie-atmosfernyx-osadkov-v-kazaxstane.html
https://moxnpn.ru/kazakhstan/54-raspredelenie-atmosfernyx-osadkov-v-kazaxstane.html
https://travelask.ru/articles/samye-gryaznye-i-samye-chistye-goroda-kazahstana
https://travelask.ru/articles/samye-gryaznye-i-samye-chistye-goroda-kazahstana
https://npieco.kz/company/articles/zagryaznenie-vozduha-v-kazahstane/

Eurasian Scientific and Methodological Journal “East-West” (2025) Ne 2(6) June

References
CUR - Celi ustojchivogo razvitiya (2000) Mezhdunarodnaya organizaciya OON [Elektronnyj resurs]:
https://www.un.org/sustainabledevelopment/ru/sustainable-development-goals/ (data

obrashcheniya: 09.01.2024).

Cheng K. (2020) CityU new droplet-based electricity generator: A drop of water lights up 100 small
LED bulbs. CityU, 6 February [Elektronnyj resurs]: https://www.cityu.edu.hk/media/press-
release/2020/02/06/cityu-new-droplet-based-electricity-generator-drop-water-lights-100-
small-led-bulbs (data obrashcheniya: 09.01.2024).

Nemeckij Portil'o (2020) Prevratite dozhdevuyu vodu v elektricheskuyu energiyu, 23 marta
[Elektronnyj resurs]: URL: https://www.renovablesverdes.com/ru/agua-de-lluvia/ (data
obrashcheniya: 09.01.2024).

Yudina A. (2023) V kakih gorodah Kazahstana samyj gryaznyj vozduh. Nur.kz, 30 yanvarya
[Elektronnyj resurs]: URL:  https://www.nur.kz/society/2007263-issledovanie-v-kakih-
gorodah-kazahstana-samyy-gryaznyy-vozduh/ (data obrashcheniya: 09.01.2024).

Kravchenko R. (2022) Atmosfernoe zagryaznenie vozduha. ECOportal.info, 12 maya [Elektronny;j
resurs]:  https://ecoportal.info/atmosfernoe-zagryaznenie-zemli/  (data  obrashcheniya:
09.01.2024).

Koshchenko A. (2022) Raspredelenie atmosfernyh osadkov v Kazahstane. Geografiya Kazahstana
[Elektronnyj resurs]: URL: https://moxnpn.ru/kazakhstan/54-raspredelenie-atmosfernyx-
osadkov-v-kazaxstane.html (data obrashcheniya: 09.01.2024).

Koshina N. (2021) Samye gryaznye i chistye goroda Kazahstana. TravelAsk [Elektronnyj resurs]:
URL: https://travelask.ru/articles/samye-gryaznye-i-samye-chistye-goroda-kazahstana (data
obrashcheniya: 09.01.2024).

NPI (2023) Zagryaznenie vozduha v Kazahstane. Nacional'nyj proektnyj institut. Ekologiya
budushchego, 25 avgusta [Elektronnyj resurs]: URL: https://npieco.kz/company/articles/
zagryaznenie-vozduha-v-kazahstane/ (data obrashcheniya: 09.01.2024).

Kazakcranaarbl ayaHbIH JaCTAHYbI K9HE KAHOBIPAAH 3JHEPIrUs ATYIbIH KaHA dici

"A.I" Anvorcanosa, ' A.Anmabexosa
" Xumus-6uonoeusn 6azuimeindazul Hazapbaes Susmiepnix Mexme6i (Aamamor, Kazaxcman)

Anoamna

Makanana Ka3akcTaHHBIH 3KOJIOTHUSUIBIK MOcesIeliepi XoHe KaHOBIPIaH YHEPTHUs ally apKbLIbl TPoOIeMaap bl
HICMIyIiH JKeKe Tociul KapacTeippuiFaH. Kasipri yakbitta Ka3akCcTaHHBIH SKOJOTHSUIBIK JKaFIaibl aybIp
XKaraaiaa. DKOJIOTHSUIBIK pobieMaapAbIH Herisri ce0ebi - Taza eMec SHEeprusiHbl TYThIHY. KyH 3Heprusicsl,
JKeJl SHEPTHACHI, TUIPOIHEPTeTHKA, ATOM DHEPTHSICH oHE T.0. CHAKTHI KONTEreH Oaiama SHeprusi Kesaepi
O0ap. Ocbl MakcaTTa >XaHOBIpJIaH DHEPrusi ajly OMICIH CHUIIATTANTBIH MKYMBIC jkKacaiabl. Makajaga OChI
KYMBICTBIH MaKcaTTapbl, d/icTeMelepi, HOTIKeJIepli MEeH KOPBITHIHIBUIAPHl cuUmaTTairaH. KazakCTaHHBIH
SKOJIOTHSUIBIK ~ [TpoOJeManapbl Typaibl, aranm aWTKaHla ayaHblH JlacTaHyblHA OalIaHBICTBI aKmapar
ycbiabUTa B Ochl MakcaTTa KazakcTaH SKOJOTHSICH TYpabl aKkapaTThiH dPTYPIIi Ke3Jlepi 3epTTenii, COHal-
aK Makana jkacay YIIIH >XOOalbIK >KyMbIC 93ipienai. XKoOasblK >KyMbIC-OyJ1 >KaHOBIp TaMIUbLIapbIHAH
SHEPIUsHBl TYPJICHAIPY YLIIH KYMBIC icTeWTiH MakeT. OpHamacy MeXaHMKAJbIK JKYWEIEeH KyaT ajaThiH
aifHaIMaJIbl IBIIIAKTAP MEH KO3FAIITKBIIITEIH KOMETIMEH KYMBIC icTelii. bonamakTa ockbl MAKEeTTIH ayKbIMJIbI
HYCKaJlapbl )KYMBIC iCTEMTiH OpbIHIApAB! aHBIKTAy YIIiH KasakcTaHHBIH €H >KaHOBIPIIBI KepJiepi 3epTTel .
Hotmxecinze sxanObIpad sHEprust eHAipeTiH «Rainergy» Mexann3Mi xacanasl. MexaHnu3M KOJI KETIMI1 )KoHe
Ta3a SHEPrHsIHbI KaMTaMachl3 eTe/li. bagaManbl sHepreTrKa d1ici )Kacabl.

Tyuin co30ep: SKONOTHSUIBIK MACENeNep, ayaHbIH JIACTaHybl, OajlaMa SHeprus, XaHObIpAaH aJIbIHATHIH
9HEPTHs, MEXaHU3M.

Air pollution in Kazakhstan and an individual method of obtaining energy from rain
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Abstract

The article discusses the environmental problems of Kazakhstan and an individual way to solve problems by
obtaining energy from rain. At the moment, the ecological situation of Kazakhstan is in critical condition. The
main cause of environmental problems is the consumption of non-clean energy. There are many sources of
alternative energy, such as solar energy, wind energy, hydropower, nuclear energy, etc. The solution to
environmental problems is the development and dissemination of alternative energy sources. For this purpose,
awork has been created that describes a method for obtaining energy from rain. The article describes the goals,
methodologies, results and conclusions of this work. Information is provided on Kazakhstan's environmental
problems, in particular those related to air pollution. For these purposes, various sources of information about
the ecology of Kazakhstan were investigated, and a project work was also developed to create the article. The
design work is a working mock-up for converting energy from falling raindrops. The layout works with rotating
blades and a motor that receives energy from a mechanical system. The rainiest places in Kazakhstan have
been studied to determine the places where large-scale versions of this layout will work in the future. As a
result, a mechanism has been developed - “Rainergy”, which produces energy from rain. The mechanism
provides affordable and clean energy. An alternative energy method has been developed.

Keywords: environmental problems, air pollution, alternative energy, energy from rain, mechanism.
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SCRATCH BAFTAPJIAMACBIHJIA BACTAYBIII CBIHBIIITAPFA
OUBbIH ’KACAY/bI YUPETY

* 4. K. KEH)KEFEKOBA®, 'M.0.CAH®YPOBA
'9.Mapeynan amvinoazer llasnodap nedazozuxansix ynusepcumemi
(Ilasnooap, Kazaxcman)

*akenzhebekoval 6(@gmail.com, saifurova_indira@teachers.ppu.edu.kz

Anoamna

byn wmakamaga OacTayblll CHIHBIN OKyIIbUIapblHA Scratch OarjapiaamachlHAa OWBIH JKacaynsl YHpeTy
aifiteianel. Scratch-Oyn Gananap MeH >kaHagaH OacTaylubulapra apHalIFaH Oariapiiamalnay Tili, opTa )oHe
BeO-Oarmapiama. ['padukansik nHTEpdElic eH OJOKTHI caHATTAay apKbUIbI O MaiIaaaHyIIbUIapra )K00aHb!
KYpy VIIiH KaKETTi JIOTUKAa MEH OMJIayJbl JaMbITyFa Kemekreceni. Scratch OarmapiamachlH He ceOenTeH
0acTaybllll CHIHBINTAH OKBITBUTY KepekTiri aWTeuraH. Ochkl OarmapiaMaza OWBIH Jkacay OapbICHIHIIBI
OKYIIBIHBIH ~KaHJal aJroOpuTMICpIi KOJNJaHy KEPeKTiri KepceTinreH. barmapiaMaHblH KeMeEriMeH
OKyIlIblJIapra OepeTiH narapuiap xaspliraH. [lprrapmainbuiblk KaOiieTTepin nambiTy. JKorapbl aeHremmi
oiiiay mpouectepine bIKnan ery. OKylibulapra TYNHYCKAHBIH allyaH TYPJIUIriT MEH >KaHaIIbUIIBIFBIHIA
epekule oinay KabineriH Oepy. by jkaHa eHepTaOBICTapAbIH alIbUTYbIHA JKOHE KYpBUIybIHA HEMece KaHa
HICSUIapIbIH KalbIITacyblHa oKeJl. Scratch-Te GacTayblil ChIHBIN OWBIHIAPBIH KYPYIbl YHpPeHY-OyI1 scratch
BU3yalipl OaFjapiamaiay OpTachblH KOJaHa OTBHIPHIN, OananmapAbl Oardapiiamaliay oJeMiHE EHTi3yre
OarbITTa]IFaH KBI3BIKTHl JKOHE TaHBIMABIK opekeT. Makana ascblHOa Oajanap ©3A€piHiH ONBIHIAPBIH,
aHMMAaIVsUIAPBIH  JKOHE  HMHTEPaKTUBTI  KOOajdapbhlH Jkacay apKbUIbl — OarjapiaManayjiblH — Herisri
TYXKbIpbIMJIaMaNIapblH  yiipeHei. OKBITY ojicTeMeci OWBIH TociliHe, MaTepHaijbl OIipTiHIEN eHri3yre,
BU3yalbl OaFjapiamaliayFa >koHe »koOamay omicteMeciHe HerizgenreH. OKpITy OanamapablH —JKac
EpeKLIETIKTepiH ecKepe OTBIPBIN, ONapIblH LIBIFAPMAIIbUIBIK ~ OWJIAybIH, JIOTHKAJBbIK OHJIAYbIH,
BIHTBIMAKTACTBIFBI MEH TOYEJICI3/IITiH BIHTAJIAH/BIPA OTHIPHII Kypriziieni. Kypc coHbIMEH KaTap MaTepHalibl
THIMAI Urepyre ’koHe Oananapia OarnapiaManay AarIblIapblH JaMbBITyFa BIKIAJ €TEeTiH OipiecKeH OKBITY
xoHe (popMaTHBTI Oaranay 3JIeMEHTTEepiH KaMTHbL. Scratch-Te OMbIH KYpy/bl YHPEHY CTYyIeHTTEpAl Ooamak
Oarapiamanibuiap peTiHe JaMbIThINT KaHa KOHMalbl, COHBIMEH KaTap OJap/IblH TEXHOJIOTHS MEH KPEaTHBTI
oiylay narmpUTaphIiH OalbITambl, olapAbl HMUQPPIBIK Moyipre malbiHmainbl. barmapimamadbeiH OiutiM Oepy
MakcaTTapblHa CcoHKec Kenedi. bByn 3epTTey MIbIFapMallbUIBIKKa OKeNeTiH scratch KoMmmbroTepiik
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