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B®U Ba OKOJIOI' A

MABOJIXOU KOH®EPEHCHUSN YYMXYPUABUU UIMM-AMAJIUU “UCTUDPOJIABAPUA
OKWJIOHAM 3AXUPAXOU OB: MABPU®ATHU DKOJIOT'A BA TABMUHU CUPATH OB”

MATEPHAJIBI PECIIYBJIMKAHCKOM HAYYHO-IIPAKTUYECKON KOH®EPEHIIUH
«PAIIUOHAJIBHOI'O UCIIOJIB30OBAHUA BOJAHBIX PECYPCOB: OKOJIOI'MYECKOE
OBPA30BAHHME U OBECIIEYEHUE KAYECTBA BO/IbD»

MATERIALS OF THE REPUBLIC SCIENTIFIC-PRACTICAL CONFERENCE "WISE USE OF
WATER RESOURCES, ENVIRONMENTAL EDUCATION AND WATER QUALITY"

XAJA®XOHU PYHIIU YCTYBOP JJAP COXAU OB BA DHEPTETHUKA

BO/JIHBIE PECYPCbI TAIVKUKUCTAHA U DO@®EKTUBHOCTb UX UCITOJIb3OBAHUE
Mxadapos I'.H
(I'OY «XT'Y umenu axaoemuxa b.I'apyposay, e. Xyoacano, Tadcuxucman)

Annomayusn: 6 cmamve paccmampugeaemcs — QOpMuposaHue  800OHbLIX  Pecypco8
Taooicuxucmana u nopaodox ee ucnonvzosanue. OmmeueHo, Ymo 3HayeHue 800bl KaK 1eMeHm PbIHKA
NOOMBEPIUCOCHO GKIIOUeHUEeM e€ 8 B00Hble 2ocyoapcmeeHHble (GoHobl. Pazeumue mexuuueckoeo
npozpecca 6 3motl cghepe NPosBIAemcs 8 8U0e HOBbLX MEXHON02Ul, 00ecCneyu8aruux nPoOsUdICeHUe
HA PLIHOK 00CMUIICEHULL HAYYHO-MEXHUYECKO20 Npozpeccd.

Kntouesvle cnosa: 6o0Hvlie npobOiemvl, 3KoN02UYECKAsT OE30NACHOCMb, COOPYIHCEHUS
800060008, 3acoeHUe U 3a001aUUBAHUEe 3eMelb, YCIMOUUUBOE B0OONOIb30BAHUE.

B Pecnybnuke TamkukucTaH B pamMKax OCYIIECTBICHUS MEXTyHApPOIHOTO JE€CATUIICTUS
nevictBuit «Boaa s sxxuzau» 2005-2015 rr., 00bsBneHHbIX ['enepanbHoi Accambmneit Opranuzanuu
O6benunennbix Hanumii mo nnunumatuBe Jlunepa Hamum, [pesunenra PecnyOnuku Tamgxukuctan
OMomann Paxmona um mopnpep:kanHod 141 rocymapctBamMm Mupa, 3a NpPOLIEIIIME IECATH JIET
peann30BaHbl MHOXECTBO  NIPOTPaMM M MEpONPHUATHH, MOCBSIIEHHBIX BOJIHBIM IpoOiieMam
Pecniyonuku Tamkukucran [1,2]. Tlpu 9TOM 1ieeHaIpaBIeHHO YASIASTCS NPUOPUTETHOS BHUMAHHE
KOMIUIEKCHOMY PEIICHUIO BOAHBIX MPO0JieM, HEOThEMJIEMON YacThbIO KOTOPBIX SIBISIOTCS pa3BUTHE
UppUTalyu, THIPOIHEPTreTUKH, TUTHEBOE BOJIOCHAOKEHHE, CAHUTApUs, IKOJIOTHYecKasi 0e30MacHOCTb
Y CHIDKEHHME PUCKA CTUXUHHBIX O€ICTBUM, CBS3aHHBIX C BOJOW. B MupoBOoM Macmitabe, rae OypHO
UJET Mpoliecc I100anu3aluy Ha OCHOBE MPHUHIIMIIOB MHTErpanuy, 0€30MacHOCTh BOAHBIX PECYpPCOB
03HAy4aeT MUp, MPOrpecc U cTabMIbHOCTh B cTpaHax. HecMoTps Ha peann3zoBaHHbIE MEPHI M O0JIBIIOE
KOJIMYECTBO CTPATETHUECKUX JIOKYMEHTOB, MIPUHATBHIX MEXKIYHAPOIHBIM COOOIIECTBOM I10 BOIPOCY
IIPECHOM BOJBI 3@ IOCIEIHUE IECATHIECTUS, CETOJHSAIIHSSA CUTyallus C HCIOJb30BAaHUEM BOJHBIX
PECYPCOB MPOJOJIKAET BBI3BIBATH CEPHE3HYIO TPEBOTY Ha BCEX YPOBHSX: MECTHOM, HALIMOHAJIBHOM,
pPETMOHAIBHOM M TJI00ANbHOM. 3a TMoOcJeIHee JEeCATUIETHE B MHpE IMOBBICWIOCH BHMMaHHE K
palMOHAIBHOMY HCIIOJB30BAHMI0 M OXpaHE BOJHBIX peCypcoB. B COBMECTHOM 3asiBIEHMH,
noanucaHHoM ['maBamu rocymapctB llentpanbHoit Asum (Anmatel, 2009) 006  ynydiieHUM
HKOJIOTMUYECKOHN U COLUaNbHO-IKOHOMUYECKOW 00CTaHOBKE B OacceliHe ApajabCKOTO MOPS, pa3BUTHS
nesitenbHOCTH MexayHapoaaoro @onma Cracenuss Apana u paspabotku IIporpammer bBacceiina
Apanbckoro Mops Ha 2011-2015 roasl, mepBOCTENEHHOE 3HAYEHHE MPUOOPETAET palMOHAIbHOE
WCIOJIb30BAHUE BOJHBIX PECYPCOB U BHEJAPEHHUE B NMPAKTHKY MPOTPECCUBHBIX BOJ COEpErarommx
TEXHOJIOTHI OpOIIEHUS U CUCTEM 3EMJIEAEINUS B LIETIOM.
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3HayeHHe BOABI KaK DJJIEMEHT pbIHKA [OATBEPKAAETCS BKIIOYEHHEM €€ BBOJHBIC
rocynapcTBeHHble (oHbI. Pa3BUTHE TEXHMYECKOTO Mporpecca B 3ToW cdepe MposBIsSeTCS B BHIC
HOBBIX TEXHOJIOTHH, 00€CIIEUNBAIOIINX POJIBMKEHNE HA PHIHOK JOCTI)KEHUH HAyYHO-TEXHUYECKOTO
nporpecca B popme:

- CO3J1aHus BOJI03a00PHBIX COOPYKEHUH, UTO 00ECTICUNBACT PAIIMOHAIBHBIN MPOMYCK (CITYCK)
BOJIBI;

- COOpY’KEHMsI BOJOBO/IOB, O0CITY>)KHBAIOLINX KaK *WJIble, TAK U IPOU3BOACTBEHHbIE PAOHBI,
CIOCOOCTBYSl UX Pa3BUTHIO, BKIIIOYAs BO3MOXKHOCTb BbIXOJla Ha JIEHCTBYIOIIME PHIHKH TOBAapoOB U
CBIPbS;

- FICTIOJIb30BaHMs HOBBIX TEXHUYECKUX YCTPOMCTB, 3()(h)eKTUBHO MPOIBUTAIOLINXCS HA PHIHOK
BOJIHBIX PECYPCOB C IIENbI0 CHIIKCHHS HM3AEPIKEK Ha JOCTaBKY BOJBI M3 €CTECTBEHHBIX BOJHBIX
MCTOYHHKOB, MIPEXK/IC BCETO B T€ PAOHBI, TJe € UCTIONb30BaHUe JaET OONBIIYIO TPUOBLIb, M TAKHIM
oOpa3om, moBsImaeT 3QHEKTUBHOCTH MPOU3BOJICTBA.

OnHUM M3 3JEMEHTOB YNPABJICHUS B CHCTEMaX BOJONOJIb30BAaHUS SBISETCS 3KOHOMUKO-
IIPaBOBOE YIIpaBJIEHUE BOAHBIMH PECYpCaMHU, BKIIIOYAs:

- FE0IKOHOMMUECKYIO 00CTaHOBKY BOJIOIOJIb30BaHMS;

- METO0JIOTHIO NTEPeXo/ia K yCTOMUMBOMY BOZOIOJIb30BaHHUIO;

- OCHOBHBIC MPHUHIUIBI U MEXaHU3MBl peau3allii T'OCYAapCTBEHHOW MOJUTHKH B cdepe
pacrpeieneHusi, UCIOIb30BaHUS, BOCCTAHOBJICHUS H OXPaHbI BOJHBIX 00BHEKTOB.

OOmast ~ KOHUENIMS  pemeHHs  SKOHOMHKO-IKOJIOTMYeCKHX  npobiem B chepe
BOJIOTIOJIB30BAHUS BKJIFOUAET Psiji OJIOKOB, BaKHEHIIINE M3 KOTOPBIX:

- oOmas KOHUENUMs peleHus MpodJieM IO UCIOJb30BaHUIO BOJHBIX PECYpPCOB,
peanu3yronas IPUHIUI BOJHBIX 0OBEKTOB HaCEICHMUS,

- KOHIIETILIUS PelIeHus Mpo0IeM CTUXUMHBIX (BOAHBIX) OeACTBUI;

- BOCCTAHOBJICHHE U OXpaHa MaJIbIX PeK, KaHAJIOB M BOJOXPaHUJIMILL;

- 3aI1Ta BOJHBIX OOBEKTOB OT 3arps3HEHUH;

- (dopMupoBaHHME CHCTEMbl TOCYAApCTBEHHOTO MOHMTOpHUHIra (BOJHBIM  KajaacTp)
BOJIOTIOJIH30BAHUS,

- obecrieueHre 0€30MaCHOCTU THAPOTEXHUYECKUX COOPYKEHUI;

- TOCYHAapCTBEHHasl TOJIMTHKA B cQepe BOJONOIB30BAHUS M OXpPaHbl TPAHCTPAHHUYHBIX
BOJIHBIX OOBEKTOB;

- OpraHu3alus CUCTEMBbI BOJIOXO035IICTBEHHOMN cepTH(UKALINN.

Jns Toro, 4roObl BOAAa B YCIOBUSX pBIHKA CIYXXKHMJIa KaK OCHOBHOW (DakTop >KHU3HHU
JeSITeIbHOCTH YeJIOBEeKa, HE0OX0AMMO 3aHUMAThCs BBIPAOOTKOW OOIIel CTpaTeruu AJisi perroHa Io
3alIiTe BOJHBIX PECYpPCOB OT HCTOIICHWS W 3arps3HeHHs, e€ 3(pQeKTuBHOMY pacrpeneseHHuo |
UCIIOJIb30BaHUI0, TpeOyromue Oe3oTnaraterabHoro perreHus [2]. Tlpu 3ToM B KauecTBe OCHOBHBIX
HampaBJieHu padboT 1o >(PPEeKTUBHOMY pacupeeseHUI0, HWCIONIb30BAaHUIO M OXPaHE BOJIHBIX
PECYpPCOB CIeIyeT UCIIOIb30BaTh:

- BHEJIpEHHE HOBBIX TEXHOJOTHUECKUX MPOIIECCOB MPOU3BO/ICTBA;

- IEPEeX0J] Ha CUCTEMBbI 3aMKHYTOT'O BOJIOCHA0KEHUS;

- MOBBILICHUE YPPEKTUBHOCTH OUYUCTKHU MPOU3BOACTBEHHBIX CTOYHBIX BOJ, BBIIENSS U3 HUX
BpEJIHbIE IPUMECH;

- IEPEXO0J] CUCTEM BOASHOTO OXJIAXKICHUS K BO3AYIIHOMY;

- BHEZIpeHHEe MEMOPAaHHBIX METO/I0B /ISl OYUCTKU CTOUHBIX BOJ U IpoUee.
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Hayunsie pa3paboTku U1 METOAMYECKHUE MHCTPYKIIMH, IO YKOHOMHUYECKOM OIIEHKE, KaTerOpuid
BOJ HE COTJIAaCyIOTCS C MPaKTHKOW IIeHOOOpa3oBaHHMs B BOAHOM XO3siicTBe. TpaaunmoHHoe
HCYMCIIEHUE CTaBOK ILIAThl 3@ BOJY M KaTeropuu BOJA Ha 0a3e CTaBOK 3a BOJY IOBEPXHOCTHYIO
NPEMATCTBYET PAa3BUTHUIO HOBBIX IIOJXOJOB K OIICHKE CTOMMOCTH JpPYrMX KaTeropuii Box. B
pe3yabTare He MPOMCXOAUT AudQepeHIranuy BOAHOTO HAJIOTa M CKOOPIAWHUPOBAHHOMN MOTUTHKH
[IEHOOOpa30BaHUsI [0 KATErOPUsAM BOJI, KOTOpast A0JKHA MPOU3BOIUTHCSA 110 Oacceiinam pek [3,4].

Peanuzanus yka3aHHOro KOMIUIEKCa MeEpONpUATUN OyneT crnocoOCTBOBATh YIIYYILIECHHUIO
SKOHOMMYECKON M (PUHAHCOBOM OOCTaHOBKM B c(epe BOJONONB30BAaHUS Ui HAac U OyAyHIHX
nokosienuit. B Tamkukucrane BBUIY HEPABHOMEPHOCTH pacCIpe/ieiieHHs [0 TEPPUTOPUH, a TaKKe
HEJIOCTAaTOYHOM 3aperyJupoBaHHON cToka pek u3 750 Thic. ra opomaeMbix 3emenb 20% u3 HUX
UCTBITHIBAIOT A€()UIUT BOJBI, MOKPBITUE KOTOPOTO BO3MOXKHO TOJIBKO 3a CUET BHYTPEHHUX
nctoyHUKoB. Okono 300 Thic. ra 3eMellb OpPOLIAIOTCS MPU MOMOIIM HACOCHBIX CTAHLMNA. AHaIU3
nmokaszai, 4ro 92% BOJHBIX PECYPCOB HCIIONB3YIOTCA B OpollaeMoM 3emieaenuu u gaiotT 90%
MPOJYKIIMK PAacTeHUEBOACTBAa. B HacTosiiee Bpemsi IJs pelieHHus MpoOsieM MpOJAO0BOJIbCTBEHHOM
0€30MacCHOCTH CTpaHbl, YIYYIIeHUs OJarocOCTOSHUS HapoJa HapsAdy ¢ MHTEHCHU(UKaIUEH 3eMelb
CYUIECTBYIOIIETO OPOIICHHs] HapsAdy C HMHTEHCHU(UKAIMENH OpoIIaeMoro 3emielenus HeoOXOoauM
9KCTEHCUBHAS MYTh, T.€. HEOOXOIUMO BBOJUTH B CEIIbCKOXO3SHUCTBEHHBIH 000POT HOBBIE OpPOIIAEMbIe
3eMJIH.

Exerogno B HapomHoM xo3siictBe Tamkukucrana ucnonb3yrores 11,5-12,8 km3, kortopoe
cocraBisier 18-20,0% BOIHBIX pecypcoB, (GOpMHUpYIOIIMXCA Ha TeppuUTOpUM TaJKUKHUCTaHa,
OCTaJIbHAsi 4YacTh CTOKAa NPOTEKaeT B COCEOHHE rocymapcTBa Y30ekucraH, Kazaxcran w
Typkmenuctan. B HacTosimiee BpeMs H3-3a OTCYTCTBUSL HPOTUBO(DMIBTPAIIMOHHBIX OJICXKI Ha
NPOBOJAIIEH M paclpelleUTeNIbHOM CEeTH, MPUMEHEHUS MPUMUTHUBHOIO OOpO3/I0BOrO IMOJUBA U
0ecx03s1CTBEHHOCTH BOJIOIOJIb30BATENEH B CPEHEM 10 peciyOnrke K03 GUIUEHT HCI0Ib30BaHUS
Bozbl cocTaBisieT 0,42 wnm 58 % 3abupaeMoil U3 MCTOYHMKA OPOLICHUs TEpSETCs B KaHalax U Ha
MOJIMBHBIX ydyacTKaX. V3-3a 3TOro MpoMCXOAUT MpocafodHas jaeopmainus Mojel, 3acojeHue u
3a0o0JlauMBaHNe HUKEPACIIOJIOKEHHBIX 3eMelb, U Jpyrue HexenatenbHbie sBieHus [4,105]. Kpome
TOTO, Ha CTapOOPOIIAeMBIX CEpO3eMHBIX 3emiisix SBana-OOu-Kuenckoii, 'arapuHckoil gonvHax,
wioThHbl benrasu, lapante u np., HaOmromaeTcs oOpa3oBaHWE «IUIYXHOH mozomBe. OHa
pacnosnoxeHa Ha riyoune nmaxotHoro cinos 0,3 — 0,4 M. OOpa3oBaHue IUTY)KHOW TOJOLIBBI PE3KO
BIMSET HAa pa3BUTHE KOPHEBON CHCTEMBI CEJIbCKOXO3SHCTBEHHBIX KYJIbTYp, UTO YXY/IIAIOTCS
BOJIHbIE, BO3/YIIHbIE U MUTATEIbHbIE PEXHUMBI, CHWXKAeTcs _ypoxaiHocth Ha 1,5 — 2 paza. Ilo
pe3yabTaTaM OLEHKH M aHaJIM3a MaTepuajioB MOHUTOPHHIA HAMH YCTaHOBIJICHO:

* HCIIOJIb30BaHKE OONBIINX 00BEMOB BOJIBI HA OPOIIEHHUE, KaK 3a BECh MEPHOJ] BEreTalluu, TaK
Y TIO OTAEIHHBIM IT0JINBAM;

* NIOJIUBHBIE HOPMBI 10 XO35HUCTBAM BapbUPYIOT 10 2,5 ThIC. M3/Ta;

* OTMEYCHa OOJIbIIast HEPABHOMEPHOCTH MCITOJIb30BAHHS OPOCUTEIIBHOW BOJIBI,

* OCHOBHBIMH 3aTpaTaMy OPOCUTEILHON BOJIBI SIBJSIFOTCS TTOTEPH Ha

unpunbTpanuio 10 30% u copoc ¢ opomaemoro mosst 10 35% OT BOAO-Moa4u OPYTTO MOJIS;

* 3G (eKTUBHOCTh HCIIONB30BAaHUS OPOCHUTENIBHOW BOJABI B XO3sMCTBaX OuY€Hb HHU3Kas U
coctaBiseT ot 0,4 o 0,6.

CrenoBarenbHO, OCHOBHBIMH 3a/1a4aMH BOJI COEPEXKEHUS SABISIOTCS:

* SKOHOMHSI OPOCUTENILHOI BOJIBI;

* OBbIIIEHUE YPPEKTUBHOCTH UCIIOJIB30BAHUS OPOCUTENLHOM BOIBI;

® YIYUYHICHUC HUCII0Jb30BaHWs BOABI U 3EMJIN.
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Mertoap! Bosi cOepeKeHHUST MOYKHO Pa3feiuTh Ha: THAPOTEXHUYECKUE (B0 YUET, BOAOOOOPOT,
PSKUM  OpOILEHHS, TEXHHKA IIOJIMBA, MPOMBIBHBIE M BJIAro3apsAKOBbIC MOJHUBBI, ITOBTOPHOE
WCIIOJBb30BaHNUE COPOCHBIX BOJI, PEryJlMpOBaHHE CTOKAa M T.1.); Ha arpoTeXHUYECKHe (CTPYKTypa
OopolIaeMbIX TIUIOmaned, o00paboTka TMOYBBI, TOBBIIICHHE IUIOJOPOJIUE TIOYBHI, Oopnba ¢
HEMPOU3BOIUTEIBHBIMI TOTEPSIMU BOBI, JIECOHACAKICHUE W T. [I.); OpraHU3alMOHHBIC (TUIATHOE
BOJIOTTOJIb30BAHKE, OPraHU3aIKs U TUCIUILIHHA BOJOIOIb30BaHMs, TPSHUHT | T. 1.) [5].

[IpennoxxeHHple y4EHBIMH U MPAKTUKOM BOJ cOeperaroiue npuéMbl, TEXHUYECKUE CPEICTBA
U TEXHOJIOTUU TOJIMBA CENIbCKOXO3SMCTBEHHBIX KYJIBTYP B 3aBUCMMOCTU OT KalMTaJIOEMKOCTH MBI
paszfesnseM Ha 2 TpYIIbL:

1-s1 - Bog cOeperaromye TeXHOJIOTHH, TPEOYIONTNE MaJTbIX 3aTPar:

* COONMOJICHNE PEKOMEHIYEMBIX ONTUMAIBHBIX PEKUMOB OPOMICHUS M ONTHMAJIbHBIX
AJIEMEHTOB TEXHUKHU OOPO3/I0BOTO TOJIHBA;

* MTOJIUBBI IO CTYNEHYATO-TIOBBIIIAEMOMY KO PHUIUEHTY (HIbTPALINY;

* MIOJIUBBI IO KOPOTKUM OOpO3aaM;

* [IOJIUBBI C IEPEMEHHBIMU CTPYSIMU;

* IpUMEHEHHE cyOporaiuy,

* 3Ur3aroo0pasHbie MUKPOOOPO3/IbI;

* UCTIOJIH30BAHNE MUKPOOOPO3/1bI, 3aCyXO0YCTOHYMBEIX COPTOB C/X KYIBTYD;

* rIy0OOKOE PhIXJIEHHE C 000POTOM IIJIacTa, a Ha 3aCOJICHHBIX 3eMJIsIX 0e3 000poTa I1acTa;

* IPUMEHEHHE JIFOIIEPHOBBIX CEBOOOOPOTOB;

* CO3/I1aHUE UCKYCCTBEHHBIX SKPAHOB;

* IPUMEHEHHE TUAPOTENeH U TOTUMEPOB;

2-51 Tpynna - BoJ| cOeperarooue TeXHOIOTuH, TpeOyrolie 00IbIINX 3aTpar:

* KareiabHOE OPOILEHUE;

* JO’/I€BaHUE, CHHXPOHHO-UMITYJILCHOE J10°K/ICBaHHE;

* [IOJIMOYBEHHOE Y BHYTPUIIOUBEHHOE KaIleJIbHOE OPOLICHUE;

* Pa3JIMYHBIE BUBI MUKPO-OPOIICHHUS.

MupoOBOH OMBIT TOKAa3bIBAECT, YTO MPOAYKTUBHOCTH HWCIIOJIB30BAaHHUS BOJBI 3aBHCUT OT
MPUMEHSIEMON TEXHOJIOTHH OPOIIEHHS CEIbCKOXO3SMCTBEHHBIX KYIbTYp. TE€XHOJOTHS OpOIICHHUS
CEeITbCKOXO3SMICTBEHHBIX KYJIBTYP B CBOIO OY€pe/lb CBSA3aHA C IMOYBEHHO-PEIbE(PHBIMH YCIOBHSIMH
TEPPUTOPUHU, C MPUHATHIM CIIOCOOOM OpPOUICHHUS, C BHUJOM CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp H
apyrumu  ¢akropamu. IlpakTuka M HaydHble HCCIEIOBaHMS B MHpE IOKa3blBalOT, YTO Ha
TPAHCTPAHUYHBIX PEKax KaXJ0e TOCYJapCTBO Ha CBOEH TEPPUTOPUM HE MOXKET YIYUIIUTh
HKOJIOTHYECKOE cocTosHue OacceiiHa peku. I[losToMy BO BceM Mupe, B KaXIOM pETHOHE H
KOHTHHEHTaxX Bce 0acceiHbl, PaclooKEeHHbBIC HAa TPAHCTPAHUYHBIX peKax, 00beanHs0TCS [6].

CoBpeMeHHasT ~ MHCTUTYIHMOHAJIBHAS  CTPYKTYpa  BOJOXO3SIMICTBEHHOTO  KOMIUIEKCA
TamxuknucTaHa M BO3MOXKHOCTH pedopM BKIIOUAET psAJl acleKTOB. Bech BOM0OX03A1WCTBEHHBIN
KOMIUIEKC B 3HAYUTEIBHOW CTETICHW 3aBUCUT OT WHCTHTYTOB, BIUSIONIMX HA YIPABICHUE BOIHBIMH
pecypcami, a TaKKe UCTIOJIHEHHS STUMH HHCTUTYTAaMH CYILECTBYIOLINX 3aKOHOAATEIbHBIX aKTOB.

['maBHBIN CTUMYJ BOAOINOIB30BATENsS — MOIYYEHHE MAaKCUMAIIBHOTO yposkas (MpHOBLIN) pU
HAaUMEHBIIMX 3aTpaTax pecypcoB (B TOM YHWCIE BOABI) MOJHOCTBIO 3apaboTaer, Korjga Oyzaer
JOCTUTHYTA peajibHasi CTOMMOCTh BOJIOOT/Aa4e, XOTs Obl Ha ypoBHE cebecToumocTd. OXHUIaTh TOTO,
yTOo (pepMmepbl, Apyrue CeIbCKOXO3SMCTBEHHbIE BOJONOIB30BATEIM TMOJHOCTHIO  TOKPOIOT
HOPMATHUBHBIE 3aTPAThI IO BOAOOTAAYE B 0003PHMOii epcrekTuBe Obu10 061 HeBepHBIM [7]. [ToaTomy

HEOOX0aMMO pa3paboTKa CHCTEMBbI, SKOHOMUYECKH OOOCHOBAaHHOW W CTUMYyNHpylomeh (epmepa
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MOAJICPKKH (TaMOXEHHOE, HAJIOrOoBoe, Tapu(HOE pEryIupoOBaHUE, CYOCHIUPOBAHHE U T.II.).
Konnenmus no panroHaaIbHOMY HCIIOJIB30BAaHUIO U OXPaHE BOJ HAllEIMBAET HA TO, YTOOBI CPEACTBA
TOCYJapCTBEHHON MOJJIEP)KKM M TUIaTa 32 BOAOOTAAYY IMOKPHIBAIM 3aTpPaThl BOJOXO3SHCTBEHHBIX
OpraHu3aLuim.
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3AXUPAXOHU OB TOYUKUCTOH BA CAMAPAHOK UCTUDPOJABAPUU OHXO
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(MAT «/[/IX 6a nomu akademux b. I'agpypos, Xyyano, Toyukucmon)

Annomamcua: oap makona mawakkyiu saxupaxou o6 oap Toyuxucmon ea mapmudu
ucmughooau ou bappacii uyoaacm. Kaiio kapoa mewiasao, ku axamusmu 06 XamyyH yHcypu 6030p a3
80puod uyoanu ox 6a goroxou dagramuu 06 macoux meuiasad. Unxkuwiogu npoepeccu mexHuxii oap
UH coxa 0ap WakKiu MexHUKau Hae 30xup me2apoao, Ku oap 6030p newlbapii HaMyOaHu KoOMEoUxou
npoepeccuit UMy mexHuKapo mavMuH MeKyHAHO.

Kanuoesoocaxo: mywxunomu 06, amHusmu 3K0102i, COXMMOHU KAHAIX0U 00, Wypulasii 6a
bomaoKwasuu 3amMunxo, ucmughooau ycmysopuu 00.

WATER RESOURCES OF TAJIKISTAN AND THE EFFICIENCY OF THEIR USE
Dzhabarov G.N
(State educational institution "KhSU named after academician B. Gafurov", Khujand, Tajikistan)

Anotation: the article discusses the formation of water resources in Tajikistan and the
procedure for its use. It is noted that the importance of water as an element of the market is
confirmed by its inclusion in state water funds. The development of technical progress in this area is
manifested in the form of new technologies that ensure the promotion of the achievements of
scientific and technological progress on the market.
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Keywords: water problems, environmental safety, construction of water conduits, salinization
and waterlogging of lands, sustainable water use.

HNCTUDPOJAN OKHWJIIOHAU O BA BAPTAPA® HAMYJIAHHU TAJTA®OT
Bokues B.P., Myponos I1.X., Cajgapos ®.M.

(HTT 6anomu axao. M.C. Ocumis, ut. [pruuarbe, Toyuxucmon )

Conxou oxup mpap mnoutaxtd Yymxypum Togukucton — mmaxpu JlymanOGe OwHOXOH
OanmangoméHan MabMypil Ba HCTHKOMAaTi Xxene Oocypbar coxTa MemiaBaHI.MyXuMTapuH
XYCYCUSATXOH CUCTeMan 00TabMUHKYHI TapaMEeTPXOH TEXHUKHH (puiopu oH Meboman. CucreMaxon
MyXaHIUCHH OMHOM MYOCHPU MCTUKOMATHl € UCTEXCOJil Jap caMTu Oananj OapaomTanu cudar Ba
napavyau TEXHUKH, aQ30MIIN YbTUMOAHOKI Ba yCTYBOpH pyuia MekyHau . CucreMan TabMUHOTH 00U
XOYari-HyIoKi HU3 3epH TabCUPU MH TaMOIOI Kapop nopan. ba anpeman Mo, Machanaxou Bobacrta
0a TapMuHU QUIIOPH 3apypil Jap OSHIAN HA3AUK MaB3yH MyXOKHMal MyTaxacCHCOH Kapop Merupasn
Ba UMKOH MEIUXaJ, KU KapopXOw IMEUTHHXOIXOH MY(HUIy CapuBaKkTii Ba MyBO(MHK Taxus Kapaa
11aBaj.

MymkunoTa (GUIIOpU MAacTpo a3 YaHJ HyKTaW Hazap Oappacét KapAaH MyYMKHH acT. SIkym, a3
HOMH OOMCTEHMOJIKYHAHJarOHEe, K OEBOCUTA a3 XaJTM Machayia MaH(pHATIOpaHI; dytoM, a3 Tapadu
TaIIKUIOTXOU COXTMOHM, KU MYBO(UKATH JIOMXA Ba IIAPOUTH TEXHUKUPO TAbMUH MEKYHAH]; CEIOM,
a3 maBken KB/I "O0y kope3u Jlyman6e" ku 6a 06 TabMUH MEKYHa/I.

Kopxonau Boxuau nasnatuu «O0y kopesu Jyman6e», ku 6apon TAabMHUHOTH MyTaMmapKas3u 00
IapouTH MyaiisiH papoxam meopan, OuHOOap MaBKeu Xy Ba 0os1 Oapou TAlIKII KapAaHU HYKTau
Hazapu MyailssHM xamMaqyoHMOau MYIIKUIOT Ba XalId OHXO MycouaarT Hamosn. bapou MyaiisH
Kap/JaHu WIapOUTH TEXHUKHH COXTMOHM HaB Ba OexTap HaMyJaHH CHUCTEeMaxou OOTabMUHKYHM
paBUIly TaAOUPXO TAHXO YYHUH Oy/a METaBOHAH: MUKIOpPU MyalssHu oOpo 60 ¢uropu 3apypit (a3
pyiiu rpadguku madoHapy3) TabMHUH KapAaH Jo3uM acT. H kop 6os1 00 XapoyoTH KaM Ba pUOSU
XaMmau TanaboTH TeXHUKA 0a aHYOM pacOHHUA IIaBa/l.

OobucrepMONKyHaHAaroH 0a KHUCMHM TEXHUKH YaHAOH TaBay4yX HaJopaHid, OHXO Oemtap a3
Xapo4oTH MOJJ HHUTapoHaH[, 0apou OHXO XaJUld Machkanau o0 acocit mebomman. Hach xapnanu
HAcoCH MYypPKYBBAT Jap XOHaW alloXWJa pOXH MYIIKUIU Oecamap Ba OJaTaH, a3 4YUXaTH TEXHHKH,
XyCycaH a3 YuxXaTu Tabcup 0a cucTteMan oOpacoOHWU XOHA HOAYPYCT acT. bosa ¢gaxmui, Ku Hacoc
00po a3 KyOyp "uctexcoa HamekyHan'", 0ainku ¢gakat oou a3 KyOyp ry3apanaapo mekamana. O Kyoyp
METaBOHAJl MUKOPH 3apypuu 00po Jap BOXUIM BAaKT ry3apoHan? Arap KyTpHu KyOyp xypn OGoman (€
a3 cababm xaToruu Jouxakami, € a3 cababu "3mén mynanu" KyOypxo0), OH rOX Hacoc Jap XOHau
aIOXUAa MYIIKHJIOTPO a3 XHCOOM HCTEHhMOJKYHAHJArOHM IUTAap MYBaKKaTaH Xal MEKyHal, TO
3aMOHe, KM HacoCX0 Jap XOHaxoW AwWrap maiino memaBadi. [lac a3 uH KyOypw XoHa a3 Jqoupau
FYHYOUIITN Xy 3UEATap oOpo Try3apoHHAa HameTaBOHAJ (cababu 3uéy mrymaHu MyKOBUMAT Jap
KyOyp Xama a3 JacT MepaBaj).

XaMUH TapuK, KOppo a3 KyOypu o0 oFo3 KapjaH 3apyp acT. bapou Mo MyXuM acTt, KU AUAMETP
Ba MaBOJAM JIyna Oa KaMm mrygaHu Qumopu 4Yapa€Hu 00 TabCHP PACOHHIA, TPAPUKH XOCHSTXOH
CUCTEMapo MyailsiH MeKyHaJ]l Ba 0a TacMuMHu Oananj Oapaomranu ¢umopu o0 Ba XxauMu ad30uIIN
3apypit TabCcUp MepacoHas. Arap KyOypu o6 "kajmoHTap" Habomiaa, auameTpu OH 0a MHUKIOpH 00
MyBoUKaT KyHaja Ba ¢umopu o0 kam Oomiaja, mac MymKwioTH ¢umopu oo "map gapomanrox"
Bydyn aopaa. WH wmymkuinor Oosn Ha Oapow sk MaH3WI, Oanmku 00 HA3apJOIMITH Xamau
WCTEHMOJIKYHAHIAaTOH XaJl Kap/ia I1aBaJl.
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Basudan 6a mH MOHaH 1ap COXTMOHHW HaB HHU3 BYy4y[ JOpaH] (Ha3zapu AyoM 0a MYIIKHIIOT),
nap Xxojiare, Kd MyBOGUKHM MIAapouT (puIIopw BOpHIIIaBaHAAa HOKU(GOS acT Ba Iyapardit 60sia
MyKappapoTu MyBoduku Oamann Oapaomranu (umoppo uctudona 6apaa. Carxu Kapopxo nap
Jouxau MaB4y0y/ia Ba Ha30paTH TEXHUKH HUCOAT 0a X0IaTXou ajnoxuaa OananaTap MenaBasl, aMMo
cu€caTH STrOHaW TEXHHKA Hazappac HeCT, capda kapmaH nap Xxama 4m3 0a IIHOpH py3 Tabaui
ébpraact. Xapoyotu uctudonadbapin mMapxymecT, KM Jap COXTMOHM MaH3WJI XaHy3 Ha OH KaJap
MabiIyMm acT. Yapo OuHOKOpoH O0o0sia Xapo4yoru HcTHdoAan Tayxu3oTrpo (6a Hepyum Oapk, Oa
XU3MaTpacoHi Ba TabMup) 0a MHOOAT rupaHia. bapou TayXu30TH Hacocé, OMOpU 3epuH Oapou
MyXJIaTh KOp 3BTUOOP AOpaH: ap3ulu Tauxu3oT — a3 10 To 15 % a3 xapodoTu ymymin; xapo4oT
Oapowm xu3MarpacoHit — a3 7 1o 15 %; xapoyotu Hepyu O6apk— Oerr a3 70%.

Xanromu KaOynu Kapop Oapow Kam KapjaaHu (UIIOp Jap UCTTOXW HACOCH OOKari, MacalaH,
6a 4,0 M.k.0., 1ap siK BakT 00 uctudoaan HacOXO Jap XOHAXOU MyIIaxxXacH "WHTUKOAHA'" XapOdoTH
HEepyu OapKpo 0apow TAUXU30TH MYPUKTUAOPH HCTTOXW OOKAIId (SIKYaHJ HACOCX0 00 WUKTHUIOPU
Myxappukxon takpuoan 400 kBt) 6aprapad kapaanu cazamaxo nap Kyoypxou dapcyna (6o cababu
MacT WyaaHu QUIIoOp), a3 Yymia XapoyoTH TabMHPPO KaM KapJaH MYMKHH acT. bunoxowu
“unTHKONN” Ty(dTa, yyH Kouja, OMHOXou OucépoméHan OajmaHa nap Ha3ap JOLITa MEIIaBaj, KU
¢dumopu mapoman nac a3 koxui égraHu dumopu 6apomaa Aap MUCTTOXHM OOKallid 0apow TabMUHHU
00u MaH3MJIXOM OMIEHAX0H 00JIoM KH(OATH HaMEeKyHa [4].

XaHromMu (GUIIOPH AOUMIA Aap AAPOMAATOXHU JOPOU CUCTEMaH THIPABIMKUYU TaH3WMIIIaBaHIan
O0OTabMUHKYHII OOBEKTXOHM Xap SIK MCTEhMOJKYHAaHJIA Jap IOXWJIM CHCTeMa HOBOOacra a3 JypHH
Macodan 00aHOopxo Oosim 6a Mukmaopu kKoduu o0 TabMUH Kapja masai. Jlap maBpugu OWHOM
OucépoiéHan UCTUKOMAT MabHOU OHPO Opaj, KU XaHTOMHU KYIIOJAHU YyMaku o0 Jap omEHaxou
001011 XaHTOMHU Xapo4oTH OanaHATapuHU 00 (6eroxii) ¢pumopn 6apor UCTEBMOJIKYHaHIa MYBO(DUK
0a nmact oBapaa memasaj. Jlap maxpe, ki 3udnKu OMHO HOOapoOap acT, UCTEBMOIU Py30HA TaFHup
Me€ball, MUKJIOpHU OMIEHAX0 XaTTO Jap JAOXWUIH K OuHO (apk MekyHaHn, uctudona OypraHu
uctroxu Qumopadsoin 6apon Oananj OapromTaHu ¢uIIOpu 00 3apyp Ba a3 YUXATH HKTUCOIM
MyBO(UK MeboIa.

Tan3zumu gouMmii 1ap aloKaMaHI# 00 TAaFUUPOTH YUITUN XaYMH UCTEHMOJIA 00 6a Xap K XOHa
(Q — xapoyoT BoOacTa O0a BOXHAM BAaKT) Jap JaBOMHU py3 MyBo(dUKH Makcas acT. Hacocxon taH3umm
JIouMii 0a TaBpuM aBTOMATHUKN 0a XYyCycHATXOM TariupéOaHIan TUIPABIMKHH CHCTEMa MYTOOWK
MenraBana. VlH MabHOU OHPO AOpaj, KM MCTEbMOIU KyBBau Oapk 0apou MH XyCYCHSTXOH CHCTEMa
Xamella MUHUMaii OOk MeMmoHaAd. bo €puu TaH3UMHM JOUMHUU CyphaTH TapAMIIN MYXappHKH
ANEKTPUKHA XYCYCUSATXOU TUAPABIMKUN HACOC Tariinp Me€0ana Ba BobacTaruu Quiop a3 xapoyor 06a
MuéH Mmeosia. Jlap cuctemanm OOTabMHMHKYHH, OJaraH, MapaMmerpu (uUIop Kaia kapaa kapaa
MeniaBaja. XaHrome, KM XapodoT (MCTEbMOJM 00) KaM Merapnai, CypbaTH MYXappHUKH 3JIEKTPUK
HU3 0a caTxy QUILIOpU 3apypit pacuaH kam Memanaj. A(30uiIn XapoyoT HU3 6a UH MOHAH] acT.

XaMWH TapuK, Kail KapiaH MyMKHH acT, KH XaHTOMH UCTH(]OIan HACOCXOM TaH3MMIIIaBaHIau
JOUMII MYKOBHMAT Jlap KyOypxou o0 MyBOQHK Kapaa MellaBaH[A, KOPH cUcTeMa TakMuil meéban
(mabynanu 3apbaxou 00# map KyOypxo, Oamann mryganu guimopu o6 6a UCTEbMOIKYHAH/a, a0
IIyJaHu cafgo a3 OanaH] IIyJaHu CypbaTH 4apa&éHu 00), YCTYBOPUHU THIPABIMKUHU cucTeMa 0a gact
oBapJia MellaBaJ, UCTEHMOJHM KyBBaM OapkK kam Ba Hepyu Oapk capda kapma MmemiaBan. TuOKu
HATUYaXOU ayJuTH TEXHUKA Jap HCTTOXU Hacocu 606-u Oapopuinu cetomu KopxoHam BOXHUIU
nasnatuu "OOy kopesu [lyman6e", ku comu 2017 ry3zaponunna myna O0yza, capdan coloHau YHEPTHUs
XaHTOMH HacOM TaH3MMKyHaHJaroHu noumii 6a 2.237.705 kBt Ba xapo4oTu kamurtaiaii 6apou HacOh

0a 11528427,3 comonit 6apobap acr.
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Bosin xaiin kapna, Ku WH paBUIl Aap HCTHGOAAW SKYAHJ HACOCX0 00 TarHWpAMXaHIaXOH
JTOXWIHH Jap K acoc HacOmyna udona me€dan. Mcrroxu Hacocuu cranmaptia a3 ay (1 xopi, 1
axTuéti), ce (2 xopi, 1 axtuérh), dop (3 xoph, 1 s3xTuérn) Ba Gemrap Hacocxo mbopar act. To Oa
uMpy3 OunHoOap Oy3yprum Xapo4yoTH KalHMTaldid HMCTTOXXOM HOopaT a3 2 Hacoc HUcCOaTaH MaxH
IIyAaaH/.

NuTuxobu aypycTtd IIymMopau Hacocxo Ba MyBOGUKAH Japadau OHXO (PaxMUIIM MIAPOUTH
KopuM HacOpo Tanmad MekyHaa. A3 OH 4M3e, KU Jap Ha3apu aBBaJl aéH HECT, BaJie Jap UHTUXO00
MyXUM acT, 00sii Kala KapJ, KM aMUKUd TaH3UMH KOpU Hacoc a3 xucobu cypwatu rapaui 30%-u
Japayar HacoCpO TAIlIKWII MeAnXaj. XaHTOMH UHTUXO0U CypbaTu YyapaéHu HOMHUHAIUM sIK Hacoc (Q)
00511 Jap Ha3ap JIOIIT, KM KOPU OH a3 XapoyoTH MHHHMAJMU I1aboHa Habos1 a3 3 MapoTuba 3uén
oora.

Xanromu wucTH(OIAM HCTEXCOJOTH Oapkh, a3 KaOwim CUCTeMaxoW OOTahbMHUHKYHHA Ba
o0To3akyHun maxpu [lymanGe, ap3umim 3aXxupaxod dHEPreTHKA ap3WIM MaxCyJoT Ba Tapodaxou
xu3matpaconnu Kopxonau Boxuau nasiaruu "OOy kopesu [yman6e"-po MmyaiissH MEKyHa/I.

Jlap aifHM 3aMOH, KOpM HCTIOXXOM Hacocuu 2 Ba 3 60 ¢umopu Oapoman Ha3zopaT Kapia
MelIaBaja Ba 0apou akcapu UH UCTToXxo a3z 36 to 50 MBr-poramkun meauxaa. Arap camapaHOKUU
Xelle Hazappacu MCTTOXXOM Hacocupo 0a Hazap THUpeM, ap3ullMd MacT HamydaHu ¢umopu 6apoman
XaTTo Jap SIKYaH] METP MablIyM Merapiaa. Xam3aMmoH, 0a macT myaaHd cu(atu Xu3MaTpacoHn Oa
axoJix pox A0JaH JIO3UM HECT.

Macbanan HOMAaTny0 rapauJaHd KOMMYHUKATCUSIM IIaxpid, a3 Yymiia ImadaKaxou
O0O0TabMUHKYHI XeJe Xy0 MabiyMm acT. bapouw ucioxu oH, uioBa 0ap MaOiarxow 3u€], WHIYHUH
BaKTH KO(i#l JIO3UM acT, 3epo Jap MyAJaTH KYTOX MBa3 KapJaHW Ina0akau MaxHiryaam macodau
1apo3 FallpuMMKOH acT. bo Hacocxo My4axxa3 coXTaHM OMHOXOU OallaHAOIIEHAa UMKOH MEAUXal, KU
6oTanpuy ¢GUIIOp KOXUII JoJa IIaBaj, IIyMOpau cajamaxo KaM rapjaaj Ba MyXJaTh HUCTH(OIau
mabakaxo ad3oa1. XaHroMu Koxui €praHu mIyMopau cajamaxo, MyTaHOCHOaH, XauMu o0e, KM a3
nrabakaxonm oOpacoHii Mebaposn (tanadoTu o0 Aap XolaTH cajama), MHYyYHMH XauMu o0 Oapowu
IyCcTylIyu nyna nac a3 Oaprapad kapaaHu cajamMaxo Kam MemaBaj. MyrtaHocuOan, capOopii 0a
nrabakaxou KaHaJM3aTChs Ba MHIIOOTH TO3aKyHI KOXHII Me&0a/.

Hap noupau TaTOMKM Jouxau IyIOMH OOTabMUHKYHHM Iiaxpu [lymanOe, nap 29 uctroxu
oOkarrit TaH3uMrapoHu 6acomaj HacO kapaa myaana. Hatugaxou Taxmwinm capdau sHeprus mac a3
HacOM TaH3UMIapOHU XyCycll  oBapAa IIyAaaHa. TaBpe Kd a3 4ajaBayl Auja MemaBaja, capdau
MuéHau Hepyu 6apK a3 29 noitroxu Hacocuu 6apopuin 3-tom 21,24% - po Tamkun Meauxan [3

Macwanau uctudogan okuiaoHan o6 Ba 6apTapad HamyAaHu TanadoTH OH Jap 3aMOHHU X03Mpa
sKe a3 Machalaxou MyOpamMTapuH 06a IyMOp MepaBajl, KU XTI OH 0a (aboiil Ba caMTH KYUIHIIN
TaMOMH 3MHAXOW CHUCTeMa, Ki 0a YaMboBapil, To3a Kap/aH, TABMUHOH Ba TAKCUMOTH 00 ajJOoKaMaH]I
BoOacTarmu 3W4 jopan. bapoum kopxoHaxoW OOTabMUHKYHH Ba3udad KOHEH TapJAOHUIAHU
TamaboTxou py3ad3yH 6a 06 MaxcycaH MyXuM MeOoIIa.

Hap macwanam Oaprtapad kapmanm TanadoTd o0 Bazudam TaKMUI JTOJAHH O0axXUCOOTHPIA,
Ha3opaT Ba TaxXJIMJIM XamMa HaMyJIXOM XapoyoTd o0 60 uctudoman JacTroxXOoM UYEHKYHaKd 00
axaMusATH MyXuM Jopan. [ap xonatu 00 Tayxu30TH XMCOOKYHH Myd4axxa3 HaOyJIaHH KOPXOHAXOH
00TabMUHKYHI YopaOuHUXOM capdau oOpo amail KapJaH MyMKHH acT, aMMO (pabOJIUSATH HaKIIaBH
Oapou Gaprapad Hamymanu TanadoTu 00 Ba a3 xamMa MyXUM 0aXOAUXUU OOBEKTHBUHM CaMapaHOKHUH
OH JIap WH XO0J1aT XeJie MYIIKUJI Merapaa.

Kopxonaxon oOTabMUHKYHII 0a HCTEbMOJKYHAaHAAroOH Ha Jap OMHOXOM HCTEXCOJIUU XY,

Oaku OepyH a3 OH TaBacCyTH Ia0akam OOpacoHM Ba JACTrOXXOHW OOTAaKCUMKYHH XH3MaT
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MepacoHaH. Jlap GpapKuAT a3 KOPXOHAXOHM CaHOATH, KU 0aXMCOOTHPUH MaxCYJIOTH OHXO JIap XyIyAH
XyIU KOpXOHaxo 0a aH4OM Mepacaj, 0aXMCOOTUPHHM MaxCyJIOTH KOPXOHAaXxOW OOTabMUHKYHH XaMm
Jap XyAyJau KOPXOHAxo (Jap MHIIIOOTH TO3aKyHH Ba UCTTOXXOHM OOKAaIIIi) Ba Jap MaXauId UCTECHMOIH
00 6a aman GapoBap/a MeIIaBaj.

Tanadu 06 map Gouaum mau3un O6a ucTudoOIad OKUIOHAW OH a3 YOHUOM axoiid BoOacrarii
nopaj, aMMo 0a cababxou TEXHUKH Ba TAIIKWIM FAMPUKAHOATOAXIIN CHCTEMAaXOH TABMUHOTH 00 Jap
JTOXHJIM OMHO HU3 allOKaMaH]l 3U4 JI0paj. XaHrOMH HacO KapJaaHu XHUCOOKYHAKXO Jlap Xap K MaH3WII
MUKIOPH UXPOYd KyOypXoWm NOXWJIMHM 00 a3 cababu adzoumu Qumop adsoum €phra MeTaBOHA,
OuHOOap MH Machaan UCTU(dOAaN KyOypXoHu JTOXUINK 00po KOp Kapaa OapoMajaH JIO3UM acT, 3epo
OHXO JIap TAaBO3YHH KOPXOHAXOU OOTabMHHKYH HECTAH]I.

bapou memOypau kopu davonona map mybopusa 060 TamadoTu 00, Ha30paTH CcaMapaHOKH
ructudo/1au OKMIJIOHAW OH Ba TaXHsH TaAOUPXO0H capdan o0 map JOXWIM KOPXOHAXOU TAbBMUHOTH 00
HO3UPOTH HJIOPABUU 3axupaxou o0 Tamkuia kapnaa masan. Ho3uporxo BoOacta 0a mratu Kopi
Habosan 3uén Oowmana (3-5 Hadap nmap gk MHHTaKa), aMMO OHXO 0osim 060 MyTaxacCHCOHU
0aJaHIUXTUCOC TAbMUH Kapja IIaBaHJ, KM MachalaxOoW KOHYHTY30pHd, TEXHHKA Ba TEXHOJOTHSH
TabMUHOTHU 00, Xanadxo, Ba3udaxo Ba BOCUTaX0H pacuaaH 6a capdau o6po xyd qoHaH].

Anaouér

1. Mypognos I1.X. TexHuko-skaHOMHYECKasi OIICHKA MPUMEHEHUS PETYISTOPOB
naBieHus B okuibix pomax r.JlymanGe / [1.X. Myponos, b.P.bokues, T.b.Cadapos
Hlax603u b // Marep. PecnyOnukaHCKOil Hay4YHO-TIPAKTHUECKOW KOH(epeHInn
«CounanbHO-9)KOHOMUYECKUE U  OPTraHU3alMOHHO-TEXHUYECKUE OCHOBBI Pa3BUTHUA
CTPOUTEBHOTO KOMIUIEKCA

2. Amupsona O.X., banaBnarosa b.X. / YMeHbIlleHUs: TOTEPh BOABI B TOPOJICKUX
cucremax BojocHabxeHus // [lonurexuudeckuii BecTHUK. -2019. -No4(48). —144-147 c.

3.MyponoB IL.X. CocrosHWE W TIPECIIEKTHBAa TPUMEHEHHUS 30HHBIX CHCTEM
BosocHaOxxenus / I1.X. Myponos, b.P.bokues, T.U.PaxumoB // MexayHapoaHoi HaydyHO-
NMpakTUYecKoi KoH(epeHInn «BoaHble pecypchl — OCHOBA TNIOOATBHBIX W PETHOHAIBHBIX
npoekToB odyctpoiictBa Poccun, Cubupu u Apkruku B XXI Beke», 19-21 mapra 2021 1. B
Tromenckom uaaycTpuansHoMm yausepcurete (TUY), r. Tromens, Poccus. -2021.-C.18-22

AHHoTanus: B 1aHHOI cTaThe paccMOTpeHHE BOIIPOCa PALMOHAIBHOIO UCIOIB30BAHUS BOJIbI

" JIMKBUJAlMU €€ MOTCPb CUUTACTCA OJHUM H3 Hanboiee AKTYAJIbHBIX BOIIPOCOB B HACTOANIICC BpEM,
penieHne KOTOPOTo 3aBUCUT OT AKTUBHOCTU M HANPABICHHOCTH YCWJIMHA BCEX YPOBHEH YIIPABIICHUS.
CHUCTEMa, CBs3aHHasg cO CcOOpOM, OUYMCTKOM, MOoja4yel W pacmpenerneHueM Boawsl. B Bompoce
JIMKBUJAIUK MMOTEPL BOJbI 0OJIBIIIOE 3HAYEHNE MMEET 3aa4a COBCPUICHCTBOBAHUA Y4Y€Ta, KOHTPOJIA
" aHaJin3a BCCX BUJOB pacXod0B BOAbI C IPUMCHCHUCM BOAOMCPHBIX HpH60p0B.

Knrwueevte cnosa: pacxodq BOJbI, IIOTEpPbI HAIlOpa, PEryjsiTOp HABJICHUA, KHUIIBIX
,Z[OM&X,BOIIOOGI/ICHC‘{CHI/ISI, TCXHOJIOTHA OYHUCTKHU BOJABI,BOJOMED

Abstract: In this article, consideration of the issue of rational use of water and the elimination
of its losses is considered one of the most pressing issues at the present time, the solution of which
depends on the activity and focus of efforts at all levels of government. a system associated with the
collection, purification, supply and distribution of water. In the issue of eliminating water losses, the
task of improving the accounting, control and analysis of all types of water consumption with the use
of water meters is of great importance.

Keywords: water flow, head loss, pressure regulator, residential buildings, water supply, water
treatment technology, water meter
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(HTT 6a Homu axad. M.C. Ocumii, ut. /hwiarboe, Toyurucmon)

Yymxypun ToOYMKUCTOH Jopou 3axupaxou Oy3ypru oOin MmebOoman. Taum coaxou OXHUp
UJOpaKyHUH OKHJIOHAU 3aXHUpaxou o0l To Japayae 0a Machallan MyXuM Tabaui me€bal, KU XaTTo
HaKII Ba MAaKOMH JaBJaTpo Jap apcal YaxOHH MyalsH MeHamosi. baprapusaru acocun ToyukucToH
3axupaxon 00MM OH MeboIa Ba WH 3axupaxo 0a TOYMKUCTOH MMKOHUAT MEIUXAH/, KU Jap OaitHu
kumBapxou Ocuén Mapkasil Ba 4aXOH MaBKeH renicapupo HIIFOJ HAMOSI.

Yymxypun TOYMKHCTOH TOPOW MKTHIOPU OY3ypru 3axupaxou o0l Oynma, GOHIN yMyMHH O0OH
napéxosm 6a 64 km°/con ap3é6h rapmmma, 55,4% xaqmm oOM XaB3am 0axpum Apanpo Tamikui
meaunxan. [Jap acocu uH, Bazudaxon Myxumu coxau xo4qaruu oou Yymxypuu ToyukucToH, menr a3
Xama TabMUHU axonil 60 obu Gocudaru omomuaanii, apoxam OBapAaHU IIAPOUTH MYCOUJ Oapou
TabMUHOTH YCTYBOp Ba 003bTUMOAM 00 Ba (abOIUATH XaMal COXaXOM HUKTUCOAMET, Xud3u
camMapaHOKW 3axupaxou 00 a3 uaocmaBit Ba TaKPOPUCTEXCOJKYHUU MHUKIOPHIO cHU(PATHUU OHXO
Meboma.

Xap3au napéu Bap3o0 nap HumeOnMum 4aHyOMH KaTOPKyXu XHCOp Yourup Oyna, Xyayau
Oynénm capuamman aap€po mdoaa MEHaMOs, Ba Jap KUCMATH IMIMMOJIMH OalTaHJIKyX Bacehb IIy/a,
OabJaH Jgap KUcMmaTu yaHyOn 0o maxHo# Ba Oamanaé kam merapnaz. Capxaau IIMMOJIMM XaB3a a3
KHCcMaTh arbad KaTOpKyxu Xucop Merysapag Ba 00 xaB3axow mapéxoum Maiixypa Ba 3uamii
xamxyaya Merapaaa. Karopkyxxo map KucMu 00JOMHM XaB3a TYJIOHN 4Hoilrupana Ba Oa OamaHauu
4,9xm a3 carxu O6axp mepacann. Jlap xaman Xyayaxo HHUIIEOXOM KyXX0 xene Tezann. MH xonat 6a
pe3uIy naiiBacTau TaXIIMHXO a3 60510 0a Maypou gapé Ba kKaMm BOpuJ IryAaHu o0 06a XOK MycouaaT
MekyHaa. bo cababu uyHuH Xycycuarxow pened nap XyAyAW XaB3a PYLIIAH COXaW KHUIIOBap3it
FalipuuMKoH merapaan [1].

Maxanaxou axOJMHHIIMH TaHXO Jap MAaNJAOHXOW HAYaHJOH KaJIOHW HAa3JIUKH Japéxo
yoitrupauz. Jap G6apobapu mapéu Bap3o0 poxu Hakmérm merysapai, ku maxpu [ymanbepo 60
HOXMSIXOU IMHUMOJM TOYMKHCTOH TaiBactT MerapaoHasn. [lap uvany® Oamanmmum xaB3a 00 TaBpu
JTUHAMHKA KOXUII Me€0aa, HUIIEOUH KYXX0 HAMyIu KyXXOU MacTpo 0a Xya Merupai, Ku TaApuyaH
00 YaHTaJ M{IIOHUIa MEIIaBa/l.

Xanadxou acocuu cuécaTh XyKyMaTu HOXusii Bap300 map coxau 3KoJorusi Ba XU(P3U MYXUTH
3UCT (apoxaMm OBapJlaHU MIAPOUTH a3 YUXATHU DKOJIOTH MYTOOWMKATH 3MHJATHA Oapou MIaXpBaHIOH,
TaxpUKH PYILIIN UKTUCOAA Oe 3apap pacoHuIaH 6a Tabuar, HUTOX JIOIITaHU T'YHOI'YHUU OMOJIOTH Ba
nauamadTH MaB4yaa, 6a 1acT oBapJAaHU MYBO(DHMKATH Myppan HUIMIOHAUXAHIAXOU PYIIIA HOXUS 00
TamaboTH PKOJIOTH 0a XKCOO MepaBaHI.
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Nmpy3 Bazudan acocun XyKyMaTH HOXHUS PYILIU UKTHCOAUETH HOXUS Ba MyBO(hUKaH, OanaHa
OapIoIITaHy CaTXU 3MHJATUM COKMHOHHM HOXMsH Bap300 meboman. Ammo, Habosa dhapomymn Kapa,
K1 capda HaMyJaHH XapodoTH XU(3U SKOJIOTUS O0apou WKTUCOJ 3apapoBap acT, 3ep0 HKTHIOPH
CaHOaTi Ba HMCTEXCOJIMM HOXHS 00 Ba3bu 3aXMpaxoW TaOMil Maxaya acT Ba cajoMarii Ba HEpyu
MEXHATHH HOXMSA J1ap HUXOATH KOP a3 X0JIaTH MyXUTH 3UCT Ba CAaTXU HEKyaxXBOJi BoOacTari aopa.
Acocu XaMau MHPO MYXUTH COJIMM Ba YCYJIXOM OKWJIOHAaW UCTHU(GOAAU UKTHIOPU TaOMil TaIlIKHI
MeanXa.

XaMuH TapuK, Macbhajlau dKOJIOTUSM MYXUTH Tabuil nap Hoxusiu Bap3o6 xene yunnin Oyna,
OMY3HUII Ba XaJUIM OH 0apou MyXaKKUKOH Ba XyKyMaTH HOXMSI MaB3yu HUCOATaH MyXUM MeOoIIaj.
Cababxon mmanat rupuTaHu Ba3by MyOCHPH SKOJIOTHUH 3aXUpaxor 00 1ap Hoxusik Bap306 MHXOsH/:

1. Uctndoman 3uémm 3axupaxod o0H, O Ha3apAOIITH HMKOHHATXOM 3aXUpaxou OOi TO
a3HaBOAPKApIIAB Ba XyATO3aHAMOM.

2. Jlap XyIayaxou XypA COXMOHH 3UEMM OMHOXO (aCOCaH XOYaruxou WHGHUPOJIA, UHIIOOTH XYCYCH
Oapou 3MHAAril Ba HCTUPOXAT) Ba aBUIMPUU TATOMKrapuy HaKIIaXxoM MHUKECaH Baced Jaxonar Oa
ruapocdepa.

3. Hapavyan cyctu padTH TO3aKyHHH OOXOM MApPTOB Jap HOXHUS, KU Jap TabMHHU Ba3bUSATH
MYBTA/IMIN SKOJIOTUH 3aXUpaxou 00 Aap HOXHS HAKIIN XATKyHaH1apo MeO03a/l.

4. Carxu macti Mabpu(aTH 3KOJIOTHUH aXOJlid, IIyyp Ba Mabpr]aTh MacTu SKOIOTH.

5. Habynanu xaBacMaHIrapIoHiy camapalaxiiy UKTHCOAN Oapon Xud3u 3axupaxon ooi.

6. Kot HaOymanm caHaixon MEbEPUIO cCaMapaHOKH aMaKyHaH 1a Ouj1 0a X|U(3H 3axXupaxon 00 Ba
JMTap 3epCaHaxou XyKyKil 0apor HYpou caMapaHOKH OHXO.

Cudaru 0o0u HYIIOKH siKe a3 Machalaxou ad3aTUSITHOKU SKOJIOTUU UMpPy3ad MHCOHUST 06a Xucod
MepaBajl, 3epo cudatu o0 O6a cajomMaTHM YMyMUHM axoiid, cuarté XypoKBOpH Ba Failpa anokamaHIu
HorycacTasii 1opa. Faiip a3 un, MmyBodHKu ry3opumy TamkuaioTn yMyMUYaxoHUU TaHIYpyCTi TaKpHOaH
80 %- u xamau 6eMOPUXOU CHPOATHY MaBUy/a Aap YaXOH TaBacCyTH 00 Mery3apaH]l.

Poxu acocun TabMMHOTH HOXUSM Bap306 0o o0TabMHMHKYHH Ba obuctudongadbapii, napéu
Bap3o6 meboman. Jlap Gaitnu 00BEKTXOM OOMU HOXHS XaM3aMOH IIIOXO0XOM OH, MHUCIH JIapEXou
xypau Tako0, Omxyk, Jlyuo0, Xapanron, ['ypke, Xoya O6u ['apm Ba raiipaxo Kaiin kapna
MeIIIaBaH/l, KK acOCaH a3 Xxucobu oOmaBuu 6apdy mupsxxo Ba 4ammMaxo capyarimMa MErupaH/I.

Cudaru o6u pmapéu Bap3o6 a3 cudaru o0u moxodbxou OH BoOacrarit Jopaj.
WnockyHaHIaroHU acOCUM 3aXMpaxou OOMM HOXUS CEIX0, OOPUIIOT, HIYCTYIIYU XOK, MapTOPTaHu
napToBxo 0Oa capyammMaxou 0OO0W, YapOHUAAH Ba 00 JOJAHU YOPBO, COXTMOHXO Jap MHHTaKaXoH
xud3u canurapuu xud3u 06andé0pxo Medomany [2].

Hapéu Bap3o6 OGapou muHTakau Bap3o0 Ba ymymaH, TOUMKHCTOH axamusTH Oy3ypru
UKTUCOIA Ba (aporatét mopaa. A3 WH py, Machalam Xu(3u XaB3a Ba HCTU(HOIAN OKWIOHAH
3aXUpaxou OOMM OH TaBa44yXW Maxcycpo Tainad mekyHaHn. [lap MaBcuMHu TOOWCTOH map napéu
Bap306 60 macT mynanu catxu o0 TapkuOM OKCHUreH sSKOOpa KaMm raiirta, MQIiociaBui 0akTepHusBi
Mead30s. AWHHE 3aMOH Jiap HOXHSI 0aXucOOTHPUU YMyMUH 00XOHW MapToB 6a 00Xou pynzamuHi 0a
POX MOHJa HAIly/laacT Ba Ha30paT KapJaHu oHXO AymBop acT. Cudartu o6 nap oobexkTxou o0it a3
oucép yuxat 0a TanaboTXoU MEBhEPXOU aMaIKyHaH A YaBOOTY HECT.

bapou 6a nact oBapjaHu MaH3apau BOKEMH Ba3bU 3axUpaxou o0 gap XaB3au napéu Bap3o0,
Ha30paT Ba MJIOPAKyHHU CaMapaHOKHU HCTEbMOJU 00 Ba TanOMpXou Xud3u 00, memryuu ¢aspit Ba
napo3MyanaT gap Oopau HHU30MXOHM THIPOJIOTA Ba THUAPOXMMHSIBH, MHUYHHH peya, MHUKIOpP Ba
TapkuOM MmapToBXoW MaHOabxom wuduiocmaBii axoopoTu Kodpi Ba O0IBTUMO 3apyp MeOoIma.

AX00poTH MaBuyAa a3 capyaniMaxoW WHTHUIIOPIIYJa Ba MabMypPil XaM a3 YUXaTH XadyM Ba XaM a3
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YUXATH XYCYCHATH MabIyMOT Oapou MaKCaaXxou Jap 0010 3uKpIryaa HOKUGOs Ba 3UAUATHOK Oya,
nap Oemrapy BakT YbTUMOJHOK HECTAHI.

BobacTa 6a uH, 6apon 6axoauXUU MYCTaKWIM axOOpOTH MaBUy/Aa Ba YaMbOBapUU axOOpPOTH
JacTpacHainyaa aap Oopau 3axumpaxou o0 Ba mManOabxou uiocmiaBii aap xa3zau aapéu Bap3o0
3apypatH (aBpit 6a MUEH OMaaacT, KU Jap cOXmiu napéu Bap3o0 Ba moxo0xou OH 3KCIEIUTCUSIXO
TaIIKWI Kapja maBana. Faiip a3 uH, XaHTOMU SKCIEAUTCHUS Jap napéu HucobaraH xypau Bap3o0 (To
6a KodapuuxoH Bopua mynan aap xyayau Jlymanoe yapaén Merupaa Ba XaMHH TapuK, ITApTOBXOU
mraxp 0a OH XaMpoX MellaBajl) METOJAMKAH I'y3apOHHUIAHH TalIXUC Ba YaMbOBAPUU MabIyMOTPO JIap
0opan HU30MXOHM OOBEKTXOU 00 Ba MaHOABXOU M(IIOCIIABUPO KOPp Kapja OapoManaH MyMKHH acT.
WH nap ry3apoHUIaHu SKCIIEAUTCUAXO 1ap XaB3aXoH JapEXou JTurap KyMaKk Xoxaa Kap/.

Masrymot nap 6opan 6axoIuxXUH SKBaKTaW dKojIoruu cudaru odu xaBzam mapéu Bap3o0, ku map
TOOHMCTOH CypaT TUpUQTaacT, aap agadruéTxon MaBqyaa oBap/a IIyaaact. AMMO, HH MabIyMOTX0 O0apou
TaBcH(U OOBEKTUBHUM XOJIATH X03UPar SKOJIOTHU YapaéHu 00 HOKH(ost MeOoIIaH 1.

bapou oH, Ky Taxuiau ry3apoHuaamygan oou tabuii 6a mapadan xkodit 603pTUMOA cUbaATH
00U capyarniMapo UHBUKOC HaMosiI, 00 sSIK HaMyHau TaconydaH rupudTanryia Maxaya myaaH J03UM
HecT, 3epo cudaru oou capyamma 6a TAFMUPOTH MaBCUMIA Ty4Op OMaJia METaBOHA/.

A3 uH py, 6apou OGaxomuxuu myppaTapu cudaru o0 map manOau 00 MabIIyMOTXOM 3€PHUH
3apypaHi;

a) Oapou capyalmMaxou PyW3aMHUHIA — Ha KaM a3 40p TaXJIMJId HaMyHAaXx0e, KU XAHTOMH
obxe3un 6axopil, TOOUCTOH Jap cCaTxXy NacTTapuHU 00, THPAMOX XaHTOMH OOPOHXOHM THPAMOXi Ba
HUMaH 3UMHUCTOH (sIHBap-(eBpai) rupudTa nIygaanm;

0) G6apou o6xou Oedumiop, KU a3 4oxx0 OapoBapja LIyJaaHJ — HA KaM a3 4op Taxjmi (Iy
TaxJIWI gap 6axop Ba K MapoTuOari nap TOOMCTOH Ba 3UMHUCTOH); WJIOBa O6ap MH, 6apou TaXJIHIN
HamMyHau o0e, KM mac a3 OopoHM Waauj rupudra IIygaact, 3apyp acT (CaHYMIIM THpallaBUH
WMHKOHIIa3UpH 00 Jap capyaiima).

Yy3bxon upaockyHanan 00 HHXOSH]I: 3appaxor KyMy per Ba TWJIMHHU XOK, KU a3 HUIIEOUXOH
KyxXx0 00 OopumoTn arMocdepa Ba CEIX0 IIycTa UIyJaaH]; Yy3bXOHM MOJJIAXOW CaxT, KU a3
IIyCTAallaBUM CaTXM Jap€ maiino memaBaHna; HU(IOCHIaBA a3 4YapoOHHWIAH Ba 00 JOJAaHU YOPBO;
IapTOBXOM CaHOATW Ba MAaWIINA; ITAPTOBXOE, KM a3 XOHAXOW IIaXCA Ba XOYaruxou KOTEYXOH
TOOMCTOHAW UCTUPOXATH, COXTOPXOU TUYOPATH, MHIIOOTXOU XYPOKH YMYM#l Ba HYKTaXOH CaBJO, KU
06a HM30MU TO3aKyHHMM OOXOM MapTOB MaiBacT HeCTaH]; OOM MapTOBH IOKHAIlyJa Ba Faipaxo.
Xamau uH cudaru oOpo Jap capyalIMaxou pyU3aMHHI Ba 3epU3aMHUHUM HOXHMS MAcT Kapna, XOKpo
udnoc mexkyHana. MdnocmaBun 06 GoucH maiioni Ba MaxHIIAaBUM OEMOPUXOU TYHOT'YHH CHUPOSTH,
a3 XypOoK 3aXpoJyAlIaBUU OJaMOH, MACT rapAuJaHu cupaTH MaxcyJlOTH XypOKBOPH, UCTEBMOIIU a3
xan 3uénu cobyH Ba (apcynamaBu JUOOC XaHTOMHU LIYCTYIIYVH, MYIIKHMIUM HMyXTaHW ca03aBoT,
TYINIT Ba MaWIOMIIKM JTIOFXOW 3aHr3aja fap acO000Xxow caHuTapit ramra meTBoHaa. OO0u mactcudar
carxy cudaru 3WHmarii Ba KOOWIMATH MEXHATHH OJAMOHPO IMAacT MeKyHaj, OOMCH TaFHHpOTH
TeHETHK Merapall Ba 3apapy UKTUCOIUPO 3UE MEHAMOSI].

Uit xene KU a3 yajBall Auja MelaBajl, pyluain o0TabMUHKYHH Ba TO3aKyHHUU ApTOBXOU 00 Jap
HOXHS Jap caTXH MacT Kapop JA0Opajl, XolaTH Xud3HaIIaBaHAarid Ba FAMpUCAHUTAPUU MHHTAKAXOH
Myxopuzatu 00, HaOynaHM TaxXKUKOTH cupaTH oOM capyaliMaxod OOTAbMUHKYHH, WHTHKOJIH 00
TaBacCcyTH mabakau Kymoja (qyiioopxou Kymoaa) 6oucu ad30uiiy xarapy nai oIl Ba MaxHIIaBUH
sanuaeMus, ad3oumm 6eMOPUXOU OJaMOH, XYCyCaH KyJAaKOH, TaFMMpEOMU TeHETHKHd Ba ad30UIIN
3apapy UKTUCOAX MeTapaa.

17



B®U Ba OKOJIOI' A

Maxkcamxon acocii Jap Xl UH Machajlax0 YyHHHAH/I: TABMHUHU aXx0JIMK HOXHsI 00 00W HYIIIOKIA,
XJUIM Machajlan OOTabMHHKYHHM axXOJIMM aXOJWU HOXMS a3 capyaliMaxoe, Ku 0a TanaboTu CTaHmapTé
JIaBJIaTi 4aBOOTy MEOOIAH[; TAIKIIN XYIyIXO Ba MHHTAKaXOW OOW, KM Jap OHXO PEKHUMH MaxcCycu
CaHUTAPUIO MHIECMUOJIOTA MyKappap IIyaaacT Ba 0aj mryaanu cudartu o0u capyammaxon o0po Mmemmrupi
MEKYHaJ[, TABMUHOTA OOYBTHMOJM 00 HOBOOACTa a3 MAaBCUMXOHW COJI;, TAIIKWIA CUCTEMan OO0YBTUMOMIN
Xu(3u capyamMaxon 00TabMUHKYHH Ba TABMUHU Ba3bU MYBTa IHIIN SKOJIOTH JIap HOXUSL.

bapou pacuman 0a wH Makcaaxo Ba3u(axou 3EpUHPO aHYOM JIOJIaH JIO3MM acCT: TaXKUKOT,
JIOMXAKAIllii Ba COXTaHM CUCTEMaxOM OOTAabMUHKYHH Jap MaxXaixOM axOJMHHUIIMHH HOXMS, MYaisH
Kap/IaHW HUIIOHINXAHIAX0U (DU3KKM, TAPKUOW XMMUSIBA Ba XYCYCHUSITXOH CAHHTAPUIO OHOJIOTUH 00 Jap
capyalMaxor 00TabMUHKYHIT; TAIIKHIA MAHTAKAX0H XU()3U CAHUTAPHU CapyalliMaxon 00TabMUHKYHIA Ba
TAbMHUHU aMHHSATH CAaHWUTAPUU OHXO; JACTTOXXOHM IYPUKTHIOP OapoW TaH3UMH Xappy3a; uctudonau
capyaliMaxor aITepPHATUBUHM TAabMUHOTH 00; KOpKapJ Ba TO3aKyHHUM O00; JJacTroXy ITa0aKkan
OOTabMUHKYHI; TAalIKWIA O0axucoOTMpuM XauMu o0M HCcTUdOIAlIya; Ty3apOHHIAHU KOPXOH
(baxMoHIaIuX# 1ap OaliHM axoJid; oMoJia HaMY/IaH! Kaapxo Oapor UcTH(OIaN UHIIIOOTH TO3aKYHHUH 00 Ba
mabakaxon OOTabMUHKYHH; OIIKOpP KapJaHH OOBEKTXOM MaxCycaH XaTapHOKH 00XOM HM(IIOCH TapToB;
MyalisiH KapJaHu Xa4MH OoOW H(IOCH TMapToBHM WH OOBEKTXO; JACTTOXM INadakaxou OOTO3aKYHIT;
uctudoaan JacTroxxo 6apou TozaKyHHH 00U U(hioc Ba KOpKapaIy 00K THIONYAH TaXIIHHIITY/IA.

Humonmuxangaxon 4YopaOMHUXOW aMaMINABAHAAPO YyHWUH ap3¢0i HaMydaH MyMKUH acT:
IIyMOpar MaxajiXOd axOJMHUIIMHA JOPOM CHUCTeMad OOIBTHUMOIM OOTabMUHKYHW; IITyMOpau
capyalnMaxon TaXKUKITyIan 00TabMUHKYHIT; IITyMOPAal MUHTAKaXOW MyKappapiyaan xud3u canurapi Ba
WYpO HAMYJAHW TaIOWPXOW CAHUTApi Jap XyAyId MHHTAKa; [IyMOpal MaxaUlaXOW axXOJMHHIINH,
HOBOOACTa a3 MaBCHMXOH COJI JIOUMO 0a 00 TabMHH Kapjia [Ty/IaaH T, ITyMOpau MUHTAKaXOU aXOJIMHHIIINH,
KU cUCTeMau 003BTUMOI OOTO3aKyHI TOpaH/I.
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AnHoTanus: B 1aHHON CTaThe paCCMOTPEHBI KAYECTBO MUTHEBOM BOJBI SIBJISIETCS OJTHOU U3
MPUOPUTETHBIX OJKOJOTHYECKHX TMPOOJIEeM COBPEMEHHOTO YEJIOBEYECTBA, BEIb KAaueCTBO BOJIbI
HEPa3pPHIBHO CBS3aHO C OOIIUM COCTOSTHHEM 37I0POBbSI HACEJICHHUS, KAUeCTBOM MPOJYKTOB MUTAHUS U
T.4. Kpome toro, cornacHo otduery BcemupHoil opranu3zanuu 3apaBooxpaHeHusi, okojgo 80% Bcex
CYUIECTBYIOIMINX WH(MEKIIMOHHBIX 3a00JIeBaHUN B MUpPE TepeAaroTcs depe3 Boay. KadecTBo BOJbI
peku Bap3o0 3aBHCHT OT KadecTBa BOJBI €€ MPUTOKOB. OCHOBHBIMH 3arps3HUTEISIMU BOJIHBIX
pecypcoB paiioHa SIBJISIOTCS I1aBOJIKH, JMBHEBBIC JOXKIW, CMBIB IIOYBBI, COpOC OTXOJOB B
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BOAOHUCTOYHHUKH, BbIIIAC U BOI[OHOI71 CKOTa, COOPYXCHHUA B CAHUTAPHO-3AIIMTHBIX 30HAX, OXpaHa
BOOJOEMOB.

KuroueBble cjI0Ba: HCTOUYHUK BOJOCHA0)XEHMsI, BOJAHBIE PECYPCHI, 3arpsi3HEHHBIE BOJBI,
CTOYHBIX BOJI, KAUECTBA BOJIbl, OXPaHA OKPYKAOILIEH Cpebl

Annotation: This article discusses the quality of drinking water, which is one of the
priority environmental problems of modern mankind, because water quality is inextricably linked
with the general state of public health, food quality, etc. In addition, according to a report by the
World Health Organization, about 80% of all existing infectious diseases in the world are transmitted
through water. The water quality of the Varzob River depends on the water quality of its tributaries.
The main pollutants of the district's water resources are floods, heavy rains, soil washout, waste
disposal into water sources, cattle grazing and watering, facilities in sanitary protection zones, and
water protection.

Keywords: source of water supply, water resources, polluted water, wastewater, water
quality, environmental protection
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MYHKHWJIOTXOU TI'JIOBAJIMA UHCOHUSAT BA POXXOU XAJIJIM OHXO
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Hlapxu myxmacap: Mywxunomu enooanuu UHCOHUAM UH Xoaamxe Medowao, Ku Xaui 120Hau
OH a3 Mmagyyousmu MuHbavoau mamadoyHu oawapi eobacma acm. IlIpobremaxou enobanuu
UHCOHUAM UMPY3 YYHUH MACLALAXO0U XATHAWABAHOAAHO, KU Xam 6a yomeau UHCOHU 6a Xam 6a
mabuam mavcup mepacoHano. Moxuamu mywkunomu Oemozpaghii dap aghzouwiu Hobapobapu
axonuu catiépa acm. [lap kuweapxou newpagpma camxu magaiiyo Koxuul meébao, oap Kuueapxou
akubmonoa 6owad wymopau 00amor meadsosno. Bazvuamu nozyzup 6oucu myxoyupamu mapoymu
Kamouzoam oap Kuwmeapxou neuwpagpma me2apoao.
Kanumaxou kanuoi: xambuzoam ,xacmaii, myxoyupam, akuoMonod.

Jap Tynu TabpuXH XyJ WHCOHHST 00 MYIIKWJIOTH 3uéne py 0apy mrymgaact, KU OHPO IemI a3
Xama pyuau WMy TE€XHUKA Ba MHYYHUH a(30MIIM UCTEBMOJH 3axHupaxou cailépa 6omyBaddakusT
6aptapad kapaaact. bo Byuynu us, gap oxupu acpu 20-21 Mabiaym 1y, Ku neupadTH UHCOHUSAT Ha
TaHXO0 0a XaJJIM MYIIKMJIOT MyCOMIaT MEKyHaJ, 6ajaku oHxopo 0a Byuyn meopaa. UMpy3xo, sK4aHa
MYLIKHJIOTH aCOCH MaBUyJaH]l, KH OHXOPO MpoOiieMaxou riiodaini MeHOMaH/I.

Mebépxou ria006anuy MyIIKIIOT MH BYYyJl JOLITaHU C€ ajoMmare, KM a3 pyu OHXO MpolieMan
UMpy3a XxaMuyH rio0anii TacHu( Kapaa MenaBasi:

-OHX0 0a MaH(pUaTXOW TaMOMHU HHCOHHMSIT, Xap SK KHIIBap Ba Xap SK XallK, HOBOOAcTa a3 MaBKEH
OHXO JIap YaXOH TabCUP MEPACOHAH,

- OHXO 0a Xy MaBYYAUSITH MHCOHHST TaXIHJ MEKyHaHI, € 0a pylIn yCTYBOp Ba YCTYBOPH OH;

- Machallaxou TI00aIMpo TAaHXO AAp XAMKOPHH Xama & Kapu0 Xaman JaBIaTXOW YaXOH Xal KapJaH
MYMKHH acT.

Vmpy3 4yHHMH caBoJI Maiio0 MEUIaBa/l: - KaJloM MYIIKWIOTX0 UMPY3 Ti00anit Xxucoduaa MemaBas?
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MymKHJIOTH YaHT Ba cyJaXx. bo pymiaum WHCOHUSAT XapoOKOpi Ba Mapru CHIIOXXO0€, KH OHXO
uctudona Mekapaana, apsoumn &praact. Arap gap maBpam yaHru maxpBaaai nap (LILIMA) comm
(1861 - 1865) 620 xa3op Hadap xayiok Iryma Oorrani, nac Takpudan 10 muwunon Hadap KypOOHHU
Yauru Sxymu Yaxoni (1914 - 1919) mynana. dap naBomu Yauru dyromu Yaxoni (1939 - 1945),
3uéna a3 60 MuuMOH Hadap KyliTa IIyJaHa Ba CUJIOXU aToMil Oopu aBBan uctudoma mrya. A3 oH
BaKT WHYOHHO, KyJpaTXoH Temcadgu yaxoH MyCTaKMMaH Jap MyHOKHIIIaXOH HU30Mi JTy4op Hallyza,
XyApo 00 YaHTXOW MUEHApaBH MaxXyJ MEKyHaHI. AMMO, arap py3e OalilHU KHIIBApXOW KAJIOH YaHT
cap 3aHall, OKHOATXou OH 0a TAMOMH Kypau 3aMUH TabCHP MEPacOHa/I.

Hctudonan spoxku katiam oM mMeTaBoHaa 0a "spdextn 3umMucTona", ssbHE capIaBuu SKOopau
YaxoH oBapja pacoHan. Jlap HaTHMYa KMCMHU 3HEIM MHCOHUAT HOOYJ Merapnaaa. Xam3aMoH, UMpY3
OoMOaxou aromil ayulakaii gap 9 KuIBapu YaxOH Jap XM3MaTaH] Ba XarTo OeITapu JaBiaTxo
METaBOHAH]I, arap OMXOXaHJ, SPOKU sApou jgomra Oomana. HoBobacra a3 wH, HEpyroxxou OapKu
00l Ba HEPYTOXXOHM aTOMi, MOXBOPAaXOW KalXOHiH, WHTEPHET Ba IUTap HH(PPACOXTOPXOU MYXHM
0apou xa€T METaBOHAH]I MaBPUJIM Xamiia Kapop Tupasj. [lap HaTH4au MyHOKHIIIAW KaJTOHH HU30MM
skOOpa MacT NIyJAaHW CAaTXHM 3WHJAATHA Jap capocapy YaxoH 0a amall Meos Ba HIMIIATH HYTHMON
Mead3os.

bapon Xammum MH MYHIKHJIOT YbTUMOJM OaifHM NaBiaTXopo ad3yH KapIaH JIO3UM, XaHTOMHU
Oappacun OyxpoHxou OaifHaIMuIaIA MaH(DHUATXOW OOBEKTUBHHM XaMaW OO3MHTapoOHU CUECHpO Oa
Ha3ap THpUQTaH JIO3UM acT. VIHUyHHMH, KUIIBApXO CO3UIIHOMAaxoepo OactaHi, ku uctudona Ba
TaBIUIM Oab3e HAMYIXOHM CHJIOXPO MaHb MEKYHaH]l Ba JABJIAaTXOW XacCTall MEXOXaHJ MaxXHIIABUU
TEXHOJIOTUSXOH SIIPOUPO HA30pAT KyHAHI.

MymkmiIoTxon 3KoJorii. PabonuaTd WHCOH OOWCH BOPHJ INyJAaHH MUKIOPH 3UEAM Ta3u
kapOoH 0a atMocdepa Merapaaz, ku 6orcu 0oopaBUM XapopaTH MUEHaU caiiépa, oOIIaBUM MUPIXXO
Ba OosopaBuu catxu YKkEHycu YaxoHit Ba ad3oumm MaiioHn 0uéboHxo Merapaaa. MymkuioTr 0o
HazapaomTH GPUKpPY MyJIOXU3aXou MycOaT MypakkaOTap MenraBani. bonopaBun xapopar cabadu rap
ApkTHKa 00 IIyJaHW X MEIIaBaj, KU Ooucu 003 XaM rapmTap IIyJaHu caiiépa merapiaa. XaMHH
TapukK, nap 0ab3e MaBpPUAXO, XaTTO Mmyppa 0apxam JoJaHM MapTOOXOW ra3m KapOoH Oa atmocdepa
00JI0OpaBUM TOMMUHU XapopaTpo 6o3meaopa.

AMMO, rapmiaBud II00alil ArOHa MYIIKWJIOTH JKOJIOTH HecT. Mo HMHUYHMH METaBOHEM
TaHa33ynu KabaTu O030H, OOPOHHM KHCJIOTAax0, KaMIIAaBUM TYHOTYHHH OHOJOTHpPO OmHOOAp
HOOY/IIIIaBUU HaMyIX0, U(IIOCIIABUU YKEHYCXOHM YaxOH# Kaii HamoeM.bapou nemrupun GanokaTu
9KOJIOT# MapTOBU ra3u KapOOH Ba qurap Moaaaxo 6a armocdepa 00s1 KaM Kap/a IiaBajl.
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Adzonmm axoai (Jdemorpadmsi). Arap nap conu 1927 map pyu 3amuH 2 mMuiuapa Hadap
3UHAArid MeKkapJaHj, mac gap oxupu acpu 20 mymopau axoiid 6a 6 mumumapz Ba nap acpu 21 6a 7
917 657 551 pacupmaact, KM Jap HaTU4a TabCHPU aHTPONOTEHN nap caiiépa adaynmaact. Jap aitau
3aMOH, UIMKOHHATXOU 3aMHH KaM TallTaacT Ba a3 UH Py LIyMOpau XeJe 3uéau axojil HaMeTaBOHAH/
XyIpo FU30 IUXaHJ Ba HOKOMU Oa OeHaBoM Ba rypycHari rupudropann. lap pobura 6a uH, UMpy3
KOHCETICHSTM Ha30paTh TaBaJUTy]l BACeh MaXH MIy/a UCTOAAACT, KU JIap OH JIaBjaT IIyMopau HucOaTaH
KaMH TaBIWIX KYIAaKOHPO a3 MOJIAPOH Tanad MEKyHaH]I.

Pacmu 2

A3 Tapadu qurap, Ha30paTH TaBAJUTYJ MYIIKIJIOTH HaB 0a Byqya Meopai. SIK KaTop KHIIBapXo
ayakaid 00 JernomyssaTcus (KOXWIIM axoJiid) Ba MHYYHWH MUPIIABHA JTydop oMamaanna. lap Haruya,
Jap UKTUCOAMETH OHXO HOPACOWMHW KyBBaW KOpi 0a By4yJ OMaja, HU30MH Hadaka HOYCTYBOD
Merapza.

Hcrebmonu 6ap3uénm 3axupaxo. Vkruconuéru yaxoHu myocup 6a uctudogan 3axupaxo acoc
€braact, ku O6ucépe a3 oHx0 TamomiaBaHfaaHna. Maxo HadT, ra3 Ba OMCEP HAMYIXOU METAIIIXO
MeOomrana. Bakre ku koHXou HadT TaMOM MeIlIaBaH/I, 4l MemaBaa? PaBiian act, KM MyIIKHIOT eI
Meosiq. A3 UH Py, KOPIIMHOCOH ajulakail JabBaT MEKYHaHJ, KM JIap acOCH capyalmMaxou 6e6axo -
mamoJt, opTo0, map€xo IHEprusau HaB OyHEN Kap/a 1aBa.

Pacmu 3

OnumoH 0apou MEMTHPUU KaMINaBUU KaHAAHUXOHW (OMJIAHOK TEXHOJIOTUAXOM KOPKApIApO Taxus
MEKYHaH/I, KH UMKOH MEIUXaH/I 3aXUpaxopo a3 MapToBXO Ba MaXCYJIOTH ayiakai capduryaa napépt
KyHaHJ. MacanaH, sK XaBOIAaHMOM KyXHApPO TyIOXTa METadl XOCHIIIYAapo Oapou COXTaHU
XaBomnaiMou HaB uctudoaa OypaH MyMKHH acT.
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TabMUHOTH XYPOKBOPi. XaTTO X0JI0, SIK KHCMHU Hazappacu axomu AQpUKO a3 HOpaCOUU FU30
paH4 MebapaH. XaM3aMOH, PYIIIU UKTUCOAUU KumBapxon Ocué tamadbotu oHX0po 6a Fu30 ad3owun
Menuxan. ba TaBpu TaxmMuHil TyeM, 6a xucoou MuEHa XUTOMX0€, KU Aap sK Xadra sk MapoTnda rymr
MeXypaHn, MeOWHAH, KA SK aMpHUKOW OHpOo 3 OOp Jap SK py3 MeXypaJ Ba MEXOXal XaMHH TaBp
Oouxypan. AMMO, UMP§3 CaHOATH YaXOHUHM YOPBOAOPH TaHXO TABOHU UCTEXCOJIM MH MUKJOP T'YIITPO
Hazopan. Jlap HaTH4Ya, METaBOH MHTU30pU OOJIOpAaBUM HApXU MaBOJM FU30W Ba KOXUILIU JacTpacHu
OH 0apou KUIIBapXOoU KaMOM30aT LIY/I.

Pacmu 4

WMH MymKwioTpo MeTaBoH 00 poXu Baceb KapJaHW MaiJoHM Oapou LIyArop Ba 4aporox
qypomryaa € 00 4opid HaMyJaHH TEXHOJIOTHSXOM HaB, MacajlaH, MaxCyJOTH a3 YUXAaTh T'CHETHKA
tariiupédra xan kapa. Ammo ucrtudopan xene MyplmvaAaTd 3aMuH (XOK) OOMCH KaMIlaBUU OH Ba
MacT UIyJaHu XOCUIXE3! Merapaan.

Kadomonnn xumBapxou py 06a tapakki. Kaiin kxapma myn, Kuo capBar Jap 4axoH
HoOapoOap TakcuM KapJa LIyAaacT. AKCapHUsTH KUIIBapXoH mnempadra Ba HIYKy(QOH Aap LIMMOJ
yourupan (Aspyno, Ampukon I[Humonit, YomoH), Aap Xoie KU AaBIaTXOM YaHyO#W acocaH
ocebnazupann. Jlap aifHM 3aMoOH, caTXM HOOapoOapit map 4axoH TaHxo ad3oumn me&ban. XamuH
Tapuk, napomaau 500 capBaTMaHIM yaxoH Oa gapoMaau 420 MMIUIMOH KaMOM30aTTapHHU YaxOH
6apobap act.MH TakcumoTu HOOapoOapuu capBaT OOMCH MyXO4MpaT a3 4yaHyO Oa MIUMOJT MelIaBal.
ABpyro 60 1mymopau pexkopauu MyxouupoH a3z Adpuko Ba Ocué pydoapy act. Xam3aMOH, 3XCOCH
HOOapoOapii Jap TAKCHMU 1apOMaJI DXCOCOTH 3UUTMAMPHUKON Ba 3UIIH FApOMpo adh30UII MeTnXa Ba
WHYYHHH OapoW TaxusH HICOJOTHSAXOM HQPPOTHA, KU a3 aJ0BaTH IWHXO, KaBMXO Ba MHJUIATXO
uctudoaa MEKyHaH, XM3MaT MEKYHaI.

WH MyIIKUIpO METAaBOH TaBacCyTH KyMaKd MYCTaKHMMM MOJIi 0a KUIIBapXOM aKMOMOHJA a3
KUIIBapXxou nempadra xan kapa. AMMO, UMpPy3 MHUKECH OH HHUXOAT HO4M3 acT. ['y3amira a3 uH,
OounoOap ¢acomuu OamaHa KUCMH 3MEMM OH 0a 4Yaiibu MaHCaOMOpOHHM [aBIaTXOW aKHOMOHa
MeadTaa Ba 6a KUCMU acOCUU axoJIil HaMepacas.
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AnHoTanus: [oGanbHble PoOIEeMbl YETIOBEUECTBA — 3TO TE€ CUTYallMH, OT pEIICHUs
KOTOPBIX HAIpPSMYIO 3aBHCHUT JalbHEWIIee CYIIeCTBOBAaHUE M Pa3BUTHE LMBUIM3AlUU. [ 100anbHbIe

HpOGHeMH YCJIOBCUYCCTBA — 3TO TAKHEC HCPA3PCIIMMBIC Ha CGI‘OI[HSIH.IHI/IIZ JACHb BOIIPOCHI, KOTOPLIC
3aTparMBarOT Kak deloBedeckoe oO0ImecTBo, Tak U npupony. CyTe aemorpadudeckoil mpooiaembl
3aK/II049acTCA B HCEPABHOMCPHOM IIPUPOCTC HACCICHUA IIJIAHCTHI. B Pa3BUTBHIX TOCyAapCTBax
POXKAACMOCTL MaAacT, TOrJa KaK B OTCTAOIIMUX CTpaHaX YUCICHHOCTb JIIOIIGI71 YBCINYHUBACTCA.
CI/ITyaI_II/I}I HEU30EXKHO INPpUBOJUT K HMMUI'PAIHUHN 66,[[HOF O HACCJICHUS Ha TCPPUTOPHUHU PA3BUTBIX
CTpaH.

Abstract: The global problems of mankind are those situations on the solution of which the
further existence and development of civilization directly depends. The global problems of mankind
are currently unsolvable issues that affect both human society and nature. The essence of the
demographic problem lies in the uneven growth of the world's population. In developed countries, the
birth rate is falling, while in lagging countries, the number of people is increasing. The situation
inevitably leads to the immigration of the poor in the developed countries.

CE30OHHBIE UBSMEHEHUSA ®PU3UKO-XUMHUUYECKUX ITAPAMETPOB BO/IbI B PEKAX
IOKHBIX OTPOI'OB IT'NCCAPCKOI'O XPEBTA
Byraes M.K., Hypuaauau ®aii3., llloes LI.®.

(TTY umenu axaoemurxa M.C. Ocumu, 2. [{ywanbe, Pecnyonuxa Tadscuxucman)

Annomavyusa. Onucanvl pe3yibmamvl 2eOXUMUYECKO20 AHANU3A OOHHbIX OMIONCEHUL PeKU
T'uccapckoeo 6 Llenmpanvrhom Taoowcukucmane. Ocodoe enumanue yoeneHo KOHYEeHmpayusm mopus,
VPana u peoKo3emenbHbIM eMEHMAM.

Knioueswvie cnosa: ceoxumus, Makpo- u MUKpPOI1eMeHMbl, OOHHbIE OMIIONACEHUS peK, peka Bap300.

Boael pex pasnuyaroTcs IO XMMHYECKOMY cocraBy. Ha kauecTBO BOA BO3AECUCTBYIOT
THJIPOT€0JIOTHYECKHE U THAPOXMMUYECKHE XapaKTepUCTHKHU OacceiiHa pek. Ha coctaB BOAbI BAMSIOT
BBINAJIAIOIIME OCAJIKU, TassHUE CHETOB M MPUTOKH, BIAJAIOLINe B Oojiee KPYIHYIO PEeKy, MOA3EMHbIE
BO/Ibl, & TAK)KE aHTPOIIOIE€HHOE BO3CICTBUE.

IIntanne pex TaKuKUCTaHA IPEUMYIIECTBEHHO CHEXHO-JIETHUKOBOE. BECeHHMI TaBOJOK B
peKax mpoXOoJUT B MapTe-aripele, GOopMUPYsICh OT TassHUSI CHETOB B paBHUHHOM 4acTu OacceifHa pex
U B IIpeAropbsx. B mae, BO BpeMs HHTEHCHUBHOT'O TassHUS JIEAHUKOB, HAUMHAETCSI BTOPOH - IJIABHBIN
MaBOJIOK, JOCTUTAIOIINNA CBOET0 MAaKCMMyMa B Hiojle. MUHUMYM CTOKa (MeXeHb) HabOIoJgaeTcs B
nexalOpe-sHBape, IpU 3TOM OCHOBHOE MUTAHHE PEK OCYILIECTBISETCA 3a CUeT NoA3eMHBIX BoJ. CToJb
3HAYUTENbHOE pa3iuyie B TNHTAaHUM pEK TMPUBOJUT K H3MEHEHHMIO (DPU3MKO-XMMHUYECKUX
XapaKTePUCTHK BOJ] U COJICPKAHUIO METAJUIOB B PACTBOPEHHOM (PpaKLUy BO, Jefasi X 3aBUCUMBIMU
OT Ce30Ha HAOJIIOCHUSL.

B nanHOM paszzgene U3I0KeHbI pe3ysbTaThl 00pabOTKH M MHTEPIPETALUU paHee MOTydeHHBIX
JAHHBIX. AHAJIU3 OXBaThIBACT M3Y4YEHUE BPEMEHHBIX (CE€30HHBIX) TEHAECHUUH (PU3MKO-XHUMUYECKHUX
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[apaMeTpoB BOJABI B peEKax, MPOMCTEKAIONIMX C FOKHBIX OTporoB I'mccapckoro xpebra B
Tamxukucrane[89].

B pamkax sxcniepumenta «HABPY 3y Obutn mpoBeeHb! 0TOOPHI 00pa3lioB B OCHOBHBIX PEKax
Tamxukucrana. OT6op MpoOd MPOM3BOIWICA B Pa3HbIE CE30HBI, B MEPUOJ TOJOBOJbS, B BECEHHE-
JETHUH Ce30H (Mali-MIOHb MECSIIBI) U MEKECHbB, OCEHBIO (OKTSOPb-HOSOph MecsIbl). OTHOBPEMEHHO C
Ipo600TOOPOM M3MEPSIIMCh OCHOBHBIE (PU3MKO-XMMUYECKHE IapaMeTpbl BOJblL: Temmeparypa, pH,
ylenbHas IMPOBOAMMOCTb, OOLIMI COCTaB pPACTBOPEHHBIX TBEPABIX BELIECTB, COJIEHOCTD,
PacTBOPEHHBIN KUCIOPOJ] M OKUCINTEIbHO-BOCCTAHOBUTENIbHBIA OTEHIINAI.

CoctaB BOJbl B pekax M UX JOHHBIE OTJIOXKEHHUS HECYT MH(POPMALUIO O TEOJOTMYECKUX,
IC€OXMMUYECKUX M aHTPOIIOT€HHBIX IPOLEcCcax, MPOUCXOAAIMX B UX OacceitHax. I'eorpaduueckw,
Oyay4n caMbIMH HM3IIMMH TOYKAMH, B JOJHMHAX OHH COOMPAIOT B ceOs BCE OBEPXHOCTHBIE BOJIBI.
[ToBepXHOCTHBIE BO/IBI, OCOOCHHO B ITOJIOBOIHE, OMBIBAIOT OIPOMHBIE TEPPUTOPUN 3€MIIH, CMBIBAs Ha
CBOEM IIyTH pa3HOOOpa3HbIE BelllecTBa. BellecTBa TpaHCIOPTUPYIOTCS BOJOM, B paCTBOPEHHOM WJIH
BO B3BELLICHHOM (B BUJIE CYCIIEH3MI) coCTOsTHMU. B3BelieHHbIe BelecTBa 10 Mepe MPOJBUXKEHUS 10
pekam BbINaAaoT B ocaaku. Ce30HHas U3MEHYMBOCTh 0OBEMOB BOJHOTO CTOKA U IMUTAHUE B PEYHOM
OacceifHe BIMSAIOT HA KaUeCTBO BOJIBI.

Bbutu u3ydeHsl peku, CTeKarolue ¢ I0KHbIX 0Tporos I'nccapckoro xpeora.

Jnis uccnenoBanuii ObUIM BBHIOpPAHBI CIEAYIOIIME TOYKH Ha pekax: Bap3o6 1(18 kM BbIme T.
Hyman6e), Bap3o6 2 (9 xm wHmxke r. dyman6e),Kepuproro 1 (1 kM Boime cnusausi ¢ Bapzooom),
Kaduprauran 2 (3 xm Hmwke crnusHus ¢ Enokom), KadupHuran 3 (5kene3HOZOPOKHBIM MOCT TI.
[TapTty3), Enok, Kaparar u Xonaxko.

Ha pucynke 5 moka3aHo paclpelesieHHe coJiel, paCTBOPUMBIX B BOJIaX PEK, U3MEPEHHBIX
BECHOIO B IIEPUOJ] ITOJIOBOJIbS U B MEXKEHb.
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Puc. 5. Cezonnvie 6apuayuu pacnpeoenenus coneti 6 600ax pex

Bozapl ropHBIX pek SABISIOTCSA ¢ HU3KOW MUHEpalU3alluel, ¢ coaepkaHueM coiueil Hke 130
M1/ (BecHOIT), 3a uckimtouenueM peku Enok. [ToBbiieHHOE coepkaHue coyell B 3Toi Touke oTOopa
poObl, OYEBUIHO, OOYCIIOBIIEHO HAJIMYMEM BBIXOJ/la COJIEH HAa3eMHYIO MOBEPXHOCTh. B 3T0il TOuKe

24



B®U Ba OKOJIOI' A

orOopa mpoOBl B BECEHHUN NEPHOJ MUHEpanu3alus BoJbl coctaBisiia 300 mr/i, W ocraBantach
[IPAKTUYECKU HEU3MEHHOMN OCEHBIO.

ComnocraBieHre paclpenesieHusi cojie B BOAAaxX IOKa3bIBaeT, YTO BO BCEX peKax
KOHIIEHTPAIIUK PACTBOPECHHBIX COJICH B OCCHHHIA MEPHO]] BBIIIE 3HAYCHUI 110 CPABHEHUIO C BECEHHUM
MaBOJKOBBIM MEPUOJIOM. 3aMeTHEe BCEro HAOII0AaeTCs OBBIIICHHE COIEPIKAaHMUs COJIel B BOAAX PEK
Kaparar u Xonako. BeposiTHO, Takoe pacnpesiesieHie 3aBUCHT OT XapakTepa MUTaHUsI PEK B OCCHHE-
3MMHUH TIEPUOJ| - MOA3EMHOTO IHTaHUs, OOOTAlICHHOTO COJIIMA W METaJUIaMH, YTO MPHUBOIUT K
YBEIMYCHUIO MUHEPAIIN3aIlUH BOIBI.

[lpu aHanm3e CE30HHOTO BapbHPOBAHUS COJNEPXKAHHMS OOIIETO COCTaBa PaCTBOPCHHBIX
BEIIECTB B BOJaxX HAOJIOJacTCs aHAJOTHMYHAs KapTUHA, pPUCYHOK 6. OOmee KoIu4ecTBO
PacCTBOPEHHBIX TBEPJABIX BEIIECTB COCTOUT W3 OPraHUYECKHX W HEOPraHWYEeCKHX CYOCTaHIUN -
MUHEpAIBHBIX BEIIECTB, COJIEH, METaUIOB, KATHOHOB M AaHMOHOB, PAcCPEIOTOYEHHBIX B O0OBEME
BO/bl. HU3KkMe 3HaueHust coepkaHus OOIIET0 COCTaBa PACTBOPEHHBIX BEIIECTB B BOJAX CBSI3aHBI C
THIIPO- ¥ TCOXUMUYECKUMHU CBOMCTBAMH B PEYHOM OacceifHe, KOHIEHTPAIIMKA BApbUPYIOT OT 95 Mr/n
(Xonako) mo 380 mr/n (Enok) B BeceHHUH maBOAKOBBIN niepros, U ot 110 mr/n (Bap306 1) mo 370

mr/n (Enok) oceHbro.

O6wWwKiA cocTaB pacTBOPEHHDIX BELLECTB
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Puc. 6. Ce3oHHbBIC Bapualiuy pacipeaeieHus 00IIero CocTaBa paCTBOPSHHBIX BEIIECTB B BOJIAX PEK

B pexax Kadupnuran, Kapatar m XoHako HaOIIOJAIOTCS 3HAYUTEIHHBIC TTOBBIIICHUS
coJiepkaHusi OOIIero cocTaBa PaCTBOPEHHBIX BEIIECTB B BOJAX OCEHBIO M0 CPABHEHUIO C BECEHHUM
CE30HOM.

Pexa KadupHuranspisercs HCTOYHUKOM MUTHEBOTO BOJOCHAOXKEHHS M B TO XK€ BpeMs
MOJIBEP)KEHA 3HAUMTENbHBIM (pakTopam 3arps3HeHus. [IpoTekas Mo rycroHacelleHHON TEeppUTOpPHUH,
peka cobupaeT cOpOCHBIE BOJBI CHCTEMbl OPOIIEHUS, HEOCTATOYHO OYMIIEHHBIE CTOKH OYMCTHBIX
coopykeHHH, cOpochl apbruHoil cetu r. JlymanGe u r. Kadapuuran. Ilo naHHBIM OT4YeTOB, B
HU30BbSX PEKH BOJAa CTAHOBUTCS TMPAKTUYECKH HE TMPUTOAHOM JUIs HCHOJIb30BaHUS; peKa
Kadupuuran mnoasepxeHa HaumOOJbIIEMY aHTPOIOreHHOMY Bo3zeicTBuio. [lokasarens Konu-
HHIEKCAa BO MHOTO pa3 npeBbiinaeT Hopmy [90].
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CpaBHeHUE CE30HHBIX KOJIeOaHMI KOHIEHTpAlMu OOIIEro cOocTaBa PacTBOPEHHBIX BEIECTB
(puc. 6) M yHeNbHOW MPOBOAMMOCTH (pHC. 7), KOTOpas HANpSMYIO 3aBUCHT OT KOHLECHTPALUH
PacTBOPEHHBIX COJiel B Bojax (puc. /), MOKa3bIBACT UACHTUUHYIO cxeMy. TeM cambIM, B OU€peaHOU
pa3, IPOBEACHHbBIN aHAJIN3 JJOKA3bIBAET [IPaBUIIBHOCTD BBIITOJIHEHHBIX U3MEPEHUM.
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Puc. 7. Yoenvnas nposooumocms 600 6 pexax 8ecHoll u 0CeHbIo

[TpoBeneHHbIE HCCIIEAOBAHUS CE30HHOM M3MEHUMBOCTH (DPU3MKO-XHMHUYECKUX MapaMeTpoB
BOJIbI B U3y4aeMbIX peKax MO3BOJISIIOT MPEAIOI0XKUTh, YTO paclpesieleHne cojei 1 o0Iero cocrana
PacTBOPEHHBIX BEIIECTB OMPEAEISAIOTCS B OCHOBHOM I€OXMMHYECKMMH OCOOCHHOCTSIMU OacceiHOB
peK.

PacTtBopeHHBIII KHCIOpPOJ XapakTepu3yeT KOJIMYECTBO PACTBOPEHHOIO B pPEYHOU BOJE
KHCIIOpO/ia U TOJIEPKUBAET KU3Hb BOJHBIX OpraHu3MoB. OpraHuyecKkue BEIIEeCTBAa COKPAILIAIOT
coJiep’KaHue KUCIOpoJa B BOJaX, YTO MOKET MPUBECTH K TMOEIN BOJHBIX OPraHU3MOB.

AHanu3 JJaHHBIX [0 PAaCTBOPEHHOMY KHCJIOPOJy B PEYHBIX BOJAAX IOKa3bIBAET, YTO BOJBI B
JIOCTaTOYHOM CTENEHHM HACBIIEHbl KHUCIOPOJIOM, IOKAa3aTeIl COOTBETCTBYIOT 3HAUEHUSAM IS
MOBEPXHOCTHBIX BoJ. HabmronaroTcess He3HauuTeNnbHble KojeOaHusl B 3aBUCHMOCTH OT CE€30Ha, puc. 4.
Copepxanusi paCTBOPEHHOTO KHUCIOpO1a BapbupytoT oT 8,9 mr/n 1o 10,5 Mr/n BecHoto u ot 9,0 Mr/n
1o 11,9 Mr/1 oceHbIo.

[ToBbilIeHNE CONlEpKaHUS PACTBOPEHHOI'O KUCJIOPOJa B BOJAAaX B OCEHHUH MEPHO]I OTMEUYEHbI
Ha Toukax Bap3o6 1, Kagupnuran 1, Enok, Kaparar u Xonaxko.

[lepuon BecHa-JIeTO SBISETCS MEPUOJOM BBICOKOTO MOTPEOIEHUS BOABI JUIsl HPPUTALIMOHHBIX
nenei. BrocnenctBun cenbCKOX035IICTBEHHBIE JPEHAXKHbIE BOJBI TIOCTYMAIOT 0OpaTHO B PEKY, UMes
B CBOEM COCTaBE OPraHMYECKHE U XUMHUYECKHE 3arpsA3HSIONINE BEUIeCTBa, MOIJIOMAIONINE KUCIOPO/I.
OueBUAHO, 3TUM OOBICHAETCS CHIKEHHME pPACTBOPEHHOIO KHCIOpPOJa OCeHbI0 B BOJaxX 2,
Kadupuuran 2 u Kadupauran 3 no cpaBHEeHHIO C BECEHHUM ce30HOM. B Hu30Bbsax KadpupHurana
YMEHBIIIEHUE KOHIEHTPAIlMd PACTBOPEHHOTO KHCIOPOJa OCEHBIO MOXKET OBITh TaK)KE CBSI3aHO C
M3MEHEHHUSIMU THJIPOMOP(OIOrHYECKUX CBOMCTB U 3aMeIJICHUSAMH IpoIlecca eCTEeCTBEHHOM aspaluu.
Bce oTMmeueHHBIE pekHM NIPOTEKAIOT B T'YCTOHACEIEHHBIX MecTax. JIONMOJHUTEIbHBIM (BAKTOPOM
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B®U Ba OKOJIOI' A

CHMIXCHHUA KOHIOCHTpAIMK PaCTBOPCHHOI'O KHUCIOpOoAa B CE30H MHUHHMAJIBHOI'0O BOJHOI'O CTOKa,
MOJKET OBITh C6p00 MYHUIUIIAIBHBIX CTOYHLIX BOJ B PCKY.

PacTBOpeHHbIN Kucnopoga,
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Puc. 8. Ce3oHHbBIC BapHaliK pacripeielieHHs PACTBOPEHHOTO KUCIOpoIa

Jpyroii xapakTepuCTUKON CE30HHBIX KoseOaHul cienyer oTMeTuTh Benuuuny pH. [lapamerp
pH, omuH u3 mnokasartenell KadecTBa BOJABI, MMEET BaXXHOE 3HAYEHHME I XMMHUYECKUX U
OMOJIOTMYECKUX MPOLECCOB, MPOUCXOIAIIMX B MPUPOIAHBIX OBEPXHOCTHBIX BoAax pH Boabl Biuser
Ha MPOLECCHl MPEBPAILEHUs Pa3IMYHbIX (OPM OMOT€HHBIX 3J€MEHTOB, (OPMBI MUTPALIMK METAJJIOB
M3MEHEHMH TOKCUYHOCTH 3arps3Hsromux BemecTB. KapTuna ce30HHbIX koneOaHuit mapamerpa pH B
BOJIaX PeK MpHUBe/eHa Ha pucyHke 9.
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Puc. 9. Ce3onnble konebanus 3HaueHust pH Boabl B pexax

Ha pucynke BHUIHO, 4TO BOJOPOJAHBIN TMOKa3areib U3MeHsercs oT 7,3 a0 7,8 B BECEHHUN
nepuoji, a B oceHHud mnepuon — or/,4 mo 8,5. IloBblmeHne mnapamerpa pH BOABI OCEHBIO MO
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CpaBHEHHIO C BeCHOIO HaOmomaercs B pekax Kaparar m Xonako. BeposiTHO, »TO cCBsi3aHO ¢
MOCTYIUICHUEM B BOJII OCEHBIO OOJIBIIIEr0 KOJMYECTBA COJICH, U B MIEPBYIO OYEPE/Ib HOHOB yrOJIbLHON
KHCIIOTH. BOIOpOAHBIN TOKa3aTeNb JUIsl 3TUX peK yBenuuwics Oosee dem Ha 0,5 emuHunsl s
BOABl JPYIMX H3y4aeMbIX PEK IMoKa3areab pH yMeHbIIAeTCs, YTO COOTBETCTBYET OOIIMM
F€OXUMHYECKUM TIPEICTABIICHUSIM.

3HAYUMBIM SKOJOTHYECKHM (DAKTOPOM SBIISIETCS PACIpPOCTPAHEHHE METAJIOB B COCTaBe
BOJIbl. BEICOKOYYBCTBUTEILHBIM METO/IOM ONPEeNICHUs HU3KUX KOHIIEHTPAIMi METalIOB B 00BKTax
spisiercss HAA.

W3ydeHo pacmpeneneHne Makpo3JeMEeHTOB (KalblHii, HATpUH, jKelIe30 U MapraHell) B BoJIax
pek. M3mepeHus: mMpOW3BOAMIUCEH Ui TIPOO, OTOOpaHHBIX B BECCHHHH (IMABOJKOBBIM) M OCEHHUU
(MexxeHb) TepHoAbl. AHANMM3 TOKa3aj, 4To B ropHbIX pekax (Bap3o6 m BepxoBbs KadupHurana)
conepkanue CA yMeHBIIACTCS B OCEHHUH TMEPHOM, B TOXE BPEMsl YBEIUYHMBACTCS B PaBHHHHBIX
pekax. ComoctaBieHue coaepkanusi Na B Bojax mMoOKa3bIBaeT, 4TO HaOMIOMAETCS TEHICHIUS
yBesnnueHus KoHIeHTpauu Na B peunbix Bogax ocenbto. Coneprxanue Fe u Mn B Bojax B OCHOBHOM
OCEHbIO yMEHBIIAeTCs 10 CpaBHEHUIO ¢ BecHOK. Ce30HHbIE BapHallMH PacHpeleICHUs
MakKpOd3JIEMEHTOB B U3y4YaeMbIX peKax MpuBeaeHbI B Tabmuie 1.

Tabmauua 1
Ce30HHBIC BapHaIluH PaCIPeICIICHAS MaKPOJIEMEHTOB B peKax
Pexut Ca (mr/m) Na (mr/m) Fe (mr/m) Mn (mr/i1)
Becna Ocennp | Becma | Ocenn | Becma | Ocennr | Becna | Ocenb
Bap300 1 51,09 27,20 1,22 1,85 0,685 |0,107 |0,012 |0,001
Bap300 2 53,03 22,28 1,34 2,01 0,217 |0,033 | 0,008 |0,003

Kadupnauran 1 | 56,30 46,61 | 1,84 4,43 0,196 |0,043 |0,006 |0,002
Kadupuuran 2 | 46,67 57,20 | 5,06 1195 (0,211 |0,125 | 0,012 | 0,008
Kadupnauran 3 | 26,90 82,70 | 6,58 40,18 0,169 |0,095 |0,009 |0,010
Enox 43,01 58,01 | 1281 |29,0r |0,321 |0,081 |0,001 |0,006

OueHp 4YeTKas KapTUHA, BBIABICHHAS IO BPEMEHHOMY paclpeieseHHI0 coyeil W oOLmx
pPacTBOPUMBIX BEUIECTB B BOJAAX, MOBTOPSIETCS NpU M3ydeHHM pactpeneiaeHuss NaB Ce30HHBIX
BapHaIusiX.

3akioueHune

[IpoBenena oOpaboTKa paHee MOJYYEHHBIX JAHHBIX [0 F€OXMMHU JOHHBIX OTJIOXKEHUM peKu
I'nccapckoro u ee nputokos B LlenTpansHoM Tamkukucrane.

B camoii peke Bap3o06 u ee BepXHUX MNPUTOKaxX HaOMIOJAeTCs TOBBIIICHHOE COJEpIKaHUe
KaJIbIMA. DTO CBA3aHO C HAIMYMEM HM3BECTHSKOB, B I'mccapckoM xpedte, B OacceitHax pek 3uIIbl U
Maiixypa. IOxHee B pyubsiX, BBITEKAIOIMX W3 TPAHUTOWAOB, KOHIIEHTpALMs KajblUsi pPE3KO
yMeHbIaercs. B yienbe XapaHroHBEIeTCs MPOMBITIIICHHAs JOObIYa U3BECTHSIKOB /111 J{ymmanOnHCKOTO
LIEMEHTHOT'0 3aBOJIa, T/IE TAK)KE YBEJINUMBACTCS KOJTMYECTBO KaJIbIIHSL.

[TpakTHuecky BO BceX TOUYKax HAOMIOJEHUS COJAEpKaHUE CYpbMbl U MBIIIbSKA MPEBBILIAIOT UX
kjapkoBble 3HaueHus. HOxHble oTporu ['mccapckoro xpedTa OTHOCATCS K 3epaBliaHo-I Hccapckomy
PTYTHO-CYpbMSHOMY MOSICY, MMEIOIIEMY HIMPUHY /10 35 W mpoTshkeHHOCTh 10 200 kM 1 obnagaronmi
KpPYIHBIM METAJUIOT€HUYECKUM MOTEHIIMATIOM TI0 3amacaM cypbMbl. OCHOBHBIM MCTOUYHMKOM MBIIIIBSIKA B
peke Bap306 siBisiercst nputok Maiixypa. CypbMbI GOJIBIIIE BCEIO COACPKUTCS B JOHHBIX OTIOKEHUSIX
3uansl 1 Maiixypa. KoGanbsT B OCHOBHOM MOCTaBIISIETCS MTPUTOKaMU XapaHroH U Xomku O6u ["apm.
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B IOHHBIX OTIOXEHUMSIX pEeKH OOHApYKHUBaeT ceds IeoXMMHYECcKas aHOMaJusl, CBS3aHHAs C
OmKYKCKMM TErMaTUTOBBIM IISITHOM C IIOBBILIEHHBIM COJEP’KaHWEM ypaHa M TOpUS B COCTaBe
PEIKO3EMENBHBIX AKLIECCOPHBIX MUHEpPAJIOB THUIA CaMapcKuTa, TafoiuHuTta U T.a1. Crneapl 3THX
MHHEPAJIOB MPOCISKUBAIOTCA B OTIOKEHUAX npuTokoB O6u Yanma nu Omkyk. KoHueHrpamus ypana u
TOpUS B JIOHHBIX OTJIOXKEHUAX 3TUX PEK IPEBBIIIAET KIAPKOBbIE 3HaUeHUs Oosee ueM B 12 pa3. Taxoke
BBICOKA KOHLIEHTPALIUSI PEIKO3EMENbHBIX IEMEHTOB, MPEBbIIICHHE HAJ KJIAPKOM COCTaBJIsIET OT 2 10 7
pa3. OTH NPUTOKU aKTUBHO BIIMSIOT HA AJIEMEHTHBIN COCTaB OTJIOKEHUH B CpeiHeM TeueHnu Bapzo0a.
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MABOJIXOU KOH®EPEHCHUSU YYMXYPUABUU UIMMN-AMAJIUU “UCTUDPOJIABAPUA
OKWJIOHAM 3AXUPAXOU OB: MABPUPATHU DKOJIOT'A BA TABMUHU CUPATHU OB”

MATEPHAJIBI PECIIYBJINKAHCKOM HAYYHO-ITIPAKTHUYECKON KOH®EPEHIIAH «
PAIIMOHAJIBHOI'O UCIIOJIb30OBAHHUSA BOJHBIX PECYPCOB: 9KOJIOI'MYECKOE
OBPA30OBAHHUE U OBECIIEYEHUE KAYECTBA BO/IbD»

MATERIALS OF THE REPUBLIC SCIENTIFIC-PRACTICAL CONFERENCE "WISE USE OF
WATER RESOURCES, ENVIRONMENTAL EDUCATION AND WATER QUALITY™

IKOJIOI'us BA XU®3U MYXUTHU 3UCT

OU3UKO-XUMHNUYECKHUE OCHOBBI INIEPEPABOTKU HE®EJIUHOBBIX CUEHUTOB
MECTOPOXAEHUSA TYPIIN HA KOATYJISAHTBI METOJAOM CIIEKAHUS C XOPUJ1OM
KAJbLUS
Hazapog B.II1., CaB3aesa X.III., Hazapos II1.b., U3arymio3ona ®.U.

(Uncmumym xumuu um. B.A. Hukumuna AH PT)

Annomauusn. Ilpedcmasnenvl pesynrbmamvl nepepabomxu Heghenunogvlx cuenumos Typnu
Taooicuxucmana Ha KOA2YJISAHM MemoOOM CHeKAHUs ¢ X10puoom kaavyus. OnpeodeneHbl
ONMuManbHble YCl08Usi NPOMeEKanus npoyecca cnekanus pyo. Ilpeonosxcena npunyunuaibHas
MEXHOJI02UYEeCKAsl CXemMa KOMNIEeKCHOU nepepabomku pyo ¢ NoJIyYeHuUeM makux npooykmos Kax
yoobpenue, 2nuno3em, OOPHAS KUCIOMA, JiCeNe30KCUHble NUSMEeHMbl, KOA2YIAHMbL U

cmpoumenbHvle Mamepuabl.
Knrwoueevie cnosa: Hegenunosvie cuenumul, Oan Oypum, X10pud Kaibyus, KOMNIEKCHAS
nepepabomka, cnekamue, 2IUHO3eM, MexXHONI0SUYeCKdasl cxemd.

W3 Bcex mpUpPOIHBIX PECYpCOB, UCTIOIB3YEMBIX YEIOBEKOM, BOJIa HE UMEET ceOe PaBHBIX IO
o0bemam moTpeOineHus. Yem Oounblile TEXHUYECKHH MPOTPEecc BCEX OTpaciiell HapOIHOTO
X035ICTBa, YeM OOIIbllle TOPOJICKOE HapOJOHACENIeHHE, TEM OCTpee CTOMT BOMPOC OOecreueHus
noTpeOHOCTH B yucTOW Boje. OIHON M3 BaXXHBIX ONEpaluil B COBPEMEHHOH TEXHOJOTUU
00pabOTKM BOJBI SBJSIETCS  KOAryJSIIIMOHHAs oO4uCTKAa. CaMbIMH  pacrpoCTpaHEHHBIMU
KOaryJissHTaMH SIBJITFOTCSL CYJIb(aT aJIIOMUHUS, TIOJW AIIOMUHUN XJIOpUJ, XJIOPHOE XKEJe30,
cynbdaThl JKene3a, aTloMHUHAT HATpHs, CMEIIaHHBIE KOAryJsIHThI HAa OCHOBE ATIOMHUHHUS U
JKeresa.

B mocnegnue roasl yBenu4yMBaeTCs MOTpeOICHHE KOATYISHTOB AJS HEUTpanu3aluu U
00e3BpeKUBaHUS CTOUHBIX BOJ HA MPEANPUATUIX XUMUYECKOH, aBUAITIOHHOM, aBTOMOOUITBLHOMM,
HedTenepepabaTeiBatOIe W JAPYyrux oTpacieid mnpomebliieHHocTd. CynbhaTHbie COTU
ATIOMUHHMS IPUMEHSIOTCS TAK)Ke JIJISl CIISIMAIbHON MPONMUTKYA TKaHEH, TyOJICHHs KOXKH U JIp.

[IpuBneyeHne MECTHOTO ChIpbSl ISl TOJYYEHUS KOAryJsiHTOB SIBJIAETCS aKTyaJlbHOMU
3amaueii. B Hacrosimiee Bpems OObIIOe BHUMAHHUE YJIEISETCS HM3BICKAHWUIO TEXHOJOTHUYECKHX
OCHOB KOMIUJIEKCHOM TEpepadO0TKU BBICOKOKPEMHHCTOTO AIFOMHUHHUEBOTO CHIPhS, TAKOTO Kak
He(eNUHbBI, aTyHUTHI, KAOMUHBI U TJIMHBI, MUHEpaldbHas 4acTh yried u T.4. W3 »Tux pyn npu
KOMIUIEKCHOU TepepadoTKe MOTYT OBITh MOJIYyYEHBI TIWHO3eM, yI0OpeHHs, CONU aTrOMUHUS,
coJla, MOTalll, CepHOKUCIBIN KaIHid, iaM (CUIITO(d) A7 MOTyYSHHs IIEMEHTa, a TaKkKe PEAKUe
METAJLJIBI.
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[enbto maHHOM pabOTHI ABISJICS MOJTYYEHHE KOAryJISHTOB JUIsl OYMCTKH BOJBI XJIOPUIIOB
QIIOMUHUS M Kele3a M3 He(EeIMHOBBIX CHEHHUTOB MecTopokiaeHus Teprnu TamkukucraHa.
Jannyio pyay nepepabaTbhIBajal METOAOM CIEKAaHUS C XJIOPUIOM KalbIHs, 4TO 00ecreynBaeT
BCKPBITHIO COCTAaBIJISIONIMX MHUHEPAJIOB CHIPhS KaK IOJEBBIC IINAThI: OPTOKIA3 (MUKPOKIIWH),
QIBOUT U 1., KOTOPbIE HE Pa3JIaraloTCss MUHEPAIbHBIMUA KHCIOTAaMH M LIEI0YaMH MPH OOBIYHBIX
YCIOBUSIX.

[TonydeHHBIH criek HAa BUJI IPEJICTaBISIET COOON KPaCHO-0ypYI0 TUTPOCKOMHYECKYI0 Maccy,
CJIKMBAIOILIYIOCS Ha BO3JAyXe. JTO OOBSCHSETCA HAJIWYHMEM B HCXOJIHOM CIEKYy OOJBIIOro
konmyectBa (85-90%) CaCl,, me mpereprieBaroIero MpH CIEKAHUH C PYAOH XHMHUYECKOTO
U3MEHEHUSI.

Xnopuasl HATpUST H  Kalmus, IO BCEH BEPOATHOCTH OOpa30BAIUCh IPU
B3aMMO/ICHCTBUHU TIOJICBOIINATOBHIX MUHEPAJIOB C XJIOPHIOM KAJIBIHS 110 PEaKIIHH:
2Na (AlSiz0g) + CaClz = Cao. Al>03.2Si02 + 2NaCl + 4SiOo,
aIbOUT AHOPTHUT (18)

2K(AISi30s) + CaCl, = Cao. Al203. 2Si0; + 2KCI + 4SiOz ,
OpTOKJIa3

[TosTOMy K€ MEeXaHW3MY NMPOTEKAET PEAKIHs MEXy MUHEpAIIOM He(eInH U XJIOPUIOM
kanbius: (Na,K)20 - Al,03° 2Si0; + CaCl, = 2(Na,K)CI + CaO - Al032Si02,  (19)

TO €CTh WJET peakius oOMeHa MICJTOYHBIX METAUIOB B KPHUCTAUTMYECKOW CTPYKTYpe
MHUHEpAJIOB aJbOWUT, MUKPOKIWH, OPTOKJIA3 pyJabl Ha KaJbIMid C 0Opa3oBaHHWEM aHOPTHTA.
[Tocnenuuit Munepan xopoio pactBopsercss B HCI u ap. MUHepaJbHBIX KHCIOTaX, 4TO 3TUM U
OOBSICHAETCSI KUCIOT PAacTBOPHUMOCTH IMOJYYEHHOW IMpPH CIEKaHUHM ATIOMOCHUIMKATHOM Macchl.
Takum 00pa3oMm, CyTh XUMHMYECKHX IPEBpAIIEHUN NpU CIEKaHUM HEPEeTUHOBBIX CHEHHTOB
Typnu ¢ CaCl; 3akmtoyaercss B pa3pylIeHUH MOJEBOLINATOBBIX MUHEPAIOB M 00pa3oBaHUEM
aHOPTHUTA.

HccnenoBaHo BIMSHHE pPa3IAYHBIX (PU3UKO-XMMHUYECKHX (AaKTOPOB Ha TMPOIECC
Pa3IOKEHUs CHIPhSI CIICKAaHWEM W W3BIICYEHUE €€ COCTABIIIONINX, KaK MPH BOJHOW 00paboTKe
CTEKY, TaK U TIPU COJSTHO-KHCIIOTHOM Pa3JIOKEHUH TBEPJOTO OCTaTKa.

Jnist ycTaHOBIEHUSI CYTH (DU3UKO-XUMHUYECKUX TPOIECCOB, MPOTEKAIONINX TPH BOJHOMN
00paboTKe, CHEKy, a TakKe OINpeNeleHUs XUMHYECKOrO0 M MHMHEPaJOrHYECKOrOo COCTaBOB
OPOMEXYTOUHBIX M  KOHEYHBIX  IPOJYKTOB  TNPOBOJAWIM  JepuBaTa-rpapuueckoe U
peHTrenoga3oBoe uccienoBaHus. VICXoHbIN ClieK Ui aHAJIM30B MOJyYalld IPU ONTHMAIbHBIX
yCIOBHAX Tpoliecca criekanus. [lanee crek u3menbuanu B ¢papdopoBoi CTYIKE U MOJBEPraiu
BoHOM 00padoTtke npu 100°C B Teuenue 40 muH, rae cootHomenue XX: T cocrasinsio 4:1.
[TonydeHHyr0 Tpu 3TOM Iynbily GuiabTpoBanu. JKumkyro ¢asy ymapuBaad 10 TOTYYSHHUS
TBepaoil Maccbl, n cymumnu npu 110°C. IlomydeHHBIE TBEpAbIE OCTATKM IOJBEPralln
peHTreHopa30BOMY aHATU3Y.

Ha punc.10 mnokasaHa peHTreHorpaMma BeIIECTB KHAKOH (a3bl  (puiabTpata-
CoJIepKalliX), TJe YeTKO BUIHBI JMHUHU, COOTBETCTBYIOIME MUHepaiaM rananut - NaCl - 3,10;
2,81; 1,99, antapkrukut - CaClz, 6H20 - 3,93; 2,78;2,16, cunsun - KCI - 3,49; 3,16; 2,22.

Pentrenorpamma BbICYIIEHHOM TBepnoi ¢a3pl mokazaHa Ha pucll. Kak BumnHo u3
pHUCyHKa TBepAas (a3a MmyJbIibl OT BOJHOW 00pabOTKH CIEKY B OCHOBHOM COAEP)KUT MUHEPAJIBL:
AQHOPTHUT; TEMATUT; OL.- KPUCTOOAIIHT.
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25 20 15 0, rpagyc

Puc.10. Penmeenocpamma npooykmog i#cuoxot ¢pazvl om 600HOU 06padbomku

cnexy. 1- KCI; 2- CaCl - 6H20; 3 - NaCl

XKenezo B coctaBe He(ENMHOBBIX CHEHHTOB Typru B OCHOBHOM HAaXOIUTCS B BHIE
MHHEpanoB OHOTHTA, U B MEHBIIIEH CTETIEHH B COCTaBE MEHbIIEH cTeneHu B 1ByX Gopmax: Fe?* u
Fe¥*. OrcyrcTBue Ha peHTreHorpamme coenuHenuii Fe?* oOBsACHSeTCA TeM, YTO HA CTaJUH
CTIeKaHHs 3a CUeT J0CTyNa KUCIOpoaa BO3AyXa B peakoHHo# 30He Fe?" oxucnsercsa no Fe®”.

AU

45 35 25 15 0, rpaayc

Puc.11. Penmeenocpamma npoodykmos meepoou ¢hazvl om 600HOU 0OpAbOMKU CHEK) .
1. CaO - Al>O3 - 2Si0g; 2- 0-SiOy; 3- Fe,03

Ha perTreHorpaMme 4eTKO BBIPaKEHBI JINHUH COOTBETCTBYIOIINX MUHEPAJIOB!
CaO Al2032Si0; - 4,48; 3,05; 2,33; Fe2O3 - 2,69; 2,19; 1,83; 1,45; a- SiO2 - 4,03; 2,48; 1,86;
1,608; 1,34.

Jlanee ¢ 1enpi0 OnpeeNieHrst XMMU3Ma Mpoliecca B3auMOACHCTBHUSI TBEPIOTO OCTaTKa OT
BOJIHOM 00pabOTKHU CIIEKY C COJISIHOM KHCIOTOM MOJYyYE€HHBIM MPU ONTHUMAaJbHBIX YCIOBUSX CIEK
MOABEPTajIu BOJAHOU 00paboTKe.
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[Tonydennyio mynbny ¢GuibTpoBasid. TBepAyI0 amOMOCHIMKATHYIO MAacCy, COCTOSUIYIO
U3 aHOPTUTA, remMaTtura, o- Kpucrobamura cymmiu npu 110°C u moxBepraiiv KUCIOTHOM
obpadotke ¢ 20% HCI npu 100°C B teuenue 1,5 yaca. [lonydeHnslit pacTBOp QUIBTPOBAIU C
paszzesieHueM KHUAKoU 1 TBeproil ¢azbl. XKuakyto a3y ynmapuBaiu 10 ONpeaeaeHHOro oobeMa u
KPUCTAIIM30BANIM. BblnaBime B 0CaJoKk CONM MOJABEPrajil peHTreHorpaguueckoMy U JepuBaT
rpaduueckoMy MeToJIaM aHaJIKM3a. DTUM aHAIM3aM TaKKe MoJIBeprajiachk TBepaas ¢asa myJbIibl.

Ha pwuc.12 mnokazano nudpakrorpamMm (HUIBTPAT COACPKAIMUX KOMIIOHEHTOB
COJITHOKMCIIONW mynbhbl. Kak BUAHO M3 pUCYHKA JXKHUAKas (a3a B OCHOBHOM COCTOUT W3
XJIOPHUJIOB ATIOMHUHHS W Kelie3a, KOTOPhIE HAXOIATCS B BHJIC MHHEPAIOB XJIOPATIOMUHHUTA H
reKcarujpara XJIOPHOTO J>Kejle3a CO CIEAYIIIUMUA COOTBETCTBYIOIIUMU JH(PPAKIIHOHHBIMU
xapakrepuctukamu: AICIz 6H20 - 5,95; 3,89; 3,68; 2,56; 2,30; 2,25; 2,05; 1,94; 1,67, FeCls.
6H20 - 6,00; 3,14; 2,76; 2,42.

Ha puc.6 nmokazana peHTreHOrpaMma TBEPAOTrO OCTaTKa IOCNE KUCIOTHOTO PasliosKeHUs
ATIOMOCUJIMKATHOTO OCTaTka OT BOAHOM 0OpabOTKM CIEKy, KOTOPBIN SBISETCS KOHEYHBIM
MPOJAYKTOM IepepadoTKu He(eIMHOBBIX CHEHUTOB Typrmu. TBepnblii OCTaTOK KHCIOTHOTO
pPa3NOKEHUsI COCTOMT W3 KPEMHE3eMa, KOTOPBIH 10 MHHEPAJOTHYECKHM XapaKTePUCTHKAM
OTHOCHUTCS K O-KPUCTOOQIUTY CO cieayronier audpakmuonHol xapakrepuctukoi: 4,03;2,48;
1,86; 1,608. Ha ocHOBaHMM MOJY4YEHHBIX PE3yIbTAaTOB CYyTh XMMHYECKHUX MPOIIECCOB HAa CTAIUU
KHCIIOTHOTO Pa3NiOKEHHUsI TBEPJOT0 OCTaTka OT BOJHOW 0OpabOTKU CIEKY MOXHO BBIPA3UTh
CIIEIYIOIIUM YPaBHEHUEM:

CaO Al,O3 2Si0O;

Fe,O3 14HCI = CaCl,+2AICI3+2FeCl3+3SiO+7H20 (22)
SiO» TB.
1
2
1
] 11 12
1 2)
1
1 1
65 55 45 35 25 15 0, rpaayc

Puc.12. Penmeenocpamma gpurompam cooepircauyux KOMHOHEHMO8
consano kucromuot nyavnsl. 1- AlCl3 -6H20; 2- FeCls -6H20.

Haiinensl onTumanbHble YCIOBUS MPOBEACHHE IPOLECCOB CIEKaHHs He(PEITMHOBBIX
CHEHHUTOB C XJIOPHIOM KaJIbIIHsI, BOJTHOM M KUCIOTHON 00pabOTKH:

- JUIsl TIpoliecca CIEKaHMs: TeMieparypa crekanus - 950°C; maccoBoe COOTHOIIEHHE
HedenuHoBoro chipbst K CaClz - 1:2; mpomomxuTenbHOCTh mpouecca -60 MHH; KpYIHOCTb
matepuaios 0,1 Mm u MeHee;
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- nmus  BOAHOW oOpaboTkM cmeky: Temmeparypa oOpaborku - 70 - 100°C;
IPOIOJDKUTEIBHOCTH nporecca - 30-40 MUH; MaccOBOE COOTHOILICHHE KUAKON U TBepAOH (a3bl-
3:1+4:1; KpymHOCTb YacTHI] CIIEKY - 2,5 MM 1 MEHEe.

3,86 4,03

L

45 35 25 15 0, rpagyc

Puc 13. Penmeenoecpamma meepooco ocmamra nocie KUCIOMHO20 PA3JI0HCEHUSL OM 800HOU
obpabomxu cnexy (a-SiO).

- 711 KUCTIOTHOM 00pabOTKU TBEPIOro OCTaTKa: TemIepaTypa KUCIOTHOTO pas3liokeHus — 95 -
100°C; koHIEHTpanus COJISTHON KUCIOTHI — 15-20%; MpoIoKUTENBHOCTD Tpoliecca - 60 MuH;
no3upoBka KUCIOTHI 110- 120% oT cTexuoMeTpudecKkd He0OX0qMMOrO.
Takum oGpaszom, TBepaas Qasza, MpeacTaBisionias codoi KpeMHE3eM B BUE -0- KPUCTOOAIHTA,
ucnoaeszyercss B ¢dappopodassHCOBOII M OrHEYNOPHON NPOMBIIUIEHHOCTH, a XHAKas ¢a3a,
COCTOAIIAass M3 PAcTBOPOB CMECH XJIOpHAAa ATIOMUHHUS W JKejle3a, HMEIIAs XOpPOIIYIO
KOAryJIHPYOIIYI0 CHOCOOHOCTh, MPUMEHSETCS] B BOJIOOYHCTKE.
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Abstract. This material presents the results of a study of nepheline syenites from the
Turpy deposit by sintering with calcium chloride. The optimal conditions for the processing of
aluminosilicate raw materials are determined, and the technological scheme of processing is
presented. The method used provides complex processing of raw materials in three stages of
processing: sintering of nepheline syenites with potassium chloride, water treatment of the sinter,
acid treatment of the aluminosilicate residue with hydrochloric acid solution.

Key words: processing of aluminosilicate ores, sintering method of decomposition of raw
materials, nepheline syenites, sinter, chemical and mineralogical composition of raw materials,
coagulant, silica.
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OCHOBHBIE TPEBOBAHUS K HOPMUPOBAHUIO KAYECTBA ATMOC®EPHOI'O
BO3AYXA
Cag3aesa 111.X., Hazapos I1.b., 3oupos ®@.b.
(Uucmumyma xumuu um. B.M. Huxumuna HAHT)
Annomauyun. Hopmuposanue kauecmea ammoc@eprHo2o 6030yXa NpPOU38OOUMCsl C
Yenvio YCmaHosieHus NnpeoeibHo OONYCMUMbIX HOPM 8030eliCeus Ha ammocgephblii 8030YX,
0becneyusarux 3K0102U4ecKyr0 6€30nacHOCMb HACeNeHUs U OKpylcarowell npupooHoll cpedvl
8 pe3yibmame X03UCMBEHHOU U UHOU OesimelbHOCU. Dmu HOpMamussl, papabamsiéaemvle Ha
OCHOBE MENCOVHAPOOHBIX CMAHOAPMO8, KOHBEHUUU U CO2NAWLeHUL, HOBEUWUX O0CMUNICEHUL
MUPOBOU HAYKU.

Kniouesvie cnosa: nopmuposanue  8bl0pocos,  npeoenrbHO-00NyCMUMbLL  8blOPOC,
KOHYeHmpayusi 8peOHblX 8b10POCO8, eOUHUYA USMeEPeHUs 8 amMocdepe, 800e, 8 nouee.

HopmupoBanne kadecTBa aTMOC(hEpHOTO BO3JyXa MPOU3BOJUTCS C IEIBIO0 YCTAHOBJICHUS
MpeenbHO JIOMYCTUMBIX HOPM BO3ACHCTBHS Ha aTMOC(epHBIH BO3AYyX, O00ECHEUYMBAIOIINX
IKOJIOTMUECKYIO 0€301MacCHOCTh HACENICHUs U OKPYKAIoIeH MPUPOTHOM Cpelbl B pe3yibTare
XO3SIMICTBEHHOM ¥ MHOM JEATEIBbHOCTH.

OTH HOPMATHUBEI, pa3pabaThIBa€MbIe HA OCHOBE MEKIyHAPOIHBIX CTAaHAAPTOB, KOHBEHIIMA U
COTJIAIIEHUH, HOBEUIIINX JTOCTHKEHUI MUPOBON HAYKH, JOJKHBI OTBEYaTh MHTEPECAM OXpPaHbI
3I0POBbSI JIFOJIEH U OXPAaHbI OKPYKAIOIIEN CPEbl, OHH YCTAHABIUBAIOT:

-TpeIeTBHO JIOMYCTUMbIC KOHIICHTPAIIUN 3arPS3HSIONIMX BEIIECTB B aTMOC(HEPHOM BO3yXE;

-IpEJIETTbHO  JIONMYCTHUMBIE  BBIOPOCHI  3arpsI3HSIONIMX  BEIIECTB  CTAIlMOHAP-HUMH U
NepeABUKHBIMA HCTOYHUKAMM 3arpsI3HEHNUS;

-IPEJIETbHO JOIMYCTUMBIE YPOBHH 3JIEKTPOMATHUTHBIX MOJIEH, U3Ty4YEHUN U UHBIX BPEIHBIX

¢u3nueckux Bo3aeHcTBUH (1IyM, BUOpaLus U Ipyrue).
35


mailto:shams_n63@list.ru

B®U Ba OKOJIOI' A

VYka3zaHHbIE HOPMATHBBI ONPEACISIETCS Ul KaKAO0TO CTAMOHAPHOTO MCTOYHUKA BEIOPOCOB
WIA WHOTO BPEIHOTO BO3ACUCTBUS HA aTMOCQEPHBIA BO3IYyX, a TaKKe JUII KaXIOW MOAEIH
TPAHCHOPTHBIX ¥ MHBIX MEPEIBUKHBIX CPEICTB U YCTAHOBOK.

HopmatuBbl npesenbHO JOMYCTUMBIX BBIOPOCOB 3arpsI3HSAIONIMX BEIIECTB B aTMochepy U
IpEJeNbHO JOMYCTUMBIX BPEOHBIX (PU3MUECKUX BO3JACHCTBUN Ha HEe yCTAaHABIMBAIOTCS Ha
YPOBHE, MPU KOTOPOM BBIOPOCHI U (DU3MUYECKHE BO3JICHCTBHUS OT KOHKPETHO M BCEX IPYIHX
UCTOYHHKOB B JAaHHOM palOHE C YYEeTOM MEpPCIEKTUBBI €ro pa3BUTHS HE MNPUBEAYT K
NPEBBIIICHUIO MTPEAETHHO JOMYCTHUMBIX YPOBHEH (hU3NUYECKUX BO3ICHCTBHA.

B HeoOXOomMMBIX ciydasx Jisl OTACIbHBIX PaiiOHOB MOTYT OBITH YCTaHOBIJICHBI Oolee
CTpPOTHE HOPMATHUBBI TMPEIEIBbHO JOMYCTUMBIX KOHIIEHTPALMHU 3arps3HSIONIMX BEIIECTB B
aTMOC(epHOM BO3yX€ U BPEAHbIX (PU3NUECKUX BO3ACHCTBUI HA HETO.

[Ipy HEBBIMOTHEHUM YyKAa3aHHBIX HOPMATHBOB BBIOPOC 3arps3HSIOMIMX BEHIECTB JOJDKEH
OBITh OTPAHWYEH, MPHOCTAHOBIICH WJIM 3alPEUICH, BIUIOTH JO MPEKpAIlEeHUs IesTeIbHOCTH
NPEANIPUATHH, YYPEKICHUH, OpraHM3alliid, y4acTKOB, LIEXOB, 00OpyJOBaHHs (B TOM 4YHCIE
NPEANPUATH  BOCHHO-IPOMBIIUICHHOTO KOMIUIEKCA), a Takke TpakIaH B IOpPSJKe,
ycTaHOBJIEHHOM 3akoHOM PecnyOnuku Tamkukuctan «O0 oxpane aTMoc(hepHOTO BO3LyXay.

[MpennpusTys, yupexIeHHs, OPraHU3aLUH, JeSITEIbHOCTh KOTOPBIX CBA3aHO C BBIOpOCAMHU
3arps3HSIOIMX BEMIECTB B arMocdepy, HE3aBHCHMO OT WX MPUHAMISKHOCTH H  (hopm
COOCTBEHHOCTH 00sI3aHBI TIOJYYHTH pa3pelieHre Ha BRIOPOC BPEIHBIX BEIIECTB B aTMOcdepy B
opraHax, OCYIIECTBIISIOIIUX TOCYIapCTBEHHBIH KOHTPOIb 32 OXPaHOH aTMOC(epHOro BO3IyXa,
IPOBECTH OPraHU3AIMOHHO- XO3SMCTBEHHBIC, TEXHHYECKHE W WHBIE  MEPONPUSATHS IS
oOecrieueHHsl BBIMIOJIHEHUS, YCIOBUH M TpeOOBaHWM, MPEITyCMOTPEHHBIX B Pa3pelICHUSX Ha
BBIOPOC, TPUHATH MEpPbl MO CHMXKEHHMIO BBIOPOC B 3arpsA3HSIONIMX BELIECTB, 00ECIEUYUTh
Oecriepeboiinyo 3¢ heKkTUBHYIO paboTy U MoAIepKaHNuEe B UCTIPABHOM COCTOSIHUH COOPY>KEHUH,
0o0OpyOBaHUS W ammapaTypbl A YHCTKM BBIODOCOB M KOHTPOJS 32 HUMH, a Takke
OCYLIECTBIISATh IIOCTOSIHHBIA ~ y4yeT KOJMYECTBA M COCTaBa 3arps3HSIONIMX  BELIECTB,
BBIOPACHIBAEMBIX B aTMOC]EDY.

MEPOIIPUATHUS 1O KPATKOBPEMEHHOMY CHUKEHHWIO BBIBPOCOB
BPEJHBIX BEHIECTB B ATMOC®EPY B IEPUO/]I HEBJIATOITPUSATHBIX
METEOPOJIOTHUECKHX YCJOBUI (HMY).

1. IHTEeHCHBHOCTh BBHIOPOCOB BPEIHBIX BEIIECTB B aTMOC(Epy IOJKHA CHUXKAThCS IMOJ
KOHTPOJIEM MPEINpUATHs 10 TPEOOBAHUIO OPraHOB TMAPOMETEOPOIOrMYECKON MIIM CAaHUTapHO-
AMUJIEMHOIOTUYECKON CIIYyKObl MpH 0c000 HEONarompuATHBIX MeTeoycioBusix. Hampumep,
KOTJa HaJ HCTOYHMKOM pAacIojlaraeTcsl MPUIIOIHATAas TeMIepaTypHas HHBEPCHS U BeETep
HaIpaBJIeH OT UCTOYHUKOB BBIOPOCOB HA JKUJIYIO 30HY, IPHUYEM B MPU3EMHOM cJioe aTtMochepsl
HabOmoaeTcst cunbHoe mpesbinienre [1/IK u Bo3pacratomiee 3arpsi3HEHUE BO3/1yXa BPEIHBIMU
BEIIECTBAMH.

2. Tlpu o0cob0 HEOMarompHUATHBIX METEOYCIOBUAX B KPATKOBPEMEHHBIE TIEPHOIBI
3arps3HEeHusl aTMoc(epsl, OMacHble Ui 3/0pOBbS HACENCHHs, NpPEANpusiTHEe O0ecreyuBaeT
CHIDKEHHE BBIOPOCOB BpEIHBIX BELIECTB, BIUIOTh JO0 YaCTUYHON WIJIM TIOJHOW OCTaHOBKHU
HPEIIPUSATHSL.

3. MeponpusaTusi 1Mo KpaTKOBPEMEHHOMY CHH)KEHHUIO BBIOpocoB B mepuox HMY s
OPTraHM30BAaHHBIX HCTOYHHKOB BBIACICHUS 3arps3HSIONMX BEIIECTB HE3aBHCHMO OT TOTO,
000pY/IOBaHBI I OHU OYUCTHBIMHU COOPY>KCHUSMH WJIN HET.
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4. B 3aBHCHMOCTH OT COCTOSIHUS aTMOCQEPBI CO3AAI0TCS PAa3HbIE YCIOBHUS PAaCCEUBAHUS
3arpsA3HSIOIMX BeUIecTB B atMocepHOM Bo3ayxe. KoHTponmpyrommmu opraHaMu ropoja Ha
NpPEANPUATHE TEePelacTCs IITOPMOBOE OIOBEHICHUE {IpPH IMPOTHO3E OXKUAAEMBIX BBICOKHX
YpOBHEH 3arps3HEHUsS Ha MPEANPUATUAX} [0 TPEM KaTEropusiM OIACHOCTH, KOTOpbIE
COOTBETCTBYIOT TpPEM peXHMaM pabdOThl NIPOMBILUIEHHBIX MPEAIPUATHH B  YCIOBHSX
HEeOJIaroNnpHusTHbIX METEOPOJIOrMUECKUX YCIOBUI:

— TiepBasi KaTeropus ONAacHOCTH (IIEPBbIN pexXUM pabOThI MPEANPUATHS) — Y TOBEPXHOCTH 3€MJIIU
OOHApyKEHO MJIM OXHJAeTCS HAKOIUIEHHE 3arpsi3HAIOLIMX BEIIECTB, KOHLEHTPALMH KOTOPBIX
MOTYT JOCTUTHYTb WJIM JOCTUIJIM YPOBHEH, INPEBBILIAIONIMX MaKCUManbHO- paszoBbie IIJIK
3arpsA3HAOIINX BEUIECTB B pa3Mepe A0 TpeX pas;

— BTOpasi KaTeropusi OMACHOCTH (BTOPOH PeXHUM pabOThI MPEINPUATHS) — Y TOBEPXHOCTH 3EMITH
OKHJAETCSl WIM OOHApY)KEHO HAKOIUIEHHE 3arpsA3HSIONIMX BELIECTB, KOHLEHTPALMU KOTOPBIX
MOTYT JOCTUTHYTb WJIM JOCTUIIIN ypoBHEH, npesplimatoniux [1/1K B 3- 5 pa3;

— TPeThsl KaTeropysl ONMACHOCTH (TPETUH peXUM pabOThl NPEANPUATHS) — Y HOBEPXHOCTU 3EMJIIU
OKU/IaeTCsl WIM OOHApY)KEHO HAKOIUIEHHE 3arpsi3HAIOLIMX BEIIECTB, KOHLEHTPALMH KOTOPBIX
MOTYT JI0CTUYb (WJIM JOCTHUIVIM) YpOBHEH, MPEBBILAONIMX MakcuMaibHO-pazoBsle I1JIK Goree,
4YeM B S pas.

5. Meponpusitasi IO TIEPBOMY PEKUMY paboThl B mepuog HMY HocST opraHu3aimoHHO-
TEXHUYECKUH XapakTep M OCYHIECTBISETCS 0€3 CHMKECHHS MOIIMHOCTH MPEINpUsTHI. OTH
MEpONPHUATHS 00ECIIEUNBAIOT CHIKEHHE BBIOPOCOB 3arps3HSIONIMX BEHIECTB B aTMocdepy Ha
10- 20 % u BJTIOYAIOT B ceO0s:

a} 1O MbUIE OYUCTHBIM YCTAaHOBKAM:
oOecnieueHue decnepeOoitHON paboTHI MbLJIE OYUCTHBIX YCTAHOBOK, HE JOMYCKas UX OTIyYeHUs B
nepuosr OHMY Ha npoduiiakTuueckue ocMOTpbl, PEMOHTHI, pEBU3UH;
HeJlomylieHue paboTbl  MbIJI€  OYUCTHBIX  CHUCTEM, He JONycKas CHIDKEHHMs X
IIPOU3BOJUTEIILHOCTH.
0} 10 OCHOBHOMY ITPOM3BOJICTBY U TEXHOJIOIMUECKOMY 000PYAOBAHUIO
yYCHUJIEHUE KOHTPOJIb 32 TOUHBIM COOJIIOJIEHUEM TEXHOJIOTHYECKOTO PEXXKUMA
HeoNyleHue padoThl 000pyI0BaHMs Ha (POPCUPOBAHHOM YPOBHE
B ClIy4ae, €ClId Hayajo IUJIAHOBOE - MPEAYyHPEIUTENbHOIO PEMOHTa JOCTaTOYHO OJIU3KO
COBIAJA€T C HACTYIUIGHHEM OIIaCHBIX METEOYCIIOBUM, HEOOXOAMMO MPUYPOUYUTH OCTAaHOBKY
ATOr0 00OPYAOBAaHUS K 3TOMY CPOKY.
HHTeHcupumupoBaTh BIaXHYI0 YOOPKY MTPOU3BOICTBEHHBIX TOMEIICHUH.
B} IO BCIIOMOTaTeIbHBIM TOMEIIEHUSIM

- HE JOMYCKAaeTCs WIM OIPAaHHYMBAETCS IMPOBEICHHUE IMOTIPY304HO-Pa3rpy30YHBIX pabor,
CBSI3aHHBIX C MbIEOOpa30BaHUEM, U cyxas yOOopKa MOMeleHu
UHTEHCUQUIMpYeTCcs yOOopka MOMENIEHHH W TEepPUTOPHUM MpeArnpHUsTHs NbUIEyOOPOYHBIMU
MalIuHaMHU.
6. MeponpuaTusi 0 BTOPOMY PEeXUMY paboThl mpeanpusatus B ycnosusx OHMY BkitouaroT B
ce0ss MeponpusiTHs 1-To pexuma, a TakKe MEpPONPHUSATHS, BIHMIAIOIIME HAa TEXHOJIOTHYECKHE
MIPOLIECCHl M CONPOBOXKJIAIOIIMECS HE3HAYUTEIBHBIM COKpALEHUEM IIPOU3BOAUTEIILHOCTU
IPEINpUATHS, YTOObI COKPATUTh BBIOPOCHI B atMochepy Ha 25- 30 % (3ampemiaercs mpoayBKa
KOTJIOArPEraTtoB) U MPEACTaBIAIOT CIEAYIOIINE MEPONPUATHSI OOLIET0 XapaKkTepa:

- CHI)KCHHE IPOM3BOJUTEIBHOCTH OTACIBHBIX allllapaToB M TEXHOJIOTMYECKUX JIMHHH,

paboThl KOTOPBIX CBSI3aHBI CO 3HAYUTEIHLHBIMU BBIICTICHUSIMH B aTMOC(EPY BPEIHbBIX BELIECTB;
37



B®U Ba OKOJIOI' A

- B CcIyd4ae, €ciIM CpPOKM Hayaja IUIAHOBO-IPEAYNPEOUTEIbHBIX padOT IO PEMOHTY
TEXHOJIOTUYECKOTO o0opyaoBaHuss W Hactymwieaus HMY pocrarouno OnmM3ku, chemyer
IPOBECTH OCTAHOBKY 000PYZIOBAHMS;

- YMEHBUICHUE UHTECHCUBHOCTH TEXHOJOTMYECKUX IIPOLIECCOB, CBA3aHHBIX C ITOBBIIICHHBIMU
BBIOpOCAaMM BpPEIHBIX BEIIECTB B arMocepy Ha TeX MPEINpUATHSX, TIA€ 3a CUeT
MHTEHCU(UKAMM U UCIOJIb30BaHUS OoJiee KauyeCTBEHHOI'O ChIPbsi BO3MOXKHAa KOMIIEHCALUS B
nepuog HMY;

- OrpaHUYCHHE HCIOJIb30BaHUS ABTOTPAHCIOPTA M APYTHX IEPEIBUKHBIX HCTOYHUKOB
BbIOPOCOB Ha TEPPUTOPUM MPEANPUATHS U TOpojJa COIVIACHO paHee pa3pabOTaHHBIX CXEM
MaTepHUaJlos;

- 3alpelleHNe CKUTaHUS Mycopa U OTXOJI0OB IIPOU3BOJICTBA, €CIM OHO OCYILIECTBiIseTCs 0e3
UCIIOJIB30BAaHNsl  CHEUUAIbHBIX  YCTAHOBOK,  OCHAUICHHBIX  IIbUIEra30yJaBJIMBAIOLIUMU
YCTaHOBKaMHU;

- 3amIperieHue padoThl XOJOAWIBHBIX M JAPYIMX YCTAHOBOK, CBSI3aHHBIX C YTEUKOH
3arps3HAOIIUX BELIECTB.

7. Meponpusartus 1o TpeTbeMy PEXXUMY BKIIIOYAIOT B ce0st MeponpuaTus 1-ro u 2- ro pexxumMoB, a
TaKXe JONOJHHUTEIbHbIE MEPONPUATHS C TEM, YTOOBI COKPaTUTh BBIOpOCH! B atMoc(epy Ha 40-
50 %.

JIONOMHUTENBHO U1 3-T0 pexuMa paboThl IPEAyCMAaTPUBAIOTCS CIEIYIOLINE MEPHI:
CHIDKEHUE Harpy3kM WM OCTAHOBKM IIPOM3BOJCTBA, COIIPOBOKIAIOIICHCS 3HAYUTEIbHBIMU
BBIJICJICHUSIMU 3arpsI3HSIOLINX BEILECTB;

OTKJIFOYEHHUE aNIapaTroB U 000pYyJIOBaHUs B ClIydae BbIX0/1a U3 CTPOsl Ta300YUCTHBIX YCTAHOBOK;
3arpeleHre MpOU3BOJCTBA MOTPY30YHO-PAa3TPy30UHBIX paboT, OTrpy3Ky T'OTOBOM MPOAYKIUH,
CBIITY4Ero UCXOJHOTO ChIPbs U PEAr€HTOB, SIBISIOIUXCS HCTOUHUKAMH 3arpsI3HEHUS;
CHI)KEHHE Harpy3KH WM OCTAaHOBKA IPOU3BOJICTBA, HE MMEIOILEr0 Fa3009UCTHBIE COOPYKEHUS
OTKJIFOYEHHE O0OpYAOBaHMUsS MEPUOJUYECKOT0 JeicTBUs, paboTa KOTOpOTO CBs3aHAa CO
3HAUUTENbHBIMH BBIJICJIICHUAMHU B aTMOc(hepy;
IPOBEJCHUE TIOATAIHOIO CHIKEHUS HAarpy3Kud HapaieIbHO pPadOTAIOMUX OJHOTUITHBIX
TE€XHOJIOTUYECKHUX arperatroB (BILUIOTh JI0 MCKIIIOYEHUS OJHOTO, JBYX, TPEX U T.JI. arperaros).
Meponpustus II pesxxnma npuBoAAT K COKpAIIEHUIO BHIOPOCOB BPEIHBIX BELIECTB B aTMOCHEpPY
Ha 40-60%.

OPI'AHM3AIIA KOHTPOJIA 3A BBIBPOCAMU

BPEJIHBIX BEIIIECTB B ATMOC®EPY

B cootBerctBun ¢ I'OCTom 17,2,3,02-78 «Oxpana mnpupoasl. Armocdepa. IlpaBumna
YCTaHOBJICHHSI JIOIYCTUMBIX BBIOPOCOB CPETHUX BELIECTB MPEANPUATUIMU» CUCTEMY KOHTPOJIS
3a cOOJII0/IEHHEM HOPM IPeieIbHO JAOMYCTUMBIX BHIOPOCOB, BKJIIOYAs YCTAHOBJICHHBIN MOPSIIOK
OTUYETHOCTH, BO3JIaraeTcsi Ha MPOU3BOJCTBEHHO-TEXHUYECKUIN OTAEN, 1I€X aclupanuu, Ciayxoy
OXpaHbl TPY/a, KOTOpasi ¢ IOMOUIbIO CHEICIYKO OYJeT OCYIIECTBISITh KOHTPOJIbHBIE U3MEPEHUs
3arps3HEeHUs: aTMOC(EpHI.

B ocHOBY cuCTeMBl KOHTPOJS TOJOXKEHO OIpeJesieHHe BEeTUYMHBI BBIOPOCOB BPEIHBIX
BEIIIECTB B aTMoc(epy OT MICTOUHUKOB U cpaBHeHHE ux ¢ BennunHamu [1/IB (BCB).

OT16ops! Mpo6 U aHaIM3 Ha COo/IepKaHNe MHIPEAMEHTOB BBIOIHAOTCA 10 rpaduky. I'paduk
KOHTPOJIS NBUIEra30BbIX BHIOPOCOB MPUBOJUTCS B IPOEKTE.

KoHTponupoBaHue HCTOYHHMKOB OpPraHMW30BaHHBIX M HEOPraHW30BaHHBIX BHIOPOCOB

BPCAHLBIX BCHICCTB IMPOU3BOAUTCA IIYTEM H3MCEPCHHUA KOHILCHTPAIMK BPCIAHBIX BCIICCTB H
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00BEMOB Ta30BO3JyIIHOM M TIa30lbUIEBOM CMECH B ra3oxojax A0 M IOCIE Ta300YMCTHBIX
YCTaHOBOK.

OT16opHsI TPOO MPUBOAUTCS MPSMBIM ITYTEM.

B kauectBe mpuOOpPOB HCHOJIB3YIOTCS: acmuparop s orOopa mpod M ra3zoaHanu3aTop
[MAM-5 nns u3MepeHuss KOHICHTpAalMW TIbUIM, COJAEpKalieics B BbIOpocax. 37ech
IPUMEHSETCS BECOBOW METOJl M3MEpPEHMs BHEIIHEH (MIbTpaluy, KOTOPBIM 3aKiIrodaeTcs B
BBIJICJICHUM M3 INbUIETa30BOI0 HMCTOKA YaCTUL] MbUIM U ONPENEICHUH HUX MAacChl IyTeM
B3BELLIMBAHMU.

OnpezneneHue CKOPOCTH BO3JyXa B BO3JYyXOBOJE OCHOBAaHO HAa H3MEPEHUHU C IOMOIIbIO
AHEeMOMETPHUYECKUX TPYOOK M MUKPOMaHOMETPOB.

st cobmonenus ycranosineHHbIX HopM [1/IB (BCB) Heo6xoaumo:

- BBITTOJIHEHUE MEPONPUATHH, IPEAYCMOTPEHHBIX MPOEKTOM IO COKPAIIICHUIO BEIOPOCOB;

- IpOBEJCHUE HEOOXOIMMBIX OpPraHU3ALMOHHBIX U TEXHUYECKUX  MEPOIPUITHH,
o0ecreynBaroIuX BEICOKOA(PPEKTUBHYIO paObOTy IbIJIETa304YUCTHBIX YCTAaHOBOK;

- OCYILECTBJIATh KOHTPOJb 1O 3((EeKTUBHOCTH paboOThl MbUIE TAa300YHCTHOTO
000pyIoBaHus;

- o0ecrieyeHre CBOEBPEMEHHOM MOJIEPHU3ALUU U PEKOHCTPYKLHHU MbUIE Ta300YMCTHOTO
000pyI0BaHNS;

- BECTU IEPBUYHBIN YYeT BbIACIEHUS BPEIHBIX BELIECTB B COOTBETCTBUM IMEPBUYHOMN
OTYETHOCTH JIOKyMEHTaIuu B )xypHanax mo ¢opmam [10/1-1, IIO/-2 u [TIOA-3;

- cra otuértHocth 1o (opme 2-TII «Bo3nyx» npeacTaBisiTh €XKEroJHO TOJIBKO IIO
CYLIECTBYIOIIEMY MUCTOYHHUKY BBIOPOCOB B OTUETHOM TOAY, AJISl KOTOPHIX pa3paboTaHbl HOPMBI
ITIB (BCB).

Otuetsl 2-TII «Bo3ayx» NpencTaBiIsTh B yCTAHOBJIEHHBIE CPOKH.

Jlureparypa
. OKoJsiorust U 6e30MacHOCTh KHU3HEAEATEIbHOCTH. Y4eOHOoe mocobus s By30B, MOCKBa- IOHUTH
2000r — 447 cax.
. bezonacHocth xu3HenestenbHocTH: O6mue Borpockl bXX/I. BX]I B ycnoBusax nmpousBojcTBa U
npupoanble actiekTsl BXX/I: Kypc nexuuii / B.W. JIpsgxos; - MBanoso, 2000. - 88 c.
. bezonacHocTh xu3HenesTenbHocTH: O6mue Borpockl bXX/I. BX/I B ycnoBusix npou3BoACTBa U
npupozansie acnekTsl BXX/1: Kypc neknuii / B.1./IpsikoB; - Banoso, 2000. - 88 c.
. OKoJsiorusi 1 6e30MaCHOCTb KHU3HEEATENbHOCTH. YUeOHoe mocodus ANsiBy30B, MOCKBa- IOHUTH
— gana- 2000r - 447cax.9. Kypc nekuuit  B.W. JIpsikos; - MBanoso, 2000. - 88 c.
. Oxpana tpyna B sHeprocuctemax A.A. Bopornna H,®. [llubenko. 1073.

HMlapxu myxrtacap: Mewépxou cugpamu xasou ammocepa 60 maxcaou myxKappap
HaMyOauu Xaoou yousu Mewveépu mavcup 6a xaeou ammocgepa, Ku bexamapi 6a aAMHUIAMU
9KOO2UPO MALMUH MEHAMOSIHO 80pUO Kapoa meulasano. Hu mevépxo oap acocu cmaHoapmxyou
OAUHATMUNNATE, COZUUHOMAXO0, 84 0ACMOBAPOXOU OXUPU UIMI KOP Kapoa 6apomaoa meuasaHo.

Kanumaxou  kanuoi:  O6amevépoapopiiu  napmosxo,.mevépu  xaoou  yous,
KOHCEHmMmpamcusiu Mo00au upiocKyHaHoa,80XUOU KOCEHMPAmcus 0ap xaeo, 00, Xox.

Annotation. Rationing of atmospheric air quality is carried out in order to establish
maximum permissible standards for the impact on atmospheric air, ensuring the environmental
safety of the population and the natural environment as a result of economic and other activities.
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These standards are developed on the basis of international standards, conventions and
agreements, the latest achievements of world science.

Keywords: regulation of emissions, maximum allowable emission, concentration of
harmful emissions, unit of measurement in the atmosphere, water, soil.

Caenenust 00 aBTopax

Cap3aeBa lllabnam XymBaxToBHA - couckartelb, JlabopaTopusi KOMIUIEKCHON TepepadOTKu
MHUHEPAIBHOTO ChIPbSi U MPOMBINUIEHHBIX 0TX010B MHCcTHUTYTa XuMmuu um. B.U. M. Hukutnna
HAH PT.
Hazapos Illamc  baporaimeBuw -  A.X.H., [7aBHBIM  Hay4yHbIi  COTPYAHUK
Jlaboparopuy KOMILJIEKCHOM mepepabOTKM MUHEPAIbHOTO ChIPbsl M IPOMBIIUIEHHBIX OTXO/0B
WNucruryra xumun HAH Tamxukucrana.

TEXHOJIOI'USA HEPEPABOTKU BOPOCUJIMKATHOI'O CbIPbs CIIEKAHUEM C
XJI0PUIAOM MATHUSA
Cag3aesa 111.X., Hazapos LII.b., Typaesa 3.C., CaunoBa M.A.
(Uucmumyma xumuu um. B.1U. Huxumuna HAHT)

AHHOTaNUsA. B danuou pabome nokazano pe3yibmamol UCCIEO08AHUS NepepadomKu
bopocunukamnozo cuipos AK-Apxapckoeo mecmopodcOenuss Memooom CHeKaHUU € XA0PUOOM
MacHUs, U NPpeonazaemcs MexHoI02U4ecKds cxema npoyecca 01 KadcOOu MexXHON02UYecKol
6em8U: CNEKAHUS CbIPbSL C XI0P MASHE3UMOM, 800HAs 06PAOOMKA NOYYEHHO20 CheKd, a MAaKice
CONAHO  KUCIOMHOE  PA3NodceHusi mMeeép0oco  cuaukammuozo ocmamka. Hccnedosanuem
YCMAaHo8eHbl ONMUMAIbHblE NAPAMEMPbL NPOBEOEHUsl NPOYECCO8 NepepabomKu.

Knrouegvie cnoea: 6opocunruxamol Ax- Apxapckozco mecmopoxcoeHus, cnekamue ¢ Xiop
MazHe3UumoM, cnek, 600HAs U COJISIHO KUCTIOMHAs 00pabomKu Cnexy, ussieyeHue KOMNOHEeHMo8
CbIPbsl, ACCOPMUMEHM NOTYHAEMOU NPOOYKYUU.

KommekcHass mnepepaboTka MECTHBIX MHHEpAIbHBIX pya sABisgercs 3()(PEeKTUBHBIM
CHOCcO0OM MOJTyYeHHsI IIUPOKOT0 aCCOPTUMEHTA TOBAPHBIX MPOAYKTOB JUISl HY)KJ HAaceJIeHHs U
OPOMBIIIIEHHOCTH. OJHMMH HX TaKUX BHJOB ChIpbs SIBIAIOTCA OOpPOCHUIMKATHBIE PY/IbI
MmectopokaeHus Ax-Apxap TamkxukuctaHa, M3 KOTOPBIX MOTYT OBITh TOJy4eHBl OOpHas
KHCJIOTa, COJIM aJIFOMUHUS U JKeJe3a, CTPOUTENbHbIE MaTepUallbl, COJIM MarHUs U KaJIbLUs U JIp.
[1-3].

[lenbto HacToALIEH pabOTHI ABISETCS MCCIEAOBAHME MPOILIECCOB COBMECTHOM IepepadOTKU
O6opcoaepxamux pya: Axk-Apxap PecnyOnuku TamKuKuCTaH METOJOM CHEKAHHS C XJIOPHIOM
Maraust (XJIop MarHe3uToM), OompeziesieHne ONTUMAIbHBIX TEXHOJOTMYECKUX YCIOBMM IMpolecca
CIIEKaHUS.

POU3UKO-XUMUYECKHE XapAKTEePUCTHKHU ChIpbs. bopocuInKkaTHbIE pyAbl MECTOPOXKIECHUS
Ax-Apxap MMEIOT CIOXHBIH XMMUYECKUl W MuHepaiormdeckuii cocras: B203 - 10,4; Sion: -
59,8; Al,03-1,27; Fe203-2,2; FeO - 1,39; CaO -19,6; MgO - 0,75; TiOz - 0,15; MnO - 0,29;
K20 - 0,1; Na20O - 0,03; P20Os - 0,11; mpumecu -3,91%][6-7].

OCHOBHBIMU MOPOJ000OPA3YIOIIMMU MHHEpANIaMU OOPOCUIIMKATHOW PYAbl MECTOPOXKIACHUS
Ax-Apxap sBistorcs:  ganOyput (CaO-B203-2Si02), maromut (2Ca0-B203-2Si02-H.0),
kanpiuT(CaCO3), mupokcensl (CaO-FeO-2Si0»), rpanat (3Ca0-Fe203-3Si0»), B MeHbIIICH Mepe
npucyrcTByeT ruapoboparmt (CaO-MgO-3B203-6H20 nmn CaMgBsO11-6H20).

40



B®U Ba OKOJIOI' A

[Tycras mopoma mpeacraBiena rturncoM CaSOs-NH2O, TIMHUCTBIMH  MHHEpajJaMu
(rugpocmona  (Na)Alz-(AlSiz)-O10[(OH)2-H20]), kBapuem (SiO2). ¥ MOHTMOPHUIUIOHUTOM
([Na,Ca]oz3(Al,Mg,Fe)2Si4010(OH)2-nH20).

Pesynbratel POA ncxonHoi 60pOCHIMKAaTHON pyIbl IPUBEICHO Ha pUCYyHKe 14.
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Puc. 14. - Penmeenoecpamma 60pocunukamuou pyovt mecmopodtcoenus Axk-Apxap: ke. - keapy, K.
- Kanvyum, 2. - epanam, 0. - 0an oypum, oam. - 0Amoaum, n. - NUPOKCEHbL, 2.- 2UOPOCTI0d, 2U0.
- 2uopobopayum, MOHM. - MOHMMOPULIOHUN.

Pe3ynpTaThl HcciaeoBaHMS BIUSHHE pPa3IWYHbIX (PU3MKO-XMMUYECKUX (AKTOPOB Ha
IPOIIECC COBMECTHOIO CMEeKaHUs OOPOCHIIMKATHBIX PYJ C XJOPUIOM MarHusi IpeAcCTaBIeHbl Ha
puc.14.

BnusiHue Temmeparyphl CliekaHUsl Ha CTETIEHb PA3NIOKEHHs PYIbl M3y4eHO B MHTEPBAJIE OT
500 1o 1000°C (puc.15a). [Tpu 5TOM HeM3MEHHBIME (hAKTOPAMHU SBIAIKCH TIPOJOKHTETLHOCTD
nporuecca crekanust - 50 MHUH.; MaccoBO€ COOTHOILIEHUE OOpocHiIMKaToB AK-Apxap: XJjopuaa
Marausi paBHo - 1:2,0; xpymHOcTh "actuil pya 0,16 - 0,1 mm u mernee. CreneHb W3BJICUCHUS
KOMIIOHEHTOB ChIpbsi Ipu Temmeparype cnekanuss /00°C yxe nocturaer 95% wu Bbie.
Maxkcumansroe m3Bnedenue Al20z, B20s, Fe203 naxomurtcst B uHTEpBasie Temmneparyp 850-
950°C, re 3HaueHUS CTETIEHU U3BIICUCHUSI KOMIIOHEHTOB HaXosaTcs Ha ypoBHE 98,5-99,6%.

Oco0bIM  (pakTOpOM, BIUSIONIMA Ha pa3iokKEeHWE MHHEPaToB OOPOCHIIMKATHOTO CHIPhS
ABIIIETCS. MAacCOBOE COOTHOIIEHHE OOPOCHIIMKATHOIO ChIpbsl K XJopuay MarHus (puc.150).
VYBennueHne MacCOBBIX COOTHOWIEHHWM CBHIPbsS K XJIOpUay MarHus ot 1:2 mo 1:2,5 mpuBoaut K
MOCTETICHHOMY YBEJIMYCHHIO W3BIICUECHUSI KOMITOHEHTOB COCTaBa CIIEKY, I/Ie CTETIEHb H3BICUCHUS
okcuoB gocruraet, %: B20s - 92,0; Al,Os - 94,5; Fe,03 - 98,8.

ITpu MaccoBBIX COOTHOIICHHUSX CBHIPbS K XJIOpy MarHe3uT 1:2 u 1:2,5 creneHp U3BICUCHUS
KOMITOHEHTOB JIOCTUTal0OT MakcuMyMa. OHa HaxonuTcst Ha ypoBHe 95,7 - 98,8%. OnTuManbHbIM
MaccoBbIM cooTHomeHneM pyasl K MJClz mMoxHO cumtarth 1:2, rae CTeneHb H3BICYEHHUS
KOMITOHEHTOB HaxojaTcsi Ha ypoBHe 97,4 - 99,8 %, a MaccoBble IOTOKH CHIPHEBBIX MAaTEpPHUAJIOB
B TEXHOJIOTHH MUHHMAJIHHO.

Takxe uccineoBaHO BIUSHUE pa3Mepa YacTUIl MCXOIHOM pynbl Ha CTENEHb W3BICUCHUS
KOMITOHEHTOB €€ coctaBa (puc.15r). B untepBane Benuuund aquamerpa gactui ot 0,1 10 0,16 mm

Ha6J'IIOI[aeTCSI OIITUMAJIbHasA Pa3jIoKCHUC CBIPbSA C U3BJICUCHHUEM KOMIIOHCHTOB, COCTABJIAIOIINX
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crek ot 96,7 no 98,7%. Ilpu pasmepe uwactun ceipbst 0,1 MM U MeHee Kelle30coAeprKalue
MUHEpPAIbl: OMOTHUT, TpaHAT, MUPOKCEHHI U MOHTMOPUJUIOHUT Pa3liaratoTcsi MOJHOCTBIO, TIe
creniedb u3BieueHus: Fe;Os mocrturaer 100%.
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Puc 15. 3asucumocms cmenenu uzgneueHus OKCUO08 AnOMUHU, OOpa, dHcenesa om
memnepamypol CneKaHus

(a); MaccoBOTO COOTHOIIIEHUS Py K XJIOPUAY MarHus

(0); MPOAOIKUTETHHOCTH CIIEKaAHUS

(B) 1 pa3mepa 4acTUIl UCXOTHOU PYIbI

(r). 1. Al,O3 2. B20O3 3. Fe20a.

Brmusiaue npyrux (akToOpoB Ha pas3lioKeHWE PYIbl M HM3BICYCHWE WX COCTABIISIONIUX
KOMITOHEHTOB MO>XHO HaOJIOJaTh MO COOTBETCTBYIOIIMM TpaduKaM 3aBUCUMOCTH Ha puc.15B u
15r.
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X mopHn MarHiw
(xmopmarsesmT)

Bopocunmearter Ax-ApxapcrEoro
MECTOp O I CHITE

- -

Ipobmenne, Mamensaermie 0o kpyvrEocti 0,16 umu 1 meHee,

d

Kpuctannmmzaipm 1

CYIIOEA M PEITHEIIIZAarIre

Criem eHMe CBIPE SEBIX MATSPHAIOE MACCOBBIX
COOTHOII €HMI - pyda: couas = 1-2+2.5

S

AFupgras ¢ aza
Mg Clz,

MNaClI, KCI

e

CriexaHie m I TEI TP TeMriepaType - 850-950°C

e

Bognaa obpaboTtira crieka

HO —>

e

Pazpenemme 3O KO M TEepOoil G a3l IIvIBEIIBL

d

TeepOEdt CHMTMEATHEINT OCTATOK
CaClz,

IIPMMEeCcIi

-
ConaHo EcIoTHOS PasmosEeHIIS
TECDOCT O CHNIMEATHOD O OCTAaTEAa

HCI —

w

Paznenemmie 3UOKOMA M TEepmoii Gazel My nBNEL

d

R

AFunxaa & aza:
ComaHoKICIbIE COJTF

AICIs, FeCls Teepnan
1 H:BOs haza:
S10:

e

PacTreopeHie B rIMLIcpHHE

e

PazpneneHiie X MOKOH M TEcpnoii dazsr

b

Faanan Teepnas
d aza: basza:
H:BOs ATICIs, FeCls

Puc.16. Texnonoeuueckas cxema nepepabomku 6opocunukamos Ax-Apxapcxoeo

MQCWIOPO.?!C@eHM}Z MemoooM CHEKAHUS C XJA0P MACHEZUMOM

Takum 00pa3oM, ONTUMAIbHBIMU TEXHOJIOIMYECKHMMH YCIOBUSMHU MPOIIECCa COBMECTHOTO
crieKaHus OOpOoCHIMKaTHOe AK-Apxapa ¢ XJOPHJIOM MarHus sIBJISIOTCS: TeMIlepaTypa rporiecca
cnekanus - 900-950°C; maccoBoe COOTHOIIEHHE OOPOCUIMKATHOTO CHIPhS M XJIOPUAA MarHus -

1:2+2, 5;, mpOIOIKUTEIILHOCTh Ipoliecca criekaHus 45-60 MUH U KPYITHOCTH YaCTHI] HCXOTHBIX

ceIpbeBbIX MaTepuasioB 0.16 - 0,1 mm u meHee.

Ha ocHoBanmn MOJIYUCHHBIX JaHHBIX pa3pa60TaHLI IMpUHOUIIHAJIIbBHAA TEXHOJOTMYCCKasa

cxema nepepaboTKi OOPOCHUIITMKATHOTO CHIPhsl MECTOPOXKIEHU AK-Apxap METOJOM CIEKaHHS C

XJIOp MarHe3uTom (puc.3), KOTopasi COCTOMT M3 CJIEIYIOLUIUX OCHOBHBIX OMNEpPALM: CMEIIECHUE

pyast ¢ MgClz, cnekanue MMXTHI, BOJHAS U COJSTHO KHUCIOTHast 0OpaboTKa crieka, pasJiesieHue

nynaenel. Bo3epar HempopearmpoBaBuiero ocrarka - MgClz B rosoBy mpouecca CIEKaHHs,
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pazzeneHus KpemHe3ema (GUIbTpalueil MyJablbl C MOJYYEHHEM CMELIAHHBIX CTPOUTENbHBIX
MaTepuaiaoB, OOPHON KHCIIOTBI, CBHIPbSl JUIsI MPOU3BOJICTBA CMEHICHHOW aIFOMO-XKEIE3UCThIX
KOAryJIsIHTOB, JKEJIe30- OKCHJIHBIX MUTMEHTOB, a TaKXKE YUCTOW IO JKeJe3y reiisi KPeMHHEBOH
KHUCTIOTHI.

Jlureparypa
Huxomnaes, A.B. Coopauk «bop» / A.B. Huxonaes, A.I'. Kypnamesa// Kondepenmus mo xumuu
6opa u ero coenurenuit. -M.: ' XU, 1958. - C.19.
TkaueB, K.B. Texnonorus Heopranmdeckux coeauHenuid Oopa / K.B. Tkauer, lO.C.
IInemmeBcknii. - JI.: Xumus, 1983. - 208 c.
Hazapos II.b., Taroee M.M., Xynoépos JI.H.// TexHomoruueckue OCHOBBI KOMIUICKCHOM

nepepaboTku OOpOCHITMKATHOU pyabl ¢ cynbdarom Hatpus / // Bectauk THY. — 2019. - Nel. —
C.201-205.

HMlapxu myxrtacap: Jap magoou Mmaskyp Hamuyaxou mMaxKuku ycyaxou 6a oacm
osapoanu naueacmazuxou 6op az mavoanxou oOopcunukamuu koHu Ak-Axkxap 6o 60 ycyiu
2Y00XMaKyHil 60 X10puou MacHUll HUWOH 0004 ulyod, mapxu mexHoiocusu Kopkapo bapou xap
SAK 3UHHAU KOPKAPO. 2YOOXMAKYHUU MAbOaH 60 XA0puodu MacHuil, Kopkapou obuu 2yooxma 6a
X0pud Kuciomazuu MaxKwoHy CUTUKAMUU caxm newHuxoo eapoudaacm. bo maxxuxomxo
wapmxou Mysmaouiu KOpKapou Mav0an MyKappap Kapoa utyoaacm.

Kanumaxou kanuoi: oOopocunuxkamxou KoHu Ak-Apxap, 2yooxmaxyuii 600 Xiopuou
MazHutl, 2yooxma, Kopkapou oo0il 6a Kuciomazuu 2y0oxma, UCHUXPOYU KOMNOHEHMX0U MAbOAH,
MAapKudU XUMUABH 604 MUHEPATIO2UU MALOAH, HAMYOX0U MAXCYI0mu 60poop.

Abstract: This paper presents the results of a study of the processing of borosilicate raw
materials from the Ak-Arkhar deposit by sintering with magnesium chloride, and proposes a
process flow diagram. Research has established the optimal modes of processing for each
technological branch: sintering of raw materials with chlorine magnesite, water treatment of the
resulting sinter, as well as hydrochloric acid decomposition of the solid silicate residue.

Key words: borosilicate’s of the Ak-Arkhar deposit, sintering with chlorine magnesite,
sinter, water and hydrochloric acid treatment of sinter, extraction of raw material components,
range of products obtained.
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ONPEJIEJIEHUE MEPEYHS BEIIIECTB, MIOJJIEXAIIUX KOHTPOJIIO B IPU3EMHOM
CJIOE ATMOC®EPHOTI'O BO3JAYXAT. AYIHAHBE ITYTEM PACYETA KJIACCA
OITACHOCTH BEHIECTBA (KOB)

Kapumos C.M., llloes C.C., I'ynaxmanos X.111., boooes X.b.

(TTY umenu axademuxa M.C. Ocumu, 2. [[ywmanbe, Pecnybnuxa Tadxcuxucmarn)

AHHoTanus: B crathe paccMaTpuBaeTCs HaMpaBJICHUS Pa3BUTHS CUCTEMbI YKOJIOTHUYECKOTO
MOHUTOPHUHTa KadyecTBa arMochepHOro Bo3ayxa Ha mnpumepe r. JlymanGe. BwiOpocsl B
atMocdepy tepputopun 1. JlymanOe MIPOMBIIIEHHOTO
TerodHepreTudeckoro komruiekca (TOI) u TpaHcopTa OKa3bIBAIOT 3HAYUTEIHHOE BIUSHUE HA

Ha oT IIPOU3BOJICTBA,
COCTOSTHUE YE€JIOBEKA, MPOKUBAIOIIETO HA TEPPUTOPUU IOpPOJia U HAHOCUT ONPEIEIICHHBIN Bpe]
Ha COCTOSIHHE OKPY’KAIOUIYI0 MPUPOAHYIO cpeny (aTMocdepa, BOABI, MOYBA, PACTUTEIbHBINA H
YKUBOTHBIN MUD).

KuroueBble cioBa: aTMoc(epHbIl BO3yX, TOPOJACKON Cpelibl, BBIOPOCHI, 3arpsA3HsIOIIEe
BeniecTBo (3B).

Heablo naHHON PaldoThHI - ONpe/eleHue MEpPeyHs BELIECTB, MOAJSKAIIMX KOHTPOJIO B
IPU3EMHOM cJioe atMoc(epHOro Bo3ayxa Ha mpumepe r. JlymanOe s ycuineHus (QyHKIUMA
9KOJIOTHYECKOT0 MOHUTOPUHIA HAa TEPPUTOPUU TOPOJIa. 3arpsi3HeHHEe aTMOC(HEPHOro
BO3/yXa BIOpOCAaMM BPEAHBIX BEIIECTB SBJISIETCS ITI00AIbHOW KOJIOTMYECKOM MpodsieMon i
OKpY’Kalolen cpeabl (CHIKEHHE MPO3pPavyHOCTH aTMOC(Ephl, TapHUKOBBIN () (EKT, 030HOBEIE
JIBIPEI,
aTMOC(epHOTr0o BO3yXa HaJl FTOPOACKON TepPUTOpHEH (PAaKTUIECKH SBISETCS CIOKHOW MOJIENBIO,

CMOT, KHCIOTHBIC JOXIH), a TaKkKe 370poBbsi HaceneHus [1-4]. CocrosHue
(GyHKIIMOHUPOBAHHE KOTOPOU ompeesieTcs AByMs (paKTopaMu:

- 3arpsA3HEHUEM BBICOKHUX CIIOEB aTMOc(epbl Haj ropoJOM, CO3[aBaéMbIM BBIOpOCAMH OT
CTallMOHAPHBIX HCTOYHUKOB;

- 3arpsi3HEHHEM NPU3EMHBIX CIIOEB aTMOC(ephl, Ha KOTOPOE BIUSIOT B OOJbIIEH CTENEHU
BBIOPOCHI aBTOTPAHCIIOPTA.

[TpombinieHHs komIuieke T. [lymanbe BkitouaeT Ha cerofHs 6onee 140 mpennpusTuii
pa3nuuHbIX (OPM COOCTBEHHOCTH, TJIe 3aHATO OoJee 25 ThicAY YeNoBeK HaceleHus ropoaa. I1o
JTaHHBIM AreHTcTBe Mo cratuctuke npu llpesunente Pecnyonuku Tamxkukucran, B 2021 roxy
BbIOpOCHI BpEIHBIX BeulecTB B arMmocdepy B Tamkukucrane coctasisuiii 510,6 Teic. T., U3
KOTOPBIX OT CTAallMOHAPHBIX UCTOUHMKOB 3arpsi3HeHUs B atMocdepy noctynuio 61,5 Teic. T. U
OT TEepeABIKHBIX MCTOYHMKOB 449,1 T1bhic. T. BbIOpochl mbuM B aTMochepHbI BO3IyX
CTAIlMOHAPHBIMU HCTOYHUKAMU COCTAaBIAOT 25,2 Thic. T. (38,6% oT oOmmiero kommuecTBa
BbIOpocoB). CyMMapHble BBIOPOCHI BPEIHBIX BEIIECTB OT CTAIMOHAPHBIX M IEPEIBUKHBIX
UCTOYHHKOB HanOoJiee 3arps3HeHHBIX perioHOB Ta/KMKUCTaHa TIpeICTaBlIeHbI B TabmuIe 2. [6].

Tabnuya 2

Junamura 6bl0pocos 8pedHbIX euecms om CMaAyUOHAPHLIX U NEPEOBUNCHBIX UCTNOYHUKOB &

ammocghepy no pecuonam Tadxrcukucmana

Ob6mnacTs, Banossiii 006EM BEIOPOCOB THIC. T/TOJT
ropoJ 2019r. 2020r.
Bcero | ot oT Bcero | or oT
CTAIlMOHAPHBIX | TIEPEABUKHBIX CTAIlMOHAPHBIX | TIEPEABUKHBIX
HUCTOYHUKOB HMCTOYHUKOB HMCTOYHUKOB HUCTOYHUKOB
PecnyOnuka | 318,2 | 64,8 253,4 510,6 | 61,5 4491
Tamxukucrad
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r. lyman6e 60,8 | 17,2 43,6 94,2 | 18,8 75,4
Cormumiickas | 104,8 | 11,8 93,0 179,9 | 15,1 164,8
00J1acTh

XarinoHcKas 72,6 18,6 54,0 106,4 | 8,5 97,9
00J1acTh

PPII 73,1 | 174 55,7 1175 | 19,1 98,4

Kak BumHO u3 TaOuuibl 2, HauWOOJbIIEe KOJMYECTBO BHIOPOCHI BPEIHBIX BEIIECTB OT
CTallMOHAPHBIX U MEPEJIBUIKHBIX UICTOYHUKOB M0 MACIITA0y TEPPUTOPUHU BO3JICUCTBUS HA OKPYKAIOIIYIO
cpeny oOpasyercs Ha r. JlymanOe. B 2020 romy BBIOPOCHI OT CTAaI[MOHAPHBIX M TEPEIBHKHBIX
ucTOYyHUKOB B T Jlyman6e cocraBuiu 18,4% ot obmero oobema no crpane, B Corauiickas 0o61acTh
35,2%, B Xatnouckas obnacts 20,8% u B PPI1 23,0% [6]. B »Toii cBsi3u cienyeT OTMETUTh, 4TO
HauOOJIBIINM UCTOYHUKOM 3arps3HeHHsI aTMOC(HEPHOTo Bo3ayxa B I. Jlyman6e BHOCUT IPEIPHUITHS 110
BBIIIYCKY CTPOMTENBHBIX MaTepuanoB (ILIEMEHT, KepaMHUYeCKUW KUPIHUY, H3BECTh M 1p.), JErKas
MIPOMBIIIJICHHOCTh, MAIIMHOCTPOCHHUIO M METAI000paboTKe, Terodneprerndeckuii komrmieke (TOLI-1,
TOII-2). OcHoBHBIMH BbIOpOCaMH B aTMOC(EpHBIH BO3MyX OT MPOMBIILICHHOIO MPOU3BOACTBA U
TEIUIOPHEPTETHIECKOT0 KOMIUICKCA TpEeICTaBiieH B Tadmuie 3. Takke K TaKUM BBIOpOCAaM MOXKHO
orHect JIOC (neryune opraHMYecKHe COCIUHEHUS ), TUOKCUHBI, ()ypaHbl, XJIOPUCTHIA BOJIOPOI U JIp.
[3,5].

Tabnuya 3.

Ilepeuensb OCHOBHBIX 3A2PASHAIOWUX Gewecms, NOCMYNAOWUX 8 AMMOCEHEepPHbIl 8030YX Om

CMAYUOHAPHBIX U NEPEOBUNCHBIX UCTNOUHUKOS.

Kon HaunmeHnoBaHnue BemecTBo Kpurepun xauyectBa armocdepHOro
BEIIIECTBA BO3yXa
IMIKm.p. | ITI1KCc.c. Kunacc
OIMaCHOCTH

301 A3oTa qHoKcHU 0,2 0,04 2

304 A3oTa okcun 0,4 0,06 3

328 Caxa 0,15 0,05 3

330 Oxkcubt cepol 0,5 0,05 3

337 Okcup yriepona 5,0 3,0 4

2902 Bs3Benienunle BemecTsa 0,5 0,15 3

2908 [TeuTe HEOpPTaHUYECKAS 0,3 0,1 3

W3 cymmapHOTO 00BbEMa BPEIHBIX BEUIECTB, KOTOPHIE BHIOPACHIBAIOTCS MPEANIPHITASIMHA
ropoja, CIeAyeT BBIACITUTH 3arps3HeHHe aTMOocQephl MbUTbI0. J[MHaMHUKa BBEIOPOCOB BpEIHBIX
BelecTB (TBEP/AbIC U ra3000pa3HbIe) OT CTAMOHAPHBIX HCTOYHUKOB TPE/ICTaBICHa B Tabiuie 4
U pucyHke 17.

Tabauya 4.

Hunamuxa 6v16pocoé om CMAYUOHAPHBIX UCMOYHUKOE 6 AMMOCEEPHbI 8030YX NO
OCHOBHBIMU NPOMBIULTEHHBIMU 20podamu Taddcukucmana.

Bri6pocer Br16pock! ThIC. T/TON
2016 2017 2018 12019 | 2020
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r. lyman6e 7,0 14,5 16,2 17,2 18,8
r. XymKaH 0,7 0,7 0,9 1,2 3,0
r. boxTap 1,7 1,6 1,8 18,6 0,5
r. TypcyHzona 17,4 14,2 14,4 15,7 17,5

600

558,1 $551.9

500

400

300

200

100

1991 2016 2017 2018 2019 2020

EMOITIaXOU caxT -TBep/iblc ETra3MOHaH/ Ba MOEH - I‘213006p213HI>IC " XKXKUOKHE

Puc. 17. Konuuecmeo 6pede1x eeuecme, OI’I’LXO()}ZM/;M.X on cmayuoRapHvlx UCMOYHUKOB

PesyabTaThl U 00cyKIeHUE

Jlyist onpeneneHusl Ka4eCTBEHHOTO UM KOJMYECTBEHHOTO COCTaBa BBIOPOCOB 3arpsi3HSIONIUX
BCIICCTB OT TPOMBIIUICHHBIX TMPEANPUATANR B YCIOBHSIX TOPOACKOW Cpeabl HCIIOIB3yeTCs
pacueTHO-HOPMATUBHBIN U pPacueTHO-IKCIIEPUMEHTAILHBIM METO bl HCCIIEIOBAHUSI.

[lepBblii M3 3THX METOIOB SIBISETCS OINPEAENCHUE BEIIECTB, MOJJICKAIIUX KOHTPOIO B
MPU3EMHOM cJioe aTMOoc(hepHOro Bo3lyxa IMyTeM pacueTa kiacc onmacHocTH BemectBa (KOB):

KOB=(M/TIIK.)

ol — 6e3pa3mMepHbId KOOPDUIIUEHT, YIUTHIBAIOIIUNH TOKCHYHOCTH 1-BEIIECTBA, paBHBIN 1,7
I BemiecTB 1-To Kiacca omacHoctd; 1,3 — 2-ro kiacca omacuHoctd; 1,0 — 3-ro kimacca u ¢
HEYCTaHOBJICHHBIM KJ1accoM, 0,9 — 4-ro kiacca onacHoctH [6]. B 3aBUcHMMOCTH OT 3HaueHUs
KOB 3arps3usiromye BenecTa AeasaTcs Ha 4 kaTeropuu (tadsmuma 5).

Tabnuya 5.

Kamezopus onacnocmu éewjecmea u mpebosanus Kk KOHmpoio 3a 8bil6pocamu
3nauenue KOB Kareropust | TpeGoBaHusl K KOHTPOJIIO 32 BHIOpOCAMU

OIaCHOCTHU

BElIECTBA
KOB > 5000 | BemecTBa  OOs3aTeNbHO  TOMJIEKAT  IJIAHOBOMY

KOHTPOJIIO 32 BEIOpocaMu

5000> KOB = 250 I pelIeHrEe O BKJIIOUEHUH BEIIECTB B PAMKH IIIAHOBOTO

KOHTPOJIS 32 BEIOpOCaMU MIPUHUMAETCS MPEATPUATHEM
CaMOCTOSITENILHO C YYeTOM TpeOOBaHM MECTHBIX
MPUPOJIOOXPAHHBIX OPraHoB (IIPUOPUTET OTIAETCS:
OCHOBHBIM  3arpsi3HHUTENISIM, BEIIeCTBaM C OoJee
BeicokuM 3HauennemM KOB, a Taxke BemiecTBaMm ¢
Oonee BBICOKHM KJIacCOM OTIAaCHOCTH "
MUHHMaTbHBIME 3HaUeHHsIMU [1/1Kc.c.)

250> KOB > 50 Il OcyiecTBiseTcs TOJbKO BHEIUIAHOBBIN KOHTPOJIb

KOB <50 v BemectBa KOHTPOJIIO HE MTOAJIEkKAT
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Pacuer KOB mnpousBoauTcs 1Ji1 OLIEHKM CTENEHM BO3JICHCTBUS NPEANPUITHA Ha
atmochepy ropona. Ha BenmunHy KO3QPUIIMEHTa OKa3bIBae€T BIUSHUE MapaMeTp i, KOTOPBII
yCTaHaBJIMBACTCS UCXOMS U3 Kiacca onacHocTH BeulectBa (KOB). B pesymbrate  00paboTku
naHHbiXx otdetHocTH <«2-TII (Bo3myx)» Ha OAO «Tamkuk unement» r. Jymanbe ObuH
paccuutanbl nokazarenu KOB BemecT, BHeceHHBIX B 0T4eTHYIO (hopmy. Ilocne Toro, kak 6b110
paccuntano 3Hadenne KOB Bcex BemiecTB, momajaromux B aTMoc(epHBI BO3AyX ropoja
Hyman6e, Oblia momydeHa Tabiuia S5, B KOTOPOMl NpPENCTaBICHBI OCHOBHBIE BeLIECTBa-
3arpssautenu no nokazareno KOB. Cnucok npuoputetHbix 3B u pacuér KOB no nanHbiM
OAO «Tamxuk nemeHT» r. Jlyman6e npeacrapieH B Tabmauie 6.

Tabauya 6.
Kosgpgpuyuenm onacnocmu eewgecme (KOB), svibpacvieaemvix ammocghepnuiii 6030yx om OAO
«Taoxcux yemenmpy 2. [{ywanoe (2020-202122.)

HanmenoBanue Bri6pockl, IKc.c. Kiace KOB Mecto
BEIIIECTBO T/TOXT Mr/m® OTACHOCTH
(cTemieHn)
Jlnokcu cepbl 674,4 0,05 1,0 13488,1 21,83%
(2 mecto)
Oxcubsl a3oTa 36,6 0,04 1,3 7076,9 11,45%
(4 mecT0)
Caxa 500,4 0,05 1,0 10008,4 16,19%
(3 mect0)
[Teuts 3120,7 0,15 1,0 31207,0 50,51%
HeOpraHuyeckas, (1 mecto)
coepKarnast
JIBYOKHCH
KpEMHUS, MEHee
20% (TBLITB
[IEMEHTHOTO
IPOM3BOJICTBA)

ITo xpureputo omacHoctu BemectB (KOB) MoxHO caenaTe BBIBOJ, BBIOPOC KaKHX
BEIIECTB OKa3bIBaeT Hauboyiee 3HAUYUTEIbHOE BO3JEHCTBUE HA aTMOCQEpPHBI BO3AyX W,
COOTBETCTBEHHO, IO KakWM BellecTBaM HEOOXOAMMO B TEPBYIO OdYepeAb MPUHUMATh
IIPUPOIOOXPAHHBIE PEIICHHUS.

Pacuér KOB (tabnuiia 6) mokaspIBaeT, 4TO TakyKe Ha MepBoM Mmecte, 1o BennunHe KOB,
HaXOJUTCS MbUIb HeOpraHuyeckast (IbUIb IEMEHTHOTO MTPOU3BO/ICTBA) U €r0 COCTUHEHHUS.

Ha BrOopoM u TperpreM MecTe no BenmunHe KOB HaxopmsTcs AMOKCHI cepbl M caka.
Juokcun cepbl mocTymaer B arMmocdepy MpH CropaHUM Yris (Bpalllaloluxcs Iedei),
conepskaniero cepy. Cepa B yIisix COAEPKUTCS B BUJe MUHEpAIbHBIX coennHennil. Coneprkanue
o01eli cephl B yIIIAX KoJieOJIeTcs OT J0jIei mpotieHTa 10 7% (cpemnsisi cepHOCTh 10 2%), BBIXO
netyuyux BemectB 10 40%, 301abHOCTh 10 24%. ConeprkaBiiasicsi B Chlpbe Kak CyabGuabl (Win
OpraHMYECKHUE CEPHUCTHIE BEILIECTBA), JIETKO YJIETYUYUBAETCA IIPU HU3KUX TEMIlepaTypax (To eCTh
400-600°C), 9yTO MOXET MPHUBECTU K 3HAYUTEIBHBIM HcnapeHusM SOz yepe3 IbIMOBBIE TPYOBI.
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Takum oOpa3zoMm, mnpuoputeTHble 3B 11 TpoBEeIEHHME HSKOJIOTHYECKOTO MOHHUTOPWMHTA Ha
teppuropun OAO «Tamxuk nement» u JymanOunckuit TOL[-2 sBisercs rpynma cyMMaiiu
BEIIECTBA TAaKWX KaK: JHUOKCHJ CEepbl, OKCHUIBI a30Ta, Caka, MbUICBBIE BBIOPOCHI U 1O 3TUM
KOMIIOHEHTOM HEOOXOIMMO IPOBEJCHHE HKOJOTHYECKOTO0 KOHTPOJS M IPOBEICHHE pacyer
pacceuBaHus. JlaHHBIC HENPEPHIBHOTO MOHUTOPHHIA AMHCCUH JTOJDKHBI OTOOpPAXaThCs B BUJC
Ta0JIMIL, MOKA3bIBAIOIINUX PE3yJbTaThl (PaKTHUYECKUX BHIOPOCOB (Tabmwmia 6).

Tabnuya 7.
dopma omyemHoCmu IKOI02UYECKO20 MOHUMOPUHSA IMUCCULL 8 AMMOCHEPHDBLIL 8030VX.
HaumenoBanue | HaumenoBanue | YcraHoBineHHbI | Pesynbprar IIpesbruenue | Ilnan
HUCTOYHUKA 3B HOpMAaTHUB monuropuHra | IIJIK, II/IB MEpOIPUATUSA
BbIIesieHMs 3B (mMr/M3, r/cex) (Mr/™3, r/cex) o
CHUKEHUIO
ypoBHel 3B

BriBOS.

Hcexons w3 BBILIEU3I0KEHHOIO MOYKHO 3aKJIIOUHUTH, YTO IPENJIOKEHHBIM B CTaThe
MOJIXOJ, IO3BOJISIET Y4YECThb KOMILJIEKCHBIE IIOKAa3aTEeM YCTOMYMBOIO PAa3BUTHUS TOPOACKON
TEPPUTOPUH, OOECIICUMBAIOININE MPOTHO3 U OIEHKY COCTOSHHUS aTMOC(EepHOro BO3AyXa MHpH
BbIOOpPE U pean3aluy CTPATEruy yCTOMUYHUBOIO AKOJIOT0-3KOHOMUYECKOTO Pa3BUTHS FOPOJIa.

B cBa3u ¢ 3TMM mpennaraercsi  yCOBEPLUIEHCTBOBATh  YINPABISIOLUIYI0  CHCTEMY
IKOJIOrHUecKoro MoHuropunra Ha teppuropun OAO «Tamxuk nement» n ATOLI-2, 3anauamu
KOTOPOH SBISI€TCSI yCUJIEHHE KOHTPOJIb 3a COOJIIOJJICHHMEM TEXHOJIOIMYECKOro perjamMeHTa
IIPOU3BOJICTBA, BBIIIOJIHEHUE IIPOTHO30B PA3BUTHS MPOU3BOACTBA, COCTOSHUS TOPOJCKOM Cpebl
Y IpyTU€ MEPBI JUIsl IPUHATUS IPUPOOOXPAHHBIX PEIIEHU.
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MYAUSIH HAMYJAHU HOMI'YU MOJJIAXOE, KU BOSIJ JAP KABATH CATXHU
XABOU ATMOC®EPAU HNIAXPU IYIIAHBE O POXHU XUCOBb KAPJJTAHHA
CUH®U XABOPU MOIJA (CXM) HA3OPAT KAPIA IIABAH/I.

Kapumos C.M., llloeB C.C., I'yaaxmanos X.111., boooes X.b.

(UTT 6a nomu akademux M.C. Ocumi, /[ywanbde, Yymxypuu Toyuxucmon)

AHHOTaATCHA: I[ap MakoOJjia CaMTXOH pyHIau CUCTEMal MOHUTOPUHIM MYXHUTH 3UCTHU
cudatu xaBou atmocdepa nap muconu maxpu Jymande 6appacit memasaa. Mxpoudiasuu raszy
yaHrxo Oa XxaBou arMocdepa nap Xxyayau maxpu JlymanOGe a3 HMCTEXCOJIOTH CaHOATH,
HIMPKATXOU MapKazy OapKy rapMuauxii Ba HaKJIUET Oa cajJoMaTUU MCTUKOMATKYHaHIAroH aap
xynynu maxpu Jlymran6e Ba 0a xoiath MyXuTH 3uCT (atMocdepa, 00, XOK, oJaMu HaDOTOTY
XalBOHOT) TabCUPH MaH(p MepacoHal, TaXJIWIJI Kap/ia IIy/1aacT.

Kanumaxou kanuoi: xaBon atMocdepa, MyXuTH Iaxp, TapTOBX0, HPIOCKYHAHIAXO.

DETERMINATION OF THE LIST OF SUBSTANCES TO BE CONTROLLED IN
THE SURFACE LAYER OF ATMOSPHERIC AIR IN DUSHANBE BY CALCULATING

THE HAZARD CLASS OF THE SUBSTANCE (KH)
Karimov S.M., Shoev S.S., Gulahmadov Kh.Sh., Boboev H.B.
(TTU named after academician M.S. Osimi, Dushanbe, Republic of Tajikistan)

Annotation: The article discusses the directions of development of the system of
environmental monitoring of atmospheric air quality on the example of Dushanbe. Emissions
into the atmosphere in the territory of Dushanbe from industrial production, heat and power
complex (CHP) and transport have a significant impact on the condition of a person living in the
city and cause some harm to the state of the environment (atmosphere, water, soil, flora and
fauna).

Key words: atmospheric air, urban environment, emissions, pollutant (PO).

ATMOC®EPHBIN BO31YX - NPEJABIIYIIEE COCTOSIHUE, TYTHA PEHIEHUSA 1
OCHOBHBIE PE3YJIBTATbBI
Ha3zapos I11.b., CaB3aesa I11.X., Hazapos B.I11I., U3aTymino3zona ®.U.
(Mucturyt xumuun uM. B.. Hukuruna HAHT)

PecnyOnuka TamkukucTaH He  XapakTepus3yeTcsi KaK peruoH ¢ HamnpsyKeHHOU
HKOJIOTHUECKOM OOCTAaHOBKOW MO YPOBHIO 3arpsi3HEHHMsS aTMOC(HEpHOro BO3/yXa, TaK Kak IO
00BbeMy BBIOPOCOB cpeabl cTpaH LleHTpanbHoit A3un HaxoauTCs Ha nmocienHeM mecte. Ho, kak u
B I[pyrux peruoHax B Ta/KUKUCTaHE IIPOMBIIUIEHHOCTb U TPAHCIIOPT OTHOCSTCS K KPYITHEUIIUM
NOTPEOUTENSAM PECYpCcOB M MaTEpUaNoOB M, CIEI0BATENbHO, IPUBOIAT K BEIOpOCY B aTMochepy
BpPEIHBIX BEILECTB U K 3arPA3HEHUIO OKPYKAIOLICH CPEIbl B LIEJIOM.

YpoBeHb 3arpsizHeHHsT aTMOcGepbl TOPOJIOB U IMPOMBIIIJICHHBIX IEHTPOB, HECMOTpPsI Ha
COKpallleHHEe MPOU3BOJCTBA, OCTaeTcsl BBICOKMM. HauOonee 3arps3HEHHBIMH, B CBS3M C
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HACBIIICHHOCTBIO TPOMBIIUICHHBIMU NPEANPUATHAMY, SBISIIOTCA paiioHbl Baxmckon n
['uccapckoii nonun, Corackoi 001acTH, Ha TEPPUTOPHH KOTOPBIX PACIIONIOKEHBI TAKHE KPYITHBIE
3arpsi3HUTENN Bo3ayxa Kak l'ocynapcrBeHHoe yHutapHoe npeanpusitue ['VII «TanKoy», 110
“Bocrokpeamer”, CII “3apasman”, CII “Tamxuk A3or”, AnpacManckuil 1 AH300CKHI TOpHO-
oboraruTenbHbIE KOMOMHATHI U JP.

OO0muit BajoBBIN BRIOPOC OT BCEX MPOMBINIIEHHBIX 00beKTOB cocTaBiisieT 36000 TOHH B roj.

Jlunamuxau 6610pocos 8peonbIx gewecms 8 ammocgepy om

CMAYUOHAPHBIX UCIOYHUKOS, MbIC. MOHHA/200. Tabnuya 8.
Pernonst 2006 r. 2007 r. 2008 r. 2009 r. 2010 r. (mporHO3)
Corackast 3,4 3,7 41 4.2 4,25

00J1acTh

XarnoHcKas 3,8 4.2 5,34 5,36 5,41

00J1acTh

I'bAO 0,0 0,0 0,0 0,0 0,0

PPIT 22,2 23,0 23,3 23,1 23,2

r. yman6e 2,5 2,3 2,1 2,2 2,28

B pecny6uanke 31,9 33,2 34,57 34,86 35,24

I'VII «TanKo» sBigercs oaHMM U3 KpynHeHmwMx npennpustuid B PecnyOnuke
TamKukucTaH, 4TO UMEET OTPOMHOE 3HAUEHUE NIl SKOHOMHUKHU PECIYOJIUKHU U COOTBETCTBEHHO
MOJIMTUYECKOU CTaOMIIN3alliK BO BCEM CpeHEa3naTCKOM PErHOHE.

CornacHo MHBEHTapu3aluMu UCTOUYHUKOB BbIOpocoB TAnKo BeiOpacsiBaercs B atmocdepy,
19 BemiecTB: MbUIb, OKUCH a30Ta, CEPHUCTBIN aHTUAPUA, OKCUJ] yIiIepoaa, GTOPUCTHIA BOAOPO,
HEpacTBOpPUMbIE (PTOPUCTBIE COEAMHEHHs, CMOJIUCTbIE BELIeCTBA W JApPYrHe HETOKCHYHBIE
Heopranuueckue BemecTBa. O0mue BoiOpockl TanKo 3a 2009 rox - Bcero: 23,3 Thicsiua TOHHA
/ron; B TOM uucne: - TBepable - 2900 TonHa/ron; ['azoobpasHble U xuakue: CepHUCTHIHN
aurunpun - 731,31 1/r;  Oxwucek yrnepona - 18823,03 1/r; Okucnsl azota - 226,496 1/t
®Topuctsiii Bonopoa - 127,08 1/r; Cmonuctele BemectBa - 59,897 T/r.

PacxomHble ko preHTH! 000ACKEHHBIX aHOTIOB, (PTOPHCTBIX CONEH MMEFOT TEH/ICHLIVEO CHYDKEHMS. Tak ecn
Ha 1 TOHHY BBITYCKAaEMOro amOMUHKS ChIpria B 1993 romy pacxomoBaioch 947 Kr. 000MOKEHHBIX aHOJIOB, TO C
2009 TONA OTMEYEHO 3HAYMTEIIHHOS CHIDKEHHE PacXOMHBIX KOX(D(HICHTOB OO0MOKSHHBIX aHOJIOB, KOTOPOS B
HACTOSILIIeE BpeMsl JIOBEIEHO JI0 YpoBHsI 617 Kr/TH.

OCHOBHBIM CBIpHEM JUISI TIPOM3BOJCTBA AJTIOMHHMSA, U3 KOTOPOro oOpaszyercs
bTOopHCTBI BOAOPOA sBiIETCS (GTOPHUCThIE coyd. B Tekiem roay pacxoiHble K03(QuineHTs
10 (PTOPUCTBIM COJISIM IO cpaBHEHHIO ¢ 1993 rogom cHmkeHsl Ha 61 kr/T.H. wiau Ha 137,7%, 4to
MO3BOJIMJIO CHU3UThH KOJMUYECTBO BhIOpackiBaeMoro gropucroro Bogopoaa ¢ 154,4 v no 121,4 B
2009 roxy wnu 32,6 T Ipu OJMHAKOBOM 00BEME MPOU3BOJICTBA ATFOMUHHUSI.

[lepBoHaYaIbHBIM TMPOEKTOM TMPEACIBHO - JIOMYyCTUMBIX BBIOpOCOB obOmiee BuIOpockl KB/
«TanKo» B armocdepy, O0bu0 mpemycmorpeno B kommdectBe 34090,3 T/ronm, mpu KOTOPOM,
KOHIIEHTpALUs BPEIHBIX BELIECTB, HE I0JKEH NIPEBbIIATh ycTaHOBIeHHbIN [1JIK.

Hauunas c¢ 1997 roma, corimacHO NpOEKTY BPEMEHHO COIJIACOBAHHBIX BBIOPOCOB,
I'ocynapctBennbiM komuteToM 1o OOC u JIX PT paspemeno TamkukckoMy alntoMUHHUEBOMY
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3aBojty, ob1ee BeIOpockl B kosmmuecTBe 23300,3 1/roja, 4TO HA MHOTO MEHBIIIE TIEPBOHAYATLHOTO
IPOEKTA.

O6miee BbIOpock! 3aBosa 3a 2005-2010 rr. He mpeBblLaNy ycTaHOBICHHYI0 KomureTom
OXpaHbl OKpyxarouieit cpenoi PT Hopmy.

Ha Ta/KuKCKOM aJIFOMUHUEBOM 3aBOJIE MTOCTOSIHHO MPOBOIUTCS padoTa Mo yaydIICHUIO
COCTOSIHUE OKpY’KaroIllel Cpeibl U YMEHBIIEHUIO BPEIHBIX BHIOPOCOB COTIACHO, YTBEPKICHHOIO
wiaHa. [lnaH coryacyercss ¢ opraHamMu OXpaHbl OKPYXKAloLIEH cpelbl U CaHUTapHO-
SIUIEMUOJIOTHYECKOM CITYKOOH.

B nmnocnepHue roasl Ha 3aBOJE BBINOJIHEHbl 3HAYMTEIBHOE KOJIMYECTBO MEPOINPUATHS,
HalpaBJICHHbIE HAa CHW)KEHHE BHIOPOCOB BPEIHBIX BEIIECTB U YIYYILICHHE SKOJIOTHYECKOTO
COCTOSIHUSI OKpY’Karolen cpeapl. B yactHocTH:

- MPOU3BEJCHO 3aMEHa KaIuleyJOBUTENIEeH Tra3004uCTHbIX coopyxeHuid Il u IV cepun
AIIEKTPOJIN3A.

- BBEJCHO B HKCIUIyaTallMI0 I'a300YMCTHBIE COOPYKEHUSI MOIIHOCTbIO 135 Thic.KyO.M/4yac B 4
OJIOKE 1Iexa 00KuUra aHoI0B

- NPOU3BEJICHO 3aMEHa YCTapeBIIMX BEHTHJIATOPOB Ha ABIMOCOCHI HA § JIMHHUSAX ra300YMCTHBIX
coopyxenuii |l cepun

- IPOU3BEJIEHO PEKOHCTPYKLMS I'a300YMCTHBIX COOpPYKEHMH Ha 2-Xx Oyokax razoouuctku |V
cepuu (cyxasi ra3004MCTKa) Ha 0a3e UMIIOPTHOTO 0OOPYIOBaHMUSL.

- ©KErOJHO M3TOTABIMBACTCS M YCTAHABJIMBACTCS HA JICUCTBYIOIIME DJICKTPOIM3EPHl OOKOBBIE
YKPBITHS U TOPLEBBIC HIMTHI B KosmdecTBe 8-10 ThIC. MIT. © MHOTO JIPYrux MeponpusTuid. Mx
6omee 100.

Tabnuya 10
Pacxoowi denesrcrvix cpedcms Ha npupoOooXpanHvle Meponpusmus
no TaoA3y 3a 8 nocneonux nem (2003-2010 2).
[Conpr 2003 | 2004 | 2005 | 2006 | 2007 |2008 |2009 |2010
(3a 2
MECHIII)

Cymma
pacxomos | 1,8 4,2 125 | 17,47 | 19,11 | 28,37 | 29,15 | 5,0
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Konuuecmeo sviopocos I'VII «TarKoy» 6 1995-2010 200b.. Tabnuya 9.
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Xamarii maproBxo: | 29239,1 | 24368,9 | 23407,8 | 24091,2 | 24544,1 | 22250,8 | 21898,9 | 21951,8 | 21013,8 | 21422,8 | 24206 21831 22919,7 | 23948 20834,8
Az gymna: 1
Ddropunu 147,1 119,1 122,05 121,6 120,8 119,8 120,6 1194 1214 149,9 201,1 207,0 303,64 270,70
THIIPOTCH 2915
860,3 721,3 674,8 680,4 700,2 700,5 700,7 692,6 682,6 730,2 692,66 | 464,1 683,27 639,406
Oxcuau cyiadyp 4437
24967,5 | 20922,7 | 20031,1 | 20676,4 | 21048,6 | 18823,0 | 184415 | 18539,4 | 17748,1 | 17187,4 | 23039 18572, 18020,9 | 15038,5
Oxcua kapOoH 6 18834,3
168,8 154,7 188,2 193,7 201,3 205,5 197,0 212,6 195,2 229,6 212,0 2229 178,78
Okcuan HUTPOTECH 189,0 196,8
Monaxou 20,2 19,9 21,3 21,7 21,2 22,03 22,2 21,9 9,01 10,4 61,0 142,06 133,06
TaKTUPH HAQT 63,9 72,254
(Cmomnuctsie
BEIIECTBA)
3075,1 2431,1 2370,3 2397,3 2452,0 2379,9 2416,8 2027,3 2056,7 3115,3 3115,6 3546,9 4574,37
Teepabie 2334,0 | 3105,8
BBIOPOCHL: 248,8 160,8 1979 | 215,6 233,7 225,4 231,4 165,7 200,8 233,7 232,8 8 515,85 371,53
W3 HEx TBepasle 438,18
(hropumsr 336,13
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Ilpumeuanue: cymma pacxooos ¢ 2003 cooa no 2010 200 6 MUuLIUOH COMOHU.
B 2005 roay 3aBojioM MIaHMPOBAHO BBIMOJHEHUE 29 MEPONPUATUN MO OXpaHE OKpYXKarolen
Cpelbl U YMEHBIIIEHUE BBIOPOCOB 3aBOJIa, B YaCTHOCTHU
- PEKOHCTPYKITUS CKpyOOepa B ra3004MCTKE 11eXa 00KUTa aHOIOB.
- 3aMEHAa U3HOILIECHHBIX YKPBITHUS 3JIEKTPOIU3EPOB.
- PEKOHCTPYKIUS CHCTEM I10/Ia4l pacTBOpa Ha OpOLIECHHE CKpyOOepoB,
ra3004MCTKH 11eXa 00KHUra aHOJIOB.

- 3aMEHa PacTBOP MPOBOJIOB TA300UUCTKH LI€Xa IEKTPOIN3a ATFOMUHUS.

- PEKOHCTPYKIUSI CUCTEMBI aCIUPAIIMU U OYUCTKH ra30B B II€XaX MPECCOBKU U
MOHTaXka JIEKTPOIOB.

- MOHTa HOBOM JIMHUH I1IJIaM IPOBO/IA.

- 3aMeHa MOKpbIX ra30xo/0B 3b u 3B Ha 61oke Ne 3 razoouncrku 3- cepuu.

- 03eJieHEeHUs U OJaroyCTpOWMCTBO TEPPUTOPUU IIEXOB M CAHUTAPHO- 3AIIUTHOM JIECOIMOJIOCHI
3aBoja. 3a 8 MmecsneB 2005 roga B palioHe CaHUTAPHO - 3aIUTHOM 30HBI M HA TEPPUTOPHUHU 3aBOJA
nocaxxeHo 75100 nepesbeB, 110200 uepenkoB u 1666500 nseroB. B 2004 roxy 55400 nepeBbes,
26700 yepenkoB 1 168000 1BeTOB.

MOHUWUTOPHHI OKPYKAIOIIEHN CPEJIBI B 30HE BJIUSIHUASA 3ABOJIA

JlelicTByrolee Ha 3aBOJIE MPOMBIIIJICHHAs J1a00paTopus €XEeIHEBHO COTJIACHO IUIaH-rpaduka
MIPOU3BO/IUTH 3aMepPbl KOHIIEHTPALMN BPEIHBIX BEIIECTB B BO3JIyXe Ha pabOYMX MeECTax, B MecTax
MPOKUBaHUS HacelneHus B paauyce 10kM BOKpYT 3aBOJa, IPOU3BOANUTH OTOODP M aHATIM3bI BOJABI U3 25
OTKDBITBIX M IOJ3EMHBIX BOJOHUCTOYHUKOB, IPOBOJUTH 3aMEPbl YPOBHS OCBELICHHOCTH H
palualiOHHOTO M3JIydyeHHsT Ha pabouyMx MecTaX, KOHTPOJIUPYET COCTOSIHHE TepMeTH3alluu
JEUCTBYIOIUX SJIEKTPOJIM3EPOB M MPOBOAUTH 3amepbl 3()(PEeKTHBHOCTH pabOTHl Ta3004YHUCTHBIX
COOPYKEHH.

EsxeronHo npoBoauTcs aHanu3bl Ipod Bo3ayxa Ha pabounx Mectax 4600 pa3, BOKpyr 3aBojia
B paauyce 10 kM BIioTh 10 rpanuiibl Pecriyonuku Y36ekuctan 1056 pa3, mpo6 Boast 300 pas.

B teuenue nocnennux 10 ner cpeaHeroaoBas KOHLUEHTpalUs (pTOpUCTOro BoOpoaa Ha pabodmnx
MecTtax Haxonutcs B npuaene 0,16-0,35 mr/m.ky0., YTO Ha MHOTO MEHbIIIE€ YCTAHOBJICHHOW HOPMBbI
(ITAK 0,5 mr/m.xy0).

ITpou3sBeaeHHBIE 3aMepbl KOHLIEHTPAIMK (PTOPUCTOTO BOAOPOAA U TBEPABIX (PTOPUAOB B BO3aAyXeE
HACEJIEHHBIX IIyHKTOB BOKpPYT 3aBoja Ha paguyce 10 10 km B 11 Toukax, mokasanu IpeBBILICHHUE
MaKCUMaJlbHO — Pa30BOHl M CpPEAHErofl0BOM KOHIIEHTpalUu (TOPUCTOrO BOJAOPOJA U TBEPABIX
¢TopunoB TonbKko B mepuos 1999-2000 rooB M TONBKO B HACENEHHBIX MYHKTaX PacHoJOXKEHHE B
noAdakenbHON 30He, Ha pacctosaue oT 0,5 10 2,0 KM OT 3aBojia. B ocTanbHBIX HACEIEHHBIX MyHKTAX
no rpanune Pecnybnuku VY30ekucraH, 3a yKa3aHHBIM NEpUOJ HE 3aperuCTPUPOBAHO HU OJHOTO
cllydas TpEBbIIIEHWE KOHILEHTpalUuu (TOPUCTOrO BOAOpoaa, ycraHoBieHHOM HopMmbl (IIJIK
0,005mr/m.xy0). Takke mpoBenéHHBIC 3aMephl BBIOpocoB 3a 2009 u 2010 r.r. mokaspIBaloT, YTO
KOHIIEHTpalusi (PTOPUCTOrO BOJOPOJa B CaHMUTapHO-3aMTHOW 30He TanKo HaxomuTcs Ha ypoBHE
Hxe ycraHoBiaeHHbIX [IJIK.

ABTOMOOWJIBHBIN TPAHCTIOPT SIBJISIETCSI OCHOBHBIM MCTOYHHUKOM BBIOPOCOB BPEHBIX BEILECTB
B aTMocdepy U 3arpsi3HeHUs Bo3ayxa B ropogax PecnyOnuku TakukucTaH.

B Pecniy6nmuku Tamkukucran B 2006 - 2007 romy mapk aBTOMOOWJIEH HACUMUTHIBAI OKOJIO
250 TBIC. aBTOTPAHCIOPTHBIX CPEACTB, BKIo4Yass 170 Teic. MHAMBHUIYAIbHBIX, U3 KOTOPBIX

oTpaboTaBIIKE BCEro TPU Tojaa, cocTaBisieT MeHee 3% OT OOIIero KOJIMYEeCTBa, TOTAAa Kak,
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npopaboTaBmue cBeime 13 ger 6onee 36%. B 2009-2010 romy KoiauuecTBO aBTOTPAHCHOPTHBIX

CpENCTB

noctur 330000 equuui, uto Beipoc Ha 132%.

[ToctyruieHne BpenHBIX BEIIECTB OT aBTOMOOMJIBHOIO TpaHcmopTa B Haudaine 90-X romos
cocraBisuio 40% - 77 teic. TouH, B 2004 r.- 125 thIC. TOHH, B 2006 1.-135 THIC., 2 B 2007 romy

ok0j0 140 ThIC. TOHH OT BaJOBOr0 BHIOpPOCA BPEOHBIX BEIIECTB B IIEJIOM IO PECIyOJIMKE, YTO

cocraBisieT 75% OT BceX BHIOPOCOB B aTMOcdepy.

KonnuecTBO TPaHCHOPTHBIX CPEICTB B peCIyOJHMKe MO KareropusMm cieaywoomee (B %):

I'py3oBbie — 31; JlerkoBeie — 48; ABT0OYCHI- 18; Cienmammabl — 3

Tabnuya 12
Buvibpocvl 3acpazusiowux Bewecme Om Asmompancnopma B Paspesze Pecnyonuxu, Toic.
T/T'oo
Pernon 2006 r. 2007 r. 2008 r. 2009 r. 2010 r.
(porHo3)

Corzckas o0nmacTs 64,14 79,41 115,964 97,865 94,237
Xaronckas 06;1acTh 34,75 53,46 83,332 58,788 55,611
I'bAO 5,75 7,23 80,451 6,576 6,337
PPII 38,22 45,88 39,798 57,440 53,968
r. lyman6e 27,51 33,34 7,917 40,892 38,932
Harmeropamme Pacctostie | Hopua: CpenneroioBasi KOHIEHTPALUS, mMr/m3
TOYKU KOHTPOJIA or Tyasa, K, 2007 ron

KM mr/m® 2008 rox | 2009roxn
HupkeHT 4 0,020 0,0044 0,0047 0,0047
IITY-59 2 0,020 0,0023 0,0027 0,0020
K/K. 3ap0aop 3 0,020 0,0032 0,0034 0,0031
K/K. Sxmmo6o 7 0,020 0,0030 0,0035 0,0029
k/K. Borbon 1 0,020 0,0026 0,0028 0,0028
k/k. Cemnran0e 1 0,020 0,0018 0,0017 0,0023
k/3u Ha3upos 6 0,020 0,0020 0,0021 0,0025
k/k. Yanaes 0,5 0,020 0,0027 0,0025 0,0027
k/K. Tamkanox 3 0,020 0,0026 0,0019 0,0042
JlaGoparopus 3 0,020 0,0030 0,0033 0,0033
[Toct 10 0,020 0,0023 0,0026 0,0028
['panuna
V30ekucrana 12 0,020 0,0021 0,0013 0,0020
B pecnybanie 170,33 219,32 ‘ 327,462 261,566 249,085

Cornacho cr. 28 3akoHa 00 oxpaHe aTmocdepHoro Bo3nyxa Pecny6nuku Tampkukuctan oObEKTHI,
OKa3bIBAIOIINE BpEIHOE BO3JCHCTBHE HAa aTMOCQEpHBIH BO3MYyX, BHIBI M KOJMYECTBO BPEIHBIX
BEIIIECTB, BHIOpachIBaeMbIX B arMocdepy, a Takke (U3NUEecKOoe BO3ACHUCTBHE Ha HEE, MOJyIekar
rOCY/IapCTBCHHOMY OTHYETY.
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Craryc MOHUTOpHWHTA 3arpsi3HCHHsI BO3JlyXa BKIIOYACT PETYISIPHOE OTCICKHBAHUE 3arps3HEHUS
BO3/lyXa B TOpOJIax M MPOMBINUIEHHBIX IeHTpax. OnHako, B Ta/)KUKUCTaHE KOJIMYECTBO MOCTOB
cHu3mIoCh ¢ 21 1o 3.

ATEHTCTBO MO THIPOMETEOPOJIOTHHU YIIPABIISIECT TPEMs IOCTAMHU HAOJIOJICHHS 32 KAYECTBOM BO3TyXa
— nBa mocrta Haxomarcsa B JlymanOe m omuH — B Kypran-TwobGe. EkemHeBHO H3MepsIOTCS
KOHIICHTPALlUU TMATU-BOCBMH  3arps3HSIONIMX BellecTB. 3MmepeHuss MPOBOASTCS  COTJIacHO
YCTaHOBJICHHBIM CTaHJIapTaM KauyecTBa BO3ayXa.

CTAHIAPTBI KAYECTBA ATMOC®EPBI

Crangaptel  Tamkukucrana Oasupytorcs Ha ['OCT wu  sBasiorcs Ooinee  CTPOTMMH, YeM
MeXAyHapoAHble, HO U Ooyiee oOumumu. Hampumep, MHOrue 3amajHble CTpaHbl MMEIOT pPa3HbIC
cranaapThbl Juist TBepAbIX yactul (TY10 u TY2.5), torna kak TagKUKUCTaH UCIIOIB3YET KOHIELIMIO
MBUTH, KOTOpas OJMKe K CyMMapHOMY KOJIMYECTBY B3BelleHHBIX TBepabix dacTull (CBTY). Takxke
MHOTHE MEXKIyHApOAHBIC CTaHAAPTHI I 3arps3HUTENCH BO3AyXa OTJIMYAIOTCS BO BpPEMEHU
BHEIIHEro BO3JeicTBUs (Hampumep, 1 dac, 24 yaca u roa), Toraa Kak cTaHaapTel TamKukucraHa
0a3uPYIOTCS HA CPETHETOIOBBIX.

Psin u3 3THX cTaHIapTOB MpeACcTaBicH B Tabauie 12,

Tabruya 13.
Cmanoapmur kavecmsa 6030yxa 6 oKpyxcaroueli cpede, (me/m°)
3arpsi3HUTENb CrangapTsl
TBepaple YaCTHILIBI 0.150
Okcup azora 0.060
Jlmokcua azora 0.040
Jlnokcun cepsl 0.050
dropuap 0.003
PopManpaerua 0.003
Hwuoxcun yrinepoaa 3.000
AMMOHUT 0.200

Cpenu pa3nmuyHbIX 3a7a4, HEOOXOUMBIX ISl OXPAHBI 3/I0POBbS JIFOJIEH, KIIFOUEBOU SIBIISETCSA
cOOp MAaHHBIX O MEPEABIKHBIX M CTAllMOHAPHBIX MCTOYHMKaX. HajexkHas cucreMa MOHUTOPHHTA
siBIIsieTCsl 0a30BBIM MHCTpYMEHTOM. CErojHsi CUCTEMa MOHHTOPHHTA HE MPEAOCTaBIIAECT HAICKHOMN
uHpopmanud W TOKpbIBaeT Tonbko Jlymanbe wu Kypran-TioGe. JleiicTByromue CcTaHIIUU
MOHHUTOPUHIa U3MEPAIOT HECKOJIBKO MApaMeTpOB, XOTsd BecemupHas opranuzaius 3ApaBOOXpPaHEHUS
COBETYET IPOBOJNUTHh U3MEPEHUS 110 KpallHEW MEPE IIECTU BaXKHBIX 3arps3HUTENEN: CBUHLA, TBEPABIX
gacTu1l (TYi u TYz5), okucu yriiepona, ABYOKHUCH CEpbI, IBYOKHCH a30Ta M O30HA B MPHU3EMHOM
cinoe. KoHlleHTpaust 030Ha B MPU3EMHOM CIIO€ U3MEpseTCs TOIbKO B Jlymanoe.

MOHUTOPHUHI 3A KAYUECTBOM ATMOC®EPHOI'O BO3JIYXA

B PecnybOnuke Tamxukucran oduuMaibHBIM OPraHOM, KOTOPBIM MPOBOJUT MOHUTOPUHT
OKpY>Karoliel MpUPOIHON Cpeabl, SABIsSeTCS AT€HTCTBO 1O THIPOMETEOPOJIOTHH U HAOIIOACHUIO 32
IPUPOAHON  cpemod. OTO  ArEHTCTBO  ONpEAENseT KOJWYECTBEHHYHD M KAuECTBEHHYIO
XapaKTepUCTHKY aTMOC(EepHOTro BO3AyXa B Mpeiesax ropoioB, pailoHOB U obnactel Pecybnuku.

Bcero B pecniy6niuke HacuuTbiBaetcs 70 cTaHIMil HAOMIOEHUN IO COCTOSIHUIO aTMOC(EpPHOTO
BO3/yXa, U3 HHUX B HacTosiee Bpems (YHKUHOHHUPYIOT 58 craHumid. OHHM OINpEneNsioT YpOBEHb
coJlepKaHUsl OKCUIOB YIJIEpOJa M a30Ta, JUOKCHIA CEpbl, TBEPAbIX W B3BEIICHHBIX YACTHII,
YIII€BOAOPOABI, peke popMalbAErhia, a30Ta, CEpOBOIOPOJA.

[ToMuMO 3TOro, KOHTPOJb 3a YPOBHEM TOKCHYHOCTH OT CTAalMOHAPHBIX U INEPEIBUKHBIX
HCTOYHHUKOB BBIOPOCOB neproanyeck Benercs CrenuHcneKue TOCKOHTPOII 3a UCIO0Ib30BaHUEM
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1 OXpaHoW arMoc(epHOro Bo3ayxa, aHaTUTH4YeCKON ciayk0oi ['ockomurera OOC u JIX, a Takxke
CaHWUTApHO - SMHJAEMHONOTHYeCKMMHU ciyxkOamu PT (ypoBeHp 3arpsi3sHeHHsT BO3AyXa B pabouymx
TTOMEIIICHUSX ).

Craenyer OTMETHTBH, YTO JIOCTOBEPHOCThH JAHHBIX 10 KAa4eCTBY aTMOC(HEpPHOro BO3/ayXa HE
BCCrga TOYHBI H O6L€KTI/IBHBI. 3TOMy CCThb IPHUYMHBI: OCTpass HCXBATKa AHAJIUTHYCCKOI'O
00opynoBaHusi, KOTOPOE B CBOIO Ouepe/lb MOPAJIbHO U (PU3MUECKH YCTapesno; OTCYTCTBHE OIBITHBIX
CHEIHAIMCTOB, HEMPUTOJHOCTh OOJIBIIMHCTBA XUMHUYECKUX peakTuBOB. CiykObl, Beayliue
MOHHUTOPHHI KayecTBa aTMOC(HEPHOIrO BO31yXa, HCIBITHIBAIOT OCTPYI0 HEXBAaTKYy (PMHAHCOBBIX
cpencts. s opraHu3anuu aBTOHOMHBIX CTaHIMM MO aBTOMATHUYECKOMY CIEKEHUIO COJEP KAHUS
3arps3HEHU B aTMoc(epHOM BO3AyXe HEOOXOIMMa 3aKylKa 000pyAOBaHUS, O0OydeHHE M TPECHHHT
nabopaHTOB.

YCUJIEHHUE 'OCKOHTPOJISA 3A BBIBPOCAMM BPE/IHBIX BEIHLIECTB
TPAHCIIOPTHBIX CPEJICTB

C nenplo yCWJIEHUS KOHTpPOJIL 3a BBIOPOCAMH BpPEIHBIX BEIIECTB OT AaBTOTPAHCIIOPTHBIX
CPEACTB M MPOBEJEHHs MOHUTOPHMHIA 3a ITUMU BbBIOpOcaMH B OOJBIIMX TOPOAAX pPECHyOJHKH
paspaboraHo «llonoxeHue o AesTeIbHOCTH 3KO0JI0rnyeckux nocros B PecnyOnuke Tamxukucran»,
KOTOpPBIH ObIO0  yTBepkaeHO IlocTaHoBnennem kosierud [OCyqapCTBEHHOTO KOMHTETa OXpPaHBI
OKpY>Karomiel cpebl u JecHoro xo3siictBa Pecriyomukn Tamxukucran, Ne 38 «22» nexabps 2004r.

DKOJIOrM4ecKre MoCThl opraHusytorcs B ropojax JymanOe, Kypran-tiobe, Xymxana, Kyinso,
Xopor m B Baxmarckom u I'mccapckoM palioHax C  LEJIBI0 OXpaHbl OKPYKAKOLIEH Cpenbl U
o0ecreyeHns: HIKOJIOTUUECKOM 6e301MacHOCTH HacelIeHUs..

OCHOBHBIMU (PYHKIUSMH 3KOJIOTMYECKHX TOCTOB SBJISIOTCS:

- NPOBEJCHHE WHCTPYMEHTAJIBHOIO KOHTPOJS 3a COJEpKaHWEM OKHMCU yriepoja B OTpado-
TaHHBIX r'a3aX TPAHCIIOPTHBIX CPEJICTB, PAOOTAIOIINX HAa OEH3UHE;

- MPOBEJICHHE MHCTPYMEHTAIBHOTO KOHTPOJIS 32 COJACPKAHHUEM IBIMHOCTH B OTPabOTaH-HBIX
razax aBToMoOuiel, paboTarmux Ha JU3€IbHOM TOTLIIUBE;

- OCYILECTBJIEHUE KOHTPOJIA 32 BBO30M, BBIBO30M, TPAH3UTOM Y€pE3 TEPPUTOPUIO PECITYOIHKU
9KOJIOTMYECKHU OMACHBIX TIpPy30B (M3JEIHil), CBIPHEBBIX PECYpCOB, OOBEKTOB IKUBOTHOIO M
PacTUTENBFHOTO MHpA C LIEJbI0 ONPEEICHUE UX COOTBETCTBUS TPEOOBAHUAM MPUPOAOOXPAHHOTO
3aKOHOJATEIIbCTBA;

- HaJIO)KEHUE MTpadoB 32 CBEPXHOPMATUBHbBIE BHIOPOCHI BPEAHBIX BEIIECTB B OKPYKa-IOLIYIO
Cpelly OT aBTOTPAHCIIOPTHBIX CPEJICTB;

- IPOBEPKa Y BIAJEINIBLIEB TPAHCIOPTHBIX CpeAcTB Hannuue «CIpaBKU» O COCTOSTHUM TOKCHUYHBIX
BBIOPOCOB TPAHCIIOPTHBIX CPEJICTB U IJIATEXKEN 3a 3arpsi3HEHUE OKPYKAIOIEH Cpebl.

Paspaborana u c¢ 15 ampens 2005 r. B PecnyOnmke BHeapeHa cucTeMa IJIaTHOTO
MIPUPOJIONONIB30BaHusl B cepe TpaHcmopTa mnocpencTtBoM «CHpaBOK O COCTOSIHUM BBIOPOCOB
BPEIHBIX BEIIECTB aBTOTPAHCIOPTHBIX CPEICTB», KOTOpas COIVIacOBaHA C MHHIKOHOMHUKOM,
MuHntocrom, ['ockoMcTaTOM U Ip. TOCY1apCTBEHHBIMU MHCTAHLIUSIMH.

«CrpaBKka O COCTOSIHUM TOKCHYHBIX BBIOPOCOB TPAHCHOPTHBIX CPEACTB M IUIATeXEH 3a
3arps3HEHUE OKpY)KalolleW Cpeapl» BBOJAUTCS C IIE€JbI0 YMEHbBIIEHHE BpEIHBIX BHIOPOCOB
TPAHCIIOPTHBIX CPEJACTB, YIYYIIEHUS COCTOSHUS OKpYXKAloIIeW Ccpeabl TOpoJOB M PaliOHOB
pecny0iamKu, odoecrieueHus SKoJI0rHYecKoi 0€30I1aCHOCTH HACEJIeHUs U PEryJIMpOBaHus IIaTeXel 3a
3arps3HEHUE OKPYKAIOLIEH cpeibl TPAHCIIOPTHBIMU CPEACTBAMHU.
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«CrpaBku» BBIJAIOTCS MPUPOAOIOIB30BATENSAM (BOIUTENSIM TPAHCHOPTHBIX CPENICTB) CO
CTOPOHBI MECTHBIX OpIaHOB OXpaHbl MPUPOJBI IOCIE IPOBEACHUS 3aMEPOB HAa TOKCHUYHOCTb
BBIOPOCOB TPAHCIOPTHBIX CPEACTB M UX COOTBETCTBHUS YCTAHOBJICHHBIM HOPMATHBAM.

C menpl0  ycuJieHHs TOCKOHTPOJS 3a BbIOpOCAMH BpEAHBIX BemeCTB MUHHCTEPCTBO
CEJIbCKOT0 XO035MCTBAa U OXpaHbl npuponasl PT u Munucrepcrso BHyTpeHHux nen PT opranusoBanu
DKOJIOTHYECKYI0 MIIMLIMIO. JTa MEXBEIOMCTBEHHAs! CTPYKTYypa (PUHAHCHUPYETCS OPraHOM OXpaHbI
MIPUPOJIBI.

B nanHpli MOMEHT OkosiorMdeckas MWIMIMS BO Bcex peruoHax PT ycmemHo
B3aMMOJICIICTBYS C MECTHBIMU OpraHaMU OXpaHbl MPUPOJBI, OCYIIECTBISIOT MEPOIPHUSITHS 10
MepPEeCceUeHNI0 HapylmieHui TpeOoBaHUi 3akoHomarenscTBa PT B oOjacTu OXpaHbl MPUPOABI CO
CTOPOHBI (PU3UUECKUX U IOPUIUUECKUX JIHII.

[Ipobnembl, cBsizaHHBIE CO cOOpoM HMH(MOPMAIMK O COCTOSHHHM OKPYXKAIOIIEro aTMOC(HEpHOTo
BO3/yXa MOT'YT OBITb 0000IIEHBI CIIEAYIONIIM 00pa3oM:

Pe3koe cHMXEeHHE KOJTMYeCTBa aHATM3UPYyEeMOi HHPOpMaIuu

* OCTpasi HEXBaTKa MIOCTOB MOHUTOPHUHTA MPH YBEIUYEHUH 3arpsi3HEHHOCTH KPYITHBIX TOPOJOB U UX
HACEJIEHHOCTH;

* YMEHBIIICHHUE KOJIMYECTBA OTCICKUBAEMBIX TAPAMETPOB;

Pe3koe yxyamenue kadecTBa (JOCTOBEPHOCTH) HH(MOPMAITUN

* ycrapeBiiee 000pynoBaHue A1l 0TOOpa Mpod U TabOpaTOPHBIX aHAIN30B;

* BBICOKAs TPYIOEMKOCTh METOIMK MOHUTOPUHIA U HU3KUM YPOBEHb UX aBTOMAaTH3aLUY;

* OTCYTCTBHE CHCTEM YIpaBJieHHs TabopaTOpHO HHPOpMaIuei, 6a3supyromuxcs Ha KOMITBIOTEPHBIX
TEXHOJIOTHUSIX;

* OTCYTCTBUE COBPEMEHHOM J1ab0paTopHOii 6a3bl: MOMEIEeHUH, HHPPACTPYKTYPbI

* OTCYTCTBHUE aKKPEIUTALUH JAOOPaTOPHH HAa HALIMOHATIBHOM U MEXYHAPOJAHOM YPOBHE.

Hpyrue (hakTopsl

* OU€Hb HM3Kas 0€30MaCHOCTh MOCTOB HAOIIOAEHUI: UX HE3aUIUIEHHOCTh OT BaHAAIM3MAa.

JpyruM 1nyTeM peleHUs BbILIENEPEeUYHCIECHHBIX MpPOOJIeM M0 YIYYIIEHUIO KadecTBa
atMocepHoro Boznyxa B PecnyOnuke  TamkukuctaH — SIBASETCS  COTPYAHUYECTBO €
MEXIAYHapOAHBIMU opranu3zauusMu. Ux ¢uHaHcoBas v TexHUUECKas MOAJEP’KKA ObLIIO OBl KIIFOUOM
JUIs OBICTPOrO U APGEKTUBHOTO PELICHUS BO3HUKIINX IPOOIIeM.

Jlureparypa
1. DOkonorus m 0€30MaCHOCTh KU3HENEATEIBHOCTH. YueOHoe Mocobus Juii By30B, MOCKBa-
toHuTH 20001 — 447 Cax.

2. besomacHocTh km3HeaesTenbHocTH: OOmme Bompockl  BXX/I. BXJ[ B ycnoBusx
npon3BojicTBa 1 pupoanbie actekTsl bXK/I: Kypc nexmuit / B.U. [dpsaxoB; - MBanoso, 2000.
-88c.

3. bezomacHocte xu3HemestenpHOCcTH: OOmme Bompockr  BIXK/I. BXJI B ycnoBusax

npousBojicTBa U npupoanbie acnekTsl BX/I: Kypc nexuuit / B.M.[pskoB; - UBanoso, 2000.
-88c.

4. DOxonorusi W 0€30IaCHOCTh JKU3HEIESTEIbHOCTH. Y4eOHoe mocoOus iaBy30B, Mockaa-
OHUTH — JaHa- 2000r - 447cax.9. Kypc nexuuii  B.U. JIpsikoB; - MBanoso, 2000. - 88 c.

5. Oxpana Tpyaa B sHeprocucremax A.A. Boponuna H,®. ITubenko. 1073.
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Hazapos by3yprmexp IlamcoBuu, couckarens, Jlabopatopus KOMIIEKCHOW TMepepaboTKu
MUHEPAJILHOTO ChIpbs U MPOMBINUIEHHBIX 0TX010B MHcTuTyTa Xnmuu um. B.M. Y. Hukutuna HAH
PT.

Cap3aeBa Illadnam XymBaxToBHA, cOHUCKaTenb, JlabopaTopust KOMIUIEKCHOH mepepaboTKu
MUHEPAJILHOT'O ChIPbs U NMPOMBIIUIEHHBIX 0TX00B MHcTHTyTa XumMuu um. B.M. Y. Hukutuna HAH
PT.

Konrakrueiii tenedon: 907-74-77-09. E-mail: shams_n63@list.ru

Ha3zapos Hlamc BbaporaaueBuy, J.X.H., I'maBHbIH Hay4YHBII COTPYJIHUK
JIaGopaTtopun KOMILJIEKCHOH MepepabOTKH MHHEpPalIbHOIO ChIpbsS U IPOMBILIUIEHHBIX OTXOJIOB

WNucturyra xumun HAH Tamxukucrana

BJIMSTHUE BPEJHBIX BBIGPOCOB JYIIIAHBMHCKHNH TIII-2 HA
COCTOSIHUE ATMOC®EPHOT' O BO3JIYXATI. AIYHIAHBE
Ioes C.C., Kapumos C.M., I'ynaxmanos X.I1I., bo6oes X.b.

(TTY umenu axaoemurxa M.C. Ocumu, 2. /[ywanbe, Pecnyonuxa Tadscuxucman)
Aunomayua: B cmamve paccmampueaemcs aKmyanvbHas —npooOiemMa  3a2psA3HeHus]
ammocgeprozo 6030yxa Menio8blMU INeKMPOCMAaHYusmMu Ha npumepe Jywanounckuu TOL]-2
(oanee JTDI]-2). Ycmanoeneno, umo OCHOBHbIM 3APAHAIOWUM BEUeCMEOM SGNAEMCs caxca U
OUOKCUO cepul.
Knroueevie cnosa: ammocgepa, 3acpsznenue, 6blOPOCHl, OUOKCUO Cepbl, OKCUObL A30Mmd,
caoica, menio8as NeKmpoCmaHyusl, OKPY#Caruas cpeod.

Cxuranue tomnuBa Ha TOL cBA3aHO ¢ oOpa3zoBaHMEM MPOAYKTOB CrOpaHMs, COAEpIKAIIUX
JIETY4YI0 30J1y, YaCTHIbl HEJOTOPEBIIETO MbUIEBUIHOTO TOIUINBA, CEPHBIM aHTHIPH/I, OKCHJIBI a30Ta
1 ra3000pa3Hble MPOJAYKThl HETIOJIHOIO CTOPAaHUs, a TaKKe COeAMHEHHE TSDKENIBIX MeTauioB. B 3o0me
HEKOTOPBIX TOIUIMB UMEETCSI MBIIIbSIK, CBOOOAHBIM JUOKCU]] KPEMHHS, CBOOOIHBIN OKCHUJT KaJIbIUs U
ap. IToatoMy, yKpyIHEHHBIH CIMCOK BPEAHBIX BELIECTB COCTOUT Oosiee yeM u3 30 KOMIOHEHTOB, HO
WX MOXKHO OOBEOUHHTH B TpU Tpymnmnbl. BeiOpockl: 1. a’po3onu, copepxkaiine TBEPAbIC JETy4due
qacTHIIBI (I6IM); 2. TBEPIBIC OTXO/bI (3071a); 3. rassI [2,5]. JymanOuHcKuii TOL-2
pacrionioskeH B I. Jlyman6e Ha nmpocnekte X. Illepo3u, B HemocpeICTBEHHOH OJIM30CTH K >KHUIIBIM
nomam (oxoiio 50—100 meTpoB oT xmibIx yiauil 3aprap u Pagumiesa). Taxxe na tepputopun JTIL-
2 MmeHee, yeM 3a KujoMmeTp Haxomutcs boranuueckuii can, [lapk «boru IlolTaxT» M CrIOpTUBHBII
KOMILJIEKC. Hyxno ormerur, uro JTOIl-2 sABiseTcss KpyHNHBIM SHEPreTHYECKUM
npennpusaTusaM B T. JlymanOe U OCHOBHBIM IMOTpeOHuTeneM MecTHOro yris (okoio 45% ot Bcero
JNOOBITOTO YIS B CTpaHE) M OOECHEeYMBAET >KU3HENEATEIHHOCTH MPOU3BOJUTENBHBIX CHI U
HaceneHus ropoaa. Onnaxo BnusiHue JTOLI-2 Ha okpysKarollyro cpeay COpOBOXKIAETCS TEIIOBBIM
3arpsi3HEHUEM, BRIOpOCaMU TOKCHYHBIX BemecTB U CO2, 27€KTPOMarHUTHBIX mosiei u T.1. CyrouHas
NOTPeOHOCTh MPEANPHUATHUS B YTIIE COCTABISAET 5,5 THIC. TOHH.

VYrone Ha mnpeanpusTHE €XEIHEBHO JIOCTaBISETCS aBTOTPAHCHOPTaMHU C 3UIAUHCKOIO
YTOJIBHOT'O MECTOPOXKIEHUS. 3UAIMHCKOE KAMEHHOYTOJIbHOE MECTOPOK/ICHUE PACTIONIOKEHO B 72 KM
K ceBepy oT TI. [ymanbe u B 12 kM OT aBTOMOOMJIBHOM JOPOTH TOCYAapCTBEHHOTO 3HAYECHMS
Hyman6e — Xymkana (0T ydacTka Maixypsl, B TOM YHCJE€ HadalbHBIM y4acTOK 3 KM SIBIISIETCA
cTapoi ac¢anabTOBOM aBTOJAOPOTOH, U 9 KM — IIPOCTasi TPYHTOBAsI aBTOA0POTA C OOJBIITUM YKIIOHOM).
[IporHo3HbIe pecypchl MECTOPOXKICHHS OICHUBAIOTCS B oObeMe 44 MiH T. bamaHcoBbie 3amachl
MecropoxaeHus mo cocrossuuio Ha 01.01.2015 cocrasmstor 20,5 maH T. OCHOBHBIE COCTaBJISIONINE
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KOMITOHEHTBI YIJIsi Mapku [” MecTopoxkIeHuUs «3UIbI» B IPOILEHTAX OT OOIIeH MacChl PE/ICTABICHBI
B Ta0.13 [1].

Tabauya 14
XUMHUYECKUN COCTaB yIiIei MECTOPOXKICHUS 3UJIIbI B POIIEHTHOM COOTHOIIICHHH.
Ne Baara Baara 3o0aa, A° , | Beixon Cepa Temora,
IJIACTOB aHAJIUT. THTPOC. % JIeTy4YHX, odmas, S¢, | QP, kkan
W2, % W, % \VAS %
%
[Tnacr 1 2,45-3,95 4,59 1,45-30,83 | 26,88- 0,33-3,01 7116-7980
34,34
[Tmact 2 2,56-5,24 - 15,82- 24,39- 0,61-2,27 6708-7840
43,01 39,48

DNeMEeHTHBIN COCTaB YIUIed XapaKTepH3yeTCs HUXKECIeAYIOUMMH MOKa3aTelIIMU: COJIep:KaHue
yriiepojia Ha roprouyro Maccy cocrasisier 75,44-81,82%, Bogopona 4,38-5,03%, kucnoponaa + azora
13,50-19,40%. Conepxxanue cepsl u Qochopa BecbMa HE3HAYUTEIBHO, YTO  SIBJISICTCS
MOJIOKUTEIBLHBIMH MX KauecTBOM. CpenHee coaeprxkanue oomen cepsl coctaisier 1,08%.

B pesynbraTe CHTOBOrO aHajiv3a BBISBIEHO, YTO BBIXOJA KpPYHHBIX KiaccoB -50+25 MM
cocraBisieT B cpenneM 61,5%; kmacca -25+12 mm - 21,4% u Ha kitacc -12+0 mm npuxoaures 17,1%,
YTO MO3BOJISIET CYUTATh 3UJAMHCKHE YIJIH CpeHEN MPouyHOCTU. |'a3u(uKaMoHHbIe CBOICTBA yriei
XapaKTepU3yIOT UX KaK CBhIPHE, MPUTOHOE I MCIONb30BAHMS B ra3oreHeparopax ¢ 3HEprHYHbIM
30moyanenneM. Brixon raza cocrasnser 1,07-2,54 MM® /KT ¢ TETIOTBOPHOI CIOCOGHOCTBIO CYXOTO
raza cebimre 12500 kkan/m® [1,2,5].

HyxHo ormerurt, uto B BeiOpocax ATOLI-2 conepkuTcs 3HaUNTENbHOE KOJIMYECTBO HEKOTOPBIX
Opo1000pa3yIOIINX, PEAKUX, [IBETHBIX, PEIKO3EMEIbHBIX U OJIarOPOIHBIX METAJUIOB. JTO, OJIHAKO,
HE UCKJII0YAET UX OTPULIATEIILHOTO BIMSHUS Y€pe3 BOJLY, TOUBBI U IPYTHE 3B€HbSI IKOCHCTEM.

Cepbesnble Tpo0IIeMBbI CBsA3aHbI ¢ TBEpAbIMU oTXomamu JATILI-2 - 30moii n mmakamu. XoTs 30712
B OCHOBHOIl Macce yNnaBJiMBAaeTCsl pa3IMYHBIMU (pUIBTpaMH, BCe ke B aTMOc(epy B BUE BHIOPOCOB
€XKEroJIHO TOCTYNAET MEIKOAMUCIIEPCHBIX a’po30iiei. OHU Ke SIBISIOTCS SAPAaMU KOHICHCALUU JUIS
napoB BOJbl M (POPMHUPOBAHMS OCAJKOB, a MOMajas B OpraHbl JbIXaHUS YEIOBEKa M JPYrux
OpraHU3MOB, BBI3BIBAIOT PA3JIMYHBIC PECIUpaTOpHbIC 3a00neBanus [3-5].

Kpome Toro, temnaoBble 53JIEKTPOCTAHIMHU, paboTarolye Ha KaMEHHOM yrje, CO3JaloT
3HAYUTENIbHBIE 30JI00TBAJIBI M SBJSIOTCS OYaraMM HAKOIUIEHUS TSDKEIBbIX METAIOB M APYIHX
KOMITOHEHTOB.

JATOIL] -2 - cymecTBeHHBI MUCTOYHUK TOAOTPETHIX BOJ, KOTOPHIE HCHOIB3YIOTCS 3/IeCh Kak
OXJIQX/TAIOUIMNA areHT. DTU BOJABI MONAJAI0T B PEKU U JIPYTHe BOAOEMbI, 00YCIOBIMBAs UX TEILIOBOE
3arps3HEHUE M COIYTCTBYIOIME €My LIEMHble NPUPOIHBIE peakiuH (Pa3MHOXKEHHE BOJOPOCIEH,
MOTEPIO KUCIOPOa, THOENb THAPOOMOHTOB, PEBPAILIEHHE TUITMYHO BOJIHBIX SKOCHCTEM H T. II.).

Ilepeuenp, rogoBO€ KOJIMYECTBO M TMTMEHUYECKME HOPMATHUBBI 3arps3HAIOIIMX BEIIECTB,
BhLIENsIONUXCs Tipu padote JITOLI-2, npencrasien B Tadauie 14 [3].

Tabnuya 15
Ilepeuenwv 3azpasusaowux eeujecms, blOPACHIBAEMbIX 8 AMMOChepy.
Kon | HammeHnoBanue HUcnonss. 3HayeHus Knacc Bri6poc
3arpsi3HSIONIMX BEIIECTB | KpUTEPUI KpUTepus OITACHOCTH BCIISCTBA 3a
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Mr/Mm> 2020r.

T/TON

0301 | Azora nuokcun (NO2) ITAK m.p 0,2 3 416,1
0330 | Cepa muokcuz (SO2) ITIK m.p 0,5 3 8563,6
0328 | Caxa ITAK m.p 0,15 3 2332,7
0337 | Yraepox okcun (CO2) ITAK m.p 5,0 4 2640,1

0703 | benzanupen (3,4- | IIIK c.c. 1,00E-06 1 0,043

benzanupen)

JluHaMUKy M3MEHEHHS BBIOpOCOB 3arpsi3Hstoniux Bemects ot JATOI[-2 3a 2019 -2021 r.r. MoxHO

MPOCJeInTh N0 rpaduky, mpuBeIeHHOMY Ha Tabnuie 16.

Taomuua 16.

Junamuxa usmenenus 8vlIOPOCO8 3acpsA3HAIOWUX eewjecm8 om  ucmounukos JTJII -2 @
ammocghepublii 8030yx

HaunmenoBanune Br16pocs! 1/Tox 11/1B,
3arps3HSIOIINX 2019 2020 2021 T/TOx
BEILIECTB
TBEpabie 17229 2332,7 1344,0 14804,4
["a3000pa3ubie 11955,3 12619,7 11941,0 26335,1
13380:11)11 58
[Ipu cxxuranum yriaeil mMecTopokieHus 3ujabl oOpaszyeTcsi OOJbIe BCEro MBLIEBBIX YacCTHI[ H

OKCHJIOB CEpBl, YTO HAHOCHT OOJNBIION Bpeld 3J0pOBBIO JIOACH M HApyIIaeT SKOJIOTUYECKOE
paBHOBECHE OKPY)KAIOIIEH CPEIbI.
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MeTtoaudeckoe mocodue mo pacyeTy, HOPMUPOBAHHUIO M KOHTPOJIIO BHIOPOCOB 3arpsi3HSIONIINX
BeiecTB B atMochepHslit Bo3nyx. -C.-116.: HUW «ATtmocdepar, 2005.
bproxanp ©.D., I'padpkuna M.B., Cnobusikosa E.E. IIpombinuienHas sxosorus. — M.: @opym -
Wudpa-M, 2012. — 208c.
lNaak B.K., Ksutko I'.B. BosgaeiicteBue TOC Ha OKpyXKalollyi0 Cpeay H CHOCOOBI €ro
camwkennst// CoBpeMeHHas Hayka: TeHaeHIun pa3sutus. 2016. Ne 15. C. 144-149.
Cunoposa I'.I1., Kpsutos [[.A., SIkumoB A. A. Dxronorudeckoe Bo3aeicTBre yroabHbix TOC Ha
OKpyKarotyto cpeny// BectHuk 3a0aiikainbCKOTo rocy1apcTBeHHOTO yHUBepcuTeTa. 2015. Ne 9
(124). C. 28-38.
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TABCUPU ITAPTOBXOU 3APAPOBAPU MBI'-U TYINAHBE BA XOJIATH XABOHU
ATMOC®DEPA

Iloes C.C., Kapumos C.M., I'yaaxmanos X.1II., bo6oeB X.b.
(aTT 6a nomu axademux M.C. Ocumi, ywanée, Yymxypuu Toyuxucmon)
Hap maxona mywxuromu 6okeuu ugrocuwiaguu xasou ammocgepa az xucobu maprkazu 6apky
ecapmuouxi oap mucoau MBI-2-u w. /[ywanbe 6appacii mewasao. Mykappap kapoa wiyoaacm, Ku
UGIOCKYHAHOAU ACOCUU UHULOOMU MA3KYP 0Y0a 8a OYOKCUOU CYIAPYP Mebouao.
Kanumaxou xanudii: ammocgepa, ughnocwiasii, napmoexo, 0yokcuou cyipyp, oxcuoxou
HUMpO2eH, 0y0da, HepyeoXu Xapopamil, MyXumu 3Ucm.

IMPACT OF HARMFUL EMISSIONS FROM DUSHANBE CHPP-2 ON THE STATE OF
ATMOSPHERIC AIR IN DUSHANBE
Shoev S.S., Karimov S.M., Gulakhmadov H.Sh., Boboev H.B.
(TTU named after Academician M.S. Osimi, Dushanbe, Republic of Tajikistan)

The article deals with the actual problem of atmospheric air pollution by thermal power plants on the
example of Dushanbe CHPP-2 (hereinafter DCHPP-2). It is established that the main pollutant is
soot and sulfur dioxide.

Key words: atmosphere, pollution, emissions, sulfur dioxide, nitrogen oxides, soot, thermal power
plant, environment.

KOJIMYECTBO OBPA30BAHUSI TBEPJBIX BBITOBBIX OTXO/0OB HA IOJIUT'OHE T.
JYIIAHBE

Opudoga JI.A., boooes X.b.

(TTY umenu axaoemurxa M.C. Ocumu, 2. /[ywanbe, Pecnyonuxa Tadscuxucman)
B oannoii cmamve npedcmaenensvt koauuecmeo obpaz06anus meeépovix ObIMOBLIX OMX0008
(TEO) na nonueome e. [ywanbe. Auanuz nokasvliéaem, uymo ObICMPbIUL POCM U NOBbLULEHUE
bnazococmosinus Hacenenus 2. [yuwanbe mpebyrom nogvluleHus Kayecmeda 8bINOJIHeHUs pabom no
cooeparcanuto 20poockux meppumoputi. Ilosmomy coop, yoanenue u obesspesxcusarnue ThO 0ondicHvl
gKIIOYamMb - 00e36pexcusanue U YMuausayuio omxooos, d MakKdice ocywecmeieHue yiemd
CAHUMAPHO-CUSUECHUYECKUX MPeOO8aHUI.
Knwouesvie cnosa: nonucon THO, ceanxu, peyuxiune omxo008, HOPMbl 00pA308aHUSA U
naxonnenus THO.
AHanmM3 HKOJOTHYECKUX TMpobiieM ropona JlymranOe HaumHAeTCsi ¢ BBIOOpA aKTyalbHBIX
mpobiemMax ¥ OINpeNelIeHHH MEPONPUATHI MO0 UX pEHIeHHI0. JTO TO3BOJUT TMOJYYHUTh
MaKCUMaJbHYIO TOJNb3y JUIsI OXpaHbl 3J0POBbs M OKpYXaromiel cpeabpl Tropoia 3a cueT

L[E€JICHANIPABJICHHBIX NHBECTULIUH B 3KOJIOTHIO.
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[To nanapiM ['YII «Xokaruu MaH3WIMI0 KOMMYHaI» €keromaHo B Tamkukucrane odpaszyercs
6oxee 2,0 mutH. ToHH THBO 06€3 yuéra cenbckoit MecTHOCTH. Ha monurone r. [{yman6e o0mmii 00béM
TBO 3a mepuoj ero KCIUTyaTaruy J0cTUr 6oiee 30 MIH. M°. ¢ €KEroJHBIM yBeIUdeHHeM Ha 1,5
pasa.

Ha ceroans B r. [{yman6e tepputopus noiurona ThO cocrasnser 6ombiie 20 rekTapos, rie ¢
Ka)KIbIM TOo0M HakarumuBaercsi 6ostee 800 Toic. M° TBO. Exeroano Ha MOJUTOHE MIPUBO3AT OoJIee
300 Toun TBO [1,2]. HeiHemHuii MOJAMIOH HE COOTBETCTBYeT craHmapraMm EC u y Hero
HEJ0CTaTOYHAsI MOIIHOCTH MO IpueMy oTxoj0B r. Jlymanbe, ocoOOEHHO B CBETE poCTa HaceJIeHUS,
0KHJIAeMOT'0 B TOPOJIE B TEUECHUE MPEACTOSIIHX JIET.

Hacenenue r. Jlyman6e mo cocrosiauto Ha 1 saBaps 2020 roxa onenuBaetcs B 863 400 yenosex.
Hctopuueckn pocT HaceldeHHss ObUT CTAaOWJIBHBIM M COCTaBisI Okono 2% B roa. IlmoTHOCTH
HACEJICHUs COCTaBIsieT 8 634 4emoBEeK/KM?, UTO SIBISETCS BBHICOKMM ITOKA3aTelIeM MO CPaBHEHHIO C
OOJBIIMHCTBOM JApPYrux ropoaoB lleHTpanbHON Asum, Takumu kak TamkeHT (Y30ekucraH) u
bumkek (Ksipreizckas Pecnybnuka). IloaTomy, ¢ y4eToM TEKyHIMX OSKOJOTHYECKHX U
9KCIUTyaTalMOHHBIX BBI30BOB HAa TJIABHOM MYCOPHOM IMOJMTOHE T. JlymanOe, MporHO3upyemMoro
pocTa HaceJeHHs W BEpOSITHOIO YBEIMUYEHHUs IPOU3BOACTBA OTXOJIOB, HUMEETCS HEOTJIOXKHAs
MOTPEOHOCTH B MPUHATUHU MEP IO COACUCTBUIO TOPOY B YIYUIICHUHU yIpaBieHus oTxoaamu [ 1,2].

B 1. JlymanbGe orcyrctByeT (opmaibHas cUCTeMa COPTHPOBKH, cOOpa, PpEIUKIWHTA U
nepepadoTKh OBITOBBIX OTXOAOB. PEHMKIMHT OCyIIecTBIsIETCS Ha HE(POPMAIBHOW OCHOBE CO
CTOPOHBI MECTHBIX coOupareneid Mycopa, pabOTarOIUX B OMACHBIX YCIOBHSIX HM3-32 OTCYTCTBHS
pa3JeseHus 0TX0/10B.

Hezakonnble cBanku B T. JlymanGe riaBHBIM 00pa3oM COCTOSIT M3 OTXOJOB CTPOUTENBCTBA U
CHOCa 3JaHUM, KOTOpPbIE MOTYT COJiepKaThb OINACHbIE MaTepuaibl, MPEACTaBIsAs BbI3OB s
[IpaBuTenscTBa ropojia B IIaHe YIPAaBIEHUS, MTOIpa3yMeBasi 3HaUYMTENbHbIE 3aTPaThl, TOHECEHHBIC B
pe3ynbrate coope M YTHIH3AIUH TakuX OTX0AoB. C y4eToM MPOCTPAaHCTBEHHOTO PACIIMPEHHUS T.
Jlymanbe u cTpoWTensHOro Oyma TakKe YeTKO TMPEJCTaBIsieTcss JOTUYHBIM OpTaHH3aIs
PELMKIMHIa W TOBTOPHOTO HCIOJB30BaHUS MAaTE€pUAIOB CTPOUTEIBHBIX OTXOJOB C LIEJBIO
COKpAIIEHHs] COBOKYIHBIX YTJIEPOAHBIX CIEI0B (MOCIEICTBUN) CEKTOPA CTPOUTEILCTBO.

HyXHO OTMETHT, YTO PELMKIMHT OTXOJ0B CTPOUTENHCTBA U CHOCA 3/IaHUM CO3/1aCT PHIHOK IS
MPOJAXXU U HCIOJIb30BAHUS MPOIYKTOB BTOPUYHOM MepepadOTKH, KOTOPbIE MOTYT IpPOJaBaThCs C
LEJbIO TIOJYYEHUH TOXO/I0B.

Hunamuka pacnpenenenuss ThO 3a 2019-2021 rr. mo KOMMYHaJIbHBIM CiIy)k0aMm pailoHOB
ropoja, OCYIIECTBIISIONIMX BBIBO3 MycOpa Ha OOILIETOPOJICKYIO CBAJIKY, MpeiacTaBieHa B Tadm.17
[1,2].

Tabnuya 17

Junamuxa pacnpedenenus THO 3a 2019-2021 2. no KOMMYHANIbHLIM CIYHCOAM PAUOHO8 20p0o0d,

0CYUeCmenAaIouux 8b1803 Mycopa Ha 00ue2opoOCKyIO C8AIKY (MblC. MOHH).

Ne | HaumenoBanue paiioHoB r. Jlymanoe 2019r. 2020r. 2021r.
1 | I'VII «Haknuérn maxcycu naproBkamonuu [ICM-u | 111,2 121,4 126,4
Hoxusti CUHOY

2 | I'VII «Hakmérn maxcycu naproBkamonnu [ICM-u | 63,5 64,7 73,7
Hoxusiu OupraBcu»

3 | I'VIl «Haknuérn maxcycu naprokamonuu [ICM-u | 42,8 47,1 44.6
Hoxusti CoMOHIY,

63



B®U Ba OKOJIOI' A

4 | I'VII «Haxnuérn maxcycu naproBkamonuu [ICM-u | 48,4 53,5 60,2
Hoxusu [lloxmancyp»

5 |TIl «Paécaru wucrtudomabapuu poxxou Hoxusu | 7,62 7,05 7,22
Cuno»

6 |ITI «Pa€catm wucrtudomabapum poxxou Hoxusu | 6,74 7,55 6,66
®dupaaBcu»

7 |TIl «Paécaru wuctudomabapuu poxxou Hoxusu | 10,9 9,98 10,4
CoMoHm»

8 |I'Ml «Paécaru wuctudomabapum poxxou Hoxusu | 14,7 12,9 11,4
[Toxmancyp»

Jannple Tabnuua 17 moka3pIBarOT, YTO HA JOJI0 KOMMYHAJIbHBIM Clyk0am paiioHa CHHO u
dupmaBcu MNPUXOAUTCS camas OoJbllas YacTh TOPOACKUX oTxomoB (41,4% wu 242 %
COOTBETCTBEHHO). [loJis Ipyrux pailoHOB UMEET ClIeAyIoNIyI0 KapTuny: paiton [lloxmancyp ao 20 %,
paiion Comonu- 14,6%. KpynHbIMH NpPOU3BOAMTENISIMH OTXOIOB SIBIISIOTCS PBIHKH, aBTOOA3bI,
a’poropT u xene3nas gopora. Hopma nakortenust ThO npezcrasien B Tabd 18. [3].

Tabnuya 18.

HopMbl HaKOIIJICHUS TBEPBIX OBITOBBIX OTXOJI0B (B CPEIHEM).

IIokazaTenu Ce30H roma
N HakomieHust TbO Cpennee
/11 R —— 3UMa BECHA iteTo OCEHb 3a TOX
1. (Cpenusis, Kr/cCyTKH 0,8 1,0 1,3 1,6 1,17
2. |CpenHss, Ky0. M/CyTKH 0,0025 0,0028 0,0030 |0,0039 0,003
3.  [CpenHsisi, KT/ToJ 292 401 474 584 4377
4. (Cpennsisi, Ky0. M/TozT 0,82 1,03 1,09 1,43 1,09
5. |O0BeMHBIH Bec, KI/Ky0. M 355,6 587,6 434.0 406,0 4458

ITo nanubie Tabauue 18 MoxxHO caenaTh ciaenyronue BoiBoibl

- CpPEeIHEro/I0Bble HOPMbI 00pa30BaHMs OBITOBBIX OTXOJOB IO JKHJIOMY CEKTOPY M YUPEKACHUH
Pecny6onukn TapkukucTaH COCTaBWIIM, 3HAUMUTENIBHO HU3KHE IOKA3aTeNd, HEXENU aHaJIOTW4HbIe
HOpPMAaTHUBBI, KOTOpbIe JeWcTBYIOT B apyrux ropogax CHI', Ha nmpumepe PecnyOnuku Y30ekucran
[3.4];

- HopMmatuBbl oOpazoBaHus THO B Oonblel CTENEHU YYUTHIBAIOT OTXOJbl KOMMEPYECKUX H
TOPrOBBIX MPEINPHUATUN KUZHEAEATEIBHOCTH HACEIEHUS W COTPYJHUKOB KOMIAHUN W CKJIAJCKUX
TIOMEIIICHH;

- N8 JIpYTMX OpraHM3alud U YYpeKICHWH, B TOM YHCIE JIEUEOHBIX YUPEXKIECHUH U
OOIIIECTBEHHOTO THTAaHHUS YYUTBIBAIOTCS OTXO/bI, OOpa3yloIiuecs B Ipolecce ONeparMoOHHbIX
JeWCTBUHM, KOJMYECTBA IOCAJOYHBIX MECT, MOMEUICHHH M OT KHU3HEIACATEIbHOCTH PaOOTHUKOB
OpraHu3alyHu.

Hopwmsbl Hakoruiennss ThO B HacelleHHBIX MyHKTax Ha 1 JKUTens cieqyeT NPUHUMATh B CPEJHEM
Ha yposge 1,17 kr/cyrkn (0,003 M%) umu 437,7 kT B TOA.
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B cBs3u ¢ tem, uto B Tamkukucrane, B ToM yucie B I. Jlyman06e, HOpMbl HaKOIUIEHHUS ObITOBBIX
OTXOJIOB OBLTH YTBEPKICHBI IO HOPMATHBHBIM JIOKyMeHTaM 90-X TOOB U OHU MOPAJILHO yCTapen,
Heo0X0auMoO nepecMoTpeTh ¢ yuétoM pekomenaauit AKX um. K. /. I[Tamdunosa [3,5].

Hcxoas u3 BbIlIE JaHHOTO, MOKHO OINPECITUTh HOPMBI 00pa3oBanust U HaKOIICHUS! TBO (Hocc.)
Y Ha MIEPCHEKTUBY JJIS )KUAJIOTO CEKTOpa 1o (opmyie:

Hixe = Huex. (l + 00265t), (l)

rae: Huex — icxonHas (mpuMeHsiemasi) HopMa o0pa30BaHMs U HAKOIUJICHUS OBITOBBIX OTXOJIOB;
0.0265 — monpaBouHbIii KOAPGUIMEHT, YUUTHIBAIOIINA €KETOIHBIA PUPOCT 00HEMOB 00pa30BaHUS
Y HaKOIUIEHUsI OBITOBBIX OTXOJOB B KUJIOM CEKTOpE, T.€. 2.65%; t - mepuo1 mpOrHo3UpOBaHMUs, JIET.

[IporHo3upyemasi HOpMa HaKOIUICHHS OBITOBBIX OTXOMOB (Hopr.) AJIT OOBEKTOB TOPTOBBIX
YUPEKICHUH, OOIIECTBEHHOTO MUTAHUS WM KYJIBTYPHO-OBITOBBIX OpraHU3AlMU OIPEACTSETCS IO
dbopmyire:

Hopr. = Huex. (1+ 0.005t), 2

rae: Huex- ucxomnas (mpumeHsiemas) HOpMa HakKoIUIeHHMsT ObITOBBIX oTxoaoB; 0.005 -
MOMPaBOYHBIN KO3 (PUIIMEHT, YUUTHIBAIOUINI €XKEeroAHbIN MpupocT 00beMoB HakoruieHus ThO, T.e.
0,5%; t — meprox MPOTrHO3UPOBAHUS, JIET.

TBepapie OBITOBBIE OTXOABI IO CBOMM (DU3UKO-XMMHYECKHM TIOKa3aTelsiM (BIaXXHOCTh,

TEIUIOTBOPHOCTh, COJCP)KAHHE OPTaHMYECKUX BEIIECTB) JIOCTATOYHO CICHH(UYHBI, COJEPKAT
00JIBIII0E KOJIMYECTBO TOPIOYEro MaTepualia, a3oTa U Yriepoja, YTo 00ecreunBaeT BO3MOKHOCTh UX
00e3BpeKMBAHUS PA3HBIMU CIIOCOOAMHU  (COKUTAHHWE, HWCIIONB30BAHME B KadecTBE YIOOpCHWS,
00e3BpeKUBaHKE METOAOM OHOEpPMEHTAIIMH Ha 3aBOJICKUX ycTaHOBKax) [3, 5-7].
BoiBoa. IIpo6rema cOopa v yTUIM3alMU OTXOAOB MOXKET OBITh A(P(GEKTUBHO pEIIeHa TOJBKO IMPH
aKTUBHOM YYaCTHM MECTHBIX BIIacTel M MecTHOro HaceneHus. [IpomenieHne B 3TOM BoOmpoce
ycyryouser HakonuBiiuecs B T. Jyman6e «mycopHbie» mpobinembl. [1oaToMy, co3maHue CHCTEMBI
yIpaBiIeHUs] OTXogamH (cOop, mepepaOdOoTKH, YTHIW3allMK) B MPUHLUIE, SBISETCS €IMHCTBEHHOMN
CXEMOU CaHUTapHOU OUMCTKHU TOPOJa OT OBITOBBIX U MPOMBINIIEHHBIX OTXO/I0B.
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MUKJIOPU XOCUIIHABUU TAPTOBXOU CAXTU MAUIIA JTAP IAPTOBI'OXM I11.
AYIIAHBE
Opudosa JL.A., boooes X.b.
(ATT 6a nomu akademux M.C. Ocumii,)

Hap uH Makona XxauMu XocwilaBuu naproBxou caxtu mauwid (IICM) mgap maproBroxu Ii.
Jymanbe oBapaa mrymaacT. TaxJiuin HUIIOH Menuxan, Ku ad3oummy O60cypbar Ba OanmaH[a HIydaHH
Japayar HEKyaxBOJUU COKMHOHU maxpu Jlyman6e Oamann O6apaomranu cudaTi KOpH HUTOXYOUHU
maxppo Tanad MekyHaa. A3 UH Py, 4aMbOBapii, KalloHAaH Ba Oe3apaprapaonuu naptoxou [ICM
0osi - Ge3apaprapJoHii Ba YOUTHPKYHUU MapTOBX0, MHYYHUH 0aXUCOOTHUpUU TanabOTH CaHUTAPHUIO
TUTUEHUPO Aap Oap rupa.

KanuaBoxkaxo: mapTOBroxxoW IypyIIT, HapTOBrOXX0, KOPKapIu TapTOBXO, MEbEPXOH
TAIIaKKYJl Ba YaMbIIABUU TTAPTOBXOMU CAXT.

THE AMOUNT OF GENERATION OF SOLID DOMESTIC WASTE AT THE DUSHANBE
LANDFILL
Orifova L.A., Boboev H. B.
(TTU named after Academician M.S. Osimi)

This article presents the amount of generation of solid domestic waste (MSW) at the
Dushanbe landfill. The analysis shows that the rapid growth and improvement of the well-being of
the population of Dushanbe require an increase in the quality of work on the maintenance of urban
areas. Therefore, the collection, removal and neutralization of solid waste should include the
neutralization and disposal of waste, as well as the implementation of accounting for sanitary and
hygienic requirements.

Key words: solid waste landfill, landfills, waste recycling, norms for the formation and
accumulation of solid waste.

MOBEJAEHUS TAJUIUSA ITPU NEPEPABOTKE CYPbMSIHO-PTYTHBIX
TAJJIMACOJIEPXKAIIIUX KOHIIEHTPATOB C YYETOM SKOJOI'MYECKUX ACIIEKTOB
I'apoes C.A., AbaycaasimoBa ML.H.

(Taoorcuxcrkuit mexnuueckuii ynusepcumem um. akao. M.C. Ocumu (TTY).

Huemumym xumuu umenu B. M. Huxumuna AH Pecnyonuxu Taosxcukucman)

AHHOTanus: [lpeocmasnenvi OanHble 0 NOGeOeHUU MALIUs NpPU nepepabomke CypbMIHO-
PMYmMHblLX KOHYEHmMpanioe.

KaroueBble cjioBa: Taluii, cypbma, pTyTh, IepepadboTKa.

BBe;[eHne. Ponsb PCAKHUX U PACCCAHHBIX 3JICMCHTOB BO3pPACTACT C PA3BUTUCM HAYKHU. Tannui
u €ro COCANHCHUA NPUMCHATOTCAH B HOHprOBO,[[HI/IKOBOﬁ TCXHHUKC, Z—)J'IGKTpOHHOfI u
3H€KTpOTeXHI/ILIeCK0ﬁ MPOMBIINIJICHHOCTH, JId JICTUPOBAHUA TICpMaHUA, KPEMHUA, COG)II/IHeHI/Iﬁ
KaaMus € LOCJIbI0 IMpHIAHUA UM aAKINCITOPHBIX CBOI\/'ICTB; AJId MOJTYy4YCHUA CbOTOCOHpOTI/IBJ'IeHI/Iﬁ,
(OTOR/IEMEHTOB € OOJBIION UYYyBCTBUTEIBHOCTHIO, M3TOTOBJIEHUS (OTOTPUOAOB; B HpubOopax
nH(]ppaKpacHOU TeXHUKH. [2]
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Tannmii — O4YeHb TOKCUYHBIN JIEMEHT, OTHOCAIIMECA K | Kiaccy OMacHOCTH €ro COCIUHEHUS
MOTYT MOCTYIaTh B aTMocepy B BUAE IbIMOB, MBUICH, a3p0O30JIel U3 BO3yXa MPOU3BOACTBEHHBIX
MIOMEILEHUI Pa3IMYHbIX OTPACIEH IPOMBIIIJIEHHOCTH, B BOJY BOJIOEMOB B COCTaBE MPOMBILIUIEHHBIX
CTOYHBIX BOJI OCOOCHHO B pe3yJIbTaTe MPOU3BOJCTBA IEMEHTA M CKUTAHUS YIJIS. Tamnumii, kak
U JIpyrM€ pPEOKUE UM PACCESIHHBIE AIIEMEHTHI, SBJSETCS CIYTHUKOM psa LBETHBIX METaJIOB.
TannueBsle MUHEpadbl B NPUPOAEC BCTPEUAIOTCS KaK HCKIIOYEHHE U HE SBJSIOTCS OCHOBHBIM
HMCTOYHUKOM €ro IMPOMBIIIJICHHOTO Mpou3BoAcTBa. OCHOBHas 4acTh STOT0 MeTallla MOJIy4yaeTcs
MOMYTHO M3 OTXOJOB U IMPOMIIPOIYKTOB PA3IMYHBIX MPOU3BOACTB. ChIpbeM ISl MPOU3BOJCTBA
TaJUIds SIBJSIFOTCSL TBUIM OT arjoMepali CBUHIIOBBIX KOHIIEHTPATOB, LUIAMBI CEPHOKUCIOTHBIX
3aBOJIOB, MEJTHO-KaIMUEBbIE KEKU U JIp. Hekotopbie cypbMsiHbIE U PTYTHBIE MECTOPOKICHHS
Takke Oorarel TawiumeM. [3]. OpHuM u3 HUX sBiIseTcs JKUKPYTCKOE CYpbMSIHO- PTYTHOE
MecTopoxkaeHue. lLlenpro HacTosmed padOThl SBISUIOCH M3YyYEHHE MOBEACHUS TaJIUS IPU
nepepadoTKe CYypbMSHO-PTYTHBIX KOHIIEHTpPAaTOB. Taimmuii BXOAWTH KaK B COCTaB AMCYIb(pUAA
kKele3a, TaK M B COCTaB AHTUMOHUTA. VICXOIHBIM CHIPbEM CIYKHJI KOHIIEHTpAT cpeAHsis mpoda
Kotoporo conepsxkana; 31.3% cypbmsl, 2.6% prytu u 0.0111% Tamms.

1. O6:xur B HelTPAaILHOM cpene.

[lepBasi cepus ombpITOB ObLIa MpOBEIEHA JUIS BBISICHEHUS MOBEICHUS TAJTUS U OCHOBHBIX
LIEHHBIX KOMIIOHEHTOB B HeWTpanbHON cpene. OOXUr MPOBOAWICA B TOKE OYMILEHHOTO a30Ta,
MIPOIYCKAaEMOT'0 CO CKOPOCTBIO 6J1/9ac.

B ta6mmie 19 npuBeneHs JaHHBIC IO 00KUTY KOHIICHTpATa B HEUTPAIBHOU cpejie.

Tabnuya 19

3asucumocms cmenenu 80320HKU CypbMbl, pmMymu U MALIUs Om MeMnepamypvl 6 HelmpaibHoll
cpeoe. Bpems — 2 yaca

No | Temnepatypa, °C % BO3TrOHKH
Cypbma PryTth Tanmui
1. | 200 0 10.3 0
2. 300 0 12.12 0
3. 1400 2.1 56.1 13.4
4. 1500 3.3 97.2 215
5. 1750 62 100 51.16

2. O0KHMT B OKHCJIHUTENBHOM cpexe
Bropas cepus onbITOB MPOBOAMIACH B OKUCIUTENbHOU arMocdepe. OOXHUr Belu B TOKE BO3AYyXa,
MIPOMYCKAEMOI'0 CO CKOPOCThIO 6i1/yac u 361/4ac, a Takke B TOKE ra30BOW MECH: BO31yX-KHCIIOPO/,
B3STHIX B OTHOIIEHUH 1:1.

Tabnuya 20
3asucumocms cmeneHu 60320HKU PMYMU, CYPbMbl U MAIIUSL OM MeMNEPaAmypbl 6 OKUCIUMENbHOU
cpeoe npu ckopocmu 6030yxa 36 n/uac. Bpemsa — 2 uaca.

Ne | Temniepatypa, °C % BO3rOHKH
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Cypbma Pryts Tanmuit
200 0 31.7 18.2
260 0 39.7 28.27
360 3 62.6 49.19
500 8 100 62.6
615 15 100 85.7
725 25 100 100

Crenenb BO3roHKH, %

100F

80r

40

20F

60F

ZbO 46()

500

Temneparypa, °C

Puc. 18. 3asucumocmov yremyuusanus cypomol, pmymu u maiius om memnepamypuvl npu ooxcuze

Jorcusicukpymeko2o KoHyeHmpama 6 OKUCIUmensHot cpeoe.

1- Cypbma; 2- Tamuit; 3- PTyTh.

Tabnuya 21

3asucumocms cmenenu 60320HKU pMYMu, CypbMbl U MALIUSL NPU 00d4#CUSE 8 OKUCTUMETbHOU cpede
npu ckopocmu 8030yxa 6 n/4ac. Bpems — 2 yaca.

No | Temmepatypa, °C % BO3TOHKH
Cypbma PryTp Tannuii

230 0 0.5 0
370 5 49.8 26.0
500 11 97.2 50
550 145 100 74.8
675 20 100 100
815 31.5 100 100

B tabmunax 19 u 20 npuBeaeHb! JaHHBIE IO OKUCIUTEIEHOMY 00XKUTY KOHLIEHTpaTa MPH pa3InYHbIX

CKOpPOCTAX Trasa, M3 KOTOPBIX BHUAHO, YTO CKOPOCTH TI'a3a HE3HAYUTCIbHO BJIHUACT Ha IIPOLECC

yJIeTY4YHUBaHHUS.
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OkucIUTEeNbHBI OOXKUT B cpene KucCiopon: Bo3ayx= l:1 (tabmmma 21) mokaszan pe3ynbTaThl,
UJCHTUYHBIE C TIOJTYYCHHBIMH paHee NpH OOXure B atrMmocdepe BO3ayxa, MPOMYCKaeMOro co
CKOpOCTBIO 6J1/4ac.

Tabauya 22
3asucumocms cmeneHnu 60320HKU CYPbMbl, MALIUL U PMYMU OM MeMnepamypvbl npu 00xicuce 8
ammocgepe eazoeoti cmecu Oz : 6030yx = 1:1. Bpems — 2 yaca

No | Temnieparypa, °C % BO3rOHKHU
CypbpMa PryTh Tanmui
250 0 - 12.0
385 4 64.5 23.89
500 7 97.2 50.0
655 18 100 75.8
810 35 100 100

Takum o6pa3om, mo gaHHbIM Tadnui 18-21 u puc.18 MOXHO 3aKIOYUTh, YTO B IMPOIECCE
OKHUCJIUTEIHHOT0 00XKUTA CYpPbMSHO-PTYTHOTO KOHIIEHTpaTa Mpu NOoJHOU oTroHke pryT (500-550°C)
MPOKMCXOAUT BO3roHKa Tayutust Ha 50 - 60%. Buaumo, Tamuii okucisercs a0 3akucu tawms 1120 u
yactuyHo 10 okcuaa T1,0s.

3ak/r04eHu

V3y4eHO BIMSIHHE PA3JIMYHBIX Ta30BBIX CPEJl HAa MOBEJACHHUE CYpPbMBI, PTYTH W TAJUIHS TPU
00KHTe TaNTUHCOAEPIKAIINX CYPbMSHO-PTYTHBIX KOHIIEHTPATOB. Y CTAHOBJICHO, YTO HAWMIYYIIUM, C
TOYKH 3pEHUS pACHpPEICIICHUs TaJUTHS W COXPAaHEHUS CYpPbMBI B OTrapke, SBISETCS OOXHUT B
BoccTaHOBHTENBHOM cpere (*80% TI B orapke), ¢ mocieayromeld 0caanTeIbHO-BOCCTAHOBUTEIIHHOM
TJIaBKOM, KOTJa TaJIUil pacripenesseTcs Mo MPoayKTaM IUIaBKU ¢ coxpaHeHueMm Tayuius Ha 70% B
mTeiHe. JTOT cmoco0 SBISETCS DKOJOTOUYUCTHIM CIIOCOOOM OTAENEHUS Tallusl, MPOTEKaeT MpHu
HU3KHUX TEMIEpaTypax U B HEOOJIBIIIOM BPEMEHHOM HHTEpBAJIE.

Hlapxu myxmacap: Maviymom Oap 6Oopau pagmopu maniuii XaHeOMU KOPKApou
KOHYEHmMpamxou cypmaio cumod osapoa utyoaacm.

Kanuoeoxcaxo: mannuii, cypma, cumoo, Kopkapo.

Annotation: Presented data on the behavior of thallium during the processing of antimony-
mercury concentrates.

Keywords: thallium, antimony, mercury, processing.
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BOJHAS OBPABOTKA OTXO/J0B HIVTAMOBOTI'O IIOJIA I'YII «TAJIKO»
3.C. Typaesa, l11.Lb. Hazapos, M.A. Caugosa, lI1.X. CaB3aeBa

(Mucmumyma xumuu um. B.U. Hukumuna HAH PT)

Annomayusn. B pabome paccmampusaemcs 80npoc 800HOU 0OpAbOMKU OMX0008 UWIAMOB020 NOJIs
T'VII «TAJIKO». Llemo pabomul signsiemcs u3giedeHus 000pacmeopuMbIX XUMUYECKUX COeOUHEHULL COCIABa
omx0008. Onpedenenue MexHON0SUHECKUX PEHCUMOB NPOBEOEHUS NPOYECCA.

Knrouesvie cnosa: Boouas obpabomxa cnexa, meepoas ¢hasa, dcuokas ¢hasa, 6o0opacmeopumvie
KOMNOHEHMbL ULIAMA, KPUOIUM, 2paghum, mopuo Hampus.

Bomnas obpabotka orxomos nuiamosoro mnosst I'YIT «TAJIKO» npoBoquimy ¢ LEbl0 M3BIICYEHUS
BOZIOPACTBOPUMBIX XUMUYECKUX COEMHEHHUH COCTaBa OTXOO0B. J[jis 3T0r0, Mpesk/ie BCero, He0OXOIMMO ObUTO
OIPEAETUT XUMAYECKUI 1 MUHEPATIOTUYECKHUIA COCTaB OTXOJIOB.

C 1uenpl0 YCTaHOBJIEHUS MHUHEPAJOTMYECKOTO0 COCTaBa OTXOJOB [UIAMOBOTO  MOJIS
aHAIM3UPYEMBIN o0pa3zell B3SITO ¢ Kaxaoro 20 METpoB MO BCEH IIJIOMIAU MOJMTOHA B TIyOUHAX OT 5
cM a0 90 cMm. Bce npoObl momemanuch B OOJBIIYIO CTEKJISHHYIO MOCYAy U TIIATENbHO
nepeMelMBanich B TeueHne 30 MUH 3JIeKTpUUecKor Memankod. HaBeckn cymuiuce B CyIIMIBHOM
mkady npu Temmneparype - 90 - 100°C B Teuenue 2 uaca

W3 mpocymieHHo# ycpeqHEHHOW NpoObl B35Ta HaBeCKa Uil PEHTIeHO(A30BOr0 aHAIN3A.
[TonyyenHas mTpux auarpamMma HCXOAHBIX 0TX00B miamMoBoro nois ['YII «TAJIKO» npencraeinena
Ha puc.l.
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Q, rpagye

Puc 19. Penmeenocpamma ucxoonvix omxo0os winamogoeo noas I'VII « TAJIKO»

1- mupabumut (NaxSO4:10H20), 2- natpon (Na2CO3-10H.0),

3- puwutnomut (NaF), 4 - naxxonut (NaHCO3),

5- tpona (Na2C03)-NaHCO3:2H,0, 6- a - kpucrodamut (SiO2),

7- maiipeput (Na2SO4-NaF), 8- kpuonut (NasAlFg), 9- rpadur (C),
10- oxcun amomununs (Al203).

PenrrenogazoBblii aHanmu3 TpoObI TMOKa3bIBAaCT HAIMYME CIEAYIOIIMX MHHEPAIOB B OTXOHAX
nuiamoBoro mojst: mupabmimra (NaxSO4-10H.O - 4,62, 3,45, 3,10, 2,77, 2,6; 2- wHarpoH
(Na2CO3-10H20) - 4,03, 3,01, 2,89, ,2,8; smumomur (NaF) - 2,66, 2,32, 2,00, 1,64, 1,34; 4 -
naxkonmura (NaHCOs3) 3,22, 3,10, 2,05, 2,60, 2,19; tpona (Na.COs-NaHCO3z:2H20) - 3,43, 3,06,
2,78, 2,66, 2,25; kpucrodanura (SiO) - 4,03, 3,13, 2,83,2,46, 2,11, 1,92; maiipeput (Na2SO4-NaF) -
4,29, 3,82, 3,47, 3,29, 2,99, 2,69; xpuonura (NasAlFs) - 4,47, 3, 87, 2,75, 2,33, 2,26; rpadura (C) -
3,7, 3,35, 2,13, 2,03, 1,67; oxcuna amomunus (Al203) - 3,43, 2,54, 2,37, 2,08, 1,74, 1,59.

OTH JaHHBIC BIIOJHE HICHTHYHBI C JaHHbIMH [1-4]. Jlanee ¢ UMbl yCTAHOBJICHHS
BOJIOPACTBOPUMBIX cocTaBLitoIMX KoMrnoHeHToB Iama ['YII «TAJIKO» u cremeHM HMX BCKPBITHS
MIPOBOIWI €€ BOJIHYIO 00paboTKy. PaznienieHne oTxo0B Ha BOJJOPACTBOPUMYIO U BOJIOHEPACTBOPUMAs YacTh
YHPOILAET U y/ICIIEBIISIET IPOLIECC UX TepepabOTKH.

PesynbraThl TPOBEACHHBIX HWCHBITAHWNA B JIA0OPATOPHBIX YCIOBHAX Ui ONpPEACICHHS
XUMHAYECKOTO M MUHEPAJIOTHYECKOTO COCTAaBOB UCXOJHOTO CHIPhS U TPOIYKTOB OTMBIBKY TPHUBEICHBI
B Tabnuuax 4.

Kak BumnOo u3 Tabm. 4 B HeorMmbiTOM muiame coxaepxutcs 30,2 - 30,8 macc.% cynbdata
HaTpusi W KapOonatoB Hatpus, 10,7-11,6 macc.% OukapOonatoB. Ilocie OTMBIBKM mIIamMa
coJiepKaHue 3TUX KOMIIOHEHTOB yMmeHbimiock 10 0,3 - 0,6 macc.%, a BojgopacTBOpuMasi 4acTb
nuiama - cynbdarel, KapOOHaThl M OMKapOOHATHI HATPUS - YBEIMUMIACh OoJiee ueM B 2 pasa.

Takum o0pa3om, BOJOpacTBOpHMAsi 4acTh TBEPABIX OTXOJOB MpPEICTABISAET COOOM CMech
NaxS04 - 25,4 -30,2%, Na2C03 + NaHCOs - 10,5-11,6%, NaF - 4,6-5,3%, KoTOpbIi 1MOCie yaaleHus
HEpaCTBOPHMOM YacCTH TPOIICHTHOE COJepKaHWE KOMITOHEHTOB cocrtaBisieT, B %: NaxS0s - 61,6,
Na.C0s + NaHCOs - 24,1%, NaF- 11,8%, Cmech 3THX COJel, MOTYT CIYXHT 3PPEKTHBHBIM
aKTHUBATOPOM ISl Pa3JIOKEHUSI YIIOPHBIX alfoMO- W OOopocHiHMKaTHRIX pyA. C 9ToW meiaw JaHHYIO
CMECh HCIIOJIb30BalIM NpU nepepaboTke He(eTMHOBBIX CHEHUTOB Typnu M OOpOCHIMKATHBIX PYI
Axk-Apxap Tamxukucrana.

Tabnuua 23
Munepanozuueckuii cocmag ucxo0H020 cbipbsi U HPOOYKIMOE OMMbIEKU WNAMA
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Ne  |HaumeHoBaHue HanmenoBanue CbIpbs U IPOLYKLIUU
HE OTMBITBII BOJIOpacTBOpUMAst Bononepactso-

nuram, macc.% YacTh, Macc.% |pumast YacThb,
(BBICYILIEHHBII) (BBICYILIEHHAS) macc.%

1 |Al203 15,7-17,3 - 26,3-31,4

2 |NasAlFe 10,5-13,5 - 23,5-25,0

3 [Na2S04 25,4-30,2 58,8- 61,6 0,46-0,6

4 |NaxC03+NaHCOs3 10,5-11,6 22,7-24,2 0,2-0,3

5 |C 18,2-19,2 - 35,5-38,0

6 |Fex0s3 0,3-0,6 - 1,6-2,3

7 |Si02 0,25-0,4 - 0,5-0,7

8 |NaF 4,6-5,3 10,5-11,8 0,14- 0,2

9. |lIpoume mpumecu 1,2-1,90 2,0-25 1,015

[Ipu cymke comeii GTop - MOHBI KAaK aKTHBHBIC YaCTHIBI COCIMHSSICH C HOHAMH HATPHA,
00pa3yroT (GTOopHI HATPUSA, KOTOPHIA MOXKET Y4acTBOBAaTh B 00pa3oBaHMM KpuoiuTa. YTO Kacaercs
muHepana kpuoauta (NasAlFs) cocraBa 0TX010B 1JIaMOBOTO TOJISI TO OH HE IPETEPHEBAET HUKAKUX
M3MEHEHHI U OCTaeTCs B HE TUCCOLUHPYEMOM (opMe, TaK Kak IOCIEAHHNA HE PacTBOPUM B BOJE U
SBJIAETCS IPOYHBIM COCTUHEHUEM.

Teepaas ¢aza or BogHOW 00paOOTKM HpeAcTaBiIsieT coOoil cMech KpHOINTA, TIIMHO3EMA,
¢dTopuIa aMOMUHMS, TeMaTUTa, Tpagura U KpeMHe3zema. CHATas peHTreHorpaMmma TBEpJEro ocraTka
OoT BOAHOM 00paboTku orxomoB muamoBoro mnosss ['YII «TAJIKO» moarBepxnaer 3To, KoTopas
MIpe/ICTaBIeHO Ha puc. 3.

Puc 20. Penmeenocpamma 6000pacmeopumvlx KOMNOHEHMO8 0OmMX0008
wnamosoeo nons: 1- mupadounum (NazSO4-10H20), 2- nampon
(Na2CO3-10H20), 3- surruomum (NaF), 4- naxxonum (NaHCO3)

0, rpamyx

XUMHYECKUH COCTaB KOMITOHEHTOB TBepaoro ocrtatka: Al203, NasAlFs, Fex03, Si02, C-
rpaduT, C COOTBETCTBYIOIIMMH PEHTTEHOBCKUMU Xapaktepuc-tukamu: A 1203 - 3,43, 2,54, 2,37, 2,08,
1,74; NasAlFs - 4,47, 3,87, 2,75, 2,33, 2,26; Fe.0s - 3,65, 2,69, 2,91, 2,20, 1,84; Si02 - 4,03, 3,13,
2,83,2,48,2,11, 1,92; C- 3,7, 3,35,2,13,2,03, 1,67.

Takum obOpa3om, BomHas oOpaboTka orxoaoB muamoBoro noss ['YII «TAJIKO» oGecrneunBaer
pasaerneHre KOMIIOHEHTOB B 3aBUCUMOCTH OT HHUX pacTBOPUMOCTH. B BoaHylo ¢aszy mnepexomsT
muHepaibl  Mupaduwut (NaxSOs-10H20), natpon (Na2COz-10H20), Bummmomut (NaF), Haxkoiut
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(NaHCO3), a B TBepaoii ¢ase ocrarorcs Al203, NasAlFs, Fez03, Si02, C-rpadur, KOTOpHIH mOCE

¢doTanMoOHHOTO pa3zieneHus Trpadura M KpeMHE3eMa OCTaTOK MOXKHO IepepadaTbiBaTh Ha

METAJUINYECKUI aJITFOMUHUH.

" ‘ ‘
2 w @, rpanye

n 15

Puc 21. Illtpux auarpaMmma TBEpAOro OCTaTKa OT BOAHOW 00paboTKH
otxoa0B 1uraMoBoro moiist I'YII « TAJIKO»

1. A1203, 2. NazAlFs, 3. Fe203, 4. Si0Oz, 5. C-rpadur
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Annomayusn. B pabome paccmampusaemcs 80npoc 800HOU 00pabomku omxo008 uiamosozo nons I'VII
«TAJIKO». Lento pabomwi asnaemcs u3aneueHus 6000paAcmEopUMbIX XUMULECKUX COeOUHEHUTI COCMABA OMX0008.

Onpeodenenue mexHoN02UUEeCKUX PEHCUMO8 NPOBEOEHUs Npoyeccd.
Knroueswie cnosa: Boonas obpabomka cnexa, meepoas gasa, iHcuokas ¢asa, 6000pacmeopumble KOMIOHEHNb]

wiama, Kpuoaum, paghum, pmopuo Hampus.

Abstract. The paper deals with the issue of water treatment of waste from the sludge field of SUE
"TALCQO". The purpose of the work is to extract water-soluble chemical compounds from the composition
of the waste. Determination of techno-logical conditions of processing.

Key words: Aqueous treatment of sinter, solid phase, liquid phase, water-soluble components of

sludge, cryolite, graphite, sodium fluoride.
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YIAK 677 02, 677 08
YAHBAXOU ACOCHUM BAXOJIUXUU YCTYBOPUH DKOJIOTH BA BEXATAPUU CAHOATH

HACCOYH
Myxammaguonu A., M3atos M, B.
(ATT 6a nomu axkademuk M.C. Ocumii, /[ywmanoe, Toyukucmon)

Hlapxu myxmacap. Hcmexconomu Haccoyii oap Yymxypuu Toyukucmon coxau
MexHammanaoi canoamii Meboulao, Ku bapou yaibu bewmapu Kyeeau Kopii axamusmu aeeaiuHoapaya
odopad. Mywxuromu acocii 0ap OH acm, Ku 0ap akcap Xoiamxo 6a uMm coxa Ky8KOPMAaHOOHU
2atipumaxaccyc 6a be maviymomu coxasil 6a Kop Kabyn kapoa mewiagad. Xamapxo 6a puckxou 60
CAHOamu HACCOYU ANOKAMAHO Xele yuooi Oyoa, mymaaccugona 6a oHxo axamusimu a03UMU 000a
Hamewasad. bucépe a3 xonamxou HOXywu ucmexconil mo Xaoou HUXOU magmuw 6a amanu
cababzoponu uH xo00ucaxo baxou Xykyi 000a nameuwiasano. Kopmanoonu xypou umcexconii 3apypamu
PUOAU MEBEPXOU CAHUMADTL - 2U2eHUpo as cababu bemaviymomii 0apk Hakapoaano. Canoamu HAcCCoYil
00 AK Kamop mavcupom 6a caioMamuy UHCOH 8a MYXUmu ampog) anokamano mebowao. [lap maxona
Xap AKu UM MYWKUIOM 8a Xamapxou Ucmexcoliomu Haccoyil a3 HyKmau Ha3apu KOpuWUHoOCH bappacii ea
MACHANA2Y30pUXoU XAWIU UH MYWKUIOMXO NeWHUX00 uiyoaacm. XamuyHuH map3xou 0axoouxuu
9K0J1021 8a bexamapuu Yapaénu ucmexcosu 6a KOpKapou mMasooxou Haccoyil maxiui eapoudaaHo.

Kanumaxon kamauai: ucrtexconor, 6exaTapil, MyXUTH 3HCT, HAXXOM HACCOYi, caHOaT, 00,
paBaHIU TEXHOJIOTH.

Mykagauma

Canoaru Haccoyit 6a katopu 10 ucrexconotu Oy3yprrapuHu UBIOCKYHAHIAU MYXUTH aTpod
oMM MeOoIIa . 3epo UCTEXCOIU MACHYOTH Tak€pu HACCOUi Jap HaThu4au uctudoaadapan paBaHIxon
0axamManoKaMaHIU TEXHOJIOTH, (PM3UKHA, XUMUSBI YO Kap/a MeniaBaa. Xap sSK paBaHAd TEXHOJIOTr# 60
uctudoan TacTroXy BOCHUTAXO, Xapyu SHEPTUSXOCHUIKYHAHIAXOU MYTaQoOBHT Ba capdu MacOJIEeXXOu
TYHOTYHH aCOCHI0 WJIOBarit cypar Merupag. A3 HH Py MyHOCHOATXOM SPrOHOMUKH Jdap yapaéHu
MCTEXCOJIiA, TApTOBXO Ba M(MIOCKYHAHAAXO Jap paBaHAXOHM alOXMJau TeXHOIOT# (hapkkyHaHaa Oyna,
XaHTOMH ap3é0i, Tax)IMJ Ba MENIHUXOIM POXXOHM XaUITM MYIIKAJIOTXOW JKOJOTH MyHOCHOATH
XYIIMaHIOHApO Talad MeHaMosII. ABBajlaTap a3 XaMma 3apyp acT, K 00 HaMy/H paBaHIA HYPOIIaBaH/a
Jap XaTTH WCTEXCOJN IIMHOC IIyjaa, OMWIXOM 0Oa xary QaboiusITH WHCOH XaTapHOK Ba
nu(pI0CKyHaHAaX0M paBaH] TacHU( Kapaa maBaji.

Jap 4yapaéHu HUCTEXCONM MaCHYOTH HAacco4il a3 HaxX TO MaBOJAM Tal€p Ty3apUIIXou
TEXHOJOTHH TYHOTYH CypaT METHpHUJ, KM TapXy TEXHOJOTHH SIKE a3 OH - pecaHjari gap pacmu 1
HUIIIOH JojAa InymaacT. TaBpe aii€H act, Xxap K Ty3apUIIM TEXHOJNOT#A 00 wmcTudomam JacTroxy
BOCHTaM JIOPOU YY3bXOU aCOCHUIO WIOBaruu (hapKKyHaHAa, peyaxou KOpUU MyBOPHUK O6a TABUHOT Ba
HUIIOHIMXAHaX0N TEXHOJOTHH YyJ0TOHa CypaT Merupaa. A3 WH Py, TAbCUPOT 02 MyXUTH KOPTOX
Ba TABMHHH OeXaTapuul KOPMaH/I Jap Ty3apHIIX0 MyHOCHOATH WHIUBHIYATUPO TaJIad MEKYHA/I.
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Pacmu 22. Pasanou mexnonocuu ucmexcoiomu pecamoazii
MasbaymoTu acoci

Nmpy3xo xaHromum OappacHMyl MacOWMJHM 53KOJOrd Ba Oexarapuu (abOIMATH WHCOH Jap
HCTEXCOJOT TaCHU(POTHU TAbCUPOT Ba OMHIIXO 0a pOX MOHAA MeMIaBaj, KM TO 4oe Oapoum Oappacuu
TypPYyCTH MYIIKHIIOT Ba TIEITHUXOIN POXXOH XAJLTH OH MyCOUIAT Kapaa MeraBanau . bo uctudona a3 un
TAMOIOJI MeXOCTeM 6 Tap3u 0aXOAWXHH TAbCUPOTH HAXXOPO XaMYyH MaBOAM aBBAJMSIHM Hacco4i Oa
MYXUTH aTpo MEITHUXOA KyHEM:

1. Capgu snepzusau o6apk. bapoun HCTEXCONM HAXX0 SKE€ a3 MYXUMTApUH MaBOIU
XapylllaBaHJa UH HAMYAXOU TYHOTYHHU dHeprus 6a mrymop MepaBaa. OH xamMuyH TanaboTH yMyMUH
SHEPTus a3 AaBpad MUCTEXCOJIM XaMa HaMyJIU HAaXX0 TO XOCHIIIIABUU MaBOAM Tall€épu HAcCOUll — PUINTA,
MaTOb, MAaCHYOTH Tai€p 0axo mona MemaBaa. bosja Kaiin HamoeM, KU a3 pyu capdu SHEprusi HaXXou
Tabuu a3 pacTaHi rupudTamraBaHiga HucOaTaH camMapaHOKTap MeOomanna. 3epo capdu >HEprus nap
OHXO Jlap JaBpaW KOpKapau aBBajMs OFo3 Merapaan. Haxxowm xumussid Oomiaa aap AacTrOXXOW
MaxcycrapZOHUJalIyaa Jap MIApOUTH HCTEXCOJOTH caHoaTtid 0a mact MeosHA. A3 pyu TapTuOH
uctudoaadbapii capdu IHEPTUs 1ap UCTEXCOIOTH HAccouil 00 maoma EpTaHu ry3apHIIxo Aap 3aHYUpan
UCTEXCONM 3uéa Merapnaaa. SIbHe TauxM30TH TEXHOJIOTMHM HCTH(OIAlIaBaHa SHEPTHsH OApKUpo Jap
Ty3apuIIXoM HUXo# 3uénrap ucrtudona medapann. MH Tamoron ©60 OH acCOCHOK Kapja LIyJaacT, KU
TaYXU30TH TEXHOJIOTUM UCTEXCOJIOTH pecaHnari, Oodanmari, paHromesin Ba Ay3aHIarid Jgap SK BaKT
AKYaH] aManuéru OaxamalokamMaHJ Ba Ha3zopatd cudatu MaxCcyJaoTH XOCHIIIABAHIAPO HYPO
MEHAMOSH/I.
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Pacmu 23. [lapmogpmu 2a3zu xapbon 6a myxumu ammocgepa

2. @ypyoapuu 2azu kapoon. Haxxom Tabumm a3 pacraHil rupudraimiaBaHia (maxra,
HaXXOoM 3arupii, 6aMOyK, 4yT, KaHa0) Aap paBaHIM XOCWIILIABHALIOH Ta3u KapOoHpo ¢ypy Oypna, nap
qapa€Hu (OTOCHMHTE3 MHKIOPH 3HETM Ta3W OKCUTEHpPO 0a MyXuUTH arpod MemapTosHi. VHUyHUH
HaXXOM XUMHSIBA aKcapaH a3 TaiBacTaruxou OalaHIMOJUICKYJUIaBHM KapOOHIOp HMCTEXCON Kapiaa
MemaBaH. Jlap WH XoJaT METaBOHEM a3 MEBhEPXOM FAIM3IIABUU MYXHTH aTpod XamaBakT Ooxadap
OoleM Ba yaHOAXOM MACT KapJaHu OHPO MEITHUXO0 HAMOEM.

3. Xapoyomu mexnamu ooamon. TaMOMH JaBpaxoM HMCTEXCOJI Ba KOpPKapIud HaXXOU
Haccouil 60 MINTUPOKM OEBOCHTAM MEXHATH OJIaMOH CypaT Merupaj. Jlap MH X0laT caBOJIXOM 3epHUHU
9KOJIOTH Ba Oexarapuu xaéry (gavonusat 06a MuéH meosi: Hax nap kydo ucrexcon mynaact? Kuxo oHpo
Kopkapa MekyHaHn? K Tayxu30TH HCTEXCONKYHAHIAaW HaX, HUMMAaxCYJIOT, MaxCyloTH Tail€p Ba
MacCHYOTH HAcCCOYMpO Haopa MeKyHan?! A3 qymya, akcapaH 0apou MCTEXCOJIM HaXXOW TaOWil MEXHATH
KaMIapJJOXTIIAaBaH/Ial OJaMOH Ba MIAPOUTH HOMYycownu Kopit mctudoma Oypma memaBan. Ha xama
X0Yaruxo0 UMKOHHATH TAIIKHIN KOp Jap caxpo 00 MCTH(OIan JaCTOBAPAXON HABTAPHHHU arpOTEXHHKM
Ba MOIIIMHOJIOTH KHUIIIOBAP3UPO JTopaHa. To X0 3apapu 3aXpXMMHUKAaTXOM KOKpapAIlaBaHIad TYXMHUXO,
HYpUXOU MUHEpalii 0a MHCOH Myppa OMyXTa Hallly/a, BOCUTaXOU MBa3KyHaHIaW OHXO 0a ucTHdoIan
oMmMa OapoBapja Hamrynaanj. KopXxoHaxou MCTEXCOJNKYHAHIaW HaXXOW XMMHSIBA MaBOJXOH TapKaHIa
Ba 3yJOTalITUpaH/Ia, UHYYHUH PaBaHAXOM XMMHUSBHHU XOPUYKYHAHIAW Ta3X0W 3apapacoHpo uctudoaa
MebapaH, Ku 6a caJoMaTUX WHCOH 3apapH KayuoH aopan. Jlap 6ab3e Haxxou Tabwii, a3 yymiia MyMHari
MalI0NIaBUU XAIIapoTH 3apappacoH 0a MHUEH Meosis, Ku OoucHu cap 3aJaHu OEMOPUXOM CHPOSTH
Merapjaj. XaMau WH MYIIKWIOTX0 0a xa€Tu WHCOH TabcupH MaH@ pacoHda, map Oucép xonarxo Oa
OyXpOHXOH KOJIOTH OBap/ia MepacoHa/I.
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Pacmu 24. Ilapmosxo ucmexconii nac az KoOpkapou XuMusi8uu Magooxou HAccoyi

4, Tavcupom 6a xaiigonom. bucép TAIKUIOTXON XU(D3KYHAHAU MYXUTHU 3UCT 3UIIU
uctudo1au MaxCyJI0TH MyHHAril Ba MyCTUH Oapomaj HaMmyaa, 3apapy OHPO 06a MyXHUTHU 3UCT MEIIHUXO]
MekyHaHa. bo uctudonan WH MBIYMOTXO METAaBOH 3apapy pacoHHaalryga 6a MyBO3WHATH TaOHUHPO
0axo auxeMm. HoBoOacTa a3 mH MaxCyJIOTXOH a3 MalliM Ba ITyCTH XaWBOHOT MCTEXCOJIIITY 1A TO XOJI Baceh
uctudoaa Oypia MerraBaHuI.

5. Hcmugooabapuu xumukamxo 6a 3aMUH XAHZOMU UCHMEXCONl 64 KopKapou
Magooxou Haccoyil. bapon UCTEXCOIM alén XOMH HACCOYM a3 yymiia HaXX0HW Tabuil MUKIOpHY 3UENN 00
Ba 3aXpXHUMHUKATX0 HcTU(hOoaa MemaBana. MacanaH, maxta OEHUXOSAT HypHH 3U€apo Tanad MeHaMosi1 Ba
Ha XamMa BaKT a3 HYKTaW Ha3apu HKOJIOTH MaxCylOoTH To3a Maxcyo Mmeéban. AWHM XON Jap 4aXxoH
IUTAHTATCUSAXO0€ MaBUylaHJ, KM TaHX0 00 HcTH(OJau HYpUXOM OpPraHHWK| MaxTa HMCTEXCOod Kapaa,
OexaTapuy KOPrapoOHHM KHWIIOBAap3#i TabMHH Ba MAapTOBXOM XWUMHUSBH Jap OHXO KaMTap acT. JIlekuH
XOCHUJTHOKHMH WH 3aMHHXO TIAacT Oy/1a, TaraboTH aXxoaupo 00 HaXW MaxTau a3 YUXaTH SKOJIOTH To3a KOHEh
KapJa HaMeTaBOHaHJA. A3 jaurap Tapad UCTH(OIAU OCHHXOST 3UEAM 00 XaHTOMHU KHIIT, ITAPBAPHIIL,
HCTEXCOJIM TIaxTa Ba MUHOABJl KOPKApJIW HAXW OH Jap MIApPOUTH HCTeXcoyd 3apyp act. Uctudoman
caMapaHOKW 3aMWH XaHTOMH HCTEXCOJM HAXXOW TaOWMA MachalW JUTpadl dKOJOTA Ba Oexarapuu
¢babonusATH MHCOH 0Oa mrymMop mepaBai. A3 pyM TaIKHKOTXOM OJMMOHHU ABCTpaivs 0apou HCTEXCOH
XaMOH MHUKIOp Haxu mamm 367 mapotuba 3uén HucOAT 6a XaMOH MHUKAOP HCTEXCOMU HAXW MaxTa
3amuH ucTtudona memanasn. [lap uH xonat 3apypatu 3uén 0a daporoxxou Tabuit 6a KaM TrapauaHu
3aMHHXOHM KHIIITH TTaxTa Ba 3aFUPIOS OBap/ia MEPacOHA/I.

6. Hcmugpooau 06 xanzomu kopkapou camoamuu Haxxou Haccoyi. OOu map
UCTEXCONIOT UcTU(DOAA IIyAa XaHTOMH KOpKapa 00 MIIKOpPXO, KUCIOTaxo, PaHTKyHaHAaXOoW XUMHSIBI
oMexTa I11yza, 6a mapToBroxxo naprodra memanaja. Ha xaman KopxoHaXxou UCTEXCOJIN JOPOU UHIIOOTH
TO3aKyHi OyJa, MOJJAaxXO0M XUMHUSBHH 3apapHOK 0a MyxuTu arpod maprodTa MemiaBag. XaHTOMH
KOpKap/id XHMHSBHM MaBOJIXOM HACCOYMl paBaHIAXOM XUMHUSBUM 3UEA 00 HCTH(OIAM, KHCIOTaxXo,
UIIKOPX0, (EPMEHTX0, HAMYIXOU TYHOTYHU pPaHTKYHaHAaxo YapaéH METHpaH], KU XaM 0a cajJoMaTuu
KOPMaHJIOHM HCTEXCOJIA Ba XaM 0a MyXHTH aTtpod TabCHUp MEpPACOHAHI. XaHroMU Oaxonuxi Oa
OexaTapud OKOJOTA Jap WH XOJaT 3apypaTd Oappacuu cyonxou 3epuH Oa mu€éH meosia: OE
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HCTEXCOJIKYHaH/Ial MAaCHYOTH Hacco4it 00po camapaHok uctudoma medapan? O& obu ncrtudona myma
TakpopaH Kopkap/, uctudomaa & 60 poxxou d6exarap To3a Kapja MemaBay?
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Pacmu 25. [lapmogpmu obu xopraponauiyoa nac a3z pameomesi

XyJoca

Tacuudortu gap 600 oBapaa nryaa, HOMIYH Iyppan Tap3XoHu 0ax0IUXUU YCTYBOPUH SKOJIOTH
Ba Oexarapuu (HabOIUATH MHCOH JIap UCTEXCOJI0TH Haccouil HecT. HoBoOacTa a3 on 60 uctudona a3 un
HOMI'YH XaHTOMHM TaxXUsHM JIOUXAaXOH KOPXOHAXOHU MCTEXCOJM, MIITHPOK J1ap KOMHUCCUSIXOM HazopaTil 60
ucTudoaa a3 uH TaxJIMIXO MYIIKMIOTXOM COXaBHPO 0axo noja MeTaBoHeM. MypakkaOHH UCTEXCOI0TH
HACCOYA Jap OH acT, KU 00 OMy3uIM AK € SKYaHA TYpyXH MYIIKWIOT YaHOaxou 3apapHOK Ba
MaH(pUaTAOPH OHPO MyalsH Kapja HaMETaBOHEM. 3e€pO XaMmaMu paBaHIXOM MCTEXCojil nap Gapobapu
TabCUPOTH MaH(P yaHOAXOM MYCOMM WYTHMOW Ba OEXJOIITHA JOpaH]. XaMUyHHH TaMOMH HaMyOH
MaBOJIXOM aBBAIHS Ba MaxCyJOTH Tal€pu HACCOYA MYBO(PHKH peyaxoH MyIlIaxxac 00 Ha30paTH KaTbhil,
TabUHOTH XaTMil, MHHTaKau uctudomgabapit BoOacta 0Oa HKIMM HCTeXcoa Ba wuctudoma Oypra
MemraBana. JIeKuH Aap Xama XoJlaT HOBOOAacTa a3 IIAKJIM HCTEXCONYy KOpKapA TabMHUHH IapOUTH
OexaTapu KOpUM KOPMaHIOH Ba XU(}31 MyXUTH aTpod aXxaMUATH aBBaJIMHAApaya A0pal.

Anpaduér
1. J.JI. KenGept/ IlpoekTupoBaHue W pacyeT CPeACTB OXpaHY TPyJa B TEKCTHIIHHOW U
JIETKOW TPOMBIIUIEHHOCTH. YueOHoe mocoOue s CTYAEHTOB BY30B TEKCTWJIBHOW U  JIETKON
npoMeIuieHHOCTH. — M.: Jlerkas ungycrpus, 1979. — 280 c.
2. K.M. Iluporos, O.1. 3umun/ Cpencrsa 3aliUThl Ha TEKCTHWJIBHBIX MalIMHaX. — M.:
JlernpomoObITH3 AT, 1989. — 200 C.
3. B.U. Ky3pmun/ OxpaHa TpyJaa ¥ NPOTUBONOXKApPHAs 3alluTa. YUeOHHK JJIs CpPEeH.

crerl. y4e0. 3aBe/leHui TEKCTUJIHHON W JIETKOW MpOMBINIIeHHOCTH. — M.: Jlerkas mumyctpus, 1979. —
208 c.

OCHOBHBIE ACHEKTBI OIIEHKA 3KOJIOT'MYECKON YCTOMYUBOCTH
TEKCTHJIHbHOM MPOMBIIIJIEHHOCTH
Myxammaauonu A., M3zatos M, B.
(TTY umenu akademurxa M.C. Ocumu, [[ywanbe, Taoxcuxucmon)
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Annomayun. Texcmunvroti npouszeoomcea 6 Pecnyonuxu Taodocuxkucman sensemcs
MPYOOEMKbIUL  NPOMBIUAEHHOCIbIO,  KOMOPbIL 0Nl NpbleleyeHue paboublii  CUuibl  SG/ISenCsl
aKm)yajlbHbIMU. Ocnoenas I’lpO6Jl€MMCl 3aKknrwvaemcs 6 nmom 4Ymo Ha pa60my NPUHUMAIONICA
HeoOpa308anHble U HEeKBANUPUYUPOBAHHOU compyOHuKU. Puckelr u onacmmocmu 6 mexcmuibHoU
NPOMbBIUIEHHOCMU OOY€Hb cepé’s*uwe, HO K COJCAJleHUr0 Ha Uux He ydeﬂﬂ}omc;l BHUMAHUE OOJIIICHLIM
obpazom. MHoeue npouszsoocmeenHvie onacHvie Cayuaiu eiewem 3a coboU msdicenue nocieocmeul,
00HaKo Juya npudacmuue K 9mum He noyvuaront npasoevle OUEeHKU. Ilo mepe ceoeil Heo6pa306annocmu
NpoU3B00CMBEHDBIL NEPCOHANL He OUWYMUMA HeoOX00UMOCMb COON0eHUe CAHUMAPHO — SUSUCHUYECKULL
HOpM U npaesuil. TexcmunvHotl NPOMbBIULIEHHOCMU CBA3AH C HEKOMOpPblX gbaKmopoe GIUAIOWUX HA
300posbe uenogeka u Okpydcaiouleio cpedy. B cmamve ¢ npogheccuonanvnou mouku 3spemuue
PACCMOMPEHbL KANCOOU U3 IMux npoobiemvl U NpeododCeHbl NYMu UX peuieHull. A max e
npoanaius3upoear cnocobwl MOHRUMOPUHZA U OYEHKA np0u3600cmeeHHbzx npoyeccoes MeKCmuiIbHOU
NPOMbBIUUTIEHHOCTU.

Knroueevie cnosa. HpOI/I3BOI[CTBa, 6630HaCHOCTL, OKpY)KaIOHlefI Cpcabl, TCKCTHUJIbHBIC
BOJIOKOH, ITPOMBINIJICHHOCTb, BO/ZI4, TEXHOJOTMYECKUHI Imponecc.

KEY ASPECTS ENVIRONMENTAL SUSTAINABILITY ASSESSMENT OF THE
TEXTILE INDUSTRY
Muhammadjon Ahrori, 1zatov Mirali Valievich
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Annotation. Textile production in the Republic of Tajikistan is a labor-intensive industry,
which is relevant to attract labor. The main problems arise in the fact that uneducated and unskilled
employees are hired. The risks and dangers in the textile industry are very serious, but unfortunately
they should not be properly addressed. Many industrial emergencies entail serious consequences, but
the persons involved in these do not receive legal assessments. To the extent of their ignorance, the
production personnel do not feel the need to comply with sanitary and hygienic norms and rules. The
textile industry is associated with some factors affecting human health and the environment. The article
discusses each of these problems from a professional point of view and suggests ways to solve them.
And also analyzed the methods of monitoring and evaluating the production processes of the textile
industry.
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B®U Ba OKOJIOI' A

AHHOTANUsA: B pabome ananuz nposedeHHbIX mepmMoOUHAMUYECKUX PACYEmO8 NOKA3a, Ymo

noumu 6ce peaxkyuu, npomexarowjue Npu CHeKaHuu WUXmol, Mo2ym Oblmb OCYWeCmEIeHbl CO
3HAYUMENbHBIM dHEepeemuieckum d¢ghgexmom npu memnepamypax eviuie 1048 K.
Pezynomamer  uccneoosanuii npoyecca cnexamusi MYCKOBUMOBLIX 2NIUHO3EMCOOEPHCAUUX  PYO
Kypeosaockozo mecmopodcoenuss ¢ omxooamu wiiamMo8020 NOJs NPOU3BOOCMEA  ANIOMUHUA.
THonyuennvlii Kpuoaum-iuHO3eMHblll KOHYEHmpam u 2IUHO3EéM Mo2ym Oblmb UCHOIb308AHbl 8
Kauecmee OONOJIHUMENLHO20 CbIPbsl 8 NPOU3BOOCEE ANIOMUHUS JTLEKMPOTUZOM.

KitoueBble ciioBa: npouzeo0cmeo antoMuHus — 2AUHO3EM-, ANIOMOCUTUKACOOEPHCAUe20
CbIPbs - KPUOIUM=2TIUHO3EMHO20 KOHYEeHmpamad.

TepMoMHaAMUUECKUI aHAIM3 MPOLIECCOB CIIEKaHUsI MYCKOBUTA, C OTXOJaMU aJIFOMUHUEBOTO
MPOU3BOJICTBA TMPOTHO3UPYS BO3MOXKHOCTH MPOTEKAHHUSI MPOILIECCOB, MOXKET, CIYKHUT Hay4dHO-
TEOPETUIECCKOW 0a30¥ JIsl MPOBEICHHUS UCCIICIOBAHMS B IAHHOM HaIIPABJICHUU.

B kauecTBe HCXODHBIX MaTe€pUajoB Il CIEKaHUs ObUIM MCIOJB30BAaHBI: MYCKOBUT
KyproBaackoro mMecrtopokieHus, IIlaM Ta3004MCTKH U cylbdarcoaepkamuii  0cajoxk,
00pa3yIOIMIACS MPH YIAPUBAHUH U OXJIAXKICHHH pacTBOpoB mutaMoBbix mojyieit OAO «TAnKo»[1-2].
CocTaBbl UCXOJHBIX KOMIIOHEHTOB IMIPE/ICTABICHBI B TAOJIHIIE.

H3BecTHO, 4TO MPH CIIEKAHUH LINXThI BO3MOXXHO MPOTEKAHUE CIEIYIOMINX PEAKIIUA:

Na:COs + Al203 = Na20-4/,03 + CO»; Q)
CaF, + NaxCO3z = 2NaF + CaO + COy; 2
Na>CO3 + SiO2= Nax0-SiO; + COy; 3)
2NayS04 + C = 2NaxS0Os3 + COy; 4)
2Si02 + 2NazS04 + C= 2Na20-SiO; + 2502 + CO; (5)
Na>O-SiOz + CaF2 = 2NaF + CaO-SiO>; (6)
3Na,CO3 + 2NasAlFs = 12NaF + Al;03 + 3CO»; (7)
3Na20 + Al203 = 3Nax0 - A,0s3; (8)
6Na>0O + 2NazAlFs = 12NaF + 3Na20 - ALOs; 9)
SiO2 + 4NaF = SiF4 + 2Na20; (10)
NasAlFs + 1,5Na,CO3 = 6NaF+0,5A1,03+1,5COy; (12)
NasAlFs+1,5Na S04+0,75C = 6NaF+0,5Al,03+1,550,+0,75CO3; (12)
NazAlFs+3NaHCO3 = 3NaF+1,5Na,0+0,5A1>,03+3C0O,+3HF; (13)
2NazAlFe+3Na,0=12NaF+Al>Oa. (14
Xumuueckuii cocmas UCX0OHbIX Mamepuanos, mac% Tabnuya 24
MyckoBu- Cynbbarcoaepxarniuit 0CaJIOK:
KommnoneHnTsl TOBBIN — Na>SO4 NaF (aiipepur) u
ra3004nuCTKH
KOHIIEHTpPAT 2NaxS04*NaxCOs (0ypkenr)

SiO2 56,3 0,8-1,5

Al2O3 27,5 8-12 -

Fe20s 7,7 0,5-1,2 -

Cao 1,68 - -

K20 4,6 - -

Na20 1,52 - -

MgO 1,64 - -

80



B®U Ba OKOJIOI' A

C - 15-24 0,3-0,5
NaF - 3,1-5,0 10-12
NazSO4 - 5-14 75-84
Na//CO3+NaCOs | - 4-10 3,0-4,5
NasAlFe - 15-26 -

C 1enpio BBISICHEHHS] BO3MOKHOCTH IMPOTEKAHUS 3TUX PEaKIUi B MHTEpBajie Temmnepatyp 298-1298 K
ObUT OCYIIECTBJIEH TEPMOJMHAMHUYECKUI aHaIN3 U3MEHEHUs CBOOOAHOM sHeprun ['mbOca u pacuer
KOHCTaHT PAaBHOBECUW pEaKIUid.

Taxxe 6bUIM paccuntanbl 3HaueHns AG® B mHTepBane mpu Temmeparypax 298, 1048, 1098, 1148,
1198, 1248, 1298 K u onpenenens crenenu 3apucumoct AGC ot temmepatypsl (pucynke 26).
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Pucynok 26. 3asucumocms c60600H01U d1nepeuu [ ubbca peakyuii om memnepamypbi.

AHanu3 MpOBENEHHBIX TEPMOAMHAMMUYECKHUX pAacyeTOB IIOKa3ajd, 4YTO IOYTH BCE peakluu,
MPOTEKAIOIINEe TPU CHEKAHUU IIHUXThl, MOTYT OBITh OCYIIECTBIEHBI CO 3HAYUTEJIbHBIM
sHepreTueckuM 3¢ dexToM npu Temneparypax soiiie 1048 K.

C y4€TOM pe3ynbTaToB MPEAIIECTBYIOIINX HAYYHBIX UCCIIEIOBAaHUI U ONBITHO-TIPOMBILIUIEHHBIX
pa3paboTOK, B KauyecTBe MCXOJHOTO ChIpbS MpPH CHEKAaHWM IIUXThl ObUIM HCHOJIb30BAHBI:
MYCKOBHUTOBBIII ~ KOHLEHTpar  KyproBajckoro MECTOPOXACHMs, IJIaM  Ta300YUCTKH U
cynbdarconepKaluil 0cagoK, 00pa3yIOIIMNACS TMPH yNApUBaHUU U OXJAXKICHUU OTPaOOTaHHBIX
pacTBOpPOB Ta300YMCTKHU aTOMUHUEBOTO TMpou3BoAcTBa. CoCTaBbl MCXOJHBIX  KOMIIOHEHTOB
MIPEACTABJICHBI B TaOHIIE 4.

C uenbio M3ydyeHUS BIMSHHUS TEMIIEPATYpbl, MPOJOJDKUTEIBHOCTH IIpolLlecca CIEKaHUs MU
MacCOBOI0 COOTHOULICHUS KOMIIOHEHTOB Ha CTENEHb W3BJICYEHHUS Al,0, M3 COCTaBa Py/bl, IINXTa

n3Menpyanachk 10 pazMepa yactun 0,5 MM, nepeMenmBaiach U Cliekajgach B HHTEpBAJIE TEMIIEPATYp
650-1000°C B Teuenue 45-50 muH. IIpenBapuTenbHbIE OMNBITHI IMOKA3alM, YTO ONTHMAIBHBIM
COOTHOILIEHUEM KOMIIOHEHTOB B LIIUXTE SIBISETCS:

Muyc.xorm. © Mupam © Meymsdoe. = 1,0 13,41 2,0.
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[Ipu 3TOM COOTHOIIIEHHH KOMIIOHEHTOB B LIMXTE BBIXOJ IIMHO3eMa mpu temmeparype 950°C u
IIPOJOJKUTENBHOCTH IIponecca 120 muH coctasisier 78,7%.

IIpn yBenuueHuu TeMmieparypbl cHekaHuss MWHUXThl A0 950°C ckopocTh B3aUMOJAEHCTBUS
KOMIIOHEHTOB Bo3pactaeT. OnHako AanbHellnee yBEIHMUEHHE TEMIIEpaTypbl HE TNPUBOIUT K
YBEJIMYEHUIO CTENEHH W3BJCUEHHUS OKCHAA AaIOMUHMS. OKCTPEMaIbHbIM BUJA 3aBUCUMOCTH
U3BJICUEHUS TJIMHO3EMa OT TeMIEepaTypbl OOBSACHACTCS CHUKEHHEM BBIXOJAa INIMHO3EMa BCJIEICTBHE
00pa30BaHUsl HEPACTBOPUMBIX AJIOMOKAJIBLIMEBBIX CUJIMKATOB W YAaCTUYHOM IMOTEepei amtoMUHMA

BCIeACTBUE 00pa3oBanus U Bosronku AlF, .

HccnenoBanust BIUSHUS MPOJOJDKUTEILHOCTH MPOIIECCa HA CTENCHb HM3BJICUCHUS TIIMHO3EMA,
MPU ONTUMAIBHBIX 3HAUEHUSX JIPYTHX MMapaMmeTpoB, MOKa3alik, YTO BHAYaJle CTETICHb HM3BJICUCHUS
MOHOTOHHO BO3pacTaeT M JOCTHraeT MakcuMmayibHOro 3HaueHus (78,7%) npu 120 munyT, a 3aTem
CHIDKAETCS, UTO CBSI3aHO ¢ 00pa30BaHUEM TPYTHOM3BICKAEMBIX COSAMHCHHUIA aTFOMUHUSI.

W3yuyenue 3aBucumocTu cterneHu u3BieueHus AloOz OT cocraBa HIMXTHI MPU 3THUX YCIOBHSIX
MOKa3aJI0, YTO MaKCUMaJIbHAsl CTEIEHb W3BJICUCHHS JOCTUIACTCS MPHU CICAYIOMEM COOTHOIICHUH
Macc (M) KOMIIOHEHTOB:

Muyc.korm. - Mumam - Meymedoc. = 1,0:3,4:2,0.

3KCTpeMaJII)HI)I€ 3aBUCUMOCTH CTCIICHHU H3BJICUCHUSA A|203 OT COACpKAaHUA KaXA0ro wus
KOMITIOHCHTOB B IIMUXTC IMOKA3BIBAIOT, YTO IIPU ONITHUMAJIBbHOM COOTHOIICHHWHN KOMIIOHCHTOB B HIUXTC

npoucxoaut Haubonee noinoe ceaspianue Al,03 ¢ Na,O .

AJIOMUHATHBIN CIIEK UMEET CIOXKHBIA XUMHUECKHUI U (ha30BbIi COCTaB.

PentrenodaszoBbiM aHanmm3oM ompeneneH (a3oBbI COCTaB CIieka, B KOTOPOM COJIEpKaTCs
CJIeIYIOLUE COSAMHEHUS:

Na20-A4L03; K(Fe...Mg)3[OH]2{Al,Fe}SizO10}; NaF.

[Tony4yeHHbIil cmex i ONTUMAJIBHOTO BBIMIETAYMBAHUSA IIUXTHl W3MENbUACS J0 paszMepa

gactuil 0,1-0,5 MM 1 oiBeprajics BeIIIETaYMBAHUIO PACTBOPOM THIPOKCHUIA HATPHUS.
st BBISIBJICHUS ONTHUMAIBHBIX MAapaMETPOB BBIIIEIAUYMBAHUS ATIOMUHATHOE - (TOPHUIHOTO
CIieKa U3y4ajoch BIHMSHUE PA3TUYHBIX (PaKTOPOB.

[Ipu uzyyeHun BAUSHUSA TEMIIEpATyphl BbllllenaunBanus creka ot 20 1o 95°C, yctaHOBIEHO, YTO
Cc yBenmueHueM temrepatypsl n3pneuerne Al203 cooTBeTcTBEHHO M3MeHseTcs ot 26,6 10 78,9%.

[Ipu wuccnenoBaHWM BBISIBIEHO, YTO C YBEJIMYEHHEM MPOJOHKUTEIBHOCTH Mpolecca
BBIIIEJIAYMBaHUS crieka 10 120 MUH cTeneHb U3BICUYEHUS TIIMHO3EMa Bo3pacTaeT 10 78,7%, a 3areM
YMEHBINAETCS, YTO CBSI3aHO C B3aMMO/JICHCTBUEM CHIIMKATA HATPHS C IPYTUMUA KOMIIOHEHTAMH.

[IpuBeneHo BIUsHME KOHIEHTPAIIMU THAPOKCUJIA HATPHUSl HA M3BJICYCHHUE TJIMHO3EMa U3 CIICKa.
Kax BugHO M3 JaHHOTO PHCYHKA, C POCTOM KOHIIEHTPAIIMH IIEJI0YN CTETICHh U3BJICUYCHUS TIIMHO3EMa
BO3pacTaeT M JIOCTUTAeT MAKCHMAJbHOTO 3HAYEHUs TPHU KOHIEHTparuu menoun 95r/n 78,6%.
JlanbHeiilee yBeTu4eHUE KOHIICHTPAIMH IETIOYU HE SBIISETCS 1eIECO00pa3HbIM, TaK KaK MPU STOM
CTENEHb U3BJICUCHHUS INIMHO3EéMa OCTACTCS HEU3MCHHOM.

HccnenoBaHo Takke BIUSHUE OTHOIICHUS >KUAKOCTH K TBEpmoi (aze B mynbre (T:0K) nHa
CTETIeHb W3BJICUCHUS TIIMHO3EMA B MPOIIECCE BBIIEIAYMBAHMS alfOMHUHATHOE-PTOpHAHOTO crieka. C
yBean4eHUH cootHomeHus: T:2K, creneHs u3BieueHus ramHo3EéMa U3 ClieKa BO3PacTaeT U JOCTUTAET
78,7% mnpu T:)K=1:4. [Ipu nanpHeiilieM yMEHbUICHHS OTHOIICHUS >KUIKOCTH K TBEpPAOU (a3e B
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MyJIbIIE CTETIEHb U3BJICUCHUS TJIMHO3EMA U3 COCTaBa aJlOMUHATHOE - (TOPUIHOTO CIIeKa CHIXKAETCS
BCJIC/ICTBUE YMCHILICHUS BSI3KOCTH IYJIBITBI.

[To pesynbraraM TpOBEICHHBIX HCCIEAOBAHUN BBIMICITAYNBAHUS ATIOMUHATHOE - (TOPUIHOTO
CIIEKa OIIPENEIEHbl CIEAYIOLUIUME ONTHUMAaJbHbIE TEXHOJIOIMYECKHE pPEXUMBL: Temmeparypa 95°C;
MPOJOJKUTENBHOCTE Tporiecca 120 munyt; konmeHtpamuss NaOH  95-100 r/m u oTHomeHue
T:2K=1:4, npu 5TOM cTeNIEHb U3BJICUCHUS TJIMHO3EMA cocTaBiseT 78,7%.

Jlis BbISBICHHS WM3MEHEHHH B COCTaBE AalOMUHATHO-(TOPUIHOTO CleKa MpHU IIEI0YHOU
o0paboTKe, ObLI MPOBeIeH peHTIeHO0(ha30BbIi aHAIN3 ClIeKa U TBEPABIX OCAJIKOB MPU ONTUMATbHBIX
YCIIOBUSIX BBILIEIIAYMBAHUSI.

Ha mirpuxpeHTrenorpaMmme alfOMHUHATHO-(PTOPUIIHOTO CIIeKa MPUCYTCTBYIOT JIMHUW QJTFOMHHATA
Hatpusi  Nax0O-ALOz; oOuoruta - K(Fe..Mg)s[OH]{Al,Fe}SisO10} u  Buwumomura - NaF.
OtcyrcTBUe (a3pl alfOMUHATA HATpHUS HaA INTPUX PEHTICHOrpaMME HEPACTBOPUMOTO OCaJKa B
IIEJIOYU CBUJIETEIBCTBYET O MOYTH TOJHOM IEpPEeXoJie allOMUHATAa HaTpus B pacTBop. Pe3ynbrarsl,
MIPOBEJICHHBIE IO BHIIIETAYMBAHUIO ATFOMHUHATHOE-(TOPUIHOTO CIEKA, MOJTHOCTHIO MOITBEPKIAIOTCS
pe3ylbTaTaMu peHTreHo(ha30BOro aHalu3a.

I[Ipy  wuccnemoBaHMM — CHEKATENBHOTO — CHocoba  MOJNy4eHHs ~ [JIMHO3eMa  COTJIACHO
TEXHOJIOTUYECKOMY LUKy, OOJbIIOE BHUMaHHE yAENSeTCS YAAleHUI0 KpemHe3éMa U3
QITIOMUHATHBIX PaCTBOPOB.

C »oroif menpl0 OBUIO HM3YY4EeHO OOCCKPEMHHBAHHE aTOMHUHATHO-(QTOPUIHOTO pacTBOpa
OTCTaMBAHUEM I1OCJIC BBIIIEIAUMBAHUSI.

[IpoBeneHHble  HCCIENOBAHMUS IOKa3ajdd, 4YTo HauOosiee OJaronpUATHBIM  PEXKUMOM
OCYUIECTBJIEHUS Ipoliecca siBisierca: Temneparypa 80°C 1 npogoKUTeNbHOCTh nmpouecca 60 MUHYT.
ITpu sTOM crenenb obeckpeMHuBanus focturaer 90%.

[Iporiecc kapOOHM3AIMK SBISETCS OAHUM W3 OCHOBHBIX IIMKJIOB B MPOU3BOJCTBE TNIMHO3EMA,
KOTOpBIM  3aKIIOYaeTCs B  PA3lOXKEHHM  aJIOMHHATHBIX  PacTBOPOB M OCYIIECTBISIETCS
O0apOoTHpOBaHHEM 4epe3 pPacTBOp cMecu Tras3oB, coiepxkammx COpz, nas BbIENEHUS B 0CAIOK
THIpapTHILTATA.

JJs BBISIBIICHUS] ONITUMATBHOTO PEKUMA OCAKJICHUSI KPUOJUTA M TUAPAPTUIUIATA, OBLIO U3YYCHO
BIIUSIHUE TEeMIIepaTyphl, MPOJOHKUTEILHOCTH IpOIecca U pacxoAa YIieKHUcaoro rasa. BeisBieHo,
YTO ONTUMAIBHBIA peXUMOM sBisieTcs: Temmeparypa 30°C; mpopomxuTenbHOCTH Tporecca 30
MUHYT U pacxof ra3a 15 n/mun. [Ipu 5TOM cTeneHb Moxy4eHus KPUOIUT-TUIPAPTHILITUTOBOM cMecH
cocrasiseT 93,5%

ITocne rmyOokoi KapOOHM3AIMKM ATIOMMHATHO-(GTOPUIHOTO pacTBopa oOpasyeTrcst Oemnblid
0CaJIOK, COJEpKAIIMA KPUOIUT-THAPAPTHILIUTOBYI0 cMech. [l ompeneneHus ONTUMAaIbHBIX
PSKHMOB  TEepMOOOPAOOTKH  KPHUOJUT-THAPAPTHIUTMTOBOM CMeCH TIPOOBI  BBUICPKHBAIA B
M30TEPMUYECKHUX YCIOBUAX TPH OMPEACIICHHON TeMIepaType B TEUCHHUE ONPENEICHHOTO BPEMEHU
MIPOTEKaHUs MpoLiecca, 3aTeM IO MOTEPE MACChI OIPEEIISIICS IPOLEHT HCTIapUBIIEHCs BIIary.

VccnenoBanns TI0Ka3aid, 9TO TP CIIEMYIONIeM pexuMe Tepmoodpaborkn t=600 °C m 1=45
MUHYT TPOUCXOJUT MpakTU4ecku monHoe (99,5%) o0e3BOKMBaHWE KPHOIUT-TIMHO3EMHON CMECH.
Jl7is BBISICHEHHsI COCTaBa M CBOWMCTB O€JIOTO OcCajKa, COJEPXKAIIETO KPUOIUT-TUIPAPTHILTUTOBYIO
cMech, ObUT TpOBeACH  peHTreHoda3zoBblii aHanu3. Pe3ynbraTel peHTreHo(]a3oBOro aHammsa
MOKa3ali, YTO B KPUOIUT-TUAPAPTHIUIUTOBON CMECH COJEPIKUTCS CMECh KPHOIHMTA W THIPOKCHUIA
AIIOMHUHMS B BUJI€ THIPApTHILIUTA.

Pesynbratel  peHTreHoa3oBOro  aHanuza  KPUOJUT-TUAPAPTUIUIMTOBOM  CMECH  IOCIIe

TepmooOpadboTku. [locme mepBoHadampHON 00pPaOOTKM HA PEHTTEHOTPAMME MPOSIBISIOTCS JMHUU
83



B®U Ba OKOJIOI' A

THAPAPTIILINTA U KPHOJUTA, Tociie 00paboTku cMmecu mpu 250°C B TeueHue 45 MHUH TPOSBIISIOTCS
nuHUM OeMuTa; TpH JalbHeWIe Tepmoodpadorke cmecu mipu 550 u 750°C B Tedyenume 45 MuH

nposiBisitores uaun Y- u o — Al,O,, cooTBeTcTBEHHO.

Ha ocHoBaHuu npoBeIeHHBIX HCCIIE0BaHUI ObUIa pa3paboTaHa KOMIUIEKCHAs MPUHIMITAAIbHAS
TEXHOJOIMYECKas CXeMa IIOJydyeHUs INIMHO3éMa U KPUOJIUT-TJIMHO3EMHOIO KOHIIEHTpaTa W3
TJIMHO3EMCOJIEPKAIIET0 ChIPbsI-MYCKOBUTA C OTXOAAMH [IUIAMOBOTO MOJISI CIIEKATENbHBIM CIIOCOOOM.

HIuxTy, cocTosyl0 K3 MYCKOBUTOBOIO KOHIIeHTpaTa  KyproBaackoro MecTOpOXIEHUS,
KaJIbHIUHUPOBAHHOM COJIbI M M3BECTHSIKA MECTOPOXKIEHUS 3UIMbI, MOCIE HU3MENbYEHHUS ChIPbs J10
pa3mepa yactuil MeHee 0,5 MM M CMEIIMBAHMS, CIIEKAIOT B TIeYd npu Temiepatype 1250-1300°C B
teueHue 90 muH. [lomyueHHsll ciek, coaepKaliuii aTlOMUHAT HATPUS, HAIIPABISIFOT HA U3MEJIbYEHHE
10 pazmepa yactull 1,0 MM U BblIIEIauMBaHKE.

BerlienaunBanue crieka B HENPEPHIBHOM IPOLIECCE BEAYT MAaTOYHBIM OOOPOTHBIM IIEIOYHBIM
pacTBOpoOM, AJIsi TIEPBOHAYAIBHOTO JK€ IMKJIA YIMOTPEOJSIOT PacTBOP CBEKEro €IKOro HATPHUS C
koHueHTpauueit 80-100 r/n. [Ipu BbllenaunBaHuy CHEKa, B PaCTBOP MEPEXOAT AIOMUHAT HATPUSI U
HEKOTOpOE KOJMMYeCcTBO KpemHa3éma. OmnTumanbHble YCIOBHUS  BBIIIEIAYMBAHUA  TaKOBBI:
temrnepatrypa - 80°C, npoaoikutenbHOCTh - 40 MuH, cooTHoweHue - T:0K=1:4.

[Ipu gpyrom BapuaHTE HIMXTY, COCTOSIIYIO M3 MYCKOBHUTOBOIO KOHIeHTpaTa Kyprosaackoro
MECTOPOXKJCHHS, IUIaM Ta3004UCTKH U Cyab(paTcoAepKaliii 0cagoK, OOpa3yIomMiics MpH
yIapyuBaHUU U OXJIAXJIEHWU PacTBOPOB IIIJIAMOBBIX IOJIEH, IOCIE U3MEIBUYEHUS CBIPhS O pa3mepa
yactull MmeHee 0,5 MM U CMeLIMBaHus, ClieKaloT B neuu npu temneparype 900-950°C B teuenue 120
MuH. [lomyyeHHbIN criek, coAep KAl aJlOMUHAT HATPHS, HAIIPABIISIIOT HA U3MEJIbYCHHUE 10 pa3Mepa
yacturl 1,0 Mm.

BelmennaunBanue creka B HENPEPHIBHOM Ipolecce TakKe BEAyT MaTOYHBIM OOOPOTHBIM
IIEJIOYHBIM PAacTBOPOM, ISl MEPBOHAYAIBHOIO K€ IIUKJIA YIOTPEOJSIOT PacTBOP CBEXKEro €IKOTOo
HaTpus ¢ kKoHeHTpauued 90-100 r/n. [Ipu BellenayMBaHUM CIIEKa B PACTBOP MEPEXOAT alFOMUHAT
u GTOpUI HATpHs, a TaKkKe HEKOTOpOoe KOJIMYECTBO KpeMHe3éma. OnTuManbHble YCIOBUS
BBIIIENIAYNBAHNS TaKOBBL: Temrepatypa — 90-96°C, mpomomkuTeabHOCTh - 120 MHH, COOTHOIICHHUE -
T:K=1:4.

AnroMUHATHO-(OTOPUIHBIA PAcTBOP C LENbI0 OOECKPEMHUBAHUS HArpeBalOT 1O TEMIIEpaTypbl
96°C B Teuenme 120 muHyT. BBIMaBmmii B 0CaZOK THIPOATIOMOCHIMKAT HATPHUS OTIENSIOT
GuUIbTpOBAaHMEM TMYJBIBI, a AIIOMHHATHO-QTOPUAHBIA PACTBOP HAMPaBISIIOT Ha TpOIlece
KapOOHHU3AIINY.

KapOoHnuzanus aqroMHHATHBIX PAacTBOPOB OCYIIECTBIsETCS 0apOOTHPOBAHHEM Yepe3 pacTBOP
cMecH rasos, cogepkamux CO2, 11 BbIAEIEHUS B 0CaJOK THApOoKcHaa anmoMuHus. [locne crymenus
1 pusbTpanuu Oesblid 0caZoK MOCTYIaeT Ha TepMooOpadboTKy npu temmneparype 600°C B Teuenue 60
MUHYT. COHOBBIN pacTBOP KayCTU(MULUPYIOT MyTeM 00paOOTKH raméHoi M3BECThIO M BO3BPALIAIOT
Ha Tpoliecc BblllenauynBanus. [loaydeHHbIH KPHOIUT-TIIMHO3EMHBIN KOHIEHTPAT U TJIMHO3EM MOTYT
ObITh HUCIOJIb30BaHbl B KAyeCTBE JOIMOJHHUTENBHOIO ChIpbS B IPOU3BOJICTBE AFOMHHHUSA
NEKTPOJIA30M.

Jlureparypa
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TexHoornuecKkne OCHOBBI MOJTYYEHHUS KPUOJIUT-TIMHO3EMHOIO KOHLIEHTPATa U3 MECTHBIX ChIPbEBBIX
MaTepHalioB M OTXOAOB AJTIOMHHHEBOTO NMPOU3BOACTBA // MexXIyHapoaHas HAay4YHO-TIPAKTHYECKast
koHpepennus «lIpousBoactso. Texnonorus. Dxomorusi»: Co. Tpymos. - M., 2000. —C.760-763.

84



B®U Ba OKOJIOI' A

2. [Tarenr NeTJ 364 Pecnybnuka Tamxkukuctan. Crnocod mepepabOTKH OTXOI0B
MIPOM3BOJICTBA ATFOMHHHMS ¢ MECTHBIM MUHEPAILHBIM chipbeM / Y.M. Mupcannos, X.C. Cadues, b.C.
Azuzos, I.P. Pysues, J1.C. JlanrapueBa // bromnerenr HIIMIlentpa Pecnybnuku Tamxukucras,
2003.- Ne2.

Abstract: In this paper, an analysis of the thermodynamic calculations performed showed that
almost all reactions occurring during batch sintering can be carried out with a significant energy
effect at temperatures above 1048 K.

Results of studies of the sintering process of muscovite alumina-containing ores of the
Kurgovadskoe deposit with waste from the sludge field of aluminum production. The resulting
cryolite-alumina concentrate and alumina can be used as an additional raw material in the production
of aluminum by electrolysis.

Keywords: production of aluminum - alumina-, aluminosilicate-containing raw materials -
cryolite-alumina concentrate.
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(1- @eoepanvroe cocyoapcmeennoe brodxcemnoe nayunoe yupesxscoenue Hncmumym
npobiem KOMIIEKCHo20 ocgoenus Hedp Poccuiickou akademuu nayk (MIIKOH PAH)
2.Mocksa, Poccus, 2-TTY um. akao. M.C. Ocumu, 2./[ywanbée, Taoxrcuxucman.)

Annorauus: [Ipeanoxena nepepaboTka CyxMX XBOCTOB COPOLIMM C yAaJCHHUEM NPOCEUBAHUEM
o0orameHHONH 30J0TOM KpOIIKKM (Qpakuuu yrisd, ¢ HpeABapUTEIbHONM 00paOoTaHHOW OuHapHON
cMmecblo cosssHOM kucnoroit mpu T:)K=1:3, xoMHaTHON Temmeparype, KOHLeHTpauueit 7,7-7,8
Monb/mM® B Teuenwe 1-2 yaca, Mynblly GUIBTPYIOT, 0CAJOK OT(HILTPOBHIBAIOT, ISl M3BICYEHHS
3on0ta. Kek siBisiercs MatepuanoM JUlsl IIMaHUPOBAHMSI 30JI0Ta, PACTBOPBI CYpbMbI KOHIIEHTpaIUeH
710 15-20 /M HANIPaBIAIOT IS IOMYYEHUs XJTOPOKUCH M TPHOKCHIA CYyPhMBL.

KuroueBble cioBa: XBOCTbI COpOLMM, K€K 30J0Ta, MUHEpPAJbl, TPHUOKCHUI CYpPbMBI, 30JI0TO,
MOJIEKYJISIPHOE MOJIEIMPOBAHNUE.

OOBeKTOM HCCIeI0BaHMs SBISUIMCH paHee 0TOOpaHHask MpoOa XBOCTOB COPOIIUH.

I'Maponu3 CONSIHOKUCIBIX PacTBOPOB CYPbMBI, ITOJIYYEHHBIE B PE3Y/bTAaTE BBILIEIAYMBAHUSA,
JydIe BCEro MpoBOAMTH B cienyromux ycinoBusx: T=20-40 oC; ( )=5-10 u 1-1 u. [1]. Ilpu sTom
’KeIaTeNbHO, YToOBl KOHIIEHTpAIlHsA CYpbMbI B pacTBope Oblma He MeHee 40 r/mme. Tmapommsnbie
0CaJIKi OKCUXJIOPUJIOB CYpbMBI, ITOJIY4€HHbIE B YKa3aHHBIX YCIOBUAX 73,5-78,5% cypbMbl.

Ha puc 27 noka3ana TexHoJorus nepepaboTKU CyXHX OTXOJI0B cOpOLUU
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[TpomeiTEIE XBOCTEI cOpOLIHI

BI:ILT_[CI.[ ay [riBE.l-ilC CYPEMEI

HCl + CaCl2, HCI+H202, H2504 + NaCl ,FeCl3

Ounbgparus
KCII PactBop A=
[IpombiBKa BbI;CJ'ICHFIC OC&)K;]CHHJ PactBop l
I_[Hlmipoaamic . SbOCl1 Cynethuael Sb2S3  AnTHNHpEHEI
Hzpneuenne SbOCl PXc BOp* Sh2S3 Facmop M
A $b203 v
HemenTanmus
Sb v Pacteop §

Ha OHHCTKY CTOYHEIX BOJ

v

Puc27. Cxema mexnonoeus nepepabomku cyxux omxooos copoyuu

»
»

JlaHHast cxema MO3BOJISET CIAEAYIOUINE POLYKTHI: TUTATypHOE

30JI0TO Au, SbOCI, Sb203, Sb2S3, Sb, <SbC3>
> —> —> —> —> —>

[Tonyyenue npoayKTOB CypbMBI.
Ortnenenne SbCI3 ot Au. YMeHblIeHHE KOHIICHTpALUK CypbMBbI B pactBope 110 20% Sh, TlonyueHue
SbOCI, Sh203.
PacTBOpeHHE OKMCIEHHBIX M CYIb(QHUIHBIX MHHEPAJIOB CYpbMbI MPEIYCMATPUBAETCS B KUCIOTHOM
pactBope HCI+CaCl2, xnopuze xene3a YCTaHOBJIEHO, YTO JA00ABICHUE B COJITHOKHUCIIBIA PacTBOP
XJIOpUAA KalbIUs, TIO3BOJISIET B 5-7 pa3 CHU3UTH KOHIEHTPAIUIO COJISTHOM KUCIIOTHI, HEOOXOIUMYIO
s u3buparenbHoro BeimenaunBanus moutu 100% SbOCI cypembl ¥ modydeHHH 30J0TOTO
npoaykrta. Comepxanne AU (JIOJHDKHO BO3pPAcTH MOYTH B 2 pa3a), 0 CPAaBHEHHIO C cojepkaHueM Au
B UCXOJHOM IPOIYKTE.

[Tony4yenue cynbpu CypbMBI.

2SbC3 +3NaxS=Sh»S3 + 6NaCl.

4S0+6NaOH=Na>S+Na>S203+3H20

(X-1)So +NaS=Na Sx(rne X=2-5) npu B3aumopeiictBuii NaSx u NaSb20s coznator
cynbua cypembl. K pactBopy mpubaButs NaxSX u momyunts SbpS3. CocraButh cMmech ocanka
Sb2S3=24%Sb +ocamox Au -76r/r. K pactBopy mnpuaaButh H>S u monyunth TOBapHBId ShyS3.
HcnsiTars 3amenutenu HoS.
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W3BnekaTh CyppMy B BHJE THAPOOKHUCH CypbMbI mo peakmuu: SbCls+H,O=SbOCI+2HCI
SbOCI+H20=Sh4O0sCl> +2HCI. K pactBopy cypbmbl npubaBimsitor NaxS mo peaxium: 2SbCls
+3Na2S=Sh2Sz +NaCl wiu 00pabaThiBalOT CMEChIO CEpbl U CEPHUCTOTO HATPHSI IIPU COOTHOIICHHH
(X-1)+Na2S-NaxSx asst mosyueHus: TOBApHOTO CYJIb(GHUIHOTO KOHIICHTpATa IPU CMelTBaHuu ¢ ShyS3
M 0CaJIKa C COJICpPIKaHHUEM 30JI0Ta Topsiaka 76 r/T.

BeiienaunBanue AU-Sh  XJIOpHBIM KeJIe30M YCHENIHO HCIONb3YIOT B MPOMBIILICHHON
NpakTUKH. B kauecTBe abTepHATHBBI BO3MOXKHO 00CYX1aTh CIICAYIOIIHE.

deppoxiiopuaHoe  BblmenaunBanue AU-Shb  mpoaykra ¢ MOCASAYIONIMM  HOJTyYeHHEM
KaTOJHOM CYpbMbI IIPH JIEKTPOJIN3E PACTBOPOB TPUXJIOPUIA CYPbMBI H MTYJIbITbI.

B Tabnune 24 npencraieHbl pe3yabTaThl (a30BOro aHAIN3a UCCICI0OBAHHOTO MPOIYKTA.

Tabauya 25
Peszynomamet ¢hazosoeo ananuza 3ono0ma.
dopMa HaxOXKJICHUS 30JI0Ta ConeprkaHue 3010Ta, T/T Pacnpenenenue 30mota, %
CBoOonmHOEe c yucroii | 0,23 5,49
MMOBEPXHOCTH,  HM3BIIEKAEMOE
aMaJIibramMaruen
B Buzge oTkpwITBHIX cpocTKOB ¢ | 1,75 41,25
PYIHBIMH
opo100pa3yomuMu
KOMIIOHEHTaMH
Bce 301oto B nmanupyemoii | 1,98 46,74
dhopme
B nmmenkax w wmmaepamax | 0,32 7,63
pactBopumMbix B HCI
ToHKOBKparieHoe B | 1,40 33,03
cynbduaax
ToHKOBKparieHoe B | 0,53 12,6

HEpacTBOPUMBIX B IIAPCKOU
BOJIKE MUHEPAJIOB U KBapIia

Bcero B mpoGe XxBocTOB 4,23 100,0

W3 tabmumnel 24 crnemyeT, 9To CBOOOTHOE 30J10Ta C YUCTOW MOBEPXHOCTHIO B MPOOE XBOCTOB
cocraBiseT 5,49%. CymmapHOE KOJIMYECTBA IUAHUPYEMOTO 30J10Ta cocTaBiseT 46,74%. OcHOBHOMI
NPUYMHON YIOPHOCTH 30JI0Ta K LUAHHCTOMY HPOIIECCY SBJISETCS €ro accouuanus ¢ Cyib(puaamu-
33,03% ot obmeit maccel Metayuia. B accoumanuu ¢ HEpacTBOPHMMBIMM B ILIAPCKOH BOJIKE
MUHepaJlaMi U KBaplieM HaxonuTcs nopsiaka 12.60% 3omota. HauMeHnsbiee BIusHUE HA YIIOPHOCTh
30JI0Ta K TPOIECCy IIMAaHUPOBAaHUSI OKa3bIBaeT HAJIMYME IUICHOK Ha MOBEPXHOCTH MeTtaia-7.63%.
Camoe MaJioe KoJmuecTBo 30510Ta B pacteope HCI.

[To pesynapraTam @QazoBoro aHamm3a npoda xBoctoB MO 3UD -3 mecTropoxacHUsS
OnuMnuaneHCKoe SBISIETCS YIOPHBIM CHIphEM Ul W3BJICUYEHUs 30j0Ta. [Ipu 1uaHWpoBaHUM W3
HCXO/IHBIX XBOCTOB BO3MOXKHO M3BiIeYb He Oojee 46,74% neHHoro kommoHeHTta. VccrnemoBaHue
cyxux xBoctoB copOruun ['MO-2 3UD-3 mns usBnedeHus 3o0j0Ta nuanupoBanue 4,28 1/T AU B
npo0e. [To pesynbraTtam (a3oBoro aHamusa B IUIEHKaX U MUHepaiax pactBopumbix B HCl conepxut
3omota 0,32 g/t Au u pactipenenenue 3omota 7,63%.
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4. TpuokcHUa U OKCUXJIOPUIBI CYPbMBbI

Jis monydeHuss TPUOKCHJA CYPbMbI IOJIyYE€HHBIE TPU COJSHOKHCIOM BBIIIETAaYNBAHUU
CYpbMSIHBIE PACTBOPBI THAPOJIM30BAIM PA3BEACHUEM C BOJOM C NOCIEAYIOLIEH HEUTpalIU3aluu
MPOMEKYTOYHBIX OKCHXJIOPHIOB [1].

['maponu3  CONIHOKUCIBIX — PAacTBOPOB  CYpPbMBI, TOJYYEHHbIE B  pe3yjbTare
BBIIIEIAYMBAHMS, JIy4Ille BCETO MPOBOJUTH B cienyromux yciaousax: T=20-400C; ( )=5-10 u t=1 u.
IIpu o5TOM ’kenmaTenbHO, YTOOBI KOHIIGHTpalMs CYpbMbl B pacTBope Oblia He MeHee 20-
40r/am3.I'uaponu3Hbple OCaIKM OKCHXJIOPHIOB CYPbMBI, IOJIYYEHHbIE B YyKa3aHHBIX  YCIIOBHSX
conepxkanu 73,5-78,5% cypbMbl.

st monmydenusi 6ojee YHUCTOro COJSHOKHUCIOTro pactBopa cypbMbl (l1l) ruapommsoBanu B
NPUCYTCTBUM a30THOW KHCJIOTE MPH KOMHATHOH TeMIepaType M IOJyYCHHbIE OKCHUXJIOPHIBI
npombiBaiu OukapOoonarom Hatpus. Cypema (I1l) rumpokcun (cypemsiauctas kuciaora Sb(OH)3)
CYIIECTBYET TOJBKO B BOJIHBIX pacTBopax. IIpm ocakeHWW W3 KHUCIBIX M IIEIOYHBIX PAacTBOPOB
o0pa3syeTcs rejib, KOTOPBIH JTaKe 1MOJ1 BOJOM MEPEXOAUT B KprcTaundeckuii Sh2S3.

[Tomryuenue oKCH XJIOpHAA CYPbMBIL.

SbCI3 pactBOpsieTcst B OpraHuMuYecKMX BeIIECTBax- O€H30Je, aleToHe, B crnuprax. [lpu
KOHTaKTe C BOJOW THApoNM3yercss ¢ obpazoBanuem Oemoro okcuxsopuaa : ShCls+H>O=ShOCI
+2HCI.

OKCHXJIOpHJT HEPACTBOPUM B XOJIOJHOW BOJIC M BbIMaaaeT B ocagok. 10 u (mo macce) SHCI3
pactBopsitoT B 254 (mo macce) kounenrpupoBannoin HCl u pazbasmsror B 110-150 g (o macce)
Bobl. Oca oK OTHHUILTPOBHIBAIOT.

dyioTanus OKUCIEHHBIX MHHEPAJIOB CYPbMbI

'unporepMmainbHbIe YCIOBUS B PUCYTCTBUH dneMeHTapHoi cepbl 1 Na2Ss.(Na2S+4S=Naz(Ss)
pyaa ¢ conepxanueM 2,0% cypsmbl. Conepxanue cyiabduna cypbMsl 0,14%. [pu cynsduanzanum
npu 245°C, xonudectBo Sh2S3 yBenmumnocs 10 50%.

Cynppuamzanun NaxSs npul80°C u pacxome 2% Ha Macce pyabl B TedeHue 60 MHH
coaepxxanne Sh camkaercs ¢ 1,13% 10 0,32 % u yBenuuuBaetcs ussiedenue ¢ 30,3 10 80.3%.

CynbhuTtHsarms Takxke BasmMokaa ¢ 3BaS+ Sb203=Sh,S3:+3BaO.

Cynsputuzanus Takke P2Ss+ Sh203=ShrS3+P2S203. O0pas3yrorcsi KOMIUIEKCHI ¢ TSHKEITBIME
MeTaJulaMu B KucjaoTamu, oomernBarotess O Ha S mipu B3aumoeicTBuu ¢ P2Ss.

3AMEHHTEJIH CEPOBOJOPO/IA:
1.NaCNS

NET ATOMIC CHARGES AND DIPOLE CONTRIBUTIONS

ATOMNO.  TYPE CHARGE  No.of ELECS. s-Pop  p-Pop  d-Pop

1 Na 0.737062 0.2629 0.00910 0.25384

2 C -0.281822 42818 140101 2.88082

3 N -0.082794 5.0828 1.56802 3.51478

4 S -0.372446 6.3724 196644 4.35105 0.05496

DIPOLE X Y Z TOTAL
POINT-CHG. -12.799 0.051 0.000 12.799
HYBRID 0.599 -0.001 0.000 0.599
SUM -12.200 0.050 0.000 12.200
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NET ATOMIC CHARGES AND DIPOLE CONTRIBUTIONS

2.KCNS
ATOM NO. TYPE CHARGE  No.of ELECS. s-Pop  p-Pop  d-Pop
1 K 0.753327  0.2467 0.00002 0.24665
2 C -0.260217  4.2602 1.42544 2.83477
3 N -0.110774 51108 157232 3.53845
4 S -0.382337  6.3823 196624 4.36145 0.05465

DIPOLE X Y Z TOTAL
POINT-CHG. -14.014 0.001 0.000 14.014
HYBRID 0.896 -0.000 0.000 0.896

SUM -13.118 0.001 0.000 13.118

3.CuCNS

ATOM NO. TYPE CHARGE No.of ELECS.s-Pop p-Pop  d-Pop
1 Cu 0.611745  10.3883 0.34223 0.04643 9.99959
2 C -0.156008 41560 1.29567 2.86033

3 N -0.108580 51086 1.56943 3.53915

4 S -0.347157 6.3472 196698 4.32485 0.05533

DIPOLE X Y Z TOTAL
POINT-CHG. -10.927 -0.056 0.000 10.927
HYBRID 0.318 -0.002 0.000 0.318
SUM -10.609 -0.057 0.000 10.609

TEOPETUYECKUE NPEACTABJIEHUSA JISA CO3JAHUA TEXHOJOI'MA

HEPEPABOTKH CYXHUX OTXOJ0B COPBLINHU

[MpenBapuTenbHbIe HEOHOKPATHBIC HMCCIICAOBAHUS HE MO3BOJMIM BBIJCIUTH M3 ITOT0 MaTepHaia

30JI0TOCYPbMSIHBIA KOHIIEHTPAT.

[TosToMy B  OCHOBY TMpPEACTABICHUS  TOJIOXKCHA  NPUHIUIHMAIBHO  HOBas  KUCIIOTHAsI

THPOMETAUTyprudeckasl cxema. B kadecTBe pacTBOPUTENS CMECh COJISIHOM KHCIIOTa U THIPOKCH]L

BOJIOPOZA C MOJyYeHUEM KeKa, MaTepHaia s BbIISICHHS 30JI0Ta IMaHUpoBaHWeM AU M pacTBopa

XJIOpHJA CYpPbMBI IS JaJbHEHUIIeH mepepadoTKH U TTOTydeHUS:

1. Xnopoxkucu cypsmsr SbOCI.

2. Cynbpduna cypbMbl Sh2S3.

3. llemenTHO# cypsMbI Sh

4. PactBopoB SbCls-matepuana s mosydeHUsT BO3MOXKHBIX JIDYTHX COCJHUHEHHH CYpPbMBI |

OCHOBHOT'O MaTepHaa JJisl MOJy4eHUs] aHTUIUPEHOB (aHTHBOCILIIAMEHHUTEIIEH ).

Ilepepabomka 3on10mocodepicawiecozo Kexa

Kek sBisdercs cambIM IIEHHBIM MaTE€pHaIOM, OCHOBOM ISl M3BJIEUEHUS 30JI0Ta LIHAHUPOBAHUEM,
YCIEIIHO JEHCTBYIOLIEH TEXHOJIIOTUEN HA NIPEAIPUATHH.

Kucnornast o6paboTka 1Mo3BOJISI€T MOJHOCTBIO MEPEBECTH CYPbMY B PacTBOpP, YACTUYHO MBIIIBSK,
’KeJe30 KaIIbIMI U Ipyrue npuMecy, pactBoprmbie B HCI, T.e. 3HaUUTENBHO yIIy4IIUT Ka4eCTBO KeKa
JUI [UaHUPOBAHUS.

Pe3ko ymeHbIIUT 00BE€MBI MAaCChl MaTepuaia Jijsl epepaboTKU IIHaHUPOBAHUEM.
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Bo3spacrer coaeprkanue 3070Ta B KEKe, YIPOCTUT TEXHOJIOTHS [IMAHUPOBAHMUSL.
N psan npyrux npeumyInecTs.
Ilepepabomka pacmeopoe xnopuoa cypomul
[TosydyeHune XJIOpOKUCHU CYypbMBI IO XOPOILO U3BECTHON PEAKIIUU:
SbClz + H,0= SbOCI + 2HCI.
B citydae HE0OX0MUMOCTH MOXKHO MOIy4nThSH203 1o peakumm:
2SbOCI +H0 = Sh203+2HCI:
10 u (mo macce) SbCI3 pacrBopsiror B 25 4 (o macce) konunentpupoBantoii HCl u pasbasnsior B
110-150 (o macce) BOJIbI.
BriBoaBI

1. Coneprxanue 3010Ta B IHaHupoBaHHoOU dopme 1,98 r/T, pu pacnpenenenuun 3omota 46,74%.
2. I'maponu3 COJISHOKUCIBIX PAacTBOPOB CYPbMbI, IIOJyYEHHBIE B PE3yJbTaTe BbILICIAYNBAHUS,
Jy4llle BCEro MpoBOAUTH B cieayromux ycinoBusx: T=20-40°C; ( )=5-10 u T1-1 u.[l1]. Ilpu sTom
KeJIaTeNbHO, YTOOBI KOHIIEHTpAIMsA CYpbMBI B pacTBope Obuia He Menee 40r/mv®. Imaponusnele
0CAJIKU OKCUXJIOPUIOB CYpPbMBbI, ITIOJIyYEHHBIE B YKa3aHHbI
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Annotation: It is proposed to process dry sorption tailings with the removal by sieving of the
coal fraction enriched with gold, with hydrochloric acid pre-treated with a binary mixture at
T:W=1:3, room temperature, concentration 7.7-7.8 mol/dm3 for 1- 2 hours, the pulp is filtered, the
precipitate is filtered off to extract gold. Cake is a material for cyanidation of gold, antimony
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solutions with a concentration of up to 15-20 g/dm3 are directed to obtain antimony oxychloride and
trioxide.

Key words: sorption tailings, gold cake, minerals, antimony trioxide, gold, molecular
modeling.
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HOJYYEHMUE I''IMHO3EMA U3 AJIIOMOCHUJIIMKATHOI'O CbIPbSA MUHEPAJIBHBIMU
KHUCJIIOTAMM. TIPOBJIEMBI U ITYTHU PEHIEHUSA
Bb.11I. Hazapos, II1.X. Cas3aeBa, Il11.b. Hazapos

(Uncmumym xumuu um. B.A. Hukumuna AH PT)

Hlapxu myxmacap: ba oacm osapoanu uixoxk asz MavOaHxou OUCEpCURUNCULOOWMAU ATIOMUHULL
Kopu MywKun 0yoa, pasamoxou HAasu mMexHoiocupo manad mexamosio. Hamuyaxou maxxuxomxo oud 6a
KOPKApOU ANIOMOCUTUKAMXO: 2UJl, KAOIUHUmM,Heperunxou cuenumuu TOYUKUCMOH MO MAXCYI0mu 2YHO2YH
KOARYISAHM, 2UNXOK, COXMMOMHIE, HYPUXOU MUHEPANil 60 YCYIXou KUCIOMA2Uuu KOpKapo maxkux me2apoao.
bapmapii ea kambyouxou ycynxo 6axo 0ooa meulasauo.

Hlapmxou mysmaounu 2y3apuuiu paganou 2y00XmakyHuu Mavoan mykappap kapoa wyoaao.Tapxu
MEeXHON02UU KOPKapou Mavoanbo 6a oacm 06apoanu Maxcyiom 0a amconu Hypuu MUHepanil, 2UiXOK,
NUCMEHMX0U OKCUOU OXAH, KOA2YISAHM, MABOOX0U COXMMOHIL, HUUWOH 000a Uy0aacm.

Kanumawou kanuou: cun, Hegenunxou cuenumi, 2UiXOK, KOPKAPOU KOMNIEKCH, KOMNIEKCH,
KOA2YIsiHM.

Pa3BuTHe HapoOgHOrO XO3SHCTBAa CTpPaHBl HEPA3pPHIBHO CBA3aHO C POCTOM IOTPEOJICHUS
MaTePHUATBLHO-CBIPHEBBIX PECYPCOB, B TOM YHCJIE ¥ TIIUHO3EMHOTO CHIPhS JUIS TIPOU3BO/ICTBA ATFOMHHHMS
ero coyied WMeElIIHe OONBIIUX CHPOCOB B PA3NIMYHBIX  OTPACISIX  HAPOJHOM  XO3SIHCTBE,
MIPOMBIIIJICHHOCTH W TEXHHKH.

Lenp paboThl: AHaNIM3 CYIIECTBYIOIIETO MHPOBOTO OMNBITa B O0JNACTH  MepepabOTKH
BBICOKOKPEMHHUCTOTO aTIOMUHUNCOJEPKAIIET0 ChIpbS W Ha €ro OCHOBE IUIAHMPOBATh pa3paboTKy
COBEPIICHHO HOBBIX TEXHOJOTHMYECKHX CXEM aJalTHPOBAHHBIX K MECTHBIM CHIPHEBBIM MaTepuaiaMm U
obecnieunBaromue 3PQPEeKTUBHYI0 U KOMIUIEKCHYIO HMX MepepadoTky. Pa3paboTka HOBBIX MPOIIECCOB
KOMIUICKCHOW TiepepaboTKu He(eTHMHOBBIX CHEHHUTOB, TJIMH, aJlyHUTOB, MYCKOBHTOB, CHAJUTUTOB W JIp.
CBIPbSl MHHEPAIBHBIMU KUCIIOTAMH, B YaCTHOCTH COJITHOW KHCJIOTOHM ¢ TIOJTYyYCHHEM METALTyPrHISCKOTO
TJIMHO3EMa M CMEIIaHHBIX KOarysssuTos [ 1-2].

MHoroo0Opa3ue coctaBa W CBOMCTB Pyl TOPHO-XMMHYECKOTO CHIPbS JaeT BO3MOKHOCTh
UCIOJIb30BaTh WX B PAa3IMYHBIX OTPACISIX HAPOIHOTO XO34icTBAa. B pymax HEKOTOPBIX MECTOPOXKICHUI
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KpOME€ OCHOBHOI'O KOMIIOHEHTAa COIEP’KUTCS OJUH MJIM HECKOJIBKO IIEHHBIX MHHEPAJIOB WUJIM 3JIEMEHTOB,
KOKIbIH U3 KOTOPBIX MOXET IIPEICTaBIATh NPOMBILUIEHHbI HHTepec. Kpome TOoro, B KauyecTBe
MIOJIE3HOTO CBIPhSI MOTYT OBITh HCHOJB30BAHBI MOPOJBI BCKPBIIIM WM TOPOJBI, 3aJETaoUINe Cpeau
II0JIE3HOM TONIIM pyAaHOoro tena. OJHAKO MPAKTUYECKH BCE MECTOPOXKIEHUS Py TOPHO-XUMHUYECKOTO
CBIPbS,, KOTOPbIE XapaKTEPU3YIOTCS CIIOKHBIM MHUHEPAIbHBIM COCTABOM, KOMIUIEKCHOCTBIO U HHU3KUM
COJIEp’KaHUEM OCHOBHOTO KOMIIOHEHTA, MCIIOJIb3YIOTCS TOJBKO KakK ChIpb€ JJs IPOMBIIIJIEHHOCTH.
OcHoBHast ke Macca pyJIbl, COAep)Kallas 3HAYMTEIbHbIE KOJMYECTBA APYTUX MHUHEpAJIOB, IOCIE
U3BJICUEHUS] U3 HEro II0JIE3HOI0 KOMIIOHEHTa Hampasisercs B oTBai. Ilpu 3Tom, momumo mnorepn
IIOJIE3HBIX KOMIIOHEHTOB C OTXOJaMHM, OOJIbIION yIiepO HaHOCHUTCS SKOHOMMKE U OKpY’Kalollel cpesie He
TOJIBKO M3-3a HEJJOU3BJICUEHUS I1OJIE3HBIX UCKOMAEMBIX U3 HEJP 3€MIIM U Py, HO U 3a CUET OpraHU3alUU
U DKCIUTyaTalluM XBOCTOXPAHMIINILA, & TAK)KE IIOTEPb 3HAUUTEIbHBIX OTTOPIaEMBbIX 3€MEJb.

Tamxukucran  sBISETCS JIUAEPOM IO NPOU3BOACTBY amtoMuHUs B CpenHell A3um, OAHAKO
UCXOJHBIN ChIphE - rauHOo3eM (~100%) 3aBo3utcs u3-3a rpanuilsl (Poccus, fmaiika, ['aitana, I'Bunes).
ITocTaBKH aqIOMHHMEBBIX PYJA C OTAAJCHHBIX MECTOPOXAECHUH CTaBST IO/ BOIPOC UX PEHTAOEIBHOCTh
BBU/Iy ITOCTOSTHHOI'O POCTa 3aTpaT Ha IEpEeBO3KY I10 XkKeJe3HOH opore. Beicokue noauTuyeckue pucku u
BOIPOC ChIPHEBON 0€30MaCHOCTU CTpaHbl JIENaoT 3Ty NpobdiieMy eue 6onee octpoid. OgHUM U3 IyTel
peleHust MpodsieMbl SBJISETCA NPUBJIEUEHHUE Ul HYXJ MIPOU3BOACTB MECTHBIX MaTe€pHaIbHO-ChIPbEBBIX
pecypcoB.

B pecny0nuke CylIecTBYIOT KpyHHBIE pa3BEJaHHOE M JOCTYIIHOE MECTOPOXKICHHE
BBICOKOKPEMHUCTBIX ATFOMHUHHEBBIX pPyJ Kak: He(eIMHOBBIE CHEHHUTHI Typru, KaONWHOBBIC TJIMHBI H
CHAUIATHI UM, alIOMOCOEpKalue pyabl (MyCKOBUTHI) MecTopoxiaeHusi Kyproear ¢ Oonbiium
3armacoM ChIpbsi. Hapsiny ¢ mepeunciieHHbIMH MECTOPOKIACHUSAMH, OONbIIONW MPaKTHUYECKHH HHTEepec
IPEJCTaBIAIOT INIMHO3EMcoiepxkKalue MeTaMmopdudeckre nopoasl apxeiickoit lloxpapuHckoii cepun Ha
IOro-3anannom Ilamupe. Ota MpaMOpHO-THEHCOBas Cepusi, COCTOSILAs W3 5 CBUT B BEIIECTBEHHOM
COCTaBe KOTOPHIX Npeo0aJatoT BbICOKOTIIMHO3EMHCThIE KHAHUT- CHIMMAHUTCOJEpIKALINE THEHCHI,
UMeroIre HauboJbIIeH MIOIaIHOE paclpoCTpaHeHHe B LIEHTPAIbHON U 10:kHOM yactu FOro-3amagHoro
[Tamupa. [1o mpenBapuTenbHBIM pacueTaM OOIIME 3amachl TAKUX MOPOJ COCTABIIAIOT Oosee 35 MUIIMOH
TOHH, a COJICpYKaHNEe MUHEPAJIOB KHAHNTA U CWJTMMaHKUTa B THelcax cocrasisieT oomne 50% [2-4,5].

[lepepaboTka MECTHOTO ChIpbs ISl MOJIyYEHUs TJIMHO3EMa, aJlOMUHUS U €ro COJeH, a Takxke
KaJIUeBbIX M HATPUEBBIX YIOOpEeHMs SBISETCS MpOoOIeMON TIJI0OAJbHOTO HAyYHOTO HCCIIEI0BaHUS.
JlanHas mpobisiema Mo nepepadoTKe TITMHO3EMCOJIEPIKAILEro ChIPbs BXOJAMUT B MEPEYeHb MPUOPUTETHBIX
HanpaBJIeHUH Hay4yHbIX UccienoBaHuil B ctpane (Ctparerus PecnyOmuku TajKUKUCTaH, yTBepKIeHHAs
nocranoBieHueM [IpaButenscta PT Ne362 ot 01 aBrycra 2007 roga, rae taxke BritoueH B IIporpammy
WHHOBAIlMOHHOTO pa3BuTHA pecnyOauku Tamkukucrtan Ha 2011-2020r). CeippeBas 0aza crana
BaXHEHIINM, T100aJbHBIM (DAaKTOPOM, OMpPENEeSIOUIMM TEMIbl POCTa MPOU3BOJCTBA ATIOMUHUS H
MIPOJYKTOB Ha €r0 OCHOBE.

OCHOBHBIM CBIPbEM, Ha KOTOPOM Oa3UpyeTCsl COBPEMEHHasl aJlOMUHHEBAas MPOMBIIUIEHHOCTD,
SIBJIAIOTCSL BBICOKOKAUECTBEHHBbIE OOKCUTHI. M3 HUX TIHMHO3EM MpOoM3BOIAT Hauboyiee MNPOCTHIM H
HSKOHOMHYHBIM criocoOoM baiiepa. Onnako pactymas HOTpeOHOCTh B TNPOU3BOJCTBE ATIOMUHHSA U
IPOAYKTOB Ha €ro OCHOBE, C OJHOH CTOPOHBI, U HEKOTOpas OrpPaHMYEHHOCTh 3aracoB OOKCHUTOB, C
ApYroi, BbI3BAIM HEOOXOIMMOCTb MCIIONB30BaHMUS JPYTUX BHUAOB TIIMHO3EMCOJEPXKAILIETO ChIpbs. B
CBSI3U C TIOCTETIEHHBIM HCTOIIEHHWEM  3alacoB  BBICOKOKAYECTBEHHBIX OOKCHUTOB  IOSIBHJIACH
HEOOXOAMMOCTh HCHOJb30BAHUSA M JPYIMX BHJOB TJIMHO3EMCOAECPKAIIET0 MHUHEPAIBHOTO ChIPbS.
CripbeBas 0aza aIFOMUHUEBON, XUMHUUYECKOU U GapopoBo - GasHCOBOM MPOMBIIIICHHOCTH 3HAYUTEIIHHO

pacmvpuiack Giaronapsi ApyruM pa3BeAaHHBIM BUIaM TIMHO3EMcoepxkallero cbipbs. K Takum Buiam
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CBIPBSl OTHOCATCS HE(EIUHBI, MyCKOBUTHI, aTYHUTHI, TJIMHBI, KAOJUHBI, ApTHUJUIUTHI, HU3KOKAa4eCTBEHHBIE
OOKCHUTBI, 3amachl KOTOPHIX HMMEIOTCS B JIOCTaTOYHO OOJIBIIMX KOJMYECTBAX W MECTOPOXKICHUS HX
MIOBCEMECTHO PACIPOCTPAHEHbI. DTH BHUJbI CBHIPbS, HECMOTPS Ha MOHIKEHHOE COJEpKAHUE TIIMHO3EMA,
colepKaT B CBOEM COCTaBe IIOMHMO QIIOMHUHHUS JpyTue IOJie3HbIe KOMITOHEHTH. [losTomy
NPOMBIIIICHHAs MepepadoTka 3TUX PYA SBISETCS BIOJHE LENeco0Opa3HOU, eclu mepepaboTKy BECTH
KOMIUIEKCHBIM METOJIOM.

B Hacrosimee BpemMs B MUPE H3BECTHBI PAa3IMYHBIE CIOCOOBI IMEpepabOTKH  BBICOKO
KPEMHE3EMHUCTHIX aTIOMUHHUEBBIX PYA: KUCIOTHBIE, pyl000OraiieHue, BOCCTAHOBUTEIbHO-TEPMUYECKHE,
CIeKaTeJIbHbIE, MIENOYHbIE, TepMUUYECKHE W KOMOMHUpOBaHHBbIE. Cpenbl 3THUX CHOCOOOB KHUCIOTHBIE
METOBI 3aHUMaIOT 0c000e MecTo. B KHCIOTHBIX crocofax mepepaboTKU OOBIYHO UCIIONB3YIOT CEPHYIO,
COJISIHYIO, TUITABUKOBYIO M @30THYIO KHCIJIOTBI, KOTOPBIE TIO3BOJISIFOT OTHOCHTEIBHO MPOCTO OCYIIECTBUTH
CeJICKTUBHOE pazjencHue rimHo3éMa-Al203 u kpemueséma - SiO2 yke Ha cTalui KHCIOTHOH 00paboTKH
PYZBL, 9TO SBJISIETCSI CBOETO POJIa XUMUYECKUM 00OTaleHneM OeTHON BRICOKOKPEMHHICTON aTFOMHUHUEBON
pynsl. IIpu sToM mocie KUCIOTHON 00pabOTKU pyJbl MaTepUAIbHBIN MOTOK BEIIECTB YMEHBIIACTCS Ha
50-70%, 9TO TEXHOJOTUIECKH 1 IKOHOMHUYECKH BBITOHO [4-5].

CoISIHOKHCJIOTHBIE CIIOCOOBI.

CaMbIMH JOCTYNHBIMH KHCIOTAMH SIBJISIFOTCSL COJIIHAasE M cepHasd. Vcrmonbp3oBaHHE COJSHOM
KHUCJIOTHl UMEET Psii MPEUMYIIECTB 110 CPAaBHEHHIO C IPYTUMH MUHEPAIbHBIMH KHCJIOTAMH:- TPOCTOTA
PAas3IoKEHUs py/Ibl C IIEPEBOJIOM OKCH/IA AJTFOMHHHS B PACTBOP;

-HHU3Kasi pacTBOpUMOCTh kpemHe3emMa B HC1 M BO3MOXKHOCTH IOJHOTO OTAEJICHHUS TBEPAOTO
ocratka (cumroda) 6e3 CyIecTBEeHHBIX TOTEPh KUCIOTHI; ~-BO3MOXKHOCTD CEIICKTHBHOW KPHCTAJUTH3AINH
A1C13°6H20; -npomsbliuieHHO ocBOeHHas TexHojorus ynasnuBanuss HC1 ¢ momydyeHueMm cosstHOM
KHCJIOTHI 711 IOBTOPHOT'O MCIIOJIb30BaHMS B IPOLIECCE Pa3I0KEHUS ChIPbS.

Ha cerosans nmosiBUiIMCh HOBblE KOPPO3MOHHOCTOMKHE MaTepHalibl (3Malli, CIUIaBbl Ha ocHoBe Ta,
Zr, Nb) u pa3paboTaHO J0JroBeyHOE OOOPYJOBAaHME HA WX OCHOBE, UYTO PEabHO MO3BOJSET CO3/1aTh
anmapaTypHyl0 CXeMy KHCJIOTHOTO TIJIMHO3€MHOro 3aBoja. JlaHHas TEXHOJOrus He TpeOyer
CYIIECTBEHHBIX 3aTpaT Ha MPOEKTHPOBAHWE HOBBIX METAJLTYPTHYECKHX allapaToB, TaK KaK OTICIbHBIE
nepefensl  yKe BHEAPEHBI B CMEKHBIX OTpacisX NpPOMBIIIICHHOCTH. Hampumep, aBTOKIaBHOE
pa3oXeHUEe THIPOKCHAA ATIOMHHHS B COJITHOW KHCIOTE€ IPH TPOHM3BOJCTBE TOJIHOKCUXJIOPHIA
amomuaust B OAO «AYPAT» (r. MockBa) U okcu THAPOIU3 XJIOpHaa kene3a Ha 3aBone QIT-Fer et
Titane (KBebek, Kanana) B peakTopax nceBI00KHKEHHOTO CII0S TP MIPOU3BOJICTBE JUOKCHIA TUTAHA.

Crnenyer, OTMETHT, 4YTO Ais pyd TaJKMKUCTaHA MPUMEHEHHE KHUCIOTHBIX CIOCOO0B
OTPaHUYEHO B CBSI3U C HEIOCTATOYHON CTETEHU U3BJICUECHHH KOMIIOHEHTOB CBHIPbSl M 3aBUCAT TaKXkKe OT
MHUHEpaJILHOT0 ero cocraBa. B pynax Tamkukucrana cojepikarcs TpyAHOpasjiaraeMble MUHEpalbl Kak:
ATBONT, MUKPOKJIMH, OPTOKIJIa3, OMOTHT, U 1p. Kpome TOro mpu CONSTHOKHCIOTHOM Pas3lIOKEHHUU CHIPHS
IIETIOYHBIE €€ COCTABIISIONINE U3BIIEKASTCS B BUJIE MAIOIICHHBIX XJIOPHIOB KaJIUsl, HATPUS U KAJIBIUS, YTO
OTPHIIATEIIEHO BIHSET HAa SKOHOMHUKY TEXHOJIOTHH.

[TosTOMy MOTy4YeHHE ATFOMUHUS U €r0 COJIeH M3 allFOMOCHIMKATHBIX pyd TamkukucTaHa Tpedyer
HOBBIX TEXHOJIOTHYECKUX pa3pabOTOK, € OJHUM M3 CIIOKHBIX M BaXKHBIX ITAIOB Ipoliecca nepepadboTku
ABIISICTCA PA3NIOKEHHE TNPUPOJHOTO BBICOKOKPEMHHCTOTO CBIPbsI C H3BJICUEHHEM U  BBIJCICHHEM
MOJIE3HBIX €TI0 COCTABIISAIOUINX B MPUEMIIEMBIX TOBApHBIX (popmax.

CepHOKHCI0THBIE CTIOCO0BI.

B pabore [1,6] mpeaBapuTenbHO HETHUIpPATUPOBAHHBIA KaonwH oOpabaTeiBatoT 70-80%-HoM
cepHOil kucnoroit ¢ nmosupoBkoi 100% crexuomerpuu. Pasznenenue nonydaeMbIX Npu mnepepadboTke

Cynb(aToB aFOMUHUS U jKelie3a OT CUIITOo(a OCYIIECTBISETCS (GUIbTpaIue.
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B pabote [6] mpoBeaeHBI HCCIEIOBAHUS C IENIbIO Pa3padOTKU HOBOTO crocoba cyibdaru3anuu,
MO3BOJISAIONIECTO TMOJIy4aTh CHEKH C BBICOKOW MOPHCTOCTBIO M MPOYHOCTBIO U OOJIErYCHHS YCIOBUH
OTIENICHHUSI CEPHOKKCIIOTO PAacTBOPAa OT KPEMHE3EMHCTOr0 IIjamMa MPU MUHUMAIBHBIX MOTEPSX CEPHOM
kucioTel. CynbgaTusanus B 3TOM cllydae IPOBOAUTCS B JABE CTAIHMHU - CIIEKAHNWE YaCTH KAOJIHMHA C CEPHOM
KHUCJIOTOU M Pa3ioKeHUe JETUPaTHPOBAHHOTO KAOJIWHA OCTATKOM CEPHOM KHCIIOTHI - BO BTOPOH.

B napyroii pa6ote [5] m3MenpueHHYI0 U OOOXOKEHHYIO TNMHY pasnaraioT 30-60%-Hol cepHoi
KHCJIOTOHN B KoinuecTBe 55-70% OT cTexuoMeTpuyeckoro koiuuectsa B TeueHue 12-20 gacos. [lynemy
pa30aBIAIOT M yHAIAIOT NPHMECH jKellesa nmpH KumsueHun 12-18 wac mpu temmepatype 60-90°C B
MPUCYTCTBUM oOKucautens (mepcynbdara, mnepmanranara). [lomydaioT CEepHOKHUCIBIN alFOMHUHHMHA C
conepkanueM xene3a meree 0,25-0,3%.

Crnenyer OTMETUTb, YTO B MUPOBOM MPAKTUKE MOJYYCHHE TITMHO3EMa U3 CEPHOKHCIIBIX €€ coliei
cunTaercs sHeproeMkum mporeccom. s paznoxenus Alx(SOs)z no AlO3 motpebyercs Temmnepartypa
BhIre 650°C, 4TO JeNaeT TEXHOJIOTHIO HEPCHTA0CIHbHBIM.

A30THOKHUCJIOTHBIH CIIOCOOBI.

CyImHOCTh a30THOKUCIBIX crmoco0oB, paszpaboranHbix B ['HMIIXe mom pykoBomctBom A.A.
SxoBkuna u C.C. MapxkoBa [2,4], 3aKkito4aeTcsi B TOM, YTO U3MEIbUYEHHBIN KAaOoIuH 00uraroT npu 650-
750°C, mocne uero o6pabatsiBator HNO3 B mepkonsaTope umn auddysope npu 90°C. B 3aBucuMocTy ot
IpaHyJIO-METPUUECKOI0 COCTaBa JJIUTEIBHOCTh 3KCTpakuuu coctasisier 7-20 4. PacTBop oTHenstoT oT
nuiama ¢unsTparnmen. 1llnam mpoMbIBarOT BOAOH M OTHPABISIIOT B OTBall. PacTBOp 00€3XKENe3HSIOT C
MOMOIIIBI0 aKTUBHOTO NHpPOJTto3uTa. CMech pacTBOpa C KEJIE3UCTHIM IIIJIAMOM MOJIBEPrar0T KOHTPOIBHOM
¢unpTpanuu. Beinenerne AloO3 M3 OYMIIEHHOTO PAacTBOpPa MOXKET OCYIISCTBISATHCS Yepe3 OCHOBHYIO
CONMb WMIU B BHUJAEC THAPOKCHAA AalFOMHHHUS, KOTOPBI OCAXJAIOT pPACTBOPOM HUTpaTa aMMOHHUS C
aMMHaKOM.

B UXTPOMC KHII PAH 6pino paszpaborano 2 cnocoba mepepaboTku HedennHoB. IlepBblif
CIoco0 MpeanojaraeT HU3KOTEMIIepaTypHOe 00pabOTKy a30THOKHUCIBIX COJIeH BBIACICHHBIX IpHU
OXJIXJIEHUHM PacTBOpa OT pa3fiokeHHs HedennHa ymapeHHoro ao temmeparypsl 127°C. Ilponecc Benu
mpu 250-270°C, tak kak moBbimeHue Ttemneparypbl o 300°C okomo 3,4% ynaiseMod KHCIOTHI
paznaraercst 10 OKCUAOB a30Ta. [IpoaykT Tepmudeckoil 0OpabOTKHM BbILIENAYMBAIN PACTBOPOM aMMHaKa
¢ o0pa3oBaHMEM JIETKO pacclauBaIOLIUXCS U XOpPOLIO (UIBTPYIOLIUXCS CycneH3ui. BiaxkHoCcTh ocaaka
coctaBisiia 48-52%.

[Tonmy4yeHHBIM KOHILIEHTpAT OTHpaBISICS Ha mnepepaboTKy Mo ymnpolleHHoW cxeme baiiepa Ha
METaITypruueckuid TIuHO3eM, a pacTBophl conepskamue 600-700 r/m HUTpAaTOB aMMOHHMS, HATPUS U
KaJvsl ynapuBajiuch. Bexon coneit cenuTp coctaBisii 3 T Ha 1 T MPOAYKIIMOHHOTO TiMHO3eMa [3, 6].

Bropoii crnoco6 3akimodaercss B TOM, YTO PAaCTBOPHI IMOJYYEHHBIE IOCIE A30THOKUCIOTHOTO
pa3oXeHus:  HEQETMHOBOTO  CHIphS,  IepepadaThiBalOTCS  MyTEM  paclbUleHHE B IMOTOK
BBICOKOTEMIIEPATypPHBIX HUTPO3HBIX Ta30B (3000-6000°C), MONy4YEeHHBIX TPH IIA3MOXHMHUYECKOM
OKHCJIEHHH a30Ta BO3/lyXa WM a30THO KHCIOPOJHOI CMECH.

Pazpaboran MeToj BBIIENCHHS KpeMHe3eMa ITyTEM IIOCTEIIEHHOTO J03WpOBaHUS HedennHa B
NpeBapUTENIbHO HArpeTYI0 a30THYIO KHCIOTy. B Xoxe HarpeBa KpeMHE3eM IEpexXOoJuT B pacTBOp, a
3aTeM MpU B3aUMOJICHCTBUU € 3aTpaBKOM ocaxaaeTcs. [lomydeHHbI OcaloK MpeIcTaBiIsieT coOOoOl cMech
aMOp(HOTro JHUOKCHJIA KPEMHHUS M KHCIOTOYHOPHBIX MPHUMECHBIX MHUHEPaIoB. BO3MOXKHO, BBLAETUTH
nopsinka 95-98% Si02 (B mepecuére Ha CyXyr Maccy) ¢ TMOMOIIBIO TPaBUTALMOHHOTO OOOTalieHus,
BBIXO/JT TPOJTYKTa cocTaBsit 45-55%.

B Tamxukucrane He MNPOU3BOAUTHCS a30THAas Kuciora. [loaToMy TpPyIHOCTH BHEAPEHUS

BBIIIICYKA3aHHBIX TEXHOJIOTHH CBSI3aHBI C AE(PUIIMTOM peareHTa u J0POKHBIMU PACXO/IaMHU.
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Ilenounblie criocoObI.

noco0 crekanusi He(enrHa ¢ U3BECTHSAKOM HapsAIy C MOJOXKHUTEIbHBIMU CTOPOHAMH UMEET U PAL
HEJ0CTaTKOB: 3HAUYUTENIbHbIE MAaTepHUaIbHble MOTOKHU (17 T mynbnsl Ha 1 T rMHO3eMa), O0NBILON pacxon
u3BecTHsika (Oosee 2 T/T  KOHLEHTpaTa) M TOIUIMBA, OOYCIOBICHHBI  NpPUMEHEHHUEM
BBICOKOTEMIIEPATyPHOTO CIIEKAaHUs, YYBCTBUTEIBHOCTh K KadeCTBY KakK He(eIMHOBOTO, TaK U
U3BECTHIKOBOIO ChIpbs. Kpome Ttoro, orcyrcrBue Ha KoibckoM HOIyoCTpoBE MECTOPOKICHUN
BBICOKOKAQUECTBEHHOTO M3BECTHSAKA BbBI3bIBAET HEOOXOIUMMOCTh AAJIBHUX IEPEBO30K HE(EINHOBOIO
KOHIIEHTpAaTa K MecTaM nepepaboTKu. TpaHCHOPTHBIE pacXo/ibl IPH 3TOM B HECKOJIBKO Pa3 YBEIMUYUBAIOT
CTOMMOCTb He(eIMHOBOIO Chipbs. bosee Toro, yacte noayyaeMoro u3 HedearHa IIMHO3EMa U LIEMEHTa
TaKXe MPUXOIUTCS NMEPEBO3UTh B OOPAaTHOM HaNpaBJIEHUH HA MPOMBIIUICHHBIE npeanpustus. [loatomy
peaTM30BaHHBIA B MPOMBIIUICHHOCTH TOJIBKO CIIOCO0 mepepaboTKu HedearHa MmyTeM CHEKaHHs ero ¢
M3BECTHSIKOM SIBIISICTCS 3HAYUTEIBHBIM CICPKHUBAOIIUM (HaKTOPOM st Oosiee TOJTHOTO BOBICUEHUS
Konbckoro Hedennna B HApoIHOX035IICTBEHHOE UCII0Ib30BaHUE.

AHanmu3 1NoKa3bIBaeT, YTO pelIeHUE MPoOJIeMbl IMOJHOIO MCIIOJIB30BaHUS BCErO I'POMAIHOIO
KoJIn4yecTBa He(heTMHOBOrO0 KOHIIEHTPaTa, KOTOPOe MOXKET ObITh mosydeHo Ha [1O «Anartut» Ha OCHOBE
JMILIB OJHOTO, JJa)Ke JOCTAaTOYHO COBEPLIEHHOIO METOJa, MPaKTHYECKH HEeBO3MOXHO. Heobxonumsl
IPUHIUINAIBHO HOBBIE PELICHUs 3TOM HpPOOJEeMbl, KOTOpble HE TOJIBKO IOBBICHIM Obl TEXHHMKO-
HSKOHOMHYECKHE TOKa3aTeldd, HO W pACIIMpWIA OBl aCCOPTHMEHT IOJy4aeMbIX M3 HE(EITMHOBOTO
KOHIIGHTpaTa NpPOAYKTOB. Bce 3TH 00CTOSTENHCTBA 3aCTABISIOT W3BICKMBATH CIIOCOOBI TepepaboOTKU
HedennHa, TO3BOJSIIOIIME H3BJICKAaTh TIIMHO3EM M IIeno4n Oe3 3aTpaT peareHTOB (M3BECTHSKA) Ha
CBSA3BIBAaHUE KpPEMHE3eMa U 00eCIeYrBaIOIINE BO3MOKHOCTS [ 1,2].

W3 3a GonpLioro pacxoja INENOYM JUIsl M3BJICUEHUS KpeMHe3ema pyl TaJKUKUCTaHA JaHHBIN
cnoco0 Toxe sBisercs, He 3¢pdexkTuBHBIM. KpoMe Toro crnoco0 He obecneunBaeT MOJIHOE U3BJICUEHHE
BCEX KOMIIOHEHTOB CBIPB.

Takum o0pazom, M3 aHaaM3a MHPOBOIO ONbITA IO MepepaboTKe BBICOKOKPEMHUCTOTO
AJIFOMUHUICO/IEPIKAIIIETO ChIPbsI BBITEKAET, YTO €AMHOM 0oOUIenpuHATON 3((EeKTUBHONW TEXHOJIOTHH He
CYLIECTBYET. DTO CBsi3aHa C CleUU(UKOW MHHEPAIBbHOIO ChIPbs JJI KaKI0M MECTHOCTHM U Ka)J0To
MECTOPOKICHMUSI, a TAKXKE 3aBUCETh OT UX MUHEPAJIOTUYECKOT0 U XMMHUYECKOTO COCTaBa.

Pa3pabotka 3¢ pekTHBHBIX CIOCOOOB M TEXHOJOTHH MEepepabOTKH HETPAJAULIMOHHOTO MECTHOTO
CBIPBS 3aBHCEThH OT OIbITa YYEHHBIX, [JI€ COCPEIOTOUYEHBI YKa3aHHbIE BBIIIE BUJbI CHIPbEBbIX 3amacoB. Ha
YTO CETOHsI COCPEIOTOUEHBI OCHOBHBIE YCHIIUS YUeHbIX TaKuKHUcTaHa.
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Annomayusn. Ilonyuenue enuHozema u3 6blCOKOKPEMHE3EMUCBIX ANIOMUHUEBHIX DYO ABNAemCs
COXCHOU  3a0aueli mpebyiowull Hosvble MmMexHoIo2uYeckue npoyeccel. Pezynomamor uccredosanus
nepepabomku anoOMOCUIUKAMOB: 2NIUH, KAOJIUHOS8, HehelUHOBbIX CUCHUMOS, KUCIOMHBbIMU Memooamu Ha
PAa3uyHble MOBApbl- KOA2YNAHMbI, 2IUHO3EM, CMPOUMebHble MAmepuansl, MUHEpalbHble YOOOPEeHUs.
npeocmasisiemcsi.

Knroueswie cnosa: enunvl, Heghenunosgvle cueHumsl, 2IUHO3eM, KOMNIEKCHAS nepepadbomka.

Annotation. Obtaining alumina from high-silica aluminum ores is a complex task requiring
new technological processes. The results of a study of the processing of aluminosilicates: clays, kaolins,
nepheline syenites, by acid methods for various products - coagulants, alumina, building materials,
mineral fertilizers are presented.

Keywords: clays, nepheline syenites, alumina, complex processing.
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MABOJIXOU KOH®EPEHCHUSN YYMXYPUABUU UIMM-AMAJIUU “UCTUDPOJIABAPUA
OKWJIOHAM 3AXUPAXOHU OB: MABPU®ATHU DKOJIOT'A BA TABMUHU CUPATHU OB”

MATEPHAJIBI PECIIYBJIUKAHCKOM HAYYHO-IIPAKTUYECKON KOH®EPEHIIUH «
PAIIMOHAJIBHOI'O UCITIOJIB30BAHUA BOJAHBIX PECYPCOB: 9KOJIOI'MYECKOE
OBPA30BAHHME U OBECIIEYEHUE KAYECTBA BO/IbD»

MATERIALS OF THE REPUBLIC SCIENTIFIC-PRACTICAL CONFERENCE "WISE USE OF
WATER RESOURCES, ENVIRONMENTAL EDUCATION AND WATER QUALITY"

TAFUAPEBAN UKJIAM BA OBILIABHM ITUPSIXXO

TAFUUPEBUUA HUKJINUM, KOXI/IHJEBFI BA TAHO3VYJIA ITUPIAXXO
AzumoBa ML.A.

({IMUT, w. [[ywanoe, Toyuxucmon)

Hlapxu myxmacap: Yymxypuu Toyukucmon 6a opamxou madbuii ocebnazup 6yoa, as yymiau
Kumeapxoe mebowlao, Ku mauupéouu ukium 6apou o Maxcycaw xapoouosap acm. A3 yymiau
oKubamxou auiakau mywoxuoaulyoa 8a dxmumonuu maguupéouu uxaum oap Toyuxucmon
gatipoHwasuu peyau 6opuuiom, OAIAHOWABUU Xapopamu Xaeo, KOXUWEOUU Macoxamu NUpsIxxo 6d
xooucaxou xamapHoku o0y xago mebowano. Mywoxuoaxou oapozmyodamu 00y Xago a3 3uéo
WYOanu wymopau py3xou 2apm, KAm WYOaHU WyMopau py3xou XYHYK 64 MAUUpomu Ha3appacu
xaym ea myxaamu 60puwom waxooam meouxauo.

Kanuosoosrcaxo: opamu mabuii, Koxuwéoi, Xaiiu MywKuiom, yCmyeopi, mauupéouu ukium,
omunxo, bexamapil, ocebnazupil, 2apMuasuu Xaeo.

Tariiupébun uxauM Mmackanan MyaissHkyHannau acpu XXI mebomazn. TariiupéOunm uKIMM UH
TaFMMPOTU JApO3MYyAJaTH MYIIOXUAAIY/1a Ba ENIOMHUIIIABaH1al UKIUM MeOoIIa, KU Aap HaTH4au
(havonusATH MHCOH 0a By4yJ OMajaaH[l, a3 YymJsia aHOMAJIUAX0 0a MOHAHIU XYIIKCOJ#, Ty(HOHXOU
maaua Ba ooxesit. Tariup&Ouu WKJIMM Jap CONXOM OXHp 0a MYXHTH 3UCT Ba CAJIOMAaTUM WHCOH
TabCUPH YUIAA pacoHI. YaxoH aiurakail OKMOAaTxXoW rapMIIaBUu OOCypbaT Ba paJHAIlaBaHIad
MI00ANMMpPO a3 cap Mery3apoHaj: Maprd pudxou MapyoH, OajaH] IIyJaHW caTXu Oaxp, oOmaBUH
axxou Oaxpil gap ApPKTHKA, KOXUIIM T'YHOTYHUH OWOJIOTH, KOXMIIU XOCHIIU 3UPOATX0, ad30HUIIn
MaBYXOH TapMit Ba OOpPOHXOU AU,

OMUIOXH acOCUM MKIMMCO3aH/1a UHXOSH: paguaTcusivi ohTodit (MaBken 4qyrpodii), rapAauim
Maccaxou XaBo, Ha3uK OynaH 0a ykE€Hycxo, peniied, caTxu 3epu3aMuHil Ba ¥. Paauarcusiu ohTobit
acocH rapMit TAbMHH Kap/IaHU CaTXH 3aMUH MeOoIal.

Tariinp&Oun MKIMM XaTapxou MaBuynapo ad3oumn Meauxaa Ba 0apou cHCTEMaxoW TaOWil Ba
WHCOHM XaTapXoW HaB 2407 MeKyHaJ. XaBpU TabCHPH HKIUM OKHOATH OH acT, KU TabCHPH
MyTaKOOWJIaW XaTapXxou HKJIUMi 00 oceOna3upuu OJaMOH Ba CHCTeMaxou TaOuit 0O HazapOIITH
YCTYBOpH Ba KOOWJIHSATH MYTOOHMKIIIABUM OHXOpO 0a Bywyn meopaa. KoHceHTpaTcusiu OanaHau rasu
KapOoH nap armocdepa, MHUYHMH OOWCH TypIIIIaBUM 00X0 Merapjaaj Ba 0a TapkuO, cOXTopy
(habOMUATH PKOCUCTEMAXO TABCHP XYIPO MepacoHai. 3UEAIIaBUU IIaxXpX0, TApaKKUETH CaHOAT Ba
HaKJIUET OOMCH BOKEHUSITH 00BEKTUBUH YaXOHH X03upa Medomma.[1]

TubKM memrynxo OJMMOH a3 pyM WIMXOU TaOuil map acpu XX HH paBaHApPO MYIIIOXHA Kapna
Oynmann. Cababu MyIMIKWIOTH acocuu caiiépam 3aMuHpo BoOacta 0a TardupEOMHM HKIUM a3
paBaHIIXOM acTPOHOMI Ba JaBpil memryu kapaa Oymann. Mu paBanme, ku 0a ByKyh oMoja
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nucroaaact, 005 aX0JdUU Kypau 3aMUH, XaTMaH Jap X0JIaTh oMoAa0boII Kapop [0/1a ImaBaj Ba 6a OH
TOOOBAp Kapja IIaBaj.
Omunxou maguupéouu uKIuUM:
* TariupeOit nap GapkapopIlIaBil, YOUTUPILIABHA, XauMH YKEHYCXO;
* TaFrupEONK paBIIaHUK HypapKaHuH 0PTOO;
* TAaFUMPEONH XOCUATXOH XaYMH OpOUTAX0 Ba 3aMHUH;
* Tarinp&oun maddodusaru arMmochepa Ba TApKUOU OH J1ap HATHYaW Yapa&HU BYJIKOHXO;
* 3ué] mygaHu KoHCeHTparcusiu ra3xou ryaxonari (CO2 Ba CHa) map atmocdepa;
* TAaFUUPEONH XaYyMH rapMil 1ap aMHKH 0axp;
* TarinpEOnu KabaTxou ra3 GaifHu AApo Ba pyitn 3aMuH, 1ap HaTHYau UHTHKON ETanu HadT Ba ras.
Hap xonamu maziupépmanu ukium pasarnoxou 3epun 6a Kauo cupugdhma meumasamo.
e 3uéI IIyJaHU Cel Ba 00Xe3id;
e 0a ByKyb OMaJaHU TapMa,
e 0a ByKyb OMaJIaHU SIpY;
e a3 XaJ 3u€N UIyJaHU rapMi Ba XyHYKH;
e KaM IIyJaHu 3axupaxou 6apd gap Xymayau GyMXYpi;
® [aCT NIy/IaHU XOCHJIHOKUU MaxCyJIOTXOHU KHIIIOBAap3i;
® XYIIK IIyJaHU 3UPOATXOH KHINTIIY/IA,
e cadomakbaHIUN 3aMUHXO;
e 3uén rapauaaHu TaradoT 6a 00;
® 3uéJ rapJuJIaHy XamapoTXOU 3apappacoH;
e cap 3aJaHUU OEMOPUXOH CUPOSTKYHAH/Ia Jap OaifHU ax 0.

3apape, ku sobacma ba maziuupéouu ukIuM 6a 8yKy's MEOsAHO:

- KaHJalllaBUM MyJy KYIPyKXO;

- 3apapu IyJIid Ba MOJIi pacOHUIaH 0a axoJid;

- OajaH/AmaB € MacTIIaBUHU caTXU 00 1apEXo;

- JTAF)KUIIN TeNnaxo, cabadbu 3epu XOK MOH/IaHU 3aMUHXOM KHUILIOBap3il Ba

XOHaXOU UCTUKOMATHUH axO0JIi;

- a3 Kop O0apomaiaHu MaHOAbXOHW TaAPMUIUXIA;

- KOPHOILIOSIM LTYaHU I1abakaxou YHEpreTUKi;

- MaxIyJ] rapJii/iad Ba JoJaHH peyau Oapk O6a axoJii;

- KaM TapuaHu HaKJIMETH MycopHUpKal,

- Jlap 1exaxo 3ué rapauiaHu OypHIaHH TapaxToH;

- TapOH LIyJaHU HapXy HaBOU XYypPOKa, CY3UILIBOPH,

- Oopunanu 00poHU 3uEN cababu cap 3aJaHUH CEIT;

- mrycra mryaaHu kabatu 60101u X0K 6a 3po3us THPUGTOp IIyIaHu
3aMHHXO;

- 3epH 00 MOHJJaHU 3aMUHXOH KHIIT Ba XOYAarHH aX0JIi.

WH omunxon TarHup&OMM MKIMM Oa axoiid TabCHUPOTXoU 3UEN MepacoHal. VHCOHUAT nap
JaBOMHU XaE€TTy3apoHUU Xy[ Oa rapMil Ba XyHYKH 0apou Xyapo HHUIOX JOLITaH Mybopusa Oypna,
XyZpo MyToOuK MekyHas.[1]

NuuynnH, BoOacta 6a Mymkuiaotu Mmyopamu acp Yymxypun TOYMKHCTOH, sSIKE a3 JaBIaTX0e
MeOorma, ki xarapu odarxou Tabuit 3uén O6a Kaiin rupudTa Memanan. YyHku, capzamMud YyMxypun
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Touukuctonpo 93%- Kyxx0 TamIKuWiI Hamyna, TaHxo 7%-u OH XaMmBopuxo Oyma, BoOacta 0Oa
TaFHUPEONH UKIUM XaBpu odaTxou Tabuit HU3 3UE] IIyJa UCTOAACT.

Hap xyayau Yymxypun TOUMKHCTOH, YyHHH 3yXypOT Ba PaBaHAXOM XaTapHOKH TaOHil, YyH
CeNmxo, SApuYXxo, TapMaxo, MMIAMOJXOHM INaAHJ], OOPHUIIOTH CaxT, 3aMHHYYHOMXO, XYIIKCOJHUXO,
XYHYKHXO, ’KO0JIau KaJloH, OopuiioTu 6apdu 3uén, rapMun caxT Ba Faiipa 0a Kailn rupudra MemaBas.
A3 xonucaxou ¢aBkynognad reou3UKi 3aMUHIAp3a, sIKE a3 3yXYpPOTH TaBOHO Ba TaXxpuOMOBAapU
Tabuii 6a mymop MepaBana. OH sKy skOopa 0a ByKybh OMaja, BaKT Ba MakKOHU 0a amay OMaJIaHH
OHpO TEIITyil KapJaH Ba € Memrupini HaMy1aHu UHKUIIO(QH OH MYIIKMI MeOoIa)] Ba Oenrap BakTXo
HOMYMKHH acT. A3 xoxaucaxou (aBKymongaum reoyiorii xatapu OucCEppo BobacTa XyCyCHSTH
MaxXHIIABUM OMMABH JIOIITAHAIIOH TapMadapoi, ApUX0 Ba CEIIX0 JOPO MEOOIIaH .

Hap OGapoGapu uH TariupéOuu HKIUM OoucH ad30MIIM YYHUH NaaAUaxou (aBKyJI01au
THIPOMETEPEOJIori, 6a MHUCIH cell, 00Xe3, XYIIKCOJIA, p4 Ba Tapmadapoin rapauaaact. Odarxon
Tabuil XaMacosa 0a UKTUCOMUET Ba MYXHUTH 3UCTH TOYMKUCTOH 3apapH Xelo XaM KaJoH pacoHH/A,
TaJOUIXOM MOPO YUXaTu AacTé6i 0a Xxamahxou pylId yCTyBOp YUIaH KOcTa MerapaoHau. [3]

[Mupsixxo 3axupan acocun odbu cod mebomranna. OOmaBuu OocypbaT OHXO Aap Oapobapu
3UEMIIAaBUM UCTEBMONH 00, KM 00 ad3ouiiM axonid Ba pyUAM HUKTUCOANA BoOacTarii aopaf,
MeTaBoHaJl 0a okubarxou OaroaT MaH(]it oBapaa pacoHaa. YyHHH MymIKUiIoTpo O0a nHobOat rupudra,
Moxu Maptu conu 2021 3uMHM HaXyCTHH Yanacau nemBoéHH DbTwiodu o0y ukiauMm [lpe3naentn
Yymxypun Touyukucton myxrapam Dmomainii Paxmon nbpo3 kapaa Oymanj, Ku oOmaBun 0ocypbaTtu
nUpAxXo aap Oapobapu 3MENIIABUM MCTEHMOIH 00, KM a3 a(30MIIN axojil Ba PYLIAM HUKTUCOIR
BoOacTari 1opaz, MeTaBoHaj 6a okubaTxou MaHdit oBapa pacoHas.

14 nexabpu comu yopit Mayman Ymymuu Co3monn Mumnanu MyTTaxul 3uMHU UYIOCUSH
77-ymu xyn karbHoMau «Conn 2025 —Conu 6aifHanMuuIanuu Xup3u MUPSXXOo»-po, KU a3 YOHUOU
Yymxypun TouukucTtoH nembapit myna 6yn, 60 urtudoku oHpo kaOyn kapa. Mknomu HaBGaTun
Acocry3zopu cynxy Baxjaath mwuiid — IlemBon mummnar, [lpesunentn Yymxypunm TouyukucToH
MyxTapam OMomaiit Paxmon 60 nmymru6onun 153 kumBapu y38u CMM nasupydra mrya. [2]

Boucu udtuxop act, ki map acocm MH KaThbHOMa NEIMHUXOAXO0W upoamynau [IpesuneHTn

KMILBap a3 yoHUOuU kumBapxou y3Bu CMM nactrupit édraany, a3 yymna: 3bJ0H rapauaanu 21-ymu
MapT, XaMuyH Py3u OaliHanmmnanuu Xud3u nupsxxo, 3bJoH mynanu conu 2025, xamuyH Conu
OaitHanMmwIanuu  Xud3u nupsaxxo, gap Hazau CMM  tascuc gomanu Donaum OGoBapuu
OalfHanMmanii G6apou caxmrysopit  6a xudsu nupsxxo, gap couu 2025 ngoup HamyJdaHH
Kondponcu 6altnanMuinanii, oua 6a xud3u nupsxxo aap maxpu lymanoe.
KarbHOMan Ma3Kyp axaMHMATH TUPAXXOPO, XaMUyH 4y3bH TapKUOUM JaBpU THUAPOJIOTH Ba TabCHUPHU
YUK 001IaBUK O0CYyphaTH OHXOPO 0a MKJIUM, MyXUTH 3UCT, CAJIOMATUU HHCOH Ba PYLIIN YCTYBOD
3WKp HAMY/IaacT.

Touukucton mopou 3axupam (apoBoHu 00 act Ba 60 % o0u mapéxom Ocuénm Mapka3si,
aHUKTapai 64 MuUIHap METpH Mykaad 00 Xap coJl Jap KaJlaMpaBH KUIIBAp TaBiIua Me€0a.[2]

Man6an uH 00mM ¢dapoBoH map HaBOaTu aBBaj, arap Oopumm 3uéaum Oapdy OopoH mgap
MHUHTaKaxou OananAkyx Oomaz, a3 Tapadu aurap, mupsxxoecT, KU Jap HaTUYau nainxam OOpuaaHu
O0apd Ba a3 capauu XaBo 0a 3yAil 00 HalIyJaHW OHXO Jap MH MHHTAaKaxo KoMaT adpoxTaaH.
bapdxou mommit map dapo3xou Oy3ypr 3epu TabCUpH BazHU Xya Fadc mIyaa, TaapudaH Oa sxu
¢bupHOBMM (KyXHaW) JAOHAKAOp Ba Mac a3 ry3almTH myagate 003 xam raderap rapauaa, 6a sxu
maddodu mypunio Tadbaun me€dan.

MaBpuau 3ukp act, Ku Oy3yprrapuH aHOyxu maiinmonxom sxOanmaum Ocuén Mapkasit gap

xynynun Yymxypun TouwmkucToH dYourup Oyna, 3ména a3 80%-u NMUPSXXOM MHUHTAKa, Max3 Jap
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KHIIBApH MO Kapop JOpaHj. Arap MaimoHu sx6anmuu MuHTakan Ocuén Mapkasit 6a 17 xa3op kM2
Oapobap Oomman, 60%-u MacoxaT SXO0aHIUXOM MUHTAKA, Max3 aap Xyayaud Yymxypuu ToqyukucToH
qourup raiitaasgj.  3axupau YMyMUH MaiioHXou ax6aHil nap kumpap 845 km° — po
TAIIKUI MEIMXAHI.

KarpHOMan MasKyp, axaMuATH MHPSXXOPO, XaMUyH 4y3bH TapKHUOUHM NaBpH THIPOJIOTHA Ba
TabCUPU YUAJIUU 00LIaBUM O0CYpbATU OHXOPO 0a UKIUM, MyXUTH 3UCT, CAJIOMAaTHH UHCOH Ba PYIILIN
YCTYBOp 3UKp HamynpaacT. VHYyHUH Jap WH caHaja TabKHU]l IIyJAacT, KU TabCHUPU TapMILIABUU
riio6ani, 00MCH KOXHUIIH T'yCTypliau Kpeocdepa 1IyaacT, KU Jap HaTU4a YCTYBOPH Aap MUHTaKaxou
OamaHAKyXX0 KaM IIy/aa, MUKIOPY MaBCUMHU Maypou 00 Ba 3aXHUpaxou 00po Jap XaB3axou AapEXou
O0apdy mupsixgop Tarimp gomaact. MMH omun 6a mact mryqaHu MaxCyJOTH MaxaJUTUH KUIIOBap3i,
ad3oumn édpranu Hopacouu 00 Ba OanaH MTyJaHU caTXy MUEHAW Oaxpil TAbCUP PACOHH]IA UCTOAACT.

Hap kanampaBu Yymxypun TOYMKHUCTOH TaXKHUKOTXOW CEPIIYMOp oM Oa Machajiau siXO0aHIUXO0
aHYOM JI0/1a IIyJa HATWYaxoW Haszappac Hu3 0a gact omazaact. bo MabiIymMoT Ba maigowmm
aKkcOapopuu KaiXOHi, KM a3 UCTTOXXO0M MaJopit 6a JacT oManaaH], UMKOHHM TaTOMKH aMallui OHXO
Jap OMY3WIIM MYXUTH TaOuii, MaxcycaH sixOaHAMXO, Maiao rapaua. MacamaH, a3 pyu Jouxaxou
CMM TaxkukoT ouj 6a 6ab3e MacOMIM MalJOHXOH KYXA-TTUPAXi 00 TaATOMKU aKCXOU KaillXOH# OF03
rapauaa Oynaana, ku 6a akuaau OJIMMOH a3 OHXO0 HATHM4Yaxo Ba Xyrnocabapopuxou 00beKTUBI 0a 1acT
oMazmaact. A3 WH, YyHHH Xyioca 0apoBapJaH MyYMKHH acT, KU TJISTCHOJIOTUSIM KalXOH! aXaMUSITH
Oy3ypru Ha3zapsiBil Ba amanii 1opaja. AKuaaxon MmycOaT HUCOATH 3apypaTH TATOMKU aKCXOW KalXOHi
a3 Tapadu oJIMMOH, HU3 Oapon Xaumk (paBpuu MachallaXxOW XapUTACO3HMH SXOAHIIUU CaTXi, KyXA Ba
0axpit U3XOp rapauaaact.

Macounu KOHYHHSTXOM THAPOJIOTH, XUCcOoOy KUTOO Ba MEMryuu oOlIopau MHUPSXH, TAlIaKKyId
celly TapMax0 Ba TMAaXHIIABUM OHXO Oa mapadanm Kod# oMyxTa HamrygaaHa. AJioMaTXou
MopdomeTpun napé€xou aHI03aalloH Xypy MHEHA, KYIX0 Ba MUPIXX0 HOCaxexX Ba & TaMOMaH BYYY/
Ha/I0paH/, a3 UH XOTUp 0a UKTHIOPU UKTHUCOJIUM a3 OHXO 3yXypé€baHna, 6axon GoBapubaxil A0/aH,
FaPUMMKOH acT.

Manbabsu acocuu 00 uH Oopumotu caxTt (6bapdxou mMaBcumit Ba Oucépcona), pupHaxo Ba
nupsxxo mebdomang. dap 6apobapu oH, ku OopumoTtu caxt (6apd) acocu Tamakkyum (pupHa Ba
MUPSAXX0 MeOoImIaa, 3axupan o0po aap Kyxxo ad3yH MerapAoHaJl, KUIITH 3UPOATXOU TUPAMOXHPO,
9yH KypIia a3 XyHyKUXOH 3UMUCTOH XH(]3 MEHAMOI, HAMUHM XOKPO Jap MaiiJIoHH 3UpoaTxo Ba OOFy
TOK30pX0 a3yH MerapJoHa, MaxJIyu Jurapu Tabcupu 6ap¢ a3 oH udopar act, K1 aap My30(poTXou
KyXxcop, OOMcH TallakKyldu TapMma, XaMyyH «Mapru cadem» 6a coxaxou T'YHOTYHH XOYaruM Xaik
TabCUPU MaH( pacOHUIA MEUCTaA. 3UMUCTOHH CONU Yopil, Oapou Hoxusxou lllaxpucrony AltHuu
Buiosaty Cyrn, Bonuu Bap3o6, CypxoOy Xunro6 Ba [Tomupu Fap6it papomananu (kyunganu) Tapma
60px0 Takpop Ba 6oucu XapoOuu MOJTy aHBOJI Ba Tajadu YOHM rapaui. A3 UH py, rypra MeTaBoHEM,
KU Machaian uctudonan 6apd rynorynyadxa mebormaa. A3 sk tapad 3apypare mem meosii, Ku 6a
MykKoOunn 6apdp myOopusa O0apeM TO MH KU TabCUPU MaH(pHUH OHPO KOCTa rap/loHeM Ba a3 YOHHOU
JIMrap JI03UM MEOsiI, KH OHPO MOXMpOHA 0a MaH(HaTH X0Yaruu XajikK uctudoaa HamoeM [4].

A¥iHaH XaMHMH XOJaTpo HHCOATH MHUPAXXO Ba Aapé€xo xam Oa€H kapaaH MyMKuH acT. [lap
O0apobapy KUMaTH MyXUMH XOYari JOIITaHU MHPSXXOBY JapE€x0, OHXO ToXo Tabuatu atpod Ba Xa&Tu
OCOMIIITad OJIaMOH JIap XaB3aXOW aJoXuAadu Map€xo XaTapu YU Mell MeopaHi, TapMaxo Gypy
MepaBaH/, CEeIXOM XEIXOALIOH T'YHOTYH Maij0 MelaBaHJl, Japé€xo MmypoO ramra, a3 Maypou Xya
OepyH MebaposiHIT Ba OorcH 00Xe3i MerapIaH/.

Ak rypyx mupsxxon TOUMKUCTOH a3 KabOwnm XwupcoH, Juman Ba faiipa 06a Xya HOMH

MUAPSAXXOU Ha030H#T (OeKapop)-po rupudTaana Ba TYIM COIXOM MabiyM 00 cypbaT 0a memr xas3uia,
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Ooucu MaiJouIIM KYJIXOM MYBaKKaTé, KU Jap HaTH4aud BalpOH IIyJaHU CaJAalloH, OOMCH cely
00xe3#t Ba XapoOUXOW YU MerapIaH/.
Bab3an nmupsxxou 6a HOM OBE30HM OANTaHIKYXX0, XAHTOMHU Oa Mell Xa3uAaHalIoH a3 000

KaHJa myaa, 6a moéH meadran, 6a MOpaxou XypJl TaKCHMM MEIIaBaHI Ba 3epU TabCHPU XapopaTu
OamaHaM XaBOM JIOMaHAKyX 00 cypbaT rynoxta 00 MellaBaH, Jap HaTH4Ya 00Xe3uu MHUPSIXUpo Oa
amall MEOpaH], XaBPHOKMHM YHUIIAUM OH XOJUca Jap OH 30XHUp Merapjaaj, Kd HOTaxoH Ba
FapUYaIMIOIIT PyX MeIuXaHn, 0apou XaMUH XaM XapoOWI0 BapOHXOM KaJlOH, HOOYJ UIyJaH
YOpBO, XapoOUU KHILT30p Ba Maprd OJaMOHY BalpOHMM HMHIIOOTXOM THUIPOTEXHUKI Merapiasn.
l'oxe murap mupsxxou OBE30H KaHJa mrynaa, 0a 0osom Kynxou nap 3epu KyX Oyma meadrana, oOu
OHXO0po 0a OepyH "opii Hamyaa, OoucH ceny o0Xe3ll MerapaaHja. MacanaH, YyHHH XOAHMCAa MOXH
utonu conu 1978 map tarobu mactum aexau GaTtMOBYTH HOXUSU AWHI pyX 10ja, capOaHIN KaHAIH
[Toxytpo xapo06 Hamyzma O6yn. Moxu uronu conu 1982 map taro6u nexam Poyn noxusiu Kyxucronu
MacT4ox Takpop mryna, 0oucu HOOY/ IIyJaHH MMOJau TOBOH, Oy3y rycdaHmoH, Xxapodun qyioopxo
Ba Mapru oJaMoH rapauaa oyn [5].

bo nazapmomtu ad3ynaHu mMacoxaTd 3aMUHXOU KHUIITH 3UPOATXOM OOEpHUIIaBaHAa Ba OOIIOP
HaMyJlaHU TEIIKyXy XaMBOpUX0 00 cypbar ad3ynaHu caHoaTH kopkapaabapoit, coxtMonn HBO-xo
nap napéxou Baxm, Cup, Ilany, Kodapuuxon, 3apaduion Ba moxoOXoW OHXO, COXTMOHXOHU
THAPOTEXHUKHA, PYIIIU COXaXOW AWTapy CaHOaT, XOYaruH XaJK, JacTypy XUAOATXOH ACOCTy30pH
cynxy Baxzat, [lemBou munat, [Ipesunentu mamnakar, yanoou Omnit, MmyxTapam OMoManii Paxmon
Tanad MEHaMOs/I, KM 3aXHpaxoW OO0XOoH caTxy 0ap(pxo Ba MUpPSXy HapE€X0 Ba KYIXOM Mamilakar
xamarapada omyxTta, Oaxpu HCTHPOJAM OKWIOHAM OHXO, TAaFWUPOTY [AWUTAPTYHHXOH pedau
ruaposioruu napéxo Oapou conmxou OapaaBoM MEWITyYR Kapja MIaBaHA, XyCyCUsATXou Tabuar Ba
TaHa33yJdM MUPSIXXOPO Jap paBaHIU TaFMUPEOMH MKIUM AYpYCT 0axo AMXaHI, TO UH KU DPYIIIA
yCTYBOpUM MamJjakaT OapoW COIXOW TYIOHW TabMUH Kapja IIaBajl, Japayaul 3UCTy 3UHAATUU
COKMHOHM Mamliakat 0603 xam Oamanj OapjomiTa IaBajl, OJaMOHH KOOMIU MEXHATpo 0a MEeXHATH
¢dabon Ba Maomu XyO TabMUH Kapja maBaj. 3epo MaKcaJlId HUXOWU XaMaryHa TaJKUKOTXO0, a3 Yymiia
TaJIKUKOTXOU SIXIITMHOCH, THAPOJIOTHIO THAporpadi 06a xamMmuH Makcaaxow nap 0oio ubpo3 ramra
HUTApPOHU/Ia METaBa/l.
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Annomayun:. PecnyOnuka TamkukucraH ysa3BUMa INepell CTUXUWHBIMH O€IACTBUSAMHU H
SBIISICTCS OJTHOM M3 CTPaH, ISl KOTOPBIX M3MEHEHUE KJIMMaTa OCOOCHHO pa3pyluTesnbHo. Cpean yxe
HaOII0AaeMBIX U BO3MOKHBIX TOCJIEICTBHM M3MEHEHUs KiuMmara B TaJUKMKHCTaHE - HapylleHUe
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1 OIIaCHBIC ITOI'OAHBIC SABJICHHS. MHoroneTHHne Ha6J'IIO,Z[eHI/I$I 3a HOFOILOI\/’I IMOKAa3bIBAIOT YBCIUYCHUC
qucia XapKux ,D,'Hef/'l, YMCHBIICHUC YHCJIa XOJIOAHBIX I[HGfI, 3HAYUTCIIbHBIC U3BMCHCHHUS KOJIMYECTBA U
MMpOAOJIKUTCIIBHOCTU OCA/IKOB.

Knrwoueevie cnoea. cruxuitHoe OeacTBUE, CMSTYCHHE IOCIEACTBHM, pELICHHE TNpoOIIeM,
yCTOMYMBOCTh, HW3MEHEHHE KinuMaTa, (akTopel, O€30MaCHOCTb, YSA3BUMOCTH, TIJI0OATBbHOE
IIOTCIIJICHUC.

Annotation: The Republic of Tajikistan is vulnerable to natural disasters and is one of the
countries for which climate change is particularly devastating. Among the already observed and
possible consequences of climate change in Tajikistan are the disruption of precipitation, an increase
in air temperature, a decrease in the area of glaciers and dangerous weather events. Long-term
weather observations show an increase in the number of hot days, a decrease in the number of cold
days, and significant changes in the amount and duration of precipitation.

Key words: natural disaster, mitigation, problem solving, resilience, climate change, factors,
security, vulnerability, global warming.
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TAFUUPEBUU UKJIUM BA 3AXUPAXOHU OB - OBILIIABUH ITUPSIXXO
Amunyonoea M.M.

(Honuwraoau nonumexnukuuu /Jonuweoxu mexnukuu Toyuxucmon 6a nomu axademux M.C.
Ocumii dap waxpu Xyyano)

Hlapxu myxmacap. Jlap yaxonu umpysza, Hogobacma a3 MYWKUIOMU —2YHOSYHU
MYHOCUOAMX0U OQUHATMUNLANI, XAMKOPUXOU O0ACMAYaMbOHAU KUWEApXou onam oapou oapépmu
POXU XANIU MACDANAU MYXUM ucmugooadbapuu 3axupaxou ooii ,Ku 00pou Xycycusamu ymymubawapii
acm 6a Hazap mepacad. Macvanau obwasuu nupsxxo a3z mavcupu mauupéouu UKIuM umpys
mamomu yaxoupo 6a maweuw ogapoaacm.. Mn 2cysoxu on acm, ku Xykymamu Toyuxucmorn 60
maxopamu KoOunu masayyyx oap Mmaspuou mamoOuku marguamxou MUl Oaxpu camaparox
ucmugooabapuu 06 Ku sike a3 OMUIU ACOCUU PYUOU YCIOBOPU UKMUCOOUEMU KUUEAD Mebhouao ,
oap camxu xamKopuu OauHaMunani naueacma Kywuwl oa xapy meouxaod. Tambuxu dapHomaxou
mapbym 6a coxau o6 uHwvukoceapu maumguamoop 6Oyoanu Hamawxo Toyuxucmow, Oaiku oueap
Mamaakamxou 0ypy Ha30uK mMeooulano

A3 um 1uxo3 oap maxkonau mMaskyp oapou oap O6opau mavpuxu 3axXupaxou oouu 6a 6asvu
KYHYHUU OHX0 MACHUG utyoaacm.

Kanuo eoscaxo: mandaxou o6i, ucmugooau saxupaxou 00, [X,9X0aHOU,AUPAXXO XUD3u
NUPAXX0, MAUUPEOUU UKTIUM.

Uctudonan 3axupaxou o00#, Macharaxou MapOyT Oa oH Ba Xu(3u 3axupaxou oo
qy3bd YyJOHAIIaBaHAau cUEcaT, UKTUCOMUET, TadakKypu UYaMBUSTUU MapAyM Ba mnempadtu
JaBJIaTy JaBiataopi Maxcyd mefan Ba 0a MaH(pUATH axoJuW KHUIIBap HcTH(OAA HAMYyJAHU HH
capBatu 6e0axo a3 caBUsAM KacOMM KOPMaHAOHHM coxXa BobOacrarit nopaa. lap uH 3amuHa XyKymaTu
Yymxypuu TogukncToH 00 AapHa3apAOMTH MaH(PUATXOM WITHUMOMN, UKTUCOIA Ba MYXHTH 3UCT Ha
TaHXO axXOJIMHM KHWIBap, WHYYHUH axjIM Oalrap Jap MUHTaKa Ba caiiépa TaBacCyTH HJIOPAKyHUHU
00cy00TH 3axuUpaxou 00# IbTHOOPH X0ca MEAUXA.

Yymxypun TOYMKHCTOH TaxTH poxOapuuM XupaaMaHIoHa Ba cuécatu OyHETKOpOHAU
Acocry3opu cynxy Baxgatun mwunii-IlemBon mumnar, [Ipe3unentu MamiiakaT, MyxTapam DMOMait
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Paxmon map xamny daciau Machanaxou WYTHUMOHMIO UKTUCOAUU KHUIIBap 0a ucTH(OIau 3aXUpaxou
o0, KM HAaKIIM MYXUMpPO Jap PYIIOU YCTYBOpH KumBap me0Oo3aHi, aap 3amuHau uctudoman
OKWJIOHAW OHXO Jap paBaHAW Oappacuu MyaMMOXOW TJI00anil XaMKOpPHH TycTypaapo 0a pox
MOHJaacT.

Ad3ownmu axomii Ba Jap WH 3aMAHA HOPACOUU 00U HYIIOKHA, XaMYyH MaMJIaKaTH KyXCop
KaM3aMHUH OyJaHu KUIIBap, 6ap 3aMMU OH MCTH(OJaM OKWJIOHAW 3axupaxou obuu (apomapsit Ba
axXX0 MYIIKUJIOTXOM Py3Mappau AUrape XacTaui, KM Xaull OHXO (haboNusiTH JacTayaMbOHAW Ha
TaHXO COKMHOHHU KHIIBAp Ba MUHTAKa, XaMUyHHH axJId OalapusITpo Takazo MEHaMOSII.

Max3 xaMuH MYMKWAJI0oTH ymymuOamiapin PoxOapusitu cuécun TOYMKHUCTOHPO BOIOP
HaMyJ, TO TaBaY4yyXyd COKMHOHHU caii€papo Oapou MEUrupit Ba XyaAopi a3 naémMaaxou HOXYIIW HUH
MYIIKWJIOTXO0 pPaBOH HamyjJa, poXO0apoHW MdaBlaTy XaJIKHATXOpOo 0a caxHaW MyKoJiamMa JabBaT
Hamosiz. bavn a3 comxom 2000-ym map acocu 4 TtamabOycu a3 Tapadu PoxOapusaru cuécum
TouukucTOH mNemHUXoArapauaa KarbHOMaxom Mayman CMM kalyn rapaupani, kuo Ooucu
H(THXOPH Xap AK COKMHH KUIIBAP acT.’

ObnoH rapauaanan «Comau 2003 — comu obm To3a», «Jlaxconan OaHanMmIamuu amany, «O0
Oapou xaér, conmxou 2005-2015», «Comm 2013- conu GaliHAIMUJIAIMKM XaMKOPH Jap coxau 00» Ba
«axcomnau GaiiHanmunanuu aman «O0 Gapou pymau yctyBop, conxon 2018-2028» tamabOycxoe
Mebomana, Kiu O0ucH 0apry30puu YaHAMH XAMOMIIXOM OaifHaIMuIani, KOHQPOHCY CUMIIO3UYyM Ba
CEMMHApPXOU MWIUIA, MUHTAKAaBH Ba YaXOHM Jap IyIIal0 KaHOPH OJIaM ramira UCTOHaaH] Ba CaxHau
MYHOCHOU MyKoJ1aMa 6apou XaJii MyIIKUIOTH 067 6axuco6 MepaBans.’
boucu udruxop Ba hapaxmMaHIuCT, K Aap apadau COJIM HABUIAW MEJIOJA MYKJau HaBe
Oapou mMuutatu capbaanau Touuk pacua. Bobacta 6a memHuxoan HaBOatuu PoxOapusatu cuécum
Yymxypun Touukucton oun 6a yb10H Hamyaanu Conu OalfHAIMUIAINY TUPSIXX0 Ba XU(P3U MHUPAXXO
Maumaan ymymun CMM nap uwiocusiu 77-ymu CMM, py3u 14 nexaGpu commu 2022 Gaprysop
rapaua, karbHoMapo ouf 6a «Comu 2025 — Conu 6aiiHanMuIanuu Xug3u nUpsAxxo» Kadyn Hamya,
Jap WH 3aMHHA IIUPKaTKyHaHOaroHu uunocus «Py3um 21 mMapt — py3u OaitHanmunanuu xudsu
MUAPSAXX0» IBJIOH HAMYJIa, Tabcuc noAaaHu PoHan 6oBapu OalHAIMHUIATROAPOU CaxMIy30pru XU(3u
nupsixxo Ba conu 2025 rysaponunanu Kondponcu Oavinanmvumnaniions 6a Xxud3u NHUPIXXOpO Aap
maxpu Jlyman6e gactrupin HamyIaH/I.

KoOunm kaiin act, ku Oy3yprrapud anOyxu Manonxou sx6anaun Ocuéu Mapkasii nap
xynymu Yymxypun Togukucron yoitrup Oyna, 3uéma a3z 80%-u MUPSIXXOM MHUHTaKa Max3 JAap
KHILIBapH MO Kapop IopaH. Arap MmaiinoHu sx6anauu muHtakan Ocuéu Mapkasit 6a 17 xa3op km2
O6apobap Oomiag, 60%-u MacoxaT AXO0aHIUXOW MHHTaKa Max3 aap xyayaun Yymxypuu TOUMKHCTOH
YOWUTHp ramraanj. 3axupau yMyMUH XU HH MaJOHXOH sIXOaHai nap KumBap 845 kM3 —po TamIkuil
Mequxan.” Jlap nmaBOMM JaxcojlaxOoW OXHp TabCUPH TardUpEOMM WKIUM Ba Oamann padTaHu
XapopaTH XaBo Jlap oJiaM, a3 yymiia Jap KUIIBAapu MO 0a 3axupau sxuio oOMu Mamiiakat Oappajio 6a
MyImoxujaa Mepacan. TuOKM MablyMOTH MaB4yna gap naBomu coixou 50-90-ymm acpu rysamiTa
KOXUIIEONH MUAAIaTHOKHA TUpsixxo Takpuban 0,6-0,8 % map sk comn a3 pyin Macoxatu sxOaHIid Ba
Kapu6 0,1% a3 pyiu XauMu SXXO TaIIKWI Meauxan. Arap 0a Tabpuxu MaiJIoHU AXOaHIUXOU
ToyukucTOH HUTapeM, OHPO METaBOH 0a ce JaBpa TakcuM Hamy: (Yaasanu 1)

! https://khovar.tj/2018/06/

2 http://hhdt-sugd.tj/2023/01/25/

% http://hhdt-sugd.tj/2023/01/25/

4 https://tnu.tj/wp-content/uploads/2022/12/ifzi-pirjah-o.pdf
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Yaosanu 26
Tavpuxu matioonu sixoanouxou Toyukucmon

Tabpuxu maligoHn ax0aHANX0
JaBpa

HucOaTaH Kaaumrap, ku 200 xazop cot memnr 6a ByKyb OMajiaacT, Ba TaAMOMU
xynyau Ilomupu mapkiBa kucmate a3 [lomupu rapoupo umron Hamyna Oya. Mua
| naBpapo AaBpau sxOanauu Tymdyak MmeHomana. Maitnonu sx6angi 29570,0 xazop
KMZ-pO TAmIKMN 072, HUCOAT 0a MaiijoHM sAXOaHIMM 3aMOHHM MyocHp 3,5
MapoTtuba 3uéarap Oymaacr.

I 100 xa3op cou memr 6a BYKybh OMajaact, JaBpau sxOanmuu Jlaximr Hommaa
MelIaBaja, Ku MaWgoHu sxOauai mgap uH aaBpa 24860,0 xa3op KM2-po TamIKui
nona, HucOar 6a MaiiioHu AxOaHIUU 3aMOHU Myocup 2,9 mapotuba 3uéarap
Oynaact. Maiijonn ax0aHauXoO Jap WH JaBpa nap MuHTakau [lomupu mapkiny
MapoTuba KaMm rapaujaa, aap aurap kucmarxou [lomup Ba KaTOpkyxxou Xucopy
Onmnoii ce mapotuba ad3ymaact.

i sSXO0aHIUXO0 MaWJIOHXOU AXOaHIUM MYyOCHpPpO nap Oap Merupania, Ku
MaiIoHu OH 3uéna a3 7864,7 kM2 € xya 6 %-u Xyayau KUIIBappO UIIFOJ HaMy/a,
THOKHM (hexpecT mymopan oHXo 8492 agapo TalIKuI MEIUXaH]I.

By3yprrapun Kkucmatu six0aHAuU MyocHp ap MUHTaKau [lomup Bokes Oyza, OH a3 MacoxaTH
saxOannuu Tamomu Xynyau Kadkos 3,5 mapotuba 3uéarap acr.

BobacTa 6a maB3en yolrupiasii, TacCHUPH AX0aHANXO THOKM XaB3au JapEXOU KHUILBAp Jap
YaJBaJIM 2 OBap/a IIyaacT.

Yaasaau 27
Tacuudu sax0aHAUX0 THOKHU XaB3au JapEéXoHu KUIIBapP
Xas3au gap€xo Tacuud
Amy 3uéna a3z 6792 agan Ba € xya 82,4 %-u nMMUpAXXO YOMTHp ramra,
MaiJIOHU UIIFOJIHAMYJaalloH 6644,4 KM2 —po TAIIKWII MEIUXak
Kodapuuxon Ba 3uéna a3 380 amam Ba € xya 4,7 %-u TMUPSAXXO YOWUTHp TaIlTa,
Kapator MalIOHU UIIFOTHaMyaaanon 120,6 kM2 —po TalIKuI MEIUXa,l
Baxm 3uéma a3z 2295 aman Ba € xyn 25,3 %-u MUPSAXXO YOWTHP TaIlTa,
MaiioHu uiroaHamyaaamoH 3180,3 kM2—po Talkuil Meauxan
ITany 3uéna a3z 4117 agan Ba € xya 52,4 %-u nupsAxXxo 4ONTHp raumra,
MaiJIOHU UIIFONIHaMyaanion 3343,5 kM2 —po TalIKWJI MeIuXal.
3apaduion 3uéna a3 1125 apman Ba € xyn 12,2 %-u nupsxxo YoWrup raiira,
MaiIOHH UIIFOJTHAMYJAaloH 686,7 KM2 —po TallIKWJI MEIUXAI.
30pKyIIT Ba 3u€ma a3z 575 amam Ba € xya 5,4 %-u TMUPAXXO YOWTHpP TaIlTa,
Mapkancy MaiIOHH UIIFOJTHAMYaamoH 533,6 kM2 —po TalIKWJI MEIUXAl.

Arap 0a x0JaTH MaBUyAau MUPSXXO0 HUTAPEM, TAHXO XaMHUHPO TabKU]l HAMYIaH 3apyp acT, KU
Maiionn sx6aHauxo HucOaT 6a sxOanmuu maBpau Jlaxm 6a MapoTud kKam rapaumaa, XOoJiaTh
TAIIBUIIOBappo 0a By4dy. oBapaaacT. [Iupsxu kajoHTapuHu MUHTaKa — nmupsixu Oequenko (Mykcy),
KM Jap naBpau sxOanauu Jlaxm gapo3un oH 6a 171 km 6apobap Oya, uMpy3 gopou napo3uu 77 KM
Meboman, sekHe Kapub 100 kM mapo3uu oH koxuin €draact. UyHHH XOJaT Aap IUTap MHPSIXXOH
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KaJIOHTapUHU KumBap 0a mymoxuaa mepacan. lapo3uu nupsxu 3apadmion map aaBpan sxO0aHauu
Jlaxm 6a 104,6 km Oyx, umpy3 6a 27,8 kM, ssbHE 4Op MapoTHOa KaM TamTaacT; JapO3Ud MUPIXH
I'apmo (Bax€) nap xae3au napéu O6u xunro6 map naspau sx6anguu Jlaxm 73,5 kM Oyma, umpy3 Oa
30,4 xm Gapobap mrymaacT, spHE 3ué€na a3 Ay MapoTuda KaMm rairaacT; 1apo3uH MUPSXu YaMbUsSTH
reorpapuu Pyc (Ban4) map maBpaum sixOGamnuu Jlaxm 62,5 kv Oyna, umpy3 6a 23,2 km GapoOap
uryjaact, sibHe ce Mapotuba koxuin &Edraact. Jlaposum nupsixu Mazop nap xaBsau aapéu O6u
XuHTo0 aap naBpau sixOanmuu Jlaxm 6a 40 kM Oyn, umpy3 6a 16,8 kM, spHEe 2,5 MapoTuOa Kam
ramraact. Jlapo3uu nupsxu bozbaiitan nap xas3au napéu bapranr gap naBpau sixOanauu Jlaxm 6a
38,0 kM Gapobap Oyn, umpy3 Ooman oH 6a 4,6 kM OGapobap act, SpHE Kapubd Jax MapoTHOa Kam
ramraact. [lap maxcomnaxou conxou oxup 1o 30% mupsxxou TOYUKHUCTOH 00 IIyaH]] Ba UH TaMOOII,
MyTtaaccudoHa, TO XOJI JaBOM mopaa. Macoxatu Oy3yprrapuH mupsxu kyxia - DemdeHko map
Touukucron 6a anmo3an 1o 2 kM koxu édraact. Comu 2016 conu rapMTapuH aap cancojan OXup
6yna, 1ap uH 1aBpa 1o 30% KaMImaBuu oou napéxon AMy Ba Cup 6a MyIIOXHIa PacHaaacT

Ske a3 xamadxou TamabOycu HaBOATH poxOapuATH CHUECHM KUIIBAp WH 4Yaja® HaMyJIaHU
YaBOHOH Ba 3aHOH Jlap XaJUTH Machaiaxou 00 Ba TaBCeau XaMKOPUH MIIMUBY TEXHOJIOTH MeOoIa.

Hakmran dopabuamxo oma O0a TatOMKu Xxagadxou 3WKprapauaa Max3 0a TabjluM Ba
0030My3UM MYTaxacCUCOHM YaBOH Ba 0a pOX MOHJAHU KOPXOU HIMIA-TAAKUKOTA Oap coxau 00
quxatu OamaHj OapIOIITaHW CaMapaHOKWHM WAOpakyHd, uctudonadapit Ba Xu(3u 3axupaxou 00
HUTApOHMJIA XOXaHJ Imyn. TamabOycw HaBOaTtuu poxOapusith cu€cuu Yymxypuw TOUMKHCTOH
METaBOHAJ, 0apOU TAbMUHU CyOOTH 3KOJIOTH, XAJTH MYIIKHIOTH 3aXHPaXOU SIXUI0 OOWU KHIIBAp,
qUXaTd OMOJIa HAaMyJaHU MyTaXaCCUCOHU OANaHAMXTUCOC, TABMUHHU WINTUPOKHU 3aHOH Ba TyXTapOH
Jap UAOpaKyHi Ba XH(3U 3aXHpaxod OOWI0 MUPAXA Ba OanmaHa OapJOIITAHU CATXU HEKYaXBOIUU
caii€épa omunu TakkoHOaxi Merapaan. TarOuku GapHOMaxou UKTUCOAU cad3. DHepreTuka 0a ske a3
OMMIIXOM MYXUMTApUHU XaCTUHU AaBIAaTXOU ojaMm Tabaun €prta, Oe pyHIAd OH PYLIIAH COXAXOH
UKTUCOAUETY WYTHUMOUET FAaHPUUMKOH TapAuaaacT. THOKM ap3€Ouu CO3MOHXOM OaiHaIMUIaIuu
MonusaBi TOYMKUCTOH a3 pyiin HOU3U UCTEXCONH «IHEPTUSU cad3», IbHE HEPYH a3 YMXATH IKOJIOTH
T03a 0a KaropW MIam KumBapu menicadu caii€pa mIoMuiI rapauia, UMpY3 HCTEXCOJIU WH HaMyJId
sHeprusi jap kumBapu Mo 98 domspo Tamkun Mmenuxaa. Wkrucomm cab3 daporupu acocan
uctudoaan 3axupaxon GapkapopiaBaHgau Taduii 6a Makcaau UCTEXCOIN HepyHu Oapk MeOoIa, Ku
CcyOOTH JKOJIOTHPO XaJalJop HaMeHamosii Ba 0a MyxuTu aTpod Tabcupu MaH(pit HaMepacoHas.
Hxrucoau cab3 MMKOHHM JlacTpacii 6a 6apku ap30Hpo J1ap xambacrtarii 60 cy6oTu skosorit papoxam
MeoBapa.

Anaduér
1. Myxa66aroB X. O6 capuamman xa€t. lymanoe, «pdon», 2003.
2. KypOonos A., Myxa66atoB X. Tay)kUKUCTaH — OCHOBHOW MCTOYHHUK MPECHOM

BojwI Llentpansuoit Azun. yman6e, 2003.
3. Kapumor F. 10. «[loTeHcnann WKTHCOMUM 3aXHPaxoW THUAPOIHEPTETUKAN
Tounkrcron» MaBoan KOH(GEPEHCHsIH WIMA-Ha3apusBid [|OHUIIKaga MKTHCON Ba CaBJIOH
JITT Gaxmmna gap maB3yu «O6 Gapou pyman ycrysop, 2018-2028». m.Xyvaun. 3.-1oMu
suBapu conu 2017.- C 47-50.
Annomayuna. B coepemennom mupe, 6He 3a8UCUMOCMU OM PA3TUYHBIX NpPOOIeM
MeNCOYHAPOOHBIX OMHOWIEHUH, GUOHO KOJLIEKMUBHOe COMPYOHUUECME0 CMPAH Mupa no HOUCKY
peuleHus 8adcHOU npoobiemMbl UCNONb308ANHUS BOOHBIX PECYPCO8, KOMOPAs HOCUM obujevenoseyeckull

5 https://www.khf.tj/node/740
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xapakmep. Hpo@zexwa MasHUsg 1eOHUKO8 U3-30 6030€UCEUSL USMEHEHUS KIUMAma ce200Hs 60JIHyem
6eCb Mup, 9mo CEUOEMENbCMEO moeco, 4mo Hpaeumeﬂbcmeo Taoocukxucmana obraoaem
3aMeqamenvpHoll CHOCOOHOCbIO PEeAIU306bl6ANTb HAYUOHANbHbBIE UHMEPECbL NO 3qbd)el<‘mu6HOMy
UCnoJjlb306aHUO 60()191, Ymo s6asemcst OOHUM U3 OCHOGHBIX qbakmopoe ons ycmoﬁqueoe paseumue
IKOHOMUKU CMPAHbL, HA YpOosHe compyoruwecmea.Medcoynapoonoe coodbuecmeo noCmosHHO
noslmaemic:. Peaﬂus’auu;z npozpamm, C6A3aHHbIX C B800HbIM cekmopom, ompastcaem uHmepec He
moavko Taddcuxucmana, HO u Opyeux CmpaH OaUdNCHe20 U OAIbHe20 3apYOelCsL.

B ceasu ¢ omum 6 Oamnou cmamve ONUCLIBAEMCA ucmopus B800HbBIX pecypcoe u ux
COBPEMEHRHOE COCMOsHUe.

Knrouegwle cnosa: 6o0nvie pecypcol, UCNONIb30BAHUE BOOHBIX PECYPCO8, €0, TeOHUKU, OXPAHA
Jle()HuKOG, USMEHEHUE Kaumamd.

Abstract: In today's world, regardless of the various problems of international relations, the
collective cooperation of the countries of the world to find a solution to the important problem of the
use of water resources, which has a universal character, is visible. The problem of melting glaciers
due to the impact of climate change has worried the whole world today. This is evidence that the
Government of Tajikistan has a remarkable ability to implement national interests for the effective
use of water, which is one of the main factors for the sustainable development of the country's
economy, at the level of cooperation. The international community is constantly trying. The
implementation of programs related to the water sector reflects the interest of not only Tajikistan, but
also other countries far and near

In this regard, this article describes the history of water resources and their current status.

Key words: water resources, use of water resources, ice, glaciers, protection of glaciers,

climate change.
Masaymor nap 6opau myasnandg
Amunyonoea M.M - Omysropu JloHuIKanau NOJINTEXHUKUUY JJOHUINTOXY TEXHUKUU

Touukucron 6a Homu akagemuk M.C. Ocumii qap maxpu Xy4dasf,
Ten:+992.92-7971234. Email: muhiba7788@gmail.com

XUP3U ITUPIAXXO0 OMUJIN ACOCUN
3AXNPAXOU OBUU KUIIIBAP
®.A.MagioHoBa, I1.A.Yaboposa.

(Oonuwyyénu xypcu 3.25.01.07. AIITT 6a nomu axad.M.C.Ocumii
w. Xyyano, Toyukucmon)

Hlapxu myxamacap: Axamusmu Rnupsaxxo XamuyH MaxHbau acocuu saxupaxou 06 oap
MmavMuHu xaému axoauu cauépa 6ebaxo mebowad. Az un py, maveupéouu uxium o6a oouwlasuu
bocypvamu nupsaxxo mycoouoam Hamyoaacmo, Ku sKe az MyWKUIomu HueapoHKyHaHoa oap camxyu
yaxouii 6yoa, okubamxou maughii oopao. Jlap maxoaau Maskyp ouo 6a uH Mavcanau Myxum 0ap
Oopau 6azvu NUPAXXOU KUWEAD 64 MABKEU OHXO PYuou UKMUCOOUEMU KUWBAD MABIYMOM 08apod
wyoaacm.

Kanuo eoocaxo: I[lupsx, saxupaxou o001, ukmucoouém ukium pyuwo maveupéoii cads
Mmanbaxou o6i, ucmughooau 3axupaxou 0o.

Tavpuxu 14-ymu gexkaOpu comu yopit Mauyman Ymymun Co3moHM Munanu
Mytraxun nap 6opan «Conu OGaitHanMmIanuu xud3u MUPSXX0» IBJI0H KapaaHnu comm 2025 Ba 21-
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yMH MapT XamMuyH «Py3u 4axoHMM MUPIXX0», KU a3 4OHMOM TOYMKHCTOH MEIIHuXOJ Iyna Oy,
AKJMIIOHA Kapop Kadyin kapa.®

MyBoduku uH KaTbHOMa aap 4axopuyou Co3monu Munamn Myrtraxug @oHIM MaKCaJIHOKH
OaiftHanmMwmIani ons 6a Machanaxou xXu3u NUPSIXX0 Tabcuc EPTa, BodacTa 6a mH MaB3yb conu 2025
nap maxpu yman6e kondporncu carxu 6ananau Cosmonn Munanu Mytraxua 6apry3op merapaa.
Mosin udtuxop Ba capdapo3un xaman TOYUKUCTOHHEH acT, KM MaHYyMUH HOTUKOPH YaXOHUU
KHILBapy MO ouJl 6a Machanaxou 00 Ba MKJIUM Jap MUKEcU caiiépa amanii xoxan wmyn. Kabymu ux
KaTbHOMA Jap MHKECH YaXOH HKJIOMH MYXUM Ba Tabpuxil OyJa, TaBacCyTH OH YOMeau YaxXOHi
MMKOH TIal0 MeKyHaJ, Ku Oapou Xud3u Oy3yprrapuH MaHOAbXOM OO OIIOMHUJIAHIA TaIOMPXOU
MymTapakd 3apypin appeman. TapFupéOuMM HMKJIMM COJXOM OXHMp — YaXOH Haszapac Trapauaa
OanmaHAIIaBUM XapopaTH XaBo 0a Hazap Mmepacaj sike a3 cababu acocuu TarHupEéOUM WKIUM HH
oOmaBuu OocyphaTh MHUPSAXXO Jap HaTW4yad OanaHi IIaBUM XapOTaTH XaBoO (rapMIIaBUU ) Ba
3UEANIAaBUM  YaHTy FyOop 0a oOmaBuu TUPIXXO oBapJa MepacoHal 0a wmymoxwuiaa
Mepacaa,myraaccudoHa, UMpPY3Xo0 MO OocypbaT 00 IIyAaHH SXpO Aap ApPKTHUKA, AHTapKTHAa Ba
['pennannus mymoxuaa MeHaMoeM. XaMUyHUH, TAaFUUPOTH YU Jap MUPSIXXOU BOKEH JAp XYIIKi
Hu3 Oa aman omana ucronaani. Jlap mamumakarxonm Ocuén Mapkasit XayMu yMYMHHU MHPSXXO
Takpuban 6a 17 xasop km? GapoGap MeGomax, ku Gemrap a3 60 (Gousm OHXO Jap KalaMpaBH
Yymxypuu Touukucton yoirupan. [upsixxo acocan nap Ilomupu Hlumonuro Fap6it Ba kyxuctoHu
Xucopy Ouno#t Bokeb rapaunaan. bemrapu nupsixxo map 6ananauxou 3000-3500 To Gamanguxou
3500-5300 m 4oii rupudraana. dap nupsaxxou kumBapamoH 456,9 kuinomerpu Mykaad o0 3axupa
1yJia, cojie MH nupsaxxo 6a napéxo 61,8 kumomerpu mykaad 006 Menuxana, K1 jap nasomu 12 coi a3
tamomi aapéxou Ocuéu Muéna qopii merapaaz, 6apobap act. CapBapu AaBiaT MyxTapaMm DMoManit
PaxmoH ouj 6a Bazbu MMpy3au MUPSAXXOM TOYMKUCTOH aHJEIIApOH#M Kapja, TabKUJ JOIITAHA, KU
Ba3bu 0a MH MOHaH/ aap nupsixxou [Tomup HU3 Oa Byqyn omana ucrogaact. O0maBuu Oy3yprraput
MUPSXU BOKEH Jap XyHUKH - nupsxu degueHko aap TOYUMKUCTOH, KU 3uéna a3 75 KHUIOMETp Aapo3it
J0paji, HAaMyHau Bo3eXU UH rydraxo medomas. [Taxxyxumxo HUIIOH MeIUXaH/a, K1 dakaT Aap TYIu
70-80 comm oxup mupsxu DemdeHko 3umna a3 SK KWIOMETp akuO padra, MalgoHH OH TO 44
KWJIOMETpU Mypab0ab kaM mIyjgaacT. 3uéna a3 uH, XayMH OH 15 KuioMmeTpu Mykaa® HXTHCOP
rapauaa, cypbatu MHEHaM akuOpaBUM HYTH (3a00HM) MUpPSIX Aap gK cosu 16 MeTppo TalIkui
MeIUXa/I.

Hap Yymxypuu ToO4YMKHCTOH NUpPSIXXOM Oy3yprrapu a3 kKabunmu @Demuenko (651,7xkm2),
I'pymm-T'pxxumaiino (143xkm2), I'apmo (114,6 kM2) Ba 1axxo NUpsSXxou Aurap, ku 3uéna a3 30 km2-
po daporupan nap Hykraxou 6amanarapunu TouukuctoH Memonnu Comonit (7495m) Ba A0y Anit
u6Hn Cuno (7134M) yoiirup mebomrans.’

Tama60ycxou IlemBon myazzamu mminat, [Ipesunentn Yymxypun TOYMKHCTOH MyxTapam
OMmomanii PaxMOH 4uxaTH pOXaHI03MH XaMKOpPHH Oemrapu yoMeaw YaxOH# Jap poXH pacupaH 0a
PYLLAM YCTYBOp Jap coxau o0 3aMuHau Mycou ¢papoxam meopana. 3epo 92% obu ToyukucToH aap
coXal KMIIOBap3ii MaBpHau ucTudona kapop merupan.’ TouuxucToHuéH mkmomxou IIpe3naenTH
Yymxypun TOUMKHCTOHPO Aap MH caMT MCTUKOOJ MeKyHaHJ. bo HazapaomTu oH ku Yymxypuu
Touukucron ManGau Oy3ypru 3axupaxou o0i Oyaa, Jap JaxcojaxoM OXHp OOIIABUM paBaHAU
NUPAXXO 3UENA IIyJaaH]l, YUXaTH OMY3MIIM aMHUKH MH Machalal MyXMM Jap 4ymxypit Mapkasu
NUPAXIIMHOCH TalIKWJI TapauaaacT. Mapka3sw MasKyp TacMMM THpUQTaacT, Ku gap Oapobapu

8 https://khovar.tj/2023/02/
7 www stat. tj
8 https://khovar.tj/2023/04/
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nemoypan TaAKUKOT, MOHUTOPHUHTH 3aXUpPaXxod OOMPO Ty3apOHWIA, WHUYHHH XapUTaH MUPIXXOH
TouukucToHpO oMoaa Hamosi.®
[TemBon wMwmaT Myxrapam Omomanin PaxMoH OOpXo Jap CyXaHPOHUXOM Xyl HOpo3
Hamynaaud, Ku « TOYMKUCTOH sIKe a3 IaBIaTXOU JOPOU 3aXHPaxou Oy3ypru MCTEXCOIM HEpyH OapKu
a3 YuxaTH JKoOJOré To3a MeOoman Ba 98 ¢ou3u Oapk gap HEPYroxxow OOM HCTEXCON Kapnaa
MelaBaja. A3 pyiu MH HUNIOHAWXAH/A, SbHE (POU3H UCTEXCOJIH SHEPTHSIN «cad3» MamilakaTH MO J1ap
YaxOH YOWH MIALTYMPO UIIFOJ MEHaMOsII. A3 pyiiu kKaM OyJaHU XauMHU NapTOBXOU ra3xoH T'YJIXOHaw
uu3 TOUMKMCTOH Hap sKe a3 4oiXoM GamaHaTapuH Kapop aopan». A3 un nuxo3 6ap Meosq , Ku ap
[IAPOUTH UMPy3a MaX3 MaBKChIHPUH MaYMyil METaBOHA] 0apou XaJUTH MYIIKWIOTH py3Mappa,0axpu
PYLIIN MKTUCOIM «cab3» Ba mempapTu 00CyOOTHM HMKTUCOAUETH KHUIIBAp 3aMHUHAU O03BTHMOJ
ry3opa.
Anaduér
1. Myxa66atoB X. O6 capuamman xa€t. ymanoe, «pdon», 2003.
2. KypbonoB A., Myxa66atoB X. TamkukuctaH — OCHOBHOM MCTOYHHK MPECHON BOJbI
HenTtpansHoii Azuu. dyman6e, 2003.
3. Oxucramox B., “Yymxypust” Ne: 37.- 16.02.2023

Armomauuﬂ . 3nauumocmev 1€OHUKOB KAK OCHOBHO20 UCMOYHUKA BOOHbBIX pecypcoes 6
noadepofcaﬂuu HCUBHU  HACENEeHUA NiaHenibl HeOoyeHUuMo. HOSI’I’IOMy U3MEHEeHUue Kiaumama
cnocobemeosano 6blcmp0ﬂ4y MmasHuro JleaHZ/lKOG, Umo s6asemcst 0OHOU U3 CAMbIX mpegodiHCHblX
npobonem Ha 2100aNbHOM YPO8He U UMeem He2amueHvle nocieocmsus. B oannoi cmamove
npedcmaeﬂeHa qubopMaL;wz no 3Momy 6ddsHCHOM)Y 60npocy O COCMOAHUU JICOHUKOB Cmparnsvl U ux
poiu 6 pazsumuu IKOHOMUKU CIMPAHDbL.

Knioueewvie cnoea: neonux, eoomnvie pecypcul, X03UCMB0, KAUMAM, paszeumue, 3eieHsvle
U3MeHeHUsl, BOOHbIE PeCypcCyl, UCNONb308AHUE BOOHBIX PECYPCO8.

Summary: The importance of glaciers as the main source of water resources in sustaining the
life of the planet's population is invaluable. Therefore, climate change has contributed to the rapid
melting of glaciers, which is one of the most worrying problems at the global level and has negative
consequences. This article provides information on this important issue about the state of the
country's glaciers and their role in the development of the country's economy.

Key words: Glacier, water resources, economy, climate, development, green change, water
resources, use of water resources

JAXCOJIAU KABJIUU XOJATU XABOU ATMOC®DEPA JAP TOYUKUCTOH
CaupoBa ML.A., Hazapos IIL.b., CaB3aena I11.X.

(Kynsbceku Iocynueepcumem um. A. Pyoaxu)

HMlapxu myxTacap. Xugsu yasou ammocghepa az ugpnocwasiic macvarau myopamu py3z 6yoa,
aHOeWUOaHu Yoppaxo 6apou a3 COMuM HU20X OOWMAHU OH 6asugau xap sK waxpearo dacm.
Amanxoe, ku 6a ugnocuwasuu xa80 meosapano 6050 neweupii 2apoOao.

Kanumaxon xkanuaii.  Xaeou ammocgepii, napmosexou 3axpHOK,  Xa0u Yousu Napmos,
KOHCceHmppamcusl, bezappapeapOooril, Yopabunuxo bapou bexoowmu cugamu xaeou ammocgepa.

9 https://khovar.tj/2018/06/
10 https://khovar.tj/2023/04/ifzi-piryah-o0-omili-rushdi-ustuvori-i-tisodiyot-bahshida-ba-on-dar-donishgo-i-davlatii-moliya-va-i-tisodi-
to-ikiston-konferensiyai-um-uriyav-barguzor-shud/
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Macnanaxou rio0anuu SKOJIOTHH UMpY3a 0a Bazbu HOMycou i atMocdepa Bobacta act. [ap
Yymxypun TouukucToH H(ICOKYHAHIAXOM XaBOM arMoc(epa acocaH KOPXOHAaXOM CaHOaTi Ba
BOCHTaXxO0M HaKIMETH aBTOMOOMIN 6a xucod mepasana. Kopxonaxou KB/l «IllupkaTi amoMuHUH
tounk» (m.Typcynszoma), KM «Touuk Aszor» (H.Capbann), YCHIK «TodukcemeHT»,
«ToyuxrekcTunMann» Ba Mapkasu rapmuauxia TOL] (m. dyman6e), 3aBoau xumuésun Eson, KJI
«Boctokpenmer» (11.YkanoBck) HUCOATH AUrap KOpXoHaxo 0a XaBow arMochepa TabCcHpU OemTap
JOpaH.

Taxmunxou ananuTukuu Jnaboparopusxon Kymuran xuds3um myxutu 3uct, Bazopatu
tauaypyctii Ba sabopatopusiu KBJ[ «lllupkatu amOMHUHMM TOYMK» IIaxoJaT MeAUXaHia, Ku
[IaPTOBXOHU 3aXPHOK Jap XyIyAu KOPXOHau Ma3Kyp Jap J0Upau MEbEPXOU MyKappaprapauaa Kapop
JOpaHy.

Jlap xarTu caHuTapii- Myxo(u3aTiu KOpXOHa KOHCEHTPATCUSH MAPTOBH (DTOPHIN THAPOTCH
a3 Mebépu MyKappapuryna 5-10 mapotuba kam MeOOIIaH 1.

Yaosanu 28

Magzexxou Macoda MeBEPH | Koncentparcusn munan conona, Mr/m.kyo.
rpudTaHu a3 KOpXoHa I
HaMyHaxo To APTOBXO 2020 con 2023 con
O6apou Tamxuc | HyKraxou | (ITIK), 2017 con

TaAIIXHUC, KM mr/m>
[IupkeHT 4 0,020 0,0044 0,0047 0,0047
I1TY-59 2 0,020 0,0023 0,0027 0,0020
3ap610p 3 0,020 0,0032 0,0034 0,0031
Sxmmo6os 7 0,020 0,0030 0,0035 0,0029
Bborbon 1 0,020 0,0026 0,0028 0,0028
Cemanoe 1 0,020 0,0018 0,0017 0,0023
K/3u Hazupos 6 0,020 0,0020 0,0021 0,0025
Jlex. Yamaes 0,5 0,020 0,0027 0,0025 0,0027
TamKanoK 3 0,020 0,0026 0,0019 0,0042
JlaGoparopus 3 0,020 0,0030 0,0033 0,0033
JIn00HT0X 10 0,020 0,0023 0,0026 0,0028
Capxaau 12 0,020 0,0021 0,0013 0,0020
VY306eKkucToH
Mas3exxou Macoda MebEpHU | Koncenrparcusm wmménau conona, Mr/m.ky6.
rpudTaHu a3 KOpXOHa I
HaMyHaXxo TO APTOBXO 2020 con 2023 con
6apou Tamxuc | nyKraxou | (ITJK), 2017 con

TaAIIXUC, KM mr/m°
[IIupkeHT 4 0,020 0,0044 0,0047 0,0047
I1TY-59 2 0,020 0,0023 0,0027 0,0020
3ap610p 3 0,020 0,0032 0,0034 0,0031
Axmmobos 7 0,020 0,0030 0,0035 0,0029
borbon 1 0,020 0,0026 0,0028 0,0028
Cemanoe 1 0,020 0,0018 0,0017 0,0023
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K/3u Hazupos 6 0,020 0,0020 0,0021 0,0025
Jlex. Yanaes 0,5 0,020 0,0027 0,0025 0,0027
TamKanoK 3 0,020 0,0026 0,0019 0,0042
JlaGoparopus 3 0,020 0,0030 0,0033 0,0033
JIua00HroX 10 0,020 0,0023 0,0026 0,0028
Capxaam 12 0,020 0,0021 0,0013 0,0020
V30ekucToH

Koncenmpamcusiu muénau cononau gpmopuou euopozen 0ap mag3evxou SyHO2yHU Xy0you Xammu
Canumapuio myxogpuzamuu KopxoHa

Macpastan acocum 3konoruu KopxoHan Boxuau aAaBiaaTuh  «TOYMKCEMEHT», KH XayMHu
MYy03a70/1ally/1ad MapTOBXOoU 3axpHoKail 3184 ToHHa fap gk coil acT Xamari 1642 ToHHa napToB gap
comu 2006 - 2007 6a xaBou atmocdepa maprodTaact, KM a3 MebEPU MyKappaprapauaa 3u€ HEecT.
AMMO 1ap xonaTxou anoxuaa 6o cababu kyxHa OyJaHU TAaUXU30TH ra3y YAHTTO3aKYHHUU KOpPXOHA Ba
BalipOH KapJlaHU TEXHOJOTHSIM HUCTEXCOJIOT Oab3aH MEbEPU MApTOB Jap CEXXOMU alloXuja pHos
HaMeIlaBa/l.

bo makcamu Gaprapad kapmanu un kamOyauxo gap KB/l “TodnkcemeHT” 6apou MBa3KyHHH
¢untpxo, uctudogan AHTUIITCAHT Jap JIErXOHAX0 Ba a3HABCO3MM MHIIOOTXOWM 00TO3aKyHH 00
Yymxypun YexocnoBakus Ba YuH 6a mabnaru 10 muH. qour. UMA maptHOMa 6acta 1ryaa, Kopxou
BaCJIKYHHMH JacTroxxo uaoma aopann. [laproBxou 3axpHoku kopxonau KBJl «TouukcemeHT» map
comu 2009 uyHuH Oyn:

Yaosanu 29
Koncenmpamcusau muénau cononau ¢pmopuou cuopoeen 0ap maszevxou  2yHOSYHU Xy0you Xamu
canumapuio Myxouszamuu KOpxora

Manb6au naptoBxo 6a armocdepa Homryu naptoBxo [TapToBx0, T/COn
Hcrexconu cemMeHT (Cexxou TrapMKyH# Fy6opu uneptin 1743,420
(oOxwura) Ba MaijakyHi (mmomoia)
Fy6opu cement 311,703
Fy6opu oxakcanr 286,775
Oxcumu kapOoH 1629,881
OKkcuau HUTPOTEH 276,206
AHTHIpUIH CYyTBPYP 924,000
Xamar# jap KopxoHa: 5172,809

Hap comu 2008-ym 6a xaBou atmocdepa Aap 4ymMxypit a3 xucodbu manbOaxou moumii 41,2 xazop
TOHHA. A3 XMcoOM BocUTaxou HaKiIMET Ooman 261,5 xa3op TOHHA ra3xou MXpOYd aBTOMOOMIIR
NapToB KapJa IIyJaacT, KU OH a3 XayMHu yMyMHUH MapToBxo 86,4% - po Tamkui meauxaz. [lap comu
2009 Gomag WH HUMIOHAMXAHIAaX0 00 cababxou (HabOIUATH CYCTH HCTEXCOJOT Ba YOPAOMHUXOU
XU(p3u MyXuTH 3ucT TO 1,2% Kam ramraasj.

bo ca6abu dabonusaTi CycTH KOPXOHAXOW KAJIOHU BUJIOSATH XaTJIOH MUKJIOPH MapTOBXOU MOJIAXOH
3apapoBap 0a xaBou atMocdepa kamtap Oyna, pakar a3 HaKJIMETH aBTOMOOWII MapTOBXO HUCOATH
coixou Iem 3uén myaaact, ku 70%-u nmapToBXOpO TAIIKUI Meauxald. MUKIOpU HAaKIUETH IIAXCH
nap Xyayau Buinost 6a 72,0 xazop agan pacuna, HaKmméTu gasnarii 6,0 xazop aman mebdoran.
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Kopxonan mymrapakn «Todmkazor», ki (GabOIMATH OH Ba3bH JKOJOTMH MHHTAKapo MyKappap
MEHaMOsJl XaMella 3€pu Ha3opar Kapop Aopaa. Harnyam Tamxucxo HUIIOH TOAAHMA, KA XayMHU
napToBxo aap kopxoHa conu 2009 - ym yyHHH MeOOomaH1;

Yaosanu 30
Ilapmosxou kopxonau KM “Toyuxazom”, monna /con
Ammuak FyGopu Oxcunu Fy6opu Oxkcuau Hurap Xamari,
KapOaMuJl | HUTPOTEH, | raiipuopra | KapOoH, apTOBXO TOHH/COJI
NOx -HUK# CO
396,2 160,3 290,5 116,0 1095,4 1,6 2060,0
kydaun Pymakin wazgm xaiikamm | 0,000 0,000 2,7 0,001
N.Comonit
kydan KapamoB Hazmu xaiikamm | 0,000 0,003 2,1 0,02
A .Pynaxii
Hasznu 3aBoau 0,12 0,026 2,4 0,04
ceMeHTOapopit
Maxanau Kanennn masau | 0,001 0,000 2,2 0,002
O6eMopxoHau xapOit
Tlapaumm vHazqu Cupk 0,001 0,005 3,6 0,009
No Mas3eb Ba MUHTaKa HNurpaguent
Hyxkrau canqui Fy6op NOx COx SO2
ITJIK. mMr/m 0,15 0,03 3,0 0,05
3
1 kyuan Pynaxin Ha3am xavikanu | 0,000 0,000 2,7 0,001
N.Comonint
2 Ky4yau Kapamos maszau | 0,000 0,003 2,1 0,02
xakanu A.Pynaxii
3 Haznu 3aBoau cementoapopin | 0,12 0,026 2,4 0,04
4 Maxanan Kamennn nHasgu | 0,001 0,000 2,2 0,002
O6emopxoHau xapOi
5 [apaumy Hazau Cupk 0,001 0,005 3,6 0,009

Hap m. JlymranOe nap KOpXOHaxou caHoaT# Oormran, Gapow OEXIOMITH Ba3bU JKOJOTH SK 3yMpa
Kopxo 6a comoH pacunani, a3 oH yymna: gap YCK «Kyxanaus» 6apou TaUXU30HUIAHH UCTEXCOIOT
a3 maxpu MackaB Ba Hwxuuit HoBropogu ®eneparcusiu Pycusi 6a mabnmaru 538,0 xa3op mosur.
NMA nactroxxou X03upa3aMoOH Ba a3 YUXATH HKOJIOTH YbTUMOJHOK OBap/a, Bacl Kapja IIy1aH];
Jlap akcapu HyKTax0 Ba MaB3€bXOH IIaxp TAIlIXKUCH cudaT XaBo ry3apoHua mya: kydan A. Pynakia
(mazmu xavikaimm M.Comoni); kyuan Kapamos, Hazau kopxonau cementoapopit; Maxanan Kanmunus,
Haznu 6emopxonau xap6i; ['apaumm Hazgum Cupk; Haznu OvHOM KOMOMHATH HACCOYUHM TOYMK;
Kopxonan «Toprmanny; Hazau kopxonan «Comon- canoar» (JKBK u CJI); ®ypyaroxu mi. Jlymanoe,
kydau ['ocrenno; 11-xkMm, kopxonau mudepbapopit. Hatnyam Taxiaun qap 4aaBalixou 3epyUH oBapja
1Iy/1aaCT.

111



Ne Nurpaguent
MK, mr/m 3 BOU Ba DKOJIOT U
Fyoop NOxy COx SO,
Hyxran canyum | 0,15 0,03 3,0 0,05
1 TexcTrib 0,000 0,01 3,8 0,017
2 Toprmamm 0,001 0,01 2,4 0,02
3 KBK u CJ1 0,000 0,02 2,1 0,006
4 AsporniopT 0,001 0,00 2,1 0,005
5 11km 0,001 0,00 2,7 0,00
[udepnsrii
Yaosanu 31

Taxmixo HUIIOH AO0JaHA, KM MUKIOPU MapTOBU MOJJAXOU 3aXpHOK O0a xaBou armocdepa a3
XUCOOM BOCHTAaXOHW HAKJIMETH aBTOMOOWIII py O0a ad3oum nqopan. Macanan, nap conxou 2004 - 127,9
xazop ToHHa, 2005 - 173,33 xazop TonHa, 2006 - 219,32 xa30p ToHHa Oomrazn, nap coau 2007-327,4
xazop, aap conu 2009-ym 315,4 tounapo gap conu 2015-ym 435.4 , nap conu 2020-ym 552,4 Ba nap
comu 2022 501,72 tonnapo Ttamkun gon. Cababu kaMm ramTaHd MapToBXo gap comu 2022 uH
HA30paTH JOMMHUH MapTOBXOM HAKIMET Aap TUAOOHTOXXO a3 Tapadu HO3UPOHH XU(3U TabWar Ba
Munurtcusuy sKoorii Medoian

Jlap maxpu EBoH map acocm MyIIOXMIAaX0 Ba TAIIXMCXOM CTAHCHAXOM ATeHTHH
rugpomereoposiorusi Kymuran xud3u MyXUTH 3UCT KOHCCHTPATCUSH MaBdyaau (POHHI) MOITAX0U
xaBopo HMQIIOCKyHaH/a Ty3apoHHUAA IIyna, Ba3bU XaBou arMocdepa 6axo mona mrynact. Cudartu
xaBou arMmocdepa Oextap ramraact. Kopxonau mymrapaku «Kumué» kaloHTapuH KOPXOHaW HH
Hoxusa MebOomana. lap on mpobGremaxou skonorit kam Hectanna. [laproBxou cagamaBit 6oucu map
capxaay caHUTapi- Myxo(dusasii 3u€] ramraHu KoHCeHTparcusu xjuoppo 1o 1,4 - 2,1 TTJIK oBapaa
MepacoHaa. Jlaboparopusu cOXaBMM CaHUTapi-dKOJIOTH Jap KopxoHa Oa mypparii (aboausT
HaMeKkyHaj. Tamxucxoum MoAJaxou 3aXpHOKM KOpPXOHA CapUBaKT T'y3apoHMJa HamemaBaua. Jlap
Oucep cexxo € MCTEXCOJOTXOM T'YHOTYHH KOpPXOHAa MEBEPXOM MyKappaprapiauian MapTOBXO PHOS
HaMelIaBaH/I.

Hap noxusin Bap3o6 uduocmaBuu xaBou arMocdepa acocaH a3 XHUCOOM HAKIUET,KU Jap sK
mabonapys 6a xucobu muéna 6a camtu mmmon 500 agagpo gap 6ap mMerupan pyx meauxai. Jap sk
CON WH MHKIOPH HakIMET 0a XaBou arMocdepa 27320 TOHHA MOANAXOM 3aXPHOKPO HMXPOY
MeKyHaHA. YMyMaH fap H. Bap3o0 a3 2283 anan Bocutan Hakiumétu 6a Kaia rupudramyaa 2000
ajiajanl MaBpUAM CaHYMII Kapop rupudra, 6a OHXO MabIyMOTHOMAa OWJU XOJIATH 3aXPHOKHAIIOH
J10/1a 111y/1aacT.

Xomnatu xaBou arMocdepa nap . Baxaar a3 pyu MablyMOTXOM MaB4y/Ja HUCOATaH MybTaInil
Oyna, THOKM MabliyMOTXOM MaB4yna udaocuu Tabuuu (POHOBBIC 3arpsi3HEHUs) XaBOM atMmocdepa
lap MH MMHTAaKa YyHHH XOJIaT J0paj: yaHry ry6op-0,45 mr/m®; okcuau cymsdyp (2) - 0,0065 mMr/vS;
okcuau kapooH - 0,03 Mr/M>; OKCHITH HUTporeH- 3,0 Mr/me;

Udnocmasun  xaBou aTmochepanm HOxus 00 MOITAXOM 3aXpPHOK acoCaH a3 IMapTOBXOHU
KOPXOHAaXOHM CaHOAaTH Ba BOCUTAaxOM HaKJIMET Oa aman mMeosa. MyBOUKH MabIyMOTXOH TEITHUO
ramra, Aap H. Baxmat 39 kopxoHa Ba TalIKUIOTXO MaBUYIAaHJ, KM XOJAaTH DKOJIOTHUU aTMocdepan
HOXHS a3 (paboNIuATH OHXO BobacTa MedomIa.

[TapToBxOoM MOA/AaXOM 3aXpHOK acocaH a3 KOPXOHaxou 3epuH 0a aman meosa: Hykraxoum
bypymu maBoam cyxt (3uéma a3 20 aman); 3aBogu acdanbTOapopun OO0 «CuHOXaUIPOY;
Kopxonau nmaxrtaro3zakynii; Kopxonau Boxuau gaBinatum «Baxmatraszy»; 3aBoAM UCTEXCOJM XHIIT;
3aBoJIM TABMHUPHUIO MEXAHUKH; AMMO 0ab3e KOPXOHAXOW HOXMsI 0a MOHAH/IM KOPXOHAW HAKIHETUU
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«CamaH[», KOpXOHau KOpKapd KOHU aHTUINTH (Kapbepu) «Caitény, kopxonan coxtmonun JICK Ba
Faiipa» JIOMXaXOM MAPTOBXOM XM UMKOHIA3UPH MapTOBXO 0a XaBou arMocdepa Ba HYO3aTHOMA
OUJIH MAPTOBXOHM MOJJIAXOM 3aXpHOK 0a xaBou atocdepapo HaZOpaH].

Hap HOoXHUs a3 pyu MabliyMOTX0 85% -U MH BOCHTaxou HaKIMET KyXHa Oyzaa, a3 15 To 30 con
uctudoa nryaa ucToaaan]i. MUKIOPH MOJIaXOU 3aXPHOKH 0a XaBou maprodraiiaBania aap oucépe
a3 HaKIUETX0 (47%) a3 Mmebépxou MyKappapiyaa 1,2-1,3 maporuba 3uén acr.

Muxkopu MoaaXxou 3aXpHOKH 1ap 6ucépe a3z HaKIUETX0 (37%) a3 MebEpxou MyKappapiryaa
1,2-1,3 mapotuba 3uén act. Cababu acocit uH Oax OymaHW XOJATH TEXHUKUH HAKIHET Ba MAaCT
Oynanu cudaru cy3umBopi Mmedoma.

To oxupum comu dyopén Oomax MyBOGUKH TypHAMOHM NAPTOBH BOCHUTAXOU HAKIUETH
aBTOMOOWIIM MUKJIOPH MAapTOBU MOJIaXou 3aXpHOK 0a 249,1 xa3. TonHa merapaan. Hap Yymxypir 20
% BOCHTAxXOM HAKIHET a3 OEH3WH 0a CY3WINBOpHM Ta3il T'y3apoHHJA NIyAaact, Ku cababu kam
rapJIuJIaHd MOJIIAX0H UXPOYU HAKIHET ITyIaacT.

Hap Hoxusiu Boceb 0a 3yMpam KOpXOHaXOM HXPOYKYHAHJIAW MOJJIAXOHM 3aXpHOK 0Oa XaBou

atMocdepa 1y aja KOpXOHaW KOPKapAM MaxTa, ap sK coill xap kagomail To 120 ToHHa YaHTH MmaxTa
naproB MeHamosiHA. ba failp a3 uH 0a udroc HaMmymaHu XaBOM arMocdepa KOpXoHaxou 00
CY3UILBOPH TabMUH HAMyJAaHU HAKIUET Ba KOPXOHAXOM XYpAH COXaW MaWIIi, KU Jap MayMyb OH
10-12 tonHa Moa1an KapOOTHAPATHPO TANTKUI MEKYHA, CAXM METY30paH]I.
Hap maxpaku Tabomap a3 3amonm Wrtuxomm IllypaBii mapTOBroxw MacMOHIAXOH PaJIUOAKTHUBI
(MOTWJIBHUK) MaB4yJ] MeOollaj, KM HA30paTH XOJIATXOU cajJlaMaBUM OH 0a Aymu jaboparopusu
paguometrpun Bazopatu xonatxou ¢aBkynoma meboman. ba raip a3 un map xyayaum maxpak KM
«ArmpeneBka», Ku 00 KOpKapIu MabIaHXOU KuMmaTtOaxo (THUI0) GaboiusT MEKyHaa. Xam3aMOH
KOpXoHau coOuK «3apsi Boctoka» gabonust nopaj, Ku xamma pyza 00 6apopuIi MaxcylnoTH HUE3N
MapayM Mairyia MeOomas.

Yaosanu 32
Ilapmosxou moooaxou 3axpHoxu kopxoraxou canoamuu Jymxypuu Toyuxucmon.
Homryn [TapToBXOM MOAIaX0U 3aXPHOK, TOHH/COJ
KOPXOHaX0 NO« SO, CcoO Monna- ®dtopun- | Jdurap Xamarti,
Ne XOH caxXT | XOM caxT | ImamBac- T/coi
Taxo
1 KB 276,20 | 924,000 | 1629,8 | — - 23427 5172,80
TamKuKIIEMEHT
2 KM «Toyuk | 290,5 — 1095,4 | 116,0 - 558,1 2060,0
A3zot»
4 KM «AH300» 14,46 47,05 48,1 16,468 - 924,50 1050,58
5 TOLI «dymanbe» | 72,758 | 941,476 | 397,5 | 2209,588 | — - 3621,32
6 KBJI «Boctok- | 2,96 31,71 18,37 | 11,82 0,007 328,15 393,02
peaMeTy
7 YCILK 5,547 31,699 | 3152,8 | 208,504 0,011 9,365 3407,91
«TekcTunmarnny
8 KBJl «TanKo» 229,53 |843,30 | 18859, | 3176,860 | 477,995 | 242,87 23830,2
5
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Jlureparypa
1. DOkonorus Ba mynoduan maxpsannit. Jactypu tabiumin. Cammzona P.X., Mauugos T.C.,
Pacynos O.Y., Curamos C., Hypunaunau @., 3oupoB @.b. Aymante 2019 con 520 cax.
2. Dxonorus. Hactypu tapaumit. ['ynaxmanos X.111., [llepanues M.V ., CutamoB C, MOpoxumMoB
C.Y. Aymran6e 2016 con 200cax.
3. Mynobuan maxpsanni. Jlactypu tabmumin. Cammzoma P.X.Mayunos T.C., Cutamon C.
Camumosa I1.T., Hypugauau @., 3oupos @.b. Jlymante 2018 con 300 cax.

Hlapxu myxmacap. Xugsu xasou ammocghepa az ugnocwasic macvarau myopamu py3z o6yoa,
AHOCWUOAHU YOpPAXo 6apou COauM HU20X OOWMAHU OH 8azughau xap sAK waxpsano acm. Amanxoe,
Ku 6a ugnocuasuu xaso meosapano 06050 neweupii 2apoauo.

Kanumaxou kanuoi. Xasou ammocghepii, napmosxou 3axpHoK, Xaou 4ousu napmoa,

KOHcenmppamcus, 6e3appapeapooHil, uYopabunuxo oOapou Oexoowmu cugpamu xasou
ammocghepa.

Annomauun. 3awuma ammocgepHo2o 8030yXa Om 3aPA3HEHUs SGIAEMCs AKMYAIbHOU
3a0auell OHs, NpuHAmMuUe Meponpuamuil O0Jsl O1A20NONIYYHO20 €€ 3auumvl 0012 KaxHcoezo
epadicoanuna. /lesmenvHocms — KOMopble HANPAGIEHbl HA  3d2psAHeHUue 6030YXa  OOJICHYL
npeoomepauyetoi.

Knrouesvie cnosa: Ammocgheprwviii 6030yX, 8pedHbvie 6blOPOCHI, NPEOEIbHO OO0NYCMUMASL
HOpMAa, KOHYEeHMpayus, 00e38pedcusanue, Meponpusmue no YiyyuleHuo Kayecmaa 6030yxa.

Annotation. The protection of atmospheric air from pollution is an urgent task of the day, the
adoption of measures for its safe protection is the duty of every citizen. Activities that are aimed at
air pollution should be prevented.

Key words: Atmospheric air, harmful emissions, maximum allowable rate, concentration,
neutralization, measures to improve air quality.
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B®U Ba OKOJIOI' A

TasgHue JeAHUKOB — OJHO W3 MOCJIEACTBUIA U3MEHEHUN Kiumara. CpeaHsia TeMieparypa
3eman noutu jpouuia A0 15 °C, u 3TO caMblii BBICOKMH IMOKa3aTelb 3a 3 MUUIMOHA JieT. Kaxabli
JIeHb TaeT O0oJblne | MITH TH. TbJa — IS CpaBHEHUS, MOTONUBIIHKA « TUTaHHUK) alicOepT OIICHUBAIOT
«Bcero» B 75 TeIC. T. Bce 3TO upeBaTo yparaHamMu, HaBOJHECHHSMHU, 3aTOIUICHUEM TOPOJOB U CTPaH,
PE3KUM CHaJOM CEJIbCKOTO XO3SMCTBa M APYTMMH SKOHOMUYECKUMH YyObITKamMu. IlosTomy,
3¢ EeKTHI TarOIIME JISTHUKHN KOJIOTHS BBI3bIBAET 03a00UYEHHOCTH y OKOJIOTOB.  JlenHuKu
MPEACTABIISIOT COOOW OrpOMHBIC MAcChl JIbJla, KOTOPBIC€ MEIJICHHO IBIDKYTCS BHH3. JleqHukm
00pa3yroTcs u3-3a OBICTPOro HaKOIUJICHHUS CHera. JIeqHUKH 10 BceMy MHPY MOTYT BapbHPOBAaThCS OT
JIbJIa, KOTOPOMY OT HECKOJIBKUX COTEH /10 HECKOJBKHUX THICSY JIET, U TIPEICTABIIAIOT COOOM HAyYHYIO

3aIUCh TOTO, KaK KIIMMAT MEHSIJICS C TCYEHUEM BPEMEHHU.

JlemHUKU OOBIYHO PACIIONIOKEHBI B MOJAPHBIX PETHOHAX M Ha OOJBLIMX BBICOTAX B TOpax,
TakuX Kak ['mmanan, rae KIMMaT MpOXJIaJHbIA U OJIaroNpHsTHBIA ISl YCIOBUH, HEOOXOAUMBIX JUIS
ux oOpa3oBaHUS. DTO TMOTOMY, YTO OHH COCTOST W3 BBINABIIETO CHETa, KOTOPBIA 3a MHOTHE
JECSITUIICTHUS CIIpeccoBaicsl B 0oJiee KPYMHbBIE U IJIOTHBIE Macchl JbAa. YToOBl 00pa3oBacs JeIHUK,
OKpYy)Xarolllas cpela JO0JKHA ObITh JIOCTATOYHO XOJOAHOW, YTOOBI MMETh JJIUTENbHBIE MEPUOIBI
CHJIBHOTO CHETromnajia, MOCKOJIbKY OHU TPEeOYyIOT, YTOOBI CHET OCTABAJICS B OJJHOM MECTE JOCTATOYHO
JI0NITO, YTOOBI MPEBPATUTHCS B JieA. TOJIBKO KOTJa 3TH KpUTEepUHU OyayT COOIIOAEHBI, 3TH OOJBIIIHE
JeIHBIC Tella MOTYT TOSIBUTHCS HAa CBET. A JICIHUKM MOTYT MMETh CaMble pa3HbIe pa3Mephl: OT
(GyTOOIIEHOTO TIOJIS IO IECATKOB WIIH JIaXKe COTCH MUJIb B JUTUHY.

Cerognst okono 10% cymm Ha 3emiie MOKPHITO JIEAHUKOBBIM JibaoM. [loutm 90 %

MPUXOJUTCSA HAa AHTapKTUY, a ocTasibHble 10 % — Ha nexsHyro manky ['pernannuu. B HekoTopom
CMBICJIE, 3TO OCTATKH MOCJEIHEr0 JISAHUKOBOTO Mepro/Ia, KOT/Ia JieJ MOKPHIBAI MOYTH TPETh 3€MITH.
OO0 7TOM CBHIETENBCTBYET TOT (PAKT, YTO MHOTME JISTHUKH JIe)KAaT B TOPHBIX XpeOTaX, Ha KOTOPBIX
€CTh IPU3HAKU TOTO, YTO KOTJa-TO 3/1€Ch HAXOAMIUCH ropas3io 0oJiee KpyIMHbIe JIeTHbIE MACCHI.
Uro kacaeTcs KOHKPETHBIX Kiaccu(HKaIuil, JeasHas manka — 3T0 KylnolooOpa3Has JeIHUKOBas
Macca, KOoTopas TedeT BO BCEX HAMpaBlEHUSX, a JEASHOW IMUT — JTO JIe[sSHas IIanka, JJTUHA
koTopoil npesbimaer 19,0 wmunb. Jlen nedcTByeT Kak 3allUTHBIM MOKPOB HajA 3eMjeil U HallMMH
okeaHamMu. OHU OTpakar0T U30BITOYHOE TEIUIO B KOCMOC M OXJIaX/IA0T IIJIaHETY.

ApPKTHYECKUI PEerroH OCTaeTcs XOJOJHEEe, YEM 3KBATOp, MOTOMY YTO OOJIBIIE COJIHEYHOIO
Telyia OTpakaeTcs OT Jpjaa obpaTtHo B kocmoc. OmHako ¢ 1850 roma OGompinasi 4acTh TOPHBIX

(aHBHHﬁCKHX) JICAHUKOB MHUpPa COKpallacTCA. AnbnuiicKre JNSIHUKU B nocJIeAHEC BpeMA YCUIINIIOCh
OTCTYIUICHUC, B TO BPEMA KaK MACCHUBHBIC HIHUTOBLIC JICAHUKU BIOJIb HO6CpC)KB$I FpeHnaqu/H/I u
3amajgHoM 4yacTu AHTapKTI/I‘-ICCKOI‘O MOJIYOCTpOBa YCKOPUIIN CBOI CTOK K MOpIO. B 4aCTHOCTH,
I10CJIC HpOMLIH.IJ]CHHOﬁ pPEBOJIIOINN YTHCKHCHLIﬁ ra3 " JApyruec NapHUKOBBIX Td30B BBI6pOCBI

MOJHSAJM TEMIEpaTypy, €Ile BbIIIe Ha IOJICcaX, M B pe3yibTare JEeIHUKH OBICTPO TaloT,
OTKAaJIbIBAsICh B MOPE M IepeMeniasch Ha cyury. JIegHukam mo Bcemy MHPY MOKET OBbITh OT COTEH JI0
TBICSAY JIET, U OHM JAIOT HAy4YHbIC JAHHBIE O TOM, KaK KJIMMAaT MEHSJICA C TEYEHHEM BPEMEHH.
CymectByet 10 riaBHBIX NOCIEACTBAN TassHUS JIEAHUKOB JIJII OKPYKAOIIEH CpEebl:

- IOTEPs MIEKTPOIHEPIUH;

- OBBIIIICHUE YPOBHS MOPS U HABOHCHUS;
- pa30MBKa OKEAaHHMUYECKUX OTPACIICH;

- IOCTOAHHBIC 9KCTPEMAJIbHLIC ITIOTOAHBIC ABJICHHUA,
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- COKpalIeHue MpecHON BObI;

- IOTEPs KOPAJUIOBBIX PUQOB;

- OTeps BUJIOB U CPEJIbl OOUTAHUS,

- IIOBTOPHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl;

- YBEJIMYEHUE TJI00AIBHOTO MOTEIIICHUS;

- COKpaIlIEHUE CEIbCKOX035MCTBEHHOTO MPOU3BO/ICTRA.

1. Ioreps 371eKkTpo3Hepruu. Heckoabko MECT MO BCeMy MHUPY IMOJIararoTcs HUCKIOYHUTENBHO Ha
IIOCTOSIHHO TEKYILYIO BOJY M3 TAlOIIUX JIEIHUKOB Ul BIPAOOTKHU 3JIeKTpo3Hepruu. [IponsBoacTso
JIEKTPO’HEPrUn OyJaeT OCTAHOBJEHO, €CIM TOTOK BOJAbI OYyJEeT YMEHBIIEH WM OCTAHOBJIECH.
CoBpeMeHHBIII MUp HE MOXKET (YHKIMOHHPOBATH Oe3 AnekTpuuecTBa. [1o3ToMy Jronn BEpHYTCS K
IbTEPHATHBHBIM MCTOYHHKAM SHEPTHH, OOJbIIAs YaCTh KOTOPBIX 3arpsi3HSAET OKPYKAIOLIYIO CPEIy
U ere 0oJIbIIe CIIOCOOCTBYET INI00aTbHOMY OTEIUICHHIO.

2.IloBbllIeHHe YPOBHS MOPS W HaBoAHeHHMs. Hanbosee 3HAYUTETHHBIM MOCICICTBHEM TasHUS U
OTCTYIUIEHUS ATUX JICIHUKOB SIBJISICTCS IOBBIIIEHHE YPOBHS MOpS 4TO IPUBOJUT K 3aToluieHue. B
HEKOTOPBIX MECTax [0 BCEMY MUPY €CTb JIe/IIHbIE JIETHUKU Ha OOJIBIINX BBICOTAX, U BCE OHU OBICTPO
TalOT, TAsIHUE BBI3BIBACT BHE3AIIHOE YBEJIMYECHHME NOCTYIUICHUS BOJABI B IPYIMe€ BOJOEMBI, TAKHE KaK
pexu, o3epa U Mops. M30BITOK BOJBI MOXKET IPUBECTH K 00PAa30BaHUIO HOBBIX 03€p, KOTOPbIE OyIyT
MPOJOJKATh YBEIMUMBATHCA B pa3Mepax. DTH COOBITHUS OUYEHb TPEBOXKHBI, TIOTOMY UYTO BOJOEMBI
MOTYT OBITh OUY€Hb OONBIIMMH TIO 00BeMy. B pesymnbTate mosydaercss NEepernojHEeHUE, KOTOpoe
OyzaeT kpymnHasi KaTacTpoda MOCKOJIbKY OH YHUUTOXKUT BCE HA CBOEM IIYTH M OCTAaBUT THICSUM JIOAEH
0e3 KpoBa.

3. Pacnan okeannuyeckux orpacJieil. Kpome Toro, n3-3a HapyleHust TE4eHUN U CTPYWHBIX TEUEHHH
B OK€aHe MPOUCXOAAT OOJbIINE H3MEHEHHS C TaKUMHU IOCIEICTBUSAMM, Kak Kpax pbIOHOM
IIPOMBIILIJIEHHOCTH.

4.IlocTosIHHBIE IKCTPeMAaJbHbIe MOrOJHbIe SIBJIeHUsl. B pe3ynbTare MOBBILICHUS YPOBHS MODS
HITOPMOBBIE HArOHBI CTAHOBATCS 0oJiee PaclpOCTpPaHEHHBIMH, a TEIIble TeMIepaTypbl BO3/yXa M
OKe€aHa B COBOKYIHOCTH YBEJIMYMBAIOT YaCTOTY NPUOPEKHBIX ITOPMOB. CYyIIECTBYET TaK)KE CBOETO
polla CcaMOBOCIIPOM3BOJASIIMINCS KiIMMaTudeckuil addekr, korga mnoreps JibJa MNPUBOAUT K
MOBBILIEHUIO [NI00abHON TeMIlepaTypbl. DTO PAacIpOCTPaHsEeTCs aXe AAJbIIIe, YeM IPOCTO KIUMAT,
MTOCKOJIbKY 3aMeJJIEHHE OKEAHCKUX TeUEHUI HaNpsAMYIO CBA3aHO C PAIOM SKCTPEMAIbHBIX MTOTOHBIX
SIBJICHUH TI0 BCEMY 3€MHOMY LLIapy.

5. Ilorepst BUAOB M cpeabl o0MTaHMsA. Buabl Takke HaxXoIATCS B ONAcCHOCTH, KaK M UX cpeja
obutaHus. EcTb MHOTO ’KHMBBIX OPraHU3MOB, KOTOPBIE 3aBUCAT OT JICTHUKOB KaK OT UX €CTECTBEHHON
cpeabl OOMTaHMs, YTO CIIOCOOCTBYET MX IOCTOSIHHOMY CYIIECTBOBaHUIO. HEKOTOpHIM >KMBOTHBIM
TpeOyeTcsi mpoxJiafgHas TemrepaTypa Uid HX IOBCEAHEBHOW JEATENbHOCTH, HANpUMEp, CHHEMY
MEIBEAI0 M CHEXXHOMY MenBeno. Kpome TOro, HEKOTOpble MNTUIIBI 3aBUCAT OT PBHIOBI, KOTOpas
BOAMTCS B HEJNABHO TasBUIMX JIEJHUKAX KaK HCTOYHUK MX >KU3HU. IloBbllIeHHE TemrepaTypsl U
YPOBHsSI BOJBI HAyHET BIMATh Ha BOJHbIE pacTeHus. Kak ciencrBue, KOJMYECTBO BHUIOB PhIO
COKpAaTHUTCS, a TAK)KE YMEHBIINUTCS BBDKMBAHUE NTHUI] U )KUBOTHBIX, 3aBUCSAIINX OT CPEAbl OOUTaAHUS
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JEHUKOB M aJalTHUPOBAaHHBIX K HEW, 4YTO MpHUBEJET K MX MHCYE3HOBEHHMIO, a II0 Mepe HX
MCYE3HOBEHHS MCUYE3HET M Oorarasi SKOJOTHUYECKas )KU3Hb, CIyXKalas UM yOSKUIIIEM.
6.Coxkpamenune npecHoii Boabl. IIpecHas Boga CTpajaeT MCKIIOUUTENBHO B PE3YIbTAaTe TasTHUSA
nenHukoB. Omryenne, 4To KOorjaa jbJa Mauo, BoJbl Majio. MccinenqoBanus MoKa3bIBalOT, YTO TOJIBKO
2% MOCTYITHOM BOJIBI COCTABIISIET MPECHAST BOJA, KOTOPYIO JIOAM MOTYT notpedisats. U 6omnee 70%
COCTOUT M3 JIEAHUKOB M cHera. Taromias Boga 0oOHOBIISETCS, IPEBPAILASCH B JIEA MIPU OXJIAXKAECHUH,
00pa3ys JIeTHUKH. Bo MHOTHX
obnactsx BceneHHoON 3TO rInaBHBIM HCTOYHMK cBexecTH. OJHAKO € pOCTOM HAceleHUs M
YMEHBUIEHHEM MAaCChI JIETHUKOB B OMyKaifllie rofjbl BOSHUKHET Cepbe3Hasi HeXBaTKa IIPECHOM BOJBI.
[Tockonbky OyzmeT Mano BOIBI Uil TMOTPEOJICHUS M MCIIOJIb30BAaHHS YEJIOBEKOM, Oyab TO JUIA
OBITOBBIX 1eneH, MIPOMBIIICHHOCTH, MIPOM3BO/ICTBA THJIPORJICKTPOIHEPTUU WIN
CEJIbCKOXO35MICTBEHHBIX LIEIIEH.
7. otepsi kopaaioBbix pugoB. KopamioBsie pudsl TpeOyIOT COIHEYHOTO CBETa Ui IMpolecca
¢doTocuHTEe3a, KOTOpBIA oOecrneurBaeT UX BbDKMBaHME. Korja mpoMCXOIUT MOBBILIEHHE YPOBHS
BOJIbI B PE3yJbTaTe TasHUs JIEIHUKOB, JOCTATOUYHOE KOJUYECTBO COJHEUHOTO CBETa HE CMOXKET
JOCTHYb KOPAIJIOB. DTO B 3HAUMTENILHOW CTENEHH OCJIAbseT KayecTBO KOpaJUIOB M, BEPOSTHO, B
KOHEYHOM UTOI€ NPUBOAUT K MX TmOenu. Buasl pbid, KOTOpbIe 3aBUCAT OT KOPAJUIOBBIX pU(OB Kak
MCTOYHMKA THIIHU, TaKKe MOCTPAAAIOT, IMOCKOIBKY OHH, KaK IpaBHJIO, BIMUpalT. Kpome Toro,
MIOCTPAAAIOT JIFOJIU, KOTOPbIE MUTAIOTCS PHIOO B TAKUX paliOHAX.
8.IloBTOpHOE 3arpsi3HeHHe OKpY:Kawolleil cpeabl. lccienoBaHus TMOKa3bIBAIOT, YTO MHOTHE
XUMHAYECKHE 3aTPSA3HUTEIHN U MECTHIIM/bI, 3alIPEIICHHbIE BO BCEM MHUPE, MEPEHOCATCS 110 BO3AYXY U
0Celal0T B XOJOAHBIX MECTaX, I/l HaXOJATCs JIEAHUKH. BbICTpoe TasHue JeIHUKOB BbIOpachIBaeT
XMMUYECKHE BEIIEeCTBA 0OPATHO B OKPYKAIOILIYIO CPEY U BOJOEMBI.
9.YBesmnueHue r;100a1bHOr0 NOTeNJIeHus . JIeIHUK UTpaeT BaXKHYIO POJIb B MOAJIEPKAaHUH 36MHOTO
Tema. VX poib 3HAUMTENHHO OLIYIIAETCS B OTPAaXXEHHWU M IOTJIOIIEHUH TeIula Ha 3emie. OTo
O3HayaeT, YTO IO Mepe TasHUA JIEAHUKOB OyaeT MPOUCXOJUTh IOCTOSHHOE IOBBIIICHHE
TEeMIIepaTypbl BO BCEM MHpPE C TOW K€ CKOpocThio. Heboibimme nensHble JIEAHUKH B HEKOTOPBIX
pEeruoHax MCUE3JH, TeM CaMbIM OOHaXHB 3eMit0. [1OCKONBKY 3eMIISI HE MOXKET OTpa)kaTh CTOJBKO
TeIUIa, CKOJIbKO JIEHUKH, TEIUI0 OyAeT MpOAO0KaTh YBEIMYMBATHCS, BCE OOJNBIIE JICTHHKOB
MIPOIOJDKAIOT TasiTh, @ YPOBEHB BOJIBI IIPOIOJIKAET PACTH.
10.Cokpamienne ceJibCKOX03SIHCTBEHHOT0 MNPoM3BoAcTBA. CelbCKOXO35ICTBEHHBIE PACTEHMS,
KOTOPBIE B OCHOBHOM 3aBUCSAT OT JIOK/sl, CKOpEe BCETo, HE MOCTPAAIOT OT TassHUs JIEAHUKOB. TeM He
MeHee, TaKUX MECT HEMHOTO0, U OHM HE COCTaBIIAIOT OOJBIIYI0 YacTh CEbCKOXO3SHCTBEHHBIX
yroauii. B 3acyluiuBble mepuoabl IPECHOW BOJBI C JIEAHUKOB Oy/leT HE XBaTaTbh, YTO NMPHUBEAET K
BBICBIXaHUIO 3€Mellb, HETPHUTOAHBIX st 3emuenenusi. CleIcTBHEM ATOTO CTaHET COKpalleHUe
0O0IIEro CeTbCKOX035HCTBEHHOTO IPOM3BOJICTBA.
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Anomamcusn: Akcapu xoaamxou Kamuiaeuu 6ocypbamu NUPAXXO OSXMUMOJIAR Hamuyau
maaupéouu UKIUMU YaxoHuu anmponozeni mebowano. bucépe az nupsaxxo oap capocapu yaxoun az
assanu coaxou 1900-ym 3y0 06 mewasano. bapou xamun umpys gavorusmu uncon dap acocu uH
naouoa aroKamaHo acm.

Kanuoeoscaxo: oowasuu nupsaxxo, nupaxxou Kyxil, eazxou 2yIXOHail, OAIaHOWA8UU camxu
oaxp.

Anatatsia: Most cases of rapid glacier retreat are most likely the result of anthropogenic
global climate change. Many glaciers around the world have been melting rapidly since the early
1900s. Human activities underlie this phenomenon.

Key words: melting glaciers, Alpine glaciers, greenhouse gases, sea level rise.

BJAUAHUE YEJIOBEYECKOI'O ®AKTOPA HA KPYT'OBOPOT BOJbI B ITPUPOJE U ETO
HOCJIEACTBUA
Mup3oanues U., K.T.H, 10LeHT
(Taoorcuxckuti mexnuueckuil yHusepcumem umenu axademurxa M.C. Ocumu)

AHHOmauua: ananu3 sAeleHUs 2100aNbHO20 NOMENnjeHus NOoKA3al, 4Ymo npu u3yyeHuu
OaHHOU NpoOTIeMbl YUmeHsl He 8ce ACHeKmbl 8030eUCmaUs. t00ell Ha Kiumam. Imo 8030elicmeus Ha
npoyecc ucnaperusi u Kpy2oeopoma 600vl. Cuumaemcs, umo  Oelicmsue J00ell HaA Npoyecc
ucnapeHusi N0 CPABHEHUIO C €20 eCMeCcm8eHHbIM X000M HEe3HAYUMENbHO U €20 MONCHO npeHedpeyb,
Ymo He coomeemcmeyem peanuu Hacmosuje2o epemeHu.  Yenoseuecmeo, 6 nacmosiujee 8pems
ceoell 0esmenbHOCMbIO, HaPYUAds eCeCcmeeH bl X00 KPY2080poma 800bl 8 NpUpooe, CyujeCmseeHHo
gnusAem Ha coCmosaHue 600bl U KOIUUeCmea UCNapeHull 8 ammocgepy, 4mo u A611emcs 0OHOU U3
NPUYUH PE3KO20 U3MEHeHUe KIUMAma niaHemsl

Knrouesvie cnosa: xnumam, nomennenue, Kuomckuu npomoxon, Ilapudgxcckoe coenawenue,
VeNeKUcavlll 2as, napuvl 600bl, Ucnapenue, 0caoku.

Mo cux mop cuuraercs, 4To JAEWCTBHUE JIOJEH Ha Mpollecc HCMapeHHs MO CPABHEHHIO C €ro
€CTECTBEHHBIM XOJIOM HACTOJIBKO MaJlo, 4TO €ro MOKHO npeHedpeusb. [loaTomy B mpotokone Kuoro
00 M3MEHEHWHM KJIMMaTa, KOTOPBIA ObLI MPHUHAT B Jekabpe 1997 roma ykaszaHbl, CIETyIOIIHE
MAapHUKOBBIE Ta3bl, KOTOPHIC MO/ BO3JCWUCTBHEM JEATEIBHOCTH JIIOJEH BO3pACTalOT UX
KOHIIGHTpALUsl M CIy)XaT NPUYMHOM YCKOpeHHUs mapHHKoBoro s¢ddekra: yrinekucnsiii raz (CO2),
metan (CH4), 3akuck azota (N20), mnepdropyraepoast (IIDY), rexcadpropun ceper (SF6). B
npoTokosie Knoro Hu4yero He ObUI0 CKa3aHO O BIMSHUU MApOB BOABI HA INI00ANBHOE MOTEIUICHUE, TaK
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KaK BJIMSHUE JIEATENILHOCTH JIIOJIEH Ha MpOLECcC MCIApeHusl M0 CPaBHEHUIO ¢ OOIIMM HCHapeHHeM
CUMTAETCS  HACTOJBKO HE3HAYMTEIBHBIM, UYTO €ro MOXXHO TNpeHeOpeub. B paHHHX mokiamax
Greenpeace (1992-1993 rr.), Korga aKTHBHO OJHUMAIACh MPOOJIEeMa aHTPOIIOTEHHOTO BO3JICHCTBHUS
[IAPHUKOBBIX Ta30B Ha KIUMAaT, BJIUSHHE NApoB Boabl He orpunaics. Ho yxe B «Kommiekre
MH(POPMAIIMOHHBIX JOKYMEHTOB 10 wu3MeHeHuto kimmumata HOHEID» ormedeno, uto «Hamuuue
BOJIIHOTO I1apa B arMoc(epe He 3aBUCUT HENOCPEICTBEHHO OT aHTPOIIOT€HHOM JESATEIbHOCTH» U B
HacTosilllee BpeMsl BKJAJ YIVIEKUCIOIO ra3a B YCHUJICHHbBIM NapHUKOBBIA 3((eKT cuuraercs
ocHOBHBbIM. Ilocne TakuX OLEHOK BOJSHBIC MApbl YK€ HE (UIypUpOBaJM HU B JIOKJIAJax, HU B
Kuorckom nporokosne u Hu B [lapukckoM coriamieHue o KiIMmare, KOTOPbI ObUI NPUHATH  Ha
cmeny Kuotckom mporokone 12 mexabpst 2015 roma mo utoram 21-ii koHbepenuun PamouHoi
KoHBeHIMU 00 n3menenun knmumara(PKUK).

Takoe monoxeHue J1ejl, He COOTBETCTBYET TOM BIMSHHE, KOTOPOE YEIOBEYECTBO OKA3bIBACT
Ha IPOLECCHl MCIAapEHUs U KpyrOBOPOTA BOJBI B IIPUPO/IE.

Paccmotpum rpaduk 3atparta sHepruu A HarpeBanus Boabi[1]. U3 rpaduka BuaHO, 4TO
Boja IpH (a30BOM IeBpallieHe (Iepexo OT TBEPAOTrO B JKUAKOM COCTOSHHUH, TAKXKE U3 KHUJIKOM B
ra3o00pa3HOM) aKKOMYJIHPYET OOJbIIOE KOJIMYECTBO COJIHEYHOM SHEPrMM U OTIACT 3TY SHEPIHUI0
IpU OOpaTHBIX IpLECcCaXx.
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Puc.28. I'pagux 3ampama suepeuu 015 nacpesanus 1xe 600vi ¢ memnepamyput -20°C 0o
memnepamypor 100°C u e2o ucnapenue.

[Tapel BOABI B OTJIMYKE OT JPYTUX MAPHUKOBBIX T'a30B UMEIOT OOJIbIIIEE KOJUYECTBO MOJIOCA
MOTJIOIICHUS, OXBATBIBAIOIINE IIUPOKUE TUAMA30HbI. MaKCHMyMH T0JIOCA TIOTJIAIECHHUS Taphbl BOJIBI
cocrasistot: 0,718; 0,810; 0,93; 1,130; 1,4; 1,870; 2,68; 2,74; 6,3 mxm.[ 2].

[TosTOMY BOJSIHOM Tap WIpaeT OCHOBHYIO POJ B CO3/aHUe MapHUKOBOro 3ddekra. Ero mons

B co3JaHHWe MapHUKOBOro 3ddekra mnpumepHo 36—70% , B TO Bpems Kak 0N JPYTHX
MApHUKOBBIX T'a30B COCTaBIAIOT: yraekucibiid ra3 (CO2) (9-26 %), meran (CHa4) (4—9 %) u o30H (3-
7%)[ 3].

MakcuManbHOe TEMIICPATYPHOC BJIMSIHHUC HA H3MCHCHUC MMOJIOKUTEILHOMN TEMIICPATYPhbI
MMOBCPXHOCTU 3eMIIH OKa3bIBaCT €CTECTBCHHBIN nponecc MU3MCHCHHA BJIAXXKHOCTU (KOJII/I‘ICCTBa
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BOJSTHOTO Tapa) B arMmoc(epe 3a CUET ECTECTBEHHBIX OOMEHHBIX MPOIECCOB HWCHApCHUs U
KOHJIeHcauuu. Benymias posb 3/1ech MPUHAIJICKUT OKeany [4].

Cuuraercs, 4TO A0S XO3AUCTBEHHOW MESTEIILHOCTH YEJIOBEKAa B TEIJIOMACCONEPEHOCE B
Mpu3eMHON aTMoc(epe MaTepHKOBOW YacTH HECOM3MEPHUMO Majla 10 CPaBHEHHUIO C O0bEeMaMH
TerioMaccoleperoca okeana[5].  OIHAKO 3TU BBICKA3bIBAaHUI HE COOTBETCTBYIOT pEalMM HAIIETo
BpeMeHHu. B Hactosmee Bpems 6onee 30% cymm 1iomanas Kotoporo 149- 10° xMm?, HaxoaUTCS IO
WHTEHCUBHBIM  BO3JICHCTBUEM Jtojield  (OpollaeMble  3€MJIM, HCKYCCTBEHHBIE  BOJIOEMBI,
MPPHUTaIMOHHBIE CUCTEMEI U Ip). B ToM uncne 6oee 10% MoBepXHOCTH 3eMHOM cymm, umu 14,9-10°
KM’ 3aHMMAIOT OpONIAEMbIE 3EMIIH, KOTOpPHIE B OCHOBHOM PACIHOJOKEHBI B 30HBI C JKAPKHM
KJIUMATOM, TJI€ UCIIapsieMOCTh BOJBI BBICOKASI.

HaOnronenus moka3pBalOT, YTO KOJIMYECTBO HCHApSIeMOW BOJBI UM  CJEI0BATEIHHO
HAKOIUUIECHHOM 5SHEPrUM W3 OAHOM W TOW K€ MacChl BOJABI B 3aBHCUMOCTH OT €ro XpaHEHUe
nepemenHas. Jlomyctum 1 JUTp BOABI HAMBa€M B MOCYAY C OTKPBITOM MOBEPXHOCTHIO 1 MeTp
kBaapar. TommuHa cTonba BOABI MpH 3TOM cocTaBnseT Imm. Ilpu Temmeparype cpeast 15°C
CKOpOCTBIO BeTpa HIpUMEpHO  3M/cek Uid TOJHOrO WCIapeHuss Bceld BOJbI MOTpedyercs
npuOIM3uTeNbHO 8 YacoB. Ecnu maHHOE KOMMYECTBO BOJABI COAEpX AT B IMOCYIYy C OTKPBITOM
TIOBEPXHOCTBIO 1/1M?, TIPH TAaKUX K€ YCIOBHAX JUIS €T0 MOJHOTO HCTAPEHHs MOTpedyeTcs He MeHee

38 cyrok. Korga oTpeITas IOBEPXHOCTH COCTABIAET 1cM2

JUIsL TIOJHOTO HCHApeHUs JaHHOU
KOJIMYECTBO BOJIbI TOTPEOYETCS OKOJIO roJa.

[Ipu opomieHnn 3emenb BOJA MPOCTUIACTCS Ha OOJBIION IUIOMIAAH, YTO TIPHUBOJMUT K
BO3pPACTaHUIO KOJIMYECTBO MCHAPEHUN M COOTBETCTBEHHO HAKOIUIEHHE COJIHEYHOW SHEPruu B BUJE
CKPBITOM TEIUIOTHI MCNIapeHus. ['opsunii U Cyxol KIMMAaT B OPOLIAEMBIX palOHaX HMEET BBICOKMMH
MOTEHIMAJ Ul MCMapeHus: BoJbl. be3 BMeIIaTenbCcTB yesloBeKa MCHapeHue U3 3TUX 3eMellb ObLIo
HE3HAYUTENIBHO 10 IPUYMHE OTCYTCTBHS BOJBI.

OcoOeHHOCTH TYCTBIHb SIBJSIETCS, TO YTO KJIMMAT PE3KO KOHTHMHEHTaJIbHBIA. PasHuia
JHEBHOW M HOYHOH TeMmepaTypsl B TycThiHe cocTapiseT no 40°C. PasHuma 7eTHoW M 3uMHei
TeMmeparypsl eme Bbime. Hanpumep, B Kapakymax MmakcumalibHas TeMmIeparypa JETOM MOKET
nocturate +50°C, a MuHEMasbHas 3umoii -35°C, pasHuLa 85°C. B Ke13pu1kyMe pa3HuIa JIETHEN U
3UMHel TemmepaTypsl gocturaer 1o 77°C. Anbbeno mycTeiu cocTaBnser 28-38%. Eciu He yuecTh
3aTpaThl YHEPTUIO HA UCIMAPEHHUE, TAK KaK B 3TOM CJIydyae OHO HE3HAuuTeNnbHO, 28-38 % nsHepruu B
BUJie OTpakeHHBIX COJIHEUHBIX JIyuell oTpaxarorcs o0patHo U 62-72% MOIIIOMAIOTCS M HarpeBaloT
MOBEPXHOCTh 3emyin. Harperas moBepxHOCTh u3Ny4daeT HH(ppakpacHele nyud. Jlns mpenena
Temmeparyp ot -50°C mo +50°C mmuHa mH(pPaKpPaCHOTO M3MyUEHHsS COOTBETCTBEHHO COCTABIAET OT
1=8,96 mxm(mpu+50°C ) 1o A=12,98 mxm(1ipu -50°C). Atmocdepa 3emu s HHPPAKPACHBIX JTydeit
B npezaenax 7-14 MM npo3payHo. Hu oauH U3 NapHUKOBBIX ra30B (ABYOKUCH YIJIEKUCIbIHN a3, Maphl
BOJIbI, METaH M JIp.) HE MOTYT IpPENATCTBOBATH MH(PaKpacCHOMY H3IYYEHHIO 3eMId B JaHHOM
nuana3oHe. IlycThIHS MOYTH MOJIHOCTBIO OTPAKAKOT — IOCTYNAIOIIME COJHEYHBIE JIydd B BHJE
BUJMMOTO CBeTa M MH(paKpacHbIX Jyded. B MycThIHAX HakoIJIGHWE SHEPrMH M €ro IMepeHoc
OCYILECTBISIETCS BO3/AYXOM, 00bEMHasi TemIoeMKocTh koTopoil B 3000pa3 menbiie Bozbl. Mcxons
U3 3TOr0, MOXXKHO YTBEpPXJaTh, UYTO MYCTBIHSA, B OOIIEM, CIIOCOOCTBYIOT CHUKEHMIO TEMIEepaTypbl
3emnu. Ilpu opoiieHune OoHM NpeBpalialoTCs B 30HBI aKTHMBHO aKKyMYJIHMPYIOIIME COJHEYHOM
SHEPTHUH.

Jns npeBpaiieHue B map 1 rpamMm BoIbl MPU Pa3IUYHON MCXOAHOM TEMIEpaTyphl B map C
TOH K€ TeMIlepaTypbl HEOOXOIUMBI pa3IudHbIe KoJnuecTBa sHepruu. Hampumep, npu 0° I1. - 606
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kaim.; 50° I1.-571 kam; 100° L. - 534 xam.; 150° I1. - 494 xan.B npemenax 0-200°C sHeprusm
HEOOXOAMMOW JUIS MCHapeHUs: MOXHO paccuutaTh 1o (opmyine- Qs=606-0,75t. KommuectBo
SHEPruM 3aTPauy€HHOM IpU HCIAPEHHME BBIAENSIETCA IPU KOHJACHCAIUMM M 3TO IPENSTCTBYET
CHIKEHHIO TeMrepaTypsl arMocepsl, B Teyenue roga ucmapserca 5,11x10'* Tomna Bomsl u
CTOJILKO K€ BBINAJAET B BUJE OCAAKOB. DHEprus 3aTpaunmpaeMoe s ucmapenus 5,11x10' tonna
BOJIBI IIPH CpeJIHEil MCXOMHOM Temmeparypsl paBHoii 15°C mpumepro coctapiser 1,2724407 x10%
Kmx. U3 sToro cneayert, 4To AJisl MCapeHus BOJbI (C yueToM ansdeno 3emin) 3atpauuBaetcs 37,8%
SHEPrUM JOIIEIIINKA A0 TOBEPXHOCTH 3eMiu. DTO KOJMYECTBO HSHEPTrUU MPU KOHACHCALUU
nepenaeTcs B atMocdepy U NOJACPKUBACT €ro TEMIEPATypy.

Ceituac B MHpPOBOM MaclITa0e CHUTYyalusi TaKOBA, YTO W3 KAXKIOH NECATOH peKHu OIUH HE
JOXOJIUTh JI0 MOPE U BOJBI ITUX PEK MTOJHOCTHIO UCIOIB3YIOTCS /JIs II0JIMBA OPOIIAEMBIX 3EMEJIb U B
JIPYTUX peKax CTOK B MOpE 3HAUMTEIbHO HIDKE 4eM Moryo ObiTh. Boma umcnonbzyemas uist
OpOILIEHUE HCHAapsSICh IOIVIOMIAET OOJIBIIOE KOJUYECTBO COJIHEYHOW SHEPruu U KOHJEHCHUPYSCh
OCBOOOXKIAeT ATy OHHEPrUi0, TEeM CaMUM HpPENSITCTBYET pe3KoMy oxyaxkaeHuto. [lo mpuumne
BO3pOCIIEMY HCIIAPEHUIO 110 CPABHEHUE C €CTECTBEHHBIM MPOTEKAHUEM ATOTO MPOIIecca MPOUCKXOISAT
aHOMaJbHbIE OCAJKH MPHUBOJAIIMNE K 3aTOIUICHUEM OrPOMHbBIC IUIOAJAM KOTOpbIE paHee He
HaOmonanuch. Takke MPOUCXOAUT UHTCHCUBHOE TastHUE JICTHUKOB.

YenoBeuecTBO 3aHUMAETCS 3€MIIEJIEIIMEM U OPOIIEHUEM 3€MeNb YK€ JIuTesnbHoe BpeMs. [o
19 Beka YMCIEHHOCTh HAceJIeHHs ObUIO TOpa30 MEHbIIE U OpPYIUU TpyAa HEAOCTATOYHO
MIPOU3BOIUTENLHBI, COOTBETCTBEHHO BO3/IEIIBIBAEMBIX 3€MeNb ObLI0O HEMHOTO. IHTEHCHBHOCTH pocTa
HapOJIOHACEJIEHUs TAKOBA: OPUEHTUPOBOYHO K KOHI[Y 3MOXH MajieoauTa (MpUMEpHO 15 ThIc. eT 1o
H. 3. ) YUCJICHHOCTh HACeJIeHUs JOCTUrana 3 MJIH 4eJOBeK; K KOHIly HeonuTa (2 ThIC. JIeT 10 H. 3. ) —
50 muiH; B Hauyane Hauiel 3psl Ha 3emiie 0bU10 yke 230 MIIH; K KOHILY 1-T0 ThIC. H. 3. — 275 MIIH; B
1800 — 1 mapa; x 1900 r. yucneHHOCTh HaceneHus 3emiu pocturia 1,6 mupa genosek ; B 2000 r.
HACEJICHHE MUpa IPEBBICUIIO 6 MJIPJ YEJIOBEK U B HACTOSIILIEE BPEMSI HACEJICHMS 3€MJIM COCTaBIISAET
6onee 8 mipa. yenosek. [lo mporHo3y k 2050 romy HaceneHue 3emiu Oyaer coctaBisite — 9,2
MUILTHApA0B[6].

JleficTBUTENBHO TMOBBINIEHWE CPEIHEH TeMIepaTypbl BO34yXa HHUXKHUX CIOEB aTMocgepsl
3emnn Ha 0,8°C 3a mocieHee CTOJETHS — CIMIIKOM BBICOKAs CKOPOCTh Ui €CTECTBEHHBIX
MIPOLIECCOB, paHee B MCTOPUU 3€MJIM TaKue W3MEHEHUS MPOUCXOAMUIM B TEUEHUE THICSUYETETHI.
[Tocnennue necstuneTus 100aBuIM €€ O0bIIeH BECOMOCTH TOMY apr'yMEHTY, TaK KaK H3MEHEHHS
CpeaHel Temreparypbl Bo3ayxa mpoucxoauniu eme 6onpmmrmu temnamu — 0,3-0,4°C 3a nocnenHue
15 ner. JluHaMuka pocTa UYHCIEHHOCTH HAacCEJIEHUS, OCBAaUBAEMbIX M HCIOJB3YEMBIX B CEIbXO03
000poTe 3eMeNb U POCTa TEMIIEPATypPhl COBIAAIOT MOJIHOCTHIO.

TakuM 00pa3oM B HacToslIee BpeMsl YEeJIOBEUYECTBO CBOEH NEATENIbHOCTHIO AKTHUBHO BIIMSET
Ha COCTOSIHME BOJSHOro OaceliHa IJIAaHETH U COJEHCTBYET HMHTEHCU(DUKAIUIO HCIapeHHUs U
COOTETCTEHHO HAKAIUIMBAHUS COJTHEYHOU SHEpPruu. [[elicTBUA JIIOAEH BhIPAKaOTCA B CIEAyIOmeEM: 1.
OporieHne 3eMiIu U BbIpallliBaHUE PA3JIMYHBIX KYJIbTYp B MpOIECCe KOTOPOIl BOJa pacTUIAeTCs Ha
OOoNpIIMX IUIOIIAZSX W BO3pacTaroT wHcnapeHus. 2.CTPOUTENBCTBO BOJAOEMOB U JIPYrux
MPPUTALMOHHBIX COOPYKEHUI Ha Oonpimx miomansax. 3. [lupokoe ucnoab3oBaHNe MOA3EMHBIX BOJ
B CEJIbCKOM XO3siicTBE M ObITY. 5.BbIOpochl mapoB BoAasl B arMocepy He 3aBHUCAIIME OT
HENOCPEACTBEHHOIO BOIOMCIIONb30BaHUS.

Pe3komy moTeruieHHI0 KJIMMaTa MPEnsTCTBYEeT HAJIWYUS OTPOMHOrO KOJMYECTBAa JibJa Ha
TIOBEPXHOCTH 3eMIIH (IpUMepHO 30MITH. KMY).
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VYuensie u3 yHuBepcutTeToB Jlnaca, DauHOypra m YHUBEPCUTETCKOTO KoJuiemka JloHmoHa
MPOAHATM3UPOBAIHM CITYTHUKOBBIE CHEMKH JIEHWKOB, TOp U JEASHBIX IMUTOB B mepuon c¢ 1994
o 2017 rox u ompeaenuian, 4To 3a 3TOT MEPUOJ] Hallla IJIAaHETa MOTEepsula OKOJIO 28 TPUILTMOHOB
TOHH Jbaa. CpenHee €XKeroJHOoe COKpalleHue oObeMa Jbla B cpeaHem cocrtaBisuio 1,2174
TPUUIMOHOB TOH[ 7].

CkopocTb TasiHUS JICTHUKOB IIepeMEHHasi UMeeT TeHACHIIUS K POCTY.

[IpuunHOil 3TOMY SBISIETCSA, TO YTO CHEr W JeJ HMMEIT CBOMCTBa oTpaxarb 10 80%
COJTHEYHBIX Jiyded. OJHOBPEMEHHO C UX TasHUEM YMEHbBINAIOTCS IUIOIIAIU IMOKPBHITUE CHEIOM H
JBIOM U Kak CJeJICTBHE ATO MPHUBOAUTH K yMEHbIIEHHE anbbeno 3emiu. DTO CIocOOCTBYET emie
0OJbIIEMY YCHIICHHIO TPOIECCY HarpeBaHUIo kiaumara. CKOpOCTh TasHHS JICAHUKOB B HACTOSIIECE
BpeMs Bo3pociio B 3 pa3a no cpaBHeHus ¢ 1980 roga. Ceityac 3ToT mpoiiecc emie 0ojiee yCKOpsieTcs.
UccnenoBanusimu yuenslx HACA ycrtanoBneHo, yto B teueHue 10 ner ¢ 2000 no 2010 ropa
IJIOMIA b 3aHMMAaeMble JIEMHUKAMU B MaciuTtadax IutaHeThl ymeHbimwics Ha 11%. (Hackosbko
YMEHbIITHIIAC TUTOMIa b 3aHnMaeMbie Jeanukamu ¢ 2000 qo 2020 romos?).

CymectByeT Takxke mpodiemMa BbIOPOCHI BOJSHBIX MMapoB B aTMochepy OT ApPYrux
MCTOYHUKOB HE 00YCIOBIEHHBIX MPSMBIM BOJOMOTpEOICHUEM

Ilpoyecc 2openus memana (00 98% 6 npupoonom 2aze), onucvieaemcs peaKyueu:

CH4+202=CO2 +2H0 + Q. (1)

[Tonyuenue terna Q CONPOBOXKAAECTCSA BBIIEICHUEM OJHON MOJIEKYJbl YIJIEKUCIIOTO raza u
JIBYX MOJIEKYJ BOJbI, WJIM MCXOMAS U3 MOJICKYJISPHBIX BECOB, YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
cropanue | Kr mpUpoJHOTO ra3a COMPOBOXKAAETCS MOSBICHUEM 2,75 KI' YIJIEKUCIOro ra3a u 2,25 Kr
napoB Bojibl. JloObIYa M HCTIOIB30BaHUE MPUPOJHOTO ra3a B MUPE B MOCIEAHKUE T'0JIbI MPEBhIMIAET 2,2
TpiH. M/rox (2790 MIH. T YCIOBHOTO TOTiHBa). IlomydaeTcs, 4To B pe3yNbTaTe CKMTAHUS TaKOTO
KOJMYECTBO ra3za eXerojaHo B arMmocdepy BblOpachiBaeTcs Oojee 6 MIpA. T BOASHBIX MapoB.
Coxkuranue TOMYTHBIX Ta30B Ipu HedTeA00bIYe U HAa TIPOU3BOCTBAX MO MepepaboTke HEDTH TaKKe
COMPOBOXKAAETCS BBIJIEIEHUEM BOJSHOTO Tapa.

l'openue Oensuna onucvieaemcs ypagHeHuem:

2CgH16 +2502=16CO2+ 18H20 + Q, (2)

U3 KOTOPOIO CIEAYeT, UTO CokKUraHue | kr OeH3MHa MPUBOAMT K MosiBIeHUIO 1,42 Kr mapoB
BOJBI, TIPM DJTOM TOPEHHUE IIEJIOTO psifa MPOAYKTOB KpPEKMHra HEPTH M CHHTE3UPOBAHHBIX
He(TENPOIYKTOB COMPOBOXKIAACTCA BBIICIEHUEM TMPUMEPHO OJIMHAKOBOTO BECOBOTO KOIMYECTBA
BOJSIHBIX MapoB. TpaHCHOPTOM 3a CYTKM Ha Halllel TUIaHeTe ckuraercs Oosnee 5 MiIH. T O€H3WHA.
Hcxons u3 cpenneit MupoBoil HeTenoObun Ha ypoBHE 3,5 MIpPI. T U MPUBEIS BCE MHOT00Opasue
C)KUTaHUSI He(PTETPOTYKTOB K TOPEHHUIO OCH3WHA, MOIYYUM OKOJO 5 MIIPA. T TOJOBOH BBIIECIECHUE
BOJSHOTO Tapa. TakuM 00pa3oM, He(TEra3oBbId KOMIUIEKC IO SIBHO 3aHMIKEHHBIM OIICHKaM
€XKETroHO BBIOpachiBaeT B arMochepy 3eMiu JOMOTHUTEIBHO HEe MeHee 11 MuIp. TOHH BOISTHBIX
Pa3orpeThIX MapoB.

Takum 00pa3oM OJMH W3 OCHOBHBIX AaCMEKTOB AHTPOIIOTEHHOTO BO3JCUCTBUS HA KIMMAT
3aKJIF0YAeTCsl B M3MEHEHHE KOJMYECTBO HCMApeHUil BOABI B MacmTabax 3eMiu MO0 CPaBHEHHUIO C
€CTECTBEHHBIM MTPOTEKAHUEM HTOT0 Mpolecca.

B ycnoBue 3eminm Bce mOpouecchl JIEUCTBYIOT OJIHOBPEMEHHO: TasHHUE JbJa U
OJIeTHEHUE, UCTIapeHue BObI U KOHAeHcausa. Ho B HacTosiiee BpeMsi HHTEHCUBHOCTh TastHHE JIbJ1a U
UCcHapeHue BoAbl OOJbIIE, TO3TOMY Hayalld TasiTh THICSAAJETHBIC JIETHUKU. DTO OJUH U3 OCHOBHBIX
MPU3HAKOB IJIOOATBHOTO MpoTeruieHus: kiuMaTta. C ymMeHblleHueM o0beMa JIETHUKOB MPOUCXOTUT

YCKOpEHHOE MOTeIJIeHHe Kiaumara. Tak Kak ¢ TOW KOJMYeCTBO SHEPTUU KOTOPOU 3aTpayrBaeTcs AJs
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npeBpamenns 1kr nexa Temneparypoii 0°C B Bomy ¢ Toif ke TemrepaTypsl, MoxkHO Ha 8°C MOBHCHTH
temneparypy 10 nuTpoB BOAbL. OKCHEPUMEHTHI [OKAa3aJMd, YTO 3aBUCUMOCTb KOJIMYECTBO
HACBHIIIEHHOTO Tapa U MHTEHCUBHOCTD MCIIAPEHUS OT TEMIIepaTypbl HeJIuHeWHbIe. [Ipu nmoBbieHne
TEMIIepaTypbl BO3pACTAIOT KaK HMHTEHCUBHOCTh UCHIAPEHUS, TAK M KOJMUYECTBO HACBIIIEHHOTO Mapa.

IIpu Temneparype Bosayxa 100°C ero Biar HacHILIEHHOCTH BO3pacTaeT Gonee 46 pas mo
cpaBHeHHIO ¢ Temmeparypoii 15°C u 6oxee 120 pa3 no cpaBHeHHIo ¢ Temmneparypoii 0°C.

CBolicTBa BOJIbI XOPOIIO M3YYEHbl U M3BECTHO AMArpaMMaM €ro COCTOSIHHS. YCTaHOBIIEHO,
4TO BEpXHBIH IIepe/ienb ucnapeHus Haxoautes B Touke (374°C u 218 arm). Ipu Temmeparype BbIIIe
374°C orcyrcTByeT dasza mepexona U3 KUIKOTO COCTOSHHUS B Ia3a.

Heo06xoauMo OTMETHT, 4YTO C BO3pacTaHHMEM KOJMYECTBO MApoOB BOABI B aTMocdepe.
Bospacraetr 1 HHTEHCUBHOCTDh U3MEHEHHSI TEMIIEPATYPhI.

Ecnu npencraButh, 4TO BCA BOJA MCIAPHIACh U MEPEXOANUIIO B aTMocdepy, Toraa ¢ yueToM
cpenHelt rryouHbl okeaHa paBHOU 3800MeTpOB M OTHOIICHHE TUIOIIAIN CYIIH M OKeaHa paBHOU 1/3,
Torjga atMmocepHoe AaBieHue cocTaBisio 061 280 atM. DTo OoJblIe KPUTUYECKOTO AABJICHUS , TIPU
KOTOPOM CTHUPAIOTCSl pa3HHIIAa MEXIY >KUIKOM M ra3oo0pa3HOM cocTosiHue ansi Boabl. Eciu He
MPEMmsITCTBOBATh 3TOMY TPOIECCY B CiIy4ae IOCTEIIEHHOTO HAKOIUICHHsS SHEPTUU BO3MOXKHO
MOBBILICHUE TEMIIEPATyphl U BOSHUKHOBEHHE JTaHHOW CUTYaIUH.

Ecnu exxerogHo npoucxoaut HakamuuBaHue 1% nocrynatonieit ConHeuyHOW 3HEPIUU, TO IS
pacmnaBieHns nbaoB moTpedyercs 300 ner, mHarpeBanme Boj no 100°C  18Teicsu jer m s
ucnapenus Boj uyrb Oosiee 100000 net. B HacTosiee BpeMs 4e€lIOBEYECTBO HACTOJIBKO aKTUBHO
BJIMSIET HA TPUPOJIHBIE MPOIECCHI, YTO CBOEH AEATEIBHOCTH MOXKET CIIPOBOIMPOBATH MPUPOIHBIC
KaTaKJIU3MBbl.

TenneHuMs TakoBa, YTO UCHOJNb30BAaHUE  HEYJNOOHBIX B HACTOSIIEE BpeMs 3eMellb
pacumpsieTcst IyTeM MOCTPOSHHE BOJIOEMOB, KAHAIOB M OPOILEHHE CTETHBIX U MYCTHIHHBIX 3€Mellb.
Jns perieHust mpo6aeMbl 00eceYeHUH MPOJOBOJILCTBUEM MHOTHE TOCYAApCTBa PEANTU3YIOT IMIaHbI
nepedpOoCKH PEeK Ha PErHoHOB C CyXMM KiIMMaToM. Eciu 3TM IulaHbl pean3yroTcsl mpoleccy
r7100aTEHOTO TIOTETUICHUS IPUIACTCS HOBBIH MMITYJIbC. TakKe MOCTPOEHBI M CTPOSATCSI B MHOXKECTBO
BOZIOEMOB ¢ OOJIBIIION TUIOIIAJBI0 3€pKaJio M Majod riryOuHsl. Ha MexayHapogHOM YpOBHE He
CYIIECTBYIOT JOKYMEHTHI PETYIUPYIOIINAE 3TH BOTIPOCH.

BriBoabI

W13 BbIIIECKa3aHHOTO CIEIYET, YTO OJHA U3 NPUYHMH TIJI00aJbHOrO MOTEIUIEHUS! B HACTOsAIIEe
BpeMs, 3TO HapyllleHHUEe €CTECTBEHHOI'0 KPYrOBOpPOTa BObI, IIPEXkKAE BCETrO BCIEJICTBHE BO3PACTAHMS
KOJINYECTBO UCHIAPEHUS 110/ BO3ACHCTBUEM XO35ICTBEHHOM EATEIbHOCTH JIFOCH.

Taxum 00pazom A IpeAOTBPALICHUs IT100aTbHOTO MOTEIUIEHUS IPEXK/Ie BCEro He0OX0AUMO
yMEHbIIIEHHE BEIOPOCHI MapoB BOJIbI B aTMocdepy. B Tom uncie:

-IPIMEHEHHNE BOIOCOEPETAIOIINX METOIOB OPOIIICHYS,

-y4eT K03 dUIMeHTa TPaHCIUPAIIUA U BBIOOP PACTEHHWH VISl TAHHOW MECTHOCTU C YYETOM
€ro 3HAYCHHS;

-yBEJIMYEHUE KOJHMYECTBO TEIUIMII M paCIIUpEeHHEe WX MNPUMEHEHMs JJs BbIPAIMBAHUSA
Pa3IUYHBIX KYJIbTYD;

-0TKa3 OT CTPOMTEILCTBO BOJOEMOB Majioi TIJIyOMHBI € OOJNBLIONW IUIOMIAN 3€pKajo
pAacIioyIOKEHHBIX B pallOHaX C JKapKUM KJIMMAaTOM M MOCTPOEHHbIE BOJOEMOB OOJIBIION TITyOHHBI C
MaJIbIM TUIOMIAIBIO 3€PKAI0 BOJBL;
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-CTPOUTEIBCTBO  MOIIHBIX  THIPOIEKTPOCTAHLIIMM U YBEJIMYEHHE  IMPOU3BOJCTBO
JEKTPO’HEPTMM B HUX U TEM CAMBIM YMEHBIIEHUEM HCIOJb30BAaHUE OPraHUYECKHUX TOILUIUB JUIS
IIPOU3BOJICTBO 3JIEKTPOIHEPTUH;
-0TKa3 OT IJJAHOB NepeOpOCKU PeK B pallOHAX C KAPKUM U CyXHM KJIMMAaTOM; yMEHbIIECHUE
HCI0JIb30BaHUE TIOJI3EMHBIX BOJ U BBEJICHUE KBOTHI HA UX MCIIOJIb30BaHUE.
OaHUM CJIOBOM HEOOXOJHMMO PEIIUTh BOMPOC PETyJIUPOBAHHUE HCIOIB30BAHUS BOJHBIX
pECYpCOB B MUPOBOM MacIiTale.
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Caenenus 00 aBTOpE:
Mmup3oanues MHMcpoun - goueHt xkadenpsr «Kadenpsl TEXHONOTHsST MalIMHOCTPOEHUS,
METAJIOPEXKIME CTaHKU U HHCTpyMeHTh» , TTY wumenn akanemuka M.C. Ocumu, Tedn.
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Keywords: climate, warming, Kyoto Protocol, Paris Agreement, carbon dioxide, water vapor,
evaporation, precipitation.

Annotation: The analysis of the phenomenon of global warming showed that not all aspects
of the impact of people on the climate were taken into account when studying this problem. These are
the effects on the process of evaporation and the water cycle. It is believed that the effect of people
on the evaporation process is insignificant compared to its natural course and can be neglected, which
does not correspond to the realities of the present. Mankind, at present, by its activities, disrupting the
natural course of the water cycle in nature, significantly affects the state of water and the amount of
evaporation into the atmosphere, which is one of the reasons for the sharp change in the planet's
climate.
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MABOJIXOU KOH®EPEHCHUSIN YYMXYPUABUU UIMMN-AMAJIUU “UCTUDPOJIABAPUA
OKWJIOHAM 3AXUPAXOHU OB: MABPU®ATHU DKOJIOT'A BA TABMUHU CUPATHU OB”

MATEPHAJIBI PECIIYBJIUKAHCKOM HAYYHO-ITIPAKTHYECKON KOH®EPEHIIAH «
PAIIMOHAJIBHOI'O UCITIOJIB30BAHUA BOJAHBIX PECYPCOB: 9KOJIOI'MYECKOE
OBPA30BAHHME U OBECIHIEYEHUE KAYECTBA BO/bD»

MATERIALS OF THE REPUBLIC SCIENTIFIC-PRACTICAL CONFERENCE "WISE USE OF
WATER RESOURCES, ENVIRONMENTAL EDUCATION AND WATER QUALITY"

OBTABMMHKYHI BA TEXHOJIOTUSIXOM OBTO3AKYHM

OBH HYUIOKHUU CUPATHOK - TAPABU COJIUMUU YOMEA
Tanaoos O.[.

(MTF «/Jonuwxaoau muboi-uymumouu Toyukucmomny)

1.Makcaan TaxKHKOT. bapry3op HamymaHu 4YopaOuHHXO ouJ 0a XU(3U COJIMMHUHU YoMea
TaBacCyTH MyHOCHOTapAOHUU UCTH(Oau OexaTapu 00 a3 YOHUOM axoJuu TOYHKUCTOH.

2.MaBox Ba YycCyJXoM TaxXKMKOT. Max3anxou oOuu pyilM3aMuHil Ba 3€pU3aMUHI,
IKCIIEPTH3aXOU CAHUTAPUU THUTHUCHN, HATUYAaXOW TaxXKUKOTH Jaboparopi.Taxmwmm Ttadcupxou
UTTWIOOTH, XUCOOOTXOM OMOPH, MabllyMOTHOMaxoW BazopaTu TaHAypyCTA Ba XH(3U HYTUMOUU
axoymu Yymxypun TOYUKHCTOH Ba Ty30pPHIIXON CO3MOHXOU OalHAIIMUIIAJIA Ba YaMbHSTH

3.Haruyaxou Oamactomalna Ba Oappacuu OHXO. YMyMaH Jiap 4yMXypi Ba3bu 00 00 TabMHH
HaMyJlaHU axoJiil, TaBaCCYTH XaTXOH 00ry3ap Ba 00y KOpe3il, XycycaH Jap IeXOT Jap caTXyd HUXOSAT
nacT Kapop nopaa. Xarro gap maxpu [ymanbe nap maBpuau 0a aHgo3an MUEHa UCTH(OIA ITyTaHH
00 xam (250 1 map six mabonapys) 6emr a3 100 xazop axouit Jap XxoHaxou 6€ 00y Kope3it Ba 4OXXOU
axJIOTIIAPTONA HMCTUKOMAT MEKYHaHJ, KM OHXO MaHOaW OapaHre3aHJau CHUPOSATH MMaJAuId pyna Oa
IITyMOp MEpaBaH/I.

Jlap mMaxanxou JEXOT caTXW HUXOAT OajmaHau OEMOpPUXOM IIaJUIM pyna Ba Mebaa O0a Kai
rupudTa Memapan, ku OapTapuu (abOIHOKUM OMUIH OOUPO MHBUKOC MEKyHaJ. ABUTHPHA, UyH
KOUJa, KHCMH KaMH MaxaliXOM aXOJMHHUIIMHPO Aap Oap Merupag, Kd COKMHOHHU OHXO Oapou
HXTUEYOTH XOYaruio HYIIOKA o0po a3 uyiibopxom (kaHamxou) oOEpukyHaHna merupani.MH Ga
ag3oun 6eMopil, MHUYHUH CapHBaKT MypOo4MaT HakapJaHu 0eMOpoH 0a Myaccucaxou Tabo0aTHio
MpopUIAKTUKIA ajoKamaHj MeOoIaa, Aap XoJe KU Xapo4oTH BOKEH 0apou Xu3MaTpacoOHUU THOO
xene ad3ymaacr.

ba sk mraki napoBapyany 0OaxoJUXHH TabMUHH 00 WMKOH JIOJ MYyaisH Tapjaajl, K1 Japadan
OayaHaM XaTapu MMKOHITA3MPH JHISMUSH OeMOpi Jap BOJWXO Ba HOXHUSAXOH ITAXTaKop, KU Oer a3
70% axonmuu YyMmMXyp# Jdap WH MHUHTaKaxo 3WHAArid MekyHan, 3uén mebomman. Catxu OamaHau
HUIIIOHJNXaHIaX0, Ki 00 OHXO Japavau OalaHIu XaTapy HMKOHITa3UpHU dIHAeMUs ap3&0i merapaan
Ba 00 TEHJIOAM CaAAMax0 Ba Py3XOM HOMYHTAa3aM JI0JaHu 00 0a axonit MyBO(UKAT MEKYHA.

[MapouTn FaipuKaHOATOAXIIN CAHUTAPHIO KOMMYHAIMH MaXaJlTd UCTUKOMATUU aXOJIid, Tell
a3 xama, a3 xucobu (HhabOTHOKMH OMIIIM 00, a3 dymisia caTXy OalaHAu OOXOHM 3epU3aMUHM, KU
MaxcycaH Jap JeXOoT 00 Makcaau HYIHAaHy KOpPXOM Xodarit uctudona MemaBaHi, Yapa&HH
OEeMOpHUXO0H MATUIN pyAapo 6a MapoOTHO TE30HUI.

[[Mabakau 00Epit, KM capyaliMad acOCUU TabMUHHU 00U omioMugaHi 6apou 9% axonuu maxp
Ba 36% axonuu aexoT MeOoIaa, a3 YuxaTH SMUACMHUOJIOTH aXxaMHUsITH HUXOAT KaJloH nopana. O0u uH
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mabaka a3 pyiu HUIIOHIWXAHJAW OAKTEPHOJIOTH, a3 OH yymusia jaap HpTUOOT 6a MuKpodopan
MaTOreHWU MabAa Ba pynaxo cudaru HUXOAT HacT aopaa. ba uH, mem a3 xama, MaB4yJ OyaaHH
MUKJIOpH 3UEAM XOYAaTXOHAXOW HaBbM 4YaszOlaBaHmaW J€XOT, KU JaBpa 0Oa JaBpa o0Xou
3epuU3aMHUHUPO HQIIOC MEHAMOSH]II Ba WH 00Xx0 00 00xom mrabakaxou oOEpH XamMpoX MEIIaBaH]I,
MHYYHHUH XOJIaTH FAaPUKAaHOATOAXIIN CAHUTAPUHU MAaXAIXOU aXOJIMHUIIMH MYCOUIAT MEHAMOSII.

ba raiip a3 00xou pyiim3amunii, TOUMKUCTOH AOpOH 3axupau (HapOBOHU O0XOH 3EpU3AMHUHIA
HU3 Meboman. OOXou 3epr3aMHHI 1ap KadaTxou CUHHY COJIM T'YHOTYH YOWTHp IIyAaaHi. 3axupau
OHXO a3 XUCcoOM OOPHIIIXO Ba acOCaH, a3 XUcoOU HHPMITpATCUsAN 00X0 a3 XUCOOM 00XOH Pyl 3aMHUH
(mapéxo, KyIx0, KaHAJIXO Ba ¥.) MeOoImIaa. 3axupan yMyMUHU OOXOM OIIOMHIAHUH 3epu3amMuH# (00
MabJaHoKi qap xyayau 0,8 — 2,4 r/m) 6emr a3 51,2 MutH. MeTpu MyKaab fap sk maboHapy3po TaIlKuil
Meauxan. A3 uH 3axupau uctudogadbapi — 7,6 MiH MeTpu Mykaad aap sik madoHapys, € xyn 14,8%
Mebomaz. 3axupau 3uéau 00X0ou 3epu3aMuHil Jap Xyayau Buiosatu XatiaoH — 19,1 Ba Bunostu Cyrn
— 13,1 mutH. MeTpu MyKaab Jap sk madoHapy3 0a Kaij rupudTa nryaact.

Xyoca.

1. OO0 sike a3 OMUJIXOM KaJIUJUU COJMMHHM HMHCOH 0a XucoO mepaBaja. TamoMmu capyanimMaxou
OH 0a TabCUPOTH aHTPOIIOTCHHH Ba TEXHUKUU IIUAATAIIOH TYHOT'YH py 0a py MeOoImaHI.

2.Mymkwiotn cudaru oOM HYIIOKA YU Jap CaTXW YaXxOHW Ba YW Jap CaTXM MUHTaKau
aoxua € HyKTau aXOJIMHHIINH MyOpaM Maxcyo meé0a.

3. O6u Hymokuu Oecudar METaBOHAI, KU IMOJIMOMHEIINT, IOMaHa, JapyHpaBil Ba Babopo 0Oa
Byuya opan. Jlap ramomu qaxoH 30 %-u Oemopuxo 6a ooxom udimoc amokamannin gopana. Jap
4axoH 00 cababu cudaru mactu 00 xap coi Kapubd maHy MUJUIMOH Hadap omaMoH MedaBTaH.
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COBPEMEHHBIE YCTAHOBKMH /IS OUMCTKHU MU THEBOM BO/IbI
Hopmatos A.1O., MapamoB M.b., ®ap3onau I1l., Fanues JI.H.
(Taooxcuxckuii mexnuueckuul ynugepcumem um. akao. M.C. Ocumu,
2. [ywanbe, Pecnyonuxa Taoscuxucman)

Knroueevle cnosa: ouucmku 600bi, hunomp, gurbmpyrowue yCmaHosku, obesacenre3usanue,
opeanudecKkue coeduHeHue, opeanuvdecKue eenecmed.
Annomayusn. B cmamve peub u0ém 0 coepemenHvle YCMaHO8KU OJisl OYUCKU NUMbEBOU 800bL.
HpueedeHo npeumywecmea yCmaHO6KU, NPUHYUNUATbHAA MEXHONI02UYECKAA CXEeMbl UX pa60mbl, a
maxoice obracmeo NPpUMEHEHUE dMUX )YCMAHOBKU.
Key words: water treatment, filter, filter installations, iron removal, organic compounds, organic
substances.
Annotation. The article deals with modern installations for the purification of drinking water. The
advantages of the installation, the basic technological scheme of their work, as well as the scope of
these installations are given.

YXYJIHJGHI/Ie SKOJOTHYECKOU CUTyaluu B PE3YJbTAaTC ACATCIIBHOCTH YCJIIOBEKA INPHUBOAUT K
TOMY, YTO KOJIUYCCTBO BOJbI, y,)IOBJ'ICTBOpS[IOHIeI\/II KaueCTBOM IJIsd XO3SIMCTBEHHBIX 1 OBITOBBIX HYX],
IIOCTOAHHO YMCHBINACTCA, IIOOTOMY OYHCTKA BOJbI OUYCHBL aKTyaJlbHas np06neMa. KauecTtBO
HCTOJIb3yEMON BOJIBI OKa3bIBAET HEMOCPEACTBEHHOE BJIMSIHME Ha 3J0pOBbe mojaei. Hamnume B

apTe3MaHCKOW M BOJOMPOBOAHOIN BOAE BPEOHBIX MpHUMece M OakTepuil OKa3bIBaeT BIMSHUE Ha
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3alUTHBIC CBOMCTBA OpPraHW3Ma M CIIOCOOCTBYET Pa3BHTHIO PA3IHUYHBIX CEPHhE3HBIX 3a00JICBAaHUH.
Urto0Os! He 00JIETh U YYBCTBOBATH C€0sl OTIUIHO, HEOOXOAMMO 3a00TUTCS O KAUECTBE MUTHEBOU BOJIBI,
TO €CThb HEe0OXOoIMMa €€ OYHCTKa OT BCEX BPEIHBIX KOMIIOHEHTOB. KauecTBeHHas BOJIOOYHMCTKA
3aBHCHT HE TOJBKO OT TOTO, KaKas yCTAaHOBKA JJIsi OYUCTKU MHUTHEBOW BOJBI UCIIOJIB3YETCs, HO B OT
KBTU(DUIIUPOBAHHOTO MOHTaXa 3TON YCTAaHOBKH.

Conu Maprasia | jejie3a, CepoBOAOPOJI MPHUIAOT MUTHEBOW BOJIC HENPHUITHBINA MPUBKYC U
3armax — Takas BOJIa HEMPHUTOJHA JUIS NMUThA M MPUTOTOBJICHUS NMHINU. BOJbIMe KOHIIEHTpAUu
XJIOpa, ATFOMHHHMS, COJISH MKECTKOCTH TOXKE BPEIHBI JIJIS 3J0POBbS M COCTOSHHS CAHTCXHHKH H
OBITOBOI'O HArpeBaTeIBHOIO 00OpyaoBaHUS. V3BECTKOBBIM HAJET OYCHb TPYIHO YAAIACTCA C
CaHTEXHUKH, HO BJI0OABOK JKECTKAas BOJIa 00pa3yeT HAKHUITh M U3BECTKOBBIE HAPOCTHI HA BHYTPEHHUX
MTOBEPXHOCTSAX BOAOIPOBOAHBIX TPYO. DTH OTIOKEHUS MPETSATCTBYIOT IMOJTHOIEHHOW 1MOjja4e BOJIBI B
KBapTHUPY, 3aCOPSIOT U TIOPTAT CAHTEXHUUYECKOE 00OPYIOBAHHE U OBITOBYIO TEXHUKY — CTHPAIbHBIC
MaIlliHbI, 0oieps! u apyrue[2,3,5].

Hcnonp30BaHue KECTKOM BOJIBI YBEIIMYMBACT PACXO/ MOIOIIMX CPEICTB M CHIKACT KA4eCTBO
crupku. [Ipu MbIThe Takas BOJa CYIIUT KOXKY W MPHUBOIMT K JIOMKOCTH U TYCKIOCTH Boiioc. Ecin
BOJIa, KOTOPO#l MOJIb3YETCS ©KEIHEBHO, UMEET OTKIIOHCHHUS 110 HOPMaM MHHEPATU3aIH U COJICPIKUT
pPacTBOPEHHOE XKEeJe30, COJIM KaJbIMs ¥ MarHus, MapraHell, XJIOp U JPyrue BpPeIHbIC MPUMECH, TO
HEOOXOIMMO TIPOBECTH €€ XWMHUYCCKUU aHauu3 W TOoJ00paTh yCTAaHOBKY IS BOJOOYUCTKU. B
3aBHUCHMOCTH OT COCTaBa HCXOJHOW BOJBI MOXKHO YCTAaHOBUTH CHCTEMY OO€3)KeIe3uBaHUS,
YMSTUEHUS BOJIBI, 00€33apaskUBaHUS UIH KOMILIEKCHOW OYMCTKH.

Cy1iecTBYIOT GHIBTPBI ISl BOJBI PA3IMYHOTO TIpeaHa3HadeHus. CaMblil IPOCTOM 3TO QUIBTP
Ui TpyOOH OYHUCTKH, KOTOPBIA 3aJep>KMBaeT IMECUMHKH, B3BEIICHHBIC YacCTHIIbI, pkaBuuHy. OH
MIpPEJICTaBIsAeT COOOM CETKY C pa3NuYHBIMU pa3MepaMu ssueek. KapTpuKHbIE YCTAHOBKU MOTYT OBITh
MHOTOCTYIIEHYAThIe U B 3aBUCHMOCTU OT KOMITJICKTAIIMH CIIY>KaT JUIsl yMSITYEHHsI, 00e3)Kene3nBaHus,
yIydIIeHus BKyca U 1BeTa. [Ipu 3ToM Ui OYUCTKHU MOA3EMHBIX U MOBEPXHOCTHBIE BOJBI OT JKele3a,
MapraHiia U yAajJeHus PaCTBOPEHHBIX Ta30B M JApPYyrue (akTopbl UCMOIB3YETCs pa3Hble YCTaHOBKU,

Kak HaropHas ycraHoBka «CTpys», 6e3HanopHas ycranoBka «Bmaray, Jlebepput u npyrue (pucyHoK
1).

Pucynox 1.-Ycmanosok «/lepeppumy
Kaxnoli ycTaHOBKE M COOPYKEHHMIO XapaKTepHbl IMPEUMYILECTBa M HEAOCTaTKH, KOTOpHIE
OTIPECISAIOTCA MPOCTOTON KOHCTPYKIMM, MalbIMU Ta0apuUTHBIMH pa3MepaMy IpPH BBICOKOH HX
MIPOU3BOIUTENEHOCTH, 3((EKTUBHOCTHIO OYMCTKH, HETPOJODKUTEIBHBIM BPEMEHUM OTCTAaWBaHMUS,
CaMOTEYHBIM YAAJICHUEM OCAKAAEMBIX 3arps3HEHUH, OTCYTCTBUEM HEOOXOAMMOCTH B MOCTOSHHOM
obciyxuBanuu 1 1.4 [10]. Llukn paGoThl yCTaHOBKM SIBISICTCS HCHOJB30BaHHWE yCTAaHOBKH Y D-
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o0e33apakMBaHUsl BOAbI U  THUNOXJOpUTa HaTpus. Huke MoOKa3aHO MPUHIUIHAIIBHBIE
TEXHOJIOTUYECKHE CXEMBbI PAa0OTHI BBICIICH YKa3aHHBIE YCTAaHOBKHU (PUCYHKH 2,3,4).

Pucynox 2.- llpunyunuanenas mexnonoeuveckas cxema pabomul ycmanoexu «/egeppumy» ¢
UCNONIL30BAHUEM SUNOXTIOPUMA HAMPUSL

1 - nooaua ucxoomnoii 600wi;2- dezazamop-apamop;3- HACOC MeXHON02UYUecCKUIi;4- cKopblil
dunemp; 5- 610K 0be3zaparcusanus 600bl 2UNOXTOPUMOM HAMPUL;6- pe3epeyap YUucmoil 600vl; 7
- nooaua 600vl nompedoumenam

.::’

A

‘6

o

PuC_yHOK 3.- HpuﬂuunuaﬂbHaﬂ mexHoiocudyeckas cxema pa607’}’lbl ycmaHoeKu «Bnazay c
UCNOTIb306AHUEM cunoxjiopuma Hampus

1-nooaua ucxoonoit 600wvt; 2- cemuamolii unvmp; 3- 010K NPUOMOBNEHUA U O003UPOBAHUA
Koazynanma; 4- cmecumenv-6030yxoomoenumenv; 5- ON0K NPUZOMOGNEHUA U O003UPOBAHUSA
¢nokynanma; 6-oceemumens c MOHKOCIO0UHO-PEeUUPKYIAYUOHHOTL Kamepoii
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X/10nbe00pa3o6anus;7- CKOpulil  necuanvlit  Quaemp;8- 010K ode3zaparcueanus  600bl
2UnOX10pumom nampus; 9-pezepeyap uucmoit 600ut; 10- nooaua 60061 nompedoumenam

PucyHOK 4.- Hpqu/ﬂ/ll’ll/lClﬂbHCl}l mexHoJlocuvecKas cxema pa60mbz ycmaHo6KU «Cmpyﬂ»

1-nooaua ucxoonoit 600wi; 2-6ak-6030yxoomoenumens; 3-Hacoc mexHoa0zuyeckKuil; 4-o10x
npucOmMosneHus U O003UPOBAHUA KOAZYNAHMA; 5-010K NPU2OmMO6IeHus u O003UpPOBAHUS
droKkynanma;6-monKoCIOUNHBIIL  OMCMOUHUK;  7-CKOpbll  hecuanslii  uabmp;8-010K
obe3zaparicueanus 600bl 2UNOXIAOPUMOM Hampus;9-pezepeyap uucmoii 600ui;10-nodaua
600b1 nompedumenam
[IpoBeneHHBIX uCCIENOBaHME pa3paOOTaHHBIE YCTAHOBKH, IYIICHBI B JKCIUTyaTallMIO |
ycrenrHo paboTaroT B TEYEHHE MHOTUX JieT. JIOCTOMHCTBOM TaKUX YCTaHOBOK SIBISIETCS HUX
YHHUBEPCATbHOCTh, BBICOKHE YJENIbHBIE HArpy3KH, TrapaHTUU oOecredeHusl TpeOyeMoro KauyecTBa
OUMILEHHOMN BOJBI.

[Ipumenenne yctaHoBok «/leddeput», «Ctpys», «Bnaray, HU3KO U  BBICOKOHAMOPHBIE
MeMOpaHHble ycTaHOBKH («YMO»), a Tak ke JApyrue BOJOOYHCTHOE OOOpYIOBAaHUE IO3BOJISIOT
MoJTy4aTh OYHIIEHHYI0 M OOECCOJICHHYIO BOJY B IIHMPOKOM JHarna3oHe 3HAYCHUM TMOKa3zaTeseu
kadecTBa. CBOWCTBA MEMOpPAHHBIX SJEMEHTOB, BXOJSAIIMX B COCTaB MEMOpPAHHBIX YCTAHOBOK,
MO3BOJISIIOT BBIOMPATh ONTHMAIBHBIE PEKHUMBI SKCIUTyaTalldd YCTAHOBKH BOJOIOATOTOBKH TIPH
HEOOJBIINX pacxofax peareHToB[5,6,7]. TexHUUecKne W TEXHOJIOTHUYECKHE TMapaMeTpbl YCTaHOBKHU
npenacrasieHsl B Tabmuie 1.1.

Tabnuya 33
Texnuueckue u mexnono2uieckue napamempsl yCmaHo8KU
IIpeumyiecTBa yCTAHOBOK
egheppum Crpys Bnara
" HAJEKHOCTh U APPEKTUBHOCTH | * BBICOKAs = BbICOKas A(PPEKTUBHOCTD
paboTHI; 3¢ PEeKTUBHOCTH u U CTaOMIBHOCTH PaOOTHI
"  [IpPOCTOTa OOCTYKUBAHUS; CTaOUIIBHOCTh  pabOThI pu W3MEHEHUAX
= BO3MOXHOCTb TIPUMEHEHUS B npu W3MEHEHUAX MoKa3areliei KayecTBa
IIMPOKOM JIMAaNa30OHE 3HAYCHHI IIOKa3aTejied KadecTBa HCXOJIHOM BOJBI;
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OKa3aTelie KauecTBa MCXOIHOU
BOJIBI
= qppumeHeHue cuctemsl ACYTII

Ha yCTaHOBKax
MIPOU3BOIUTEIBHOCTHIO Oonee
800 M3/cyTKn MO3BOJISIET

AKCILTyaTUPOBaTh 00OpYyIOBaHUE
B IMOJHOCTBIO aBTOMAaTHYECKOM
pe)KUME YIIPABIEHUS;

®  YCHOEMIHBII MHOTOJIETHUW OIIBIT
sKcrulyarauuu B Poccun u

JOPYTUX CTpaHax.

HWCXOJHOM BOJIBI;

*  HaJEKHOCTb u
JIOJITOBEYHOCTb;

* QpOCTOTA W  HU3Kad
TPYJOEMKOCTh
00CcITy>)KMBaHUS
YCTaHOBOK;

*  aBTOMAaTH3aLUs
oOecrnieunBaeT
BO3MOXHOCTb
JUCTAHIMOHHOIO
YIpPaBJICHUS
TEXHOJIOTHYECKUMU
MIPOLIECCAMU;

*  YCHEUIHBIA
MHOT'OJIETHUI OTIBIT
sKcIutyatanuu B Poccun
U JPYTUX CTpaHax.

*  HaJIeKHOCTh u
JIOJITCOBEYHOCTb;

*  [IPOCTOTa 0OCITYKUBaHUS;

*  aBTOMATH3AlUA
oOecrnieunBaeT
BO3MOYKHOCTh
JUCTaHIMOHHOTO
YIPABJICHUS
TEXHOJIOTHYECKUMU
Ipoleccamu;

*  YCHEUIHbI MHOI'OJICTHUH
OMBIT  JKCIUTyaTallid B
Poccun n npyrux crpanax.

HpOI/I3BOIlI/ITe.TIbHOCTI) YCTAaHOBOK

ot 50 mo 30 000 M3/cyT.

ot 50 mo 2580 M3/cyT.

ot 800 10 12000 M%/cyT.

Kauecmeo ucxoonoii 6oowt:

»  XKeneso, mr/am°

hi (o) 15 (meTon oOpaboTka
OMOJIOTUYECKHI)
10 15(meTon obpaboTka
XUMHYECKHIA)
= Mapranen, mr/am°
hi (o) 0,3(meTon 00paboTka
OMOJIOTMYECKHUI)

hi (o) 2,0(meton 00paboTka
XUMHUYECKU)

* B3pemeHHBIC
Bemectsano 500 mr/a

» [IBerHocthao 300 rpan.

=  Kenezomo 15 mr/n

= Mapranengo 1 mMr/n

=  @ropao 2 mr/n

= JKécrkoctbmo 15 wr-
9KB./TT

*= MyTHOCTH - 10 1000 mr/a

(pu IOKas3aTele
myTtHOCTH cBbilIe 1000
MI/7 YCTaHOBKa
JIOTIOJTHUTEIBHO
KOMIUIEKTYETCS
MIpeIBAPUTEIILHBIM
OTCTOMHHUKOM W

MJIABYYUM TOHKOCIIOWHBIM
BOJ103200pOM);

* 1BeTHOCTH - 10 300 rpan.

* TOBBILIEHHOE COJIEpXKaHUE
xKenesza, Maprania, ¢pTopa,
COoJIEH KECTKOCTH U JP.

VYcraHoBKa IS OYMCTKH TMHUTHEBOM BOJABI, OCHOBaHHAs Ha MPUHIHUIE OOpaTHOTO OCMOca

MOKCT IPUMCHATBCA KAK Ha MNOPOMBINUJICHHBIX MPCANPUATHUAX, TaK MW IAJId HWHAWBUAYAJIBHOI'O
IIOJIB30BaHUA OJIA JOOYUCTKH. CHCI_II/IaJ'ILHaSI MeM6paHa, HMEIOMIAsACA B 3TOM YCTAHOBKC, IIPOITYCKACT
TOJIBKO MOJICKYJIbI BOABI U obecneynBaeT IMOJIHYKO OYHUCTKY OT BCCX BPCIHBIX COCTABJIAIONINX. IIo
CBOCMY COCTaBy OHa Onu3ka K Tallou BOJAC U3 JAPCBHUX JICAHHUKOB. Takue YCTaAaHOBKHA

YCTaHABIIMBAIOTCS 1O MOWKOW M O0ECNEeYMBAIOT MOJIYYCHHE KPUCTAIBHO YHUCTON MUTHEBOM BOJIBI,

KOTOPYIO MOKHO YHOTPEOJATh ISl NMUThS, NPUTOTOBJICHUS MHUINM, KYyMaHUs MaJblliell Koxa y
KOTOPBIX 0COOEHHO YyBCTBUTENBHA K XJIOPY, XUMUKATaM U COJISIM JKECTKOCTH.
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B HEKOTOpBIX CiTydasX MOCTATOYHO YCTAHOBUTH TOJBKO YCTAHOBKY JJISl yMSTYEHUS BOJBI, B
JIPYTUX MOKHO OTPAaHUYUTHCS (PHIIBTPOM JUIS yIAICHHS JKelie3a, MapraHila, OpraHMYeCKUX BEIIECTB.
Cy1iecTByIOT pa3HOOOpa3HbIE BapUaHTHl (GUIBTPYIOIIMX YCTAHOBOK, KOTOPHIE KOMILIECKTYIOTCS B
3aBUCHMOCTH OT COCTaBa MCXOJHOW BOJBI U XapaKTEPUCTHK HCIOIh3YEeMON B KaKJOM KOHKPETHOM
ciydae. Takue ycTaHOBKa Ui OYHMCTKH IMMHUTHEBOM BOJBI HMCKIIIOYAET BEPOSTHOCTH IMOCTYIUICHUS
MOTPEOUTEIIO XJIOPOPTAaHUYECKUX BPEIHBIX COCTUHEHUH, MOHOB TSDKEIBIX TOKCHYHBIX METAJLIOB,
pPalMOAKTHBHBIX 3JEMEHTOB, PACTBOPEHHBIX HE(PTENPOIYKTOB, OPraHUYECKHX COCIUHCHHH,
necTuuaoB, GocdaroB u Oakrepuit. M3 Boabl ymansiercs M3OBITOYHBIA XJIOP M HPOHMCXOIHUT €
HACBHIIICHUE KHUCIOPOJOM, HO COXPAHSIOTCS MHKPO3JIEMEHThI HEOOXOIMMBbIE opraHusMy. Bona
MPUOOPETAET CBEXKECTh, MPHUITHYIO OKPACKy M UMEET OTIMYHBIA BKYC, BHICOKYIO OMOJOTHYECKYIO
aKTUBHOCTH, JJIUTEIBHO COXpPAHSET CBOM CBOMCTBA W TPUTOJHA ISl MHUThS B CBHIPOM BHUJIC.
YcrpolictBa uist  00€33apaKMBaHUS BOJABI C TPUMEHEHUEM YIbTPA(UOJICTOBOTO HW3ITydCHUS
00eCTIeYNBAOT MPAKTHYECKU IMOJHYIO CTEPHILHOCTh 00pabOTaHHOW BOJBI, B HEW HE COAEpKATCS
00J1e3HETBOPHbBIC OakTepuu 1 BUPYChI[6,7].

YCTaHOBKM JUIi  OYUCTKM THMTHEBOW  BOJABI, pa3pabOTaHHBIC MPOMBIILICHHOCTHIO,
00eCIeYnBaOT BHICOKOKAYECTBEHHOW BOJIOW W3 JIFOOBIX MCTOYHHUKOB M MOTYT OBITh HCIOJIb30BAHBI
JUISL KHJIBIX JIOMOB, TOCTHUHHII, PECTOPAHOB, Kade, MPOMBIIUICHHBIX MPEINPUATHI 1 (hepMepcKux
xo3siicTB. [lo BKYCOBBIM KadecTBaM OYHMIICHHAs BOJa OJM3Ka K POJHUKOBOM W MOMKET OBIThH
WCIOJIb30BaHA JIJIsl TPUTOTOBJICHHS ITHUIIU M AT 0€3 JOMOJIHUTEIIBHOTO KUTISTYCHHUS.

[IpermyIiecTBOM NOJ3EMHBIX BOJ| SIBISIETCS WX OTHOCHUTENIBHO BBICOKOE KAayeCcTBO IIO
CPaBHEHHIO C BOJAMU IOBEPXHOCTHBIX HCTOYHMKOB, YTO HUIPACT HEMAJIOBAXHYIO pOJIb NPU HUX
BbIOOpe. OHAaKO, HEIOCTaTKOM HUX SBJISETCS OTPaHUYEHHOCTh MX NpuMeHeHHs. CTaOuibHOe e
BOJIOCHAO)KeHUE TpeOyeT HaJIMuyMsl HMCTOYHHMKA, KOTOPBIA C POCTOM YHCICHHOCTH HACEJICHUS U
pa3BUTHEM MPOMBIIIIEHHOTO MPOU3BOJCTBA CMOXKET YAOBJIETBOPATH BO3HUKAIOIINE NOTPEOHOCTH B
BOJE.

Ha ocHOBaHHMM BBIIIECKa3aHHOI'O MOXXHO CZENaTh BBIBOJ, YTO CO BPEMEHEM OOJbIIMHCTBO
HAceNE€HHBIX IYHKTOB, HCIOJb3YIOMIME TMOA3EMHBIX BOJ, BBIHY)KIEHbl OyIyT THepedTH Ha
HCIIOJIb30BaHUE BOJI TOBEPXHOCTHBIX UCTOYHHUKOB.

Boapl MOBEPXHOCTHBIX HMCTOYHHMKOB XapaKTEpU3YIOTCSd OTHOCHUTEIbHBIM IOCTOSHCTBOM
KOJIMYECTBA, HO U HE MOCTOSHCTBOM HX KayecTBa, T. €. MYTHOCTH, 3HAYEHUsI KOTOPBIX BO MHOTOM
3aBUCAT OT BpemeHa roaa[10].

B Hacrosimee BpeMsi COCTOSHUS CYILECTBYIOLIMX CHOCOOOB OCBETJIEHMs, 00e33apa’KuBaHHE
MOBEPXHOCTHBIX U MO/I3€MHBIX BOJIbI TOKA3bIBAET, YTO MPOOIEMbI OUMCTKU BOJIBI ocTatoTcsi. Hu onHO
COBPEMEHHOE YCTaHOBKa HE SBJSAETCS 3HAYUTENIBHBIX IPEUMYLIECTB IHiepen ApyruM. g
BOJIOIIOITOTOBKH CEJILCKUX MaJIbIX HACEJIEHHBIX MYHKTOB €lle TpeOyeTcs Co3/1aHne ManoradapuTHbBIX
YCTaHOBOK C HU3KOM 3HEPrOEMKOCTBIO, TPOCTOM KOHCTPYKIMEN U HECIIOKHOM SKCILTyaTallue.
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AHHOmamcua: 0ap Makoia maxauiu UHWOoOmu o0omosaxyHuu waxpu Jlywanbe odappaci
wyoaacm. Kaiio kapoa mewasad, xu 6apou Xaiiu MYWKUIOM mayoud 6a HABCO3UU UHUWIOOMU
mo3akyuii mapuku "bapromau capmoszyzopi oud 6a pywou uUHWoOmu 0OMO3AKYHU 0ap waxpu
Iywanbe" manab kapoa mewasao.
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mayouo 8a HABCO3UU UHULOOM.
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O6u udmocu BopuANIaBaHAA Aap WHIIOOTH O0To3akyHuW mI. [lymanGe omymarum Oayiann
JOIITa, JIOPOM TApKUOXOWM MUHEpaiil (TWI, KyM, HAMAKXOHM MUHEpaIi) Ba MOJJIaXOH OPTraHUKM
mebOomaa. Conxou oxup, 00U MapTOBU BOPUIOTH TOPOU MUKIOPH 3UEIN TYPYXXOH IOPOU HUTPOTEH,
docdarxo, oxan, maxcynotu Hadpth, [IABu cuHTeTMKH Ba Faiipa MeOomaa. MyaiisH kapiaaHu
TapKUOW XUMHSBUH 00U udoc THOKKM meromonorus [1-5] map 3amuuam Jlaboparopusiu Mapkaszuu
KOpXOHau 00TO3aKyHil aHYOM JI0/a LIIy1aacT.

Hap vamBamm 31 Mabiaymore WMHBUKOC EdTaact, KM ouj 0a Oab3e HMGIOCKYHAHIAroH Ba
napaMeTpxou Ha3opaTIlaBaHIapo JAap OO0M MapTOB Jap JapoMajrox Ba OapoMaad HWHIIOOTH
o0to3akyHit 6apou conxou 2020-2022 UHBUKOC MEKYHAI.

Yaosanu 34
Camapanoxuu Kopu mo3amaguu Mo0OaAxou XumMusigil 0ap UHUWoOmuy 0OmMo3aKyHil
Ne Monpaaxou KoncenTparcus KoncenTparc Camapano
TAPKUOH o0l M MOAAAX0 XAHIOMH MAHM MOJJAX0 0AbAH KHH TO3aIIABI.
uduioc BOPH/IIIABH 0a To3amaBu nap %
HHIIOOTH HHIIOOT, MI/JI
o0To3aKyHaHaa, MI/J
1 Monnaxou 25.8 14.1 45.4-76.8
0 MyaJuiaK
2 Hurparxo 0.23 0.26 -
.0
3 docparxo 1.50 1.02 32.0
.0
4 Cyndarxo 22.2 19.41 12.5
.0
5 OxaHu 0.22 0.16 27.3
.0 JyBaJICHTA
6 pH 6.7 6.6
0

Taxauiam MaBoau Ha3opatu Jaboparopi Oapou ucTHdOIaM HHIIOOTH TO3aKyHi (dagBamu 31)
a3 TO3a Kap/laHu FalipuKaHoaTOaXIIM 00 MapTOB a3 JIEMEHTXOU OMOTeH# Ba JUrap 4y3bXo I1axoar
Menuxan. I[lac a3 to3a kapmanu oOu udiaocu Maumiin ad30uIIM HUTPUTXO Oa Hazap mepacan,
camMapaHOKWHU T03a KapnaH a3 ¢ocdarxo xarro 6a 50% namepacaa. CaMapaHOKHUU MMACTH TO3aKyHI
WHYYHHH 0apOW OXaH, MOJJIaXOW OPTaHHK#, XJIOPUIXO Ba cyndaTxo 0a MymIoxuaa Mepaca.

Humonnnxanaaxon BOKEWH CcaMapaHOKHH HWHINOOTH TO3aKyHH 00 TarupEOMH XYCYCHSTXOH
cudarii Ba MUKIOpUM 00 uocurynae, Ku 6a TO3aKyHi BOpUA MeIlaBaHja, 0aja IIyJaHU XOJaTh
TEXHUKUHU TAYXU30TXOM TEXHOJIOTH Ba CapMBAKT TaH3UM HaKapJaHHW paBaHAM TEXHOJIOI# 1IapX J0ja
MeIlaBaH/I.

Conxou OXHp X0JaTH TEXHUKHUHU Iabakau 00TO3aKyHMM KOPXOHa Jap KOpXOHaW 00TO3aKyHHU
. Jlymanbe sik6opa 6an mrynaact. Jlap aiiHu 3aMoH, 00U MapTOBU Maullil 6a cucTeMan TEXHOJIOTH
BOpHUJ MEIIaBaj, ap OH a30TH aMMOHHUI OapTapit gopan Ba 0apow KaM KapJaHW MHKIOPH OH,
uctudonabaprun XaB3xou TO3aKyHUH OMOXUMUSABH 3apyp acT (00 BocuTau pacTaHUXOHU 00i). AMMO
a3 cababu xy0 ¢aboIuAT HaKapJaHW TA4YXU30TXOHM 3apypil (KOMIIPECCOPXO0, a’dPOTEHKXO) KOpPH
camMapaHOK MHIIOOT Oa Hazap Hamepacaa. TaxJuiyM XOoJIaTh TEXHUKUU HWHIIOOTH Ma3Kyp HHIIOH
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MeInXala, KH Jap MauMyb, MHOIOOTXO XaMUYyH 3ap(XoM TaxIIMHKyHaHAa KOp MEKyHaH] Ba Jap
HaTHYa MOJJIAXOM CaxTH TapkuOM 00 XxamMuyH Jioi € uiu (aboa MemaBana. MHII00TX0U a3pOTEHK
caMapaHOK KOp HaMEKyHaH]l Ba a3 UH Py TabCHUPU TO3aKyHH MOJAAXOW OPTraHUKUHM TapKHOU oou
upnoc to 50% wmepacaa. Hap Tynu 25 coiam OXHWp SATOH TAbMHPHU acOCH T'y3apOHHJAa HAIIyIaacT,
amopTtu3auusan xyau uHmoot a3z 70 to 100% -po Tamkuin menuxaza Ba SIK KUCMH OHPO YMyMaH
TabMHpP KapllaH FAWPUUMKOH acT. TO3aKyHUH MIIOBaru 0O MapTOB Jap OHOIYPYIXOH Iyp a3 JIOH &
i (Haboi aHYOM J10]1a MEIIIaBa/.

Jlap uapaénu TeXHOJIOT# Aap cucteMan 00To3aKyHuu 1. JlymanOe mapToBXou caxT Ba MOeh 0a
BY4Y]l MEOSTH]I: JIOMH (WTid) a3 Xal 3uén Gaboiryaa, per a3 3aphXou TaxXIIMHUN aBBAIUS, MOIIAXOH
MyalTaku (TuracTMaccaxo, JiaTaropaxo Ba Falipa) MIMHOKYHaHJa a3 3ap(pXoW TaXIIMHWH aBBAJIHS
OapoBapja memaBan. Tapku0 Ba XyCyCHSATXOM MApTOBXOM MOEh Ba CaxT Jap 4daiaBaiu 32 oBapjaa

myaaaHz.
Yaosanu 35.
Tascughii xocunuasuu napmosxou Moeveii 8a caxm 0ap UHUOOM
Homu mapToBx0 Xaumu XOCWIIIABUHA Hamuoki, %
MapToB, TH/IILP.
Wnu davoi 7,92 95,9
Kym 1,97 75
Mogmaxou CcaxTu 0,19 68

MIMHOKYHaH/a (IUIACTUKH, JlaTarnopa
Ba Faiipa)

PaBanjxon XYyIMIKKYHHHM MEXaHWKHU WM (aboll Ba JIOW Jap MHIIOOTH TO3aKyHH NEMOWHI
Hamyaana. TUOKK TEXHOJIOTHsM MaBYy/a, MApTOBXOM CaXxT Ba MOEb (JI0iHU Tap, J1oitn (arvoi) Gapou
HUTaxJopit 0a 4yoixoM MaxCycu MaWJOHM yamoBapuM wiu ¢aona Qupucrona MemaBaHa, Ku 00
BocuTau rapmuu oprod Oyxop MemaBajg. Mapka3u oOTabMHHKYHH, KU Jopou 54 maijjoH4au J10i
acT, 0a TaBpu KaHOATOAXII KOp MEKYHa/I.

XaMHH TapuK, 1ap GaboUsITH CUCTEMan 00To3aKyHUU maxpu Jlymanoe MyIIKUIOTH 3€pPUHPO
MyaiisiH KapJJaH MyMKHH acT [4,5]:

- MHIIIOOTH TO3aKyHI HaMETaBOHAH[ 00XOM MapTOBPO Ml a3 TABMHUPH acOoCH Ba UBa3 KapIaHH
TAYXU30T CaMapaHOK TO3a KyHaHH, KU Oapon OHXO MaOjard MOJHUSBUHM Hazappac JIO3UM acT Ba
XapoYyoTH MOJJIH;

- Japadau QapcyaalaBuy TayXU30TH TEXHOJIOTHHM MHIIOOT, 0a Xxucobn MuéHa 3uéna 6a 70%
Mepacas;

- 00 cababu agzoum épranu axonmuu m. Jymanbe, xaymu TaBauad o0u udiaoc 60 Tarup
€branu xycycusar Ba cudartu oou udiaoc mead3os;

- JTACTTOXXOWM a’POTCHKHA Ba XaB3XOHM OHMOJOTA camMapaHOK KOp HaMeKyHaJ Ba a3 WH Dy,
caMapaHOKWH TO3aKyHM MacT acT.

Nmpy3 Oapor xamm MYHIKWJIOTH TayJIuj] Ba HABCO3MM MHIIOOTHM 00TO3aKyHil '"bapHoman
capMosTy30pit ouJl 6a pyIIIM UHIIOOTH 00TO3aKyH# Aap maxpu Jyman6e" 3apyp HOoHHCTa MEIIaBal.
bapou Homn mrynan 6a xagadxou 6apHoMa, xayum Bazudaxou 3epuH 0a Hakma rupudra mrygaacr:

1. Mapxuia 6a MapxXuia MBa3 KapJaHM TayxXu30TXoM (apcyapamryna 060 TayxXxM30TXOH HaBH
3aMOHaBH, KU 0a TamaboTH MyOCHPH SKOJIOTH 4aBOOTy MeOOoImaHT;

2. CoXTMOHH CexXH 00XYIIKYHUH MEXaHUKHU WIN (aboll;
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3. HaBco3un mabakaxou TEXHOJOTHH 3aphXOHW a’paTCHOHHN, METaTeHK#W, oOuW mapTtoBu 00
XaB3X0M OMOJIOTH To3amaBaHIa Ba 0a XayMmMH 3apypud TO3aKyHH PACOHHMIAHM HKTHJIOPH BOKEUH
HHIIIOOT.

Hap Hatu4yam T1arOuku OapHOMam map Oono rydramryna, UKTHIOPU BOKEUH CHUCTEMaH
o0To3akyHit map m. JymanOe Oexrap rapauaa, Xauid MpoOjieMaxouW YOWIOMITa Jap WHIIOOT Ba
UKTUJION CaMapaHOKHH TO3aKYHUH 00XOU apTOBPO 3UE MEIIaBaj.
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AHHOTaHI/Iﬂ: B CTAaTbC pPaACCMATPHUBACTCA aHAJIN3 BOIJOOYUCTHBIX COOpY)KeHI/Iﬁ ropoaa
[[ymaH6e. OTMe‘{aeTCH, qTo I PCUICHUA HpO6J’IeMLI Tpe6yeTc;I PEMOHT KW MOACPHU3ALUA
BOAOOYHUCTHBIX COOpy)KeHHfI B paMKax «HHBCCTHHI/IOHHOﬁ IporpamMmsal pa3BUTHA BOJOOYHCTHBIX
coopykenuit ropoaa Jymanoe».

KuroueBble cjioBa: npo0aemMbl, BOJOOYHCTHBIE COOPYXKEHUS, OBITOBBIE OTXO/Ibl, XUMHUYECKHE
OTXO/bl, PEKOHCTPYKIIHMS U MOJEPHU3ALMS COOPYKEHUM.

Annotation: the article deals with the analysis of water treatment facilities in the city of
Dushanbe. It is noted that to solve the problem, repair and modernization of water treatment
facilities is required within the framework of the Investment Program for the Development of Water
Treatment Facilities in the City of Dushanbe.

Key words: problems, water treatment facilities, household waste, chemical waste,
reconstruction and modernization of facilities.

COCTOSITHUE Y HAITPABJIEHU A PEIIEHH S BOITPOCOB BOJOOTBEJIEHMS B CEJIBCKOM
MECTHOCTHU B CTPAHAX HIEHTPAJIbHON 1 BOCTOYHOM EBPOIIHI (IIBE)
Hopmaros A.1O., Mapamos M.b., Fanunes JI.H.

(Taoorcurcruii mexnuueckuii ynueepcumem um. akao. M.C. Ocumu,
2. ywanbe, Pecnyonuxa Tadxcukucmarn)
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KuiroueBble c¢JjioBa: caHWTapys U TMIMEHA, BOJOOTBEIICHHUS, CEIbCKOM MECTHOCTH, BOIHBIE
pecypcesl.

AHHoOTanus. B cratbe peub UIET O COCTOSHUE BONOOTBEAECHHUS B CEJICKOM MECTHOCTH B
CTpaHax LIEHTPAIBbHON M BOCTOUHOM EBpoIbI, a Takke MyTel pelieHne 3TUX BOmpocoB. Pa3zpaboTka
TexHojorun BomootBeneHus Wil [II'T m cenbCckoM MECTHOCTM MpEeayCMaTpuBAaEcT CO3JAHUE U
000CHOBaHHE pAIMOHAIBHBIX CXEM BOJOOTBEIEHHUS, OUYUCTKU U YTHIU3ALUU CTOKOB, B OCHOBY
KOTOPBIX IOJIOXKEHBI COBPEMEHHBIE JOCTUKEHUSI CUCTEM BOJOOTBEIAEHUS FOPOACKUX TEPPUTOPUI C
y4eToM 0cOOEHHOCTEH KOMMYHAIIbHON MHKEHEPUHU CEIbCKOW MECTHOCTH.

YpoBeHb JIoCTyrna HaceleHUs K BOJOCHA0KEHUIO U BOJOOTBEACHUIO - OJIMH U3 3JIEMEHTOB,
OTIPECTISIONIUX KaYyeCTBO XKU3HU delioBeka. O0ecnevueHrne 0JMHAKOBOTO YPOBHS JKU3HH B TOPOJC U
JIEpeBHE - HacylllHas 3ajava LeHTpalbHOM W MecTHOM Biactu. I[lo manneiM OOH, k 2050 romy
HEXBaTKa BOJIbI CTAHET CEPhE3HOM MpoOJieMo uisi Oosiee 5,5 MIIPI. YeNOBEK BO BCEM MHPE. 3M0POBBC
JFOZIeH, 0co0eHHO BO BpeMsi robamsHol maHnemun COVID-19, 3aBucHT OT kKauecTBa MATHEBOM BOJIBI, a
TaKoKe JIOCTYMa K CAaHWTAPUU U TUTHEHE. DTO OCOOEHHO aKTyallbHO ISl HACENCHHS, MPOXKHBAIOIIETO B
CEJIbCKOW MECTHOCTH.

CornacHo oryery Bcemupnoro 6anka 3a 2016 roa, Tombko 38 TpOIEHTOB ItOJEH B
TamxuknucTaHe UMEIOT JOCTyN K Oe3omacHON mUTheBOM Boje. B To Bpems, kak 78 MpoOLEHTOB
MOJIB3YIOTCS OCHOBHBIMU YCIIYTaMH, CBS3aHHBIMH C HAJTMYUEM MUTHEBON BOBI, TOJIBKO 53 MPOIICHTA
HMMEIOT JIOCTYII K OCHOBHBIM CPEJICTBAM CaHUTAPHH.

O¢ddexkTuBHBIE MW YCTOHYMBBIE CHUCTEMBI CaHHTApHH TPEeOyIOT MHOTOCEKTOPHOTO U
MHOTO(aKTOPHOTO BKIIana. [[MHAMUYHAS U Pa3BUBAIOIIASCS JICATEIHHOCTD 10 PA3BUTHIO B CEIBCKUX
HACEJICHHBIX MyHKTaX TpeOyeT MOCTENEeHHOro, reorpaguuecku 3aBUCHUMOrO (JIOKaJTU30BAaHHOTO) U
JEIEHTPAIM30BAHHOTO MOJYJIBHOTO TIOAXOJa K pa3paboTKe pelieHuid MpolieM CaHUTapUu.
Pemienust pekoMeHIyeTcsi OCHOBBIBATH HA IMEPEAOBOM ONBITE, COLMAIBHON NPUEMIIEMOCTH U
MPEANOYTEHUAX OJIb30BATENEH, a TAK)KE TEXHUUECKON HAZEKHOCTU PEIICHUI.

[Ton BODOOTBeZAEHMEM MallbIX HACEIEHHBIX MYHKTOB Ha Tepputopuu OsbiBiero CCCP
MPUHATO MOHUMATh CHCTEMBI MOCEJICHUH C YUCIOM >KUTENEH 10 5 ThICAY YEJIOBEK U OTAEIBHO
pacnoioKEeHHBIX 3/1aHui [ 1].

B EBpomne mox omnpeneneHue «Majble HAcCEJIECHHbIE IMYHKThD» MOJNAJA0T TMOCEIEHUs C
YHCIIOM JKUTeNeH 10 2 Thicsad 4enoBekK. Camblii BHICOKHIA TPOIEHT HACENICHHsI, TIPOKUBAIOIIETO B
MOCENIEHUSAX C KOJIMYECTBOM JkuTeiae no 2 Teicay - B Crnosenun (51,5 %), camblii HU3KUH - B
Pymbianu (9,2 %), B cpennem xe B ctpaHax LIBE stor mokasarens cocrasnser 20,0 % (29,94 u3
150,0 MUIITHOHOB YEJIOBEK), @ KOJMYECTBO TAKWX HACEJICHHBIX MYHKTOB paBHO 109647 uz 142645
(mm 76,9 %).

CrnopeHns
Iomsima
JhrTea
Cnopaxis
DCTOHIA
Yexmsn
Lonrapnsa
Jlarens
Benrpus d
PyuyHi == |

-l -

bl -l b
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Puc 29. Yucnennocmo srcumenetl, sHcusyuux 6 HaceieHHvlX NyHKmax ¢ Haceneruem 0o 2000
yenosek, 6 cmpanax L{BE, % [2]

Crnenyer OTMETUTH, YTO, KaK MPaBUJIO, CEJIbCKWE HACEJCHHbIE ITYHKTHI, MO0 CPAaBHEHHIO C
ropoAaMu, KOHOMHYECKH ciiabee, arpapHble perHOHbl MEHEee Pa3BUTHl U HE UMEIOT BO3MOXKHOCTH
MOJIYYUTh HEOOXOAMMYIO IKOHOMUYECKYIO MOMOIUIL AJISi Pa3BUTHUS BOJAONPOBOJHON U CAaHUTAPHOU
uHppacTpykTyphl. Mcxonsa U3 3ahay 3allUThl BOAHBIX PECYpCOB U TOBBIIICHHS OIAaroCcOCTOSHUS
HaCEJICHHUs, BA)XHO MPU3HATh, YTO Pa3BUTHE CUCTEM BOJOCHAOKEHHS U BOJOOTBE/ICHUS B CENIbCKOM
MECTHOCTH SIBJISIETCSI HEOTJIO)KHON HEOOXOAMMOCTBIO.

VYaaneHue OTXOIOB C MOMOIIBIO BHIBO3HOM CHCTEMBI HE MOXET O0ECIEeUUTh HAIEKAIINX
CaHMTApHBIX ycioBui. Tak, Hampumep, €ciiu HOpMa BOJOMOTPEOJICHHS BO JIBOpE, HE MMEIOLINM
BOJOOTBeICHUs cocTaBisieT 20 ji/(4enecyT ), TO MPU YCTPONCTBE BOJOOTBEACHHS TAKOTO JBOpa C
MUHUMaIBHONH HOpMOW BomooTBeaeHus 100 ji/(denecyT ) 3a TOA OT OJHOTO KUTENSI 00pa3yeTcs 10
36 M® CTOUHBIX BOJ, MM 8 MATHTOHHBIX ABTOLMCTEPH, a IPU YCTAHOBKE BAHH, CTUPAIBHBIX MAIIHH,
MOCYZOMOEYHBIX YCTPONCTB pacxojJ BOJbI Ha OJHOTO 4YeJIOBEeKa yBelW4YMBaeTcss B 2 - 3 paza.
VYuuThiBas, 4YTO BBIBO3HAS CHCTEMa YAAJECHHUS CTOKOB MO CPABHEHHUIO C CHCTEMOH BOJOOTBEACHUS,
MMeeT IIeNIbIi psAJl CAaHUTAPHBIX HEJIOCTATKOB, OHA €Ille U SKOHOMUYECKU HEBBITOJHA - yIaJCHHE
CTOKOB TIpH BBIBO3HOM cuctemMe mouT B 10 pa3 1gopoxe CTPOHWTENbCTBA M OKCIUTyaTalluu
BOJIOOTBO/ISIIIUX OYUCTHBIX COOPYKEeHHH [3].

Takum 00pa3oMm, MO SKOJIOTUYECKHMM H 3KOHOMHUYECKHM COOOPaXCHHUSM CTOYHBIC BOJBI
JOJDKHBI  yIANSAThCA 1O BOJOOTBOSIIMM TPyOONpOBOAaM C TMOCJICAYIOIIEH OYUCTKOW Ha
CHEIHAbHBIX COOPYKCHUSIX.

KpoMe couuanbHOro M HSKOHOMHYECKOTO acleKkTa IMpoOsieMbl CeIbCKOXO035IICTBEHHOTO
BOJIOOTBE/ICHUS, BO3HUKAIOT BOMPOCHI OXpaHbl OKpyXkaromend cpenbl. CTPOUTENBCTBO CHUCTEM
BOZIOCHAOXKEHUsI 0e3 BOJOOTBENCHHS MOXET MPHUBECTH K TMOJTOIMJICHHIO HACEICHHBIX IYHKTOB,
3arpsi3HEHUI0 TMOA3EMHBIX BOJI M MallbIX peK, MHOTHE U3 KOTOPBIX YK€ ceiuac TpeOyroT
OCYIIECTBIICHHSI O€30TIaraTeIbHBIX MEp M0 UX 0370POBJICHUIO.

['maBHBIM HaNpaBIIECHHEM PAa3BUTHS CUCTEM BOJIOCHAOKEHHSI B CEITBCKONH MECTHOCTH SIBIISICTCSI
CTPOUTENBCTBO TPYIIOBBIX M JIOKAIBHBIX IIEHTPAIM30BAHHBIX BOJIONPOBOIOB C BBOJIOM B JIOMa, a
TaKkke 000pyJOBaHUE UX CHCTEMaMHU BOJOOTBEJCHHS. TaKkue CHCTEMBI IOJKHBI OBITh 000PYIOBaHBI
OUYHCTHBIMU COOPYKEHUSMHU, 00ECIICUNBAIOIINMHU HAJIeKaIIee KaueCTBO MUTHEBOM BOJIBI, a TAKKE
COOPYKEHHUSIMH OYMCTKH CTOYHBIX BOJI, CIOCOOHBIMH OOECIEeUUTh UX KaueCTBO, COOTBETCTBYIOIIEE
KaueCTBY HOPMAaTHBHO OYHUIIIEHHBIX CTOKOB.

Cpenu CyIecTBYIONUX CHCTEM OYHCTKH CTOYHBIX BOJI B MAJIbIX HACEICHHBIX MYHKTaX CTpaH
[IBE nanOosiee mupoko UCTOIb3YIOTCS BHITPEOHBIE SIMBI (MMU MOJIB3YIOTCS 0KOJIO 75 % CenbcKoro
HaceneHusi) [2]. C TOukM 3peHUS] OYHCTKHM CTOYHBIX BOJI 3Ta CHCTEMa OYEHb HECOBEPIICHHA,
MOCKOJIBKY TIPEAIOJIaraeT JIMIIb HAKOIJICHWE WU TPEIBAPUTEIBHYI0 OYHCTKY CTOKOB M HE
paccunTaHa Ha TOJHOIICHHBIN MPOIECC OYMCTKU CTOYHBIX BOJ OT 3arpsi3HEHUH JI0 HOPMAaTHBHBIX
nmokasaresieil. BTopbIM MO pacmpoCTpaHEHHOCTH THUIIOM OYHCTHBIX COOPYXKEHHH B MaiblX U
CEeNIbCKUX HaceleHHBIX MyHKTax ctpaH LIBE sBustoTcs coopykeHuss OMONOTHMYECKON OYHMCTKH C
aKTUBHBIM WJOoM. Haubonee MIMPOKO TakWe COOPYKEHUS HUCIOIB3YIOTCS B CEIbCKOM MECTHOCTH
Ocrtonnu U JIuTBEL. bronorndeckre OUMCTHBIE COOPYKEHHS 00Jiee CIIOKHBI B TEXHUYECKOM TIaHe,
HO TpHU HaJJIeXallell SKCIUTyaTalluy, Kak IMPaBWIIO, YAOBJIETBOPSAIOT TPeOOBaHUSIM IO KayeCTBY
OYUIIEHHBIX CTOYHBIX BOJ. B yCIOBHSX ceIbCKOIl MECTHOCTH COOPY>KEHUS OMOJIOTUYECKON OYMCTKI

OOBIYHO TIPEACTABICHBI HEOOJBIIMMHA OYMCTHBIMUA CTAHIIUSAMH, OOCITYXKHUBAOIUMU 10 50 KUTENeH,
137



B®U Ba OKOJIOI' A

WIH JIOKaJbHBIMH CHUCTEMaMH OYHCTKH CTOYHBIX BOJ, KOTOPHIE PACCUMTAaHBl Ha OOCITY)XMBaHUE
OTJIETIbHBIX IOMOXO3SIMCTB (C KOJIMYECTBOM KHUTeNeH oT 5 10 50).

.
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Puc 30. Pacnpedenenue munos cucmem oyucmxu CMoyHbIX 800 8 CElbCKOU MECHHOCIU 8
cmpanax [[BE [2]

Ceifyac CHUCTEMBI OYHCTKH CTOYHBIX BOJ, OOCIY)XMBAIOIIUX OTAEIbHBIE IOMOXO3SICTBA,
proOpeTaroT Bce OOJBIIYI0 monyisipHOCTh B cTpaHax L[BE. Tak, manpumep, Tonbko B Uemickoit
PecniyOonuke B Teduenue nocieanux 10 JeT MOCTPOEHO M BBEACHO B AKCIUTyaTaruio okojio 30 ThIC.
Takux cuctem, odciyxuBaronmx 150 Teic. sxuteneit, wu 1,5 % HaceneHus 3Toi cTpansl [2].

CucTtemMbl OYUCTKHA CTOYHBIX BOJ B €CTECTBEHHBIX YCJIOBHUSX TaK)K€ HAXOIAT NMPUMEHEHHE B
ctpanax L[BE. Pan crpan (Octonusi, Uexus, Beurpus, Ilonpiia) MMEOT MHOTOJETHUN OIBIT
WCIOJIb30BAaHUSI OUYMCTHBIX COOPY)KEHHUU Takoro tuma. Bmecte ¢ Tem, ectb ctpanbl (CroBakws,
Bonrapus), B KOTOpPBIX OMBIT UCTIOJIB30BAHUSI COOPYKEHUN €CTECTBEHHOM OMOJIOTHYECKON OUMCTKH
He3HauuTeneH. B crpanax LIBE cpenu cucrem mnomoOHOro Ttuma Hambojiee pacripoCcTpaHEHb
UCKYCCTBEHHbIE OOJOTHBIE Yrobsi (BETJIaH[bI), PACTUTEIBHO-TIECUAHO-TPYHTOBbIE (UIBTPHI,
(GUIBTPHI C UCIIOJIB30BAHUEM MAaKpO(PUTOB (BOAHBIX PACTEHMI), JTIaTyHbI U UPPUTALIMOHHBIE CHCTEMBbI
JUTSl OYMCTKH CTOYHBIX BOJ.

B JlutBe HakomieH 3HAYUTENbHBIM IOJOKUTEIBHBIM OIBIT HCHOJIb30BAaHUS MPUPOIHBIX
cucTeM JUIsl OMOJOrMYecKOW OYMCTKM MpPEABAPUTEIBHO OYMILIEHHBIX CTOYHBIX BOJ. BOJbIIMHCTBO
BEPTUKATBHBIX TPOCTHUKOBO-TIECYAHBIX (PHIBTPOB PabOTAIOT AOCTATOYHO I(P(HEKTUBHO B YCIOBUIX
XO0JIoAHOTO OanTtuiickoro kinuMara. B To ke Bpems, B CrnoBakuu 3a mociennue 10 ner ObLIO
MIOCTPOEHO TOJNBKO 10 OYMCTHBIX COOPYXEHHI € HCIOJIb30BAaHHUEM BeTIaH/0B. ONIMOHEHTH TaKuX
COOPY’KEHHH BBIJBUTAIOT PsiJl BECOMBIX apryMEHTOB, CPEIU KOTOPBIX: HOTPEOHOCTh B 3HAYUTEIBHBIX
TEPPUTOPHUAX, HX HECOOTBETCTBHE KIMMAaTHYECKUM M TNPUPOIAHBIM  YCIOBHSM, HH3Kas
3¢ PEeKTUBHOCTD OYUCTKH CTOKOB U T.II.

B psne esponeiickux ctpan (LLBenus, I'epmanus, Hopserus) B mocienHue rojibl BHEAPIETCS
U TOJTyYaeT pa3BUTHE TaK Ha3blBaeMas «yCTOWYMBAs CaHUTapus». HoBble KOHIIETIIUN OOpaIeHHs C
OBITOBBIMU CTOKaMH pPa3pabOTaHbl HAa OCHOBE YCTOMUYMBOTO DPa3BUTHSA, TO €CThb HOBBIE CHUCTEMBI
BOJOOTBE/ICHHUS JIOJDKHBI OBITh PEHTA0EIbHBIMHU, COIIMATIEHO OPUEHTHPOBAHHBIMHU U JKOJIOTHYECKH
IpyXecTBeHHbIMU. OHHU JIOJDKHBI MPEeAycMaTpuBaTh Pa3AeiabHbIA COOp U YTHIIM3AILUIO MPOAYKTOB
KM3HE/IESATETFHOCTH YeIOBEKa, TO €CTh CTOUYHBIE KOMMYHAIBHEIE BOJIBI - «CEphIe» CTOKH'Y), Moua 1
(dekanuu - T0JKHBI OTAETBHO COOMPATHCS M YTHIIM3UPOBATHCS TyTEM IMOBTOPHOTO MCMOIb30BaHUS B

11y Cmounvle 600b1 npunamo pasensamo Ha «uepHviey ((exarbhble) - nocmynaouue om myanemos, u

«cepbvle)y - om YMvléalbHUKOE, PAKOBUH, 6AHH U ObIMOBOTU MEXHUKU.
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KadeCcTBEe MPHUPOJIHBIX pecypcoB (IIEHHBIX BEIIECTB, BOJbI, Teruia). OxHako B ctpanax [IBE atm
HOBBIE KOHIIETIIMU BOJJOOTBEICHUS €lIe HE MPEICTaBICHBI COOTBETCTBYIOIIUM 00pa3oM.

B wenom cnepyer otMeTuTh, 4To B cTpaHax LIBE mpoueHT noakiarouyeHus: TOMOB KUTEIIEH
MaJblX HACEJIEHHBIX IYHKTOB K BOJOOTBOJSIIMM CHUCTEMAaM M OYHMCTHBIM COOPYKEHUSM, I10
CPaBHEHHIO C Pa3BUTBIMM CTpaHaMu 3amagHoil EBporibl, MeeT 3HauMTeNbHBIE pe3epBbl (puc. 3).
OT0 00BACHAETCA UINTEIbHBIM UTHOPUPOBAHUEM Pa3BUTHUS MHPPACTPYKTYpPbl BOJOOTBEIEHUS MPU
aIMMHHUCTPaTUBHO-KOMaHJHON cucreMe ynpasieHusa. llociae mnageHuss KOMMYHMCTHYECKHX
PEKUMOB  M3-3a OKOHOMMYECKMX Ipo0JieM pa3BUTHE HHQPACTPYKTYPbl  BOJOOTBEACHUS
IIPOUCXOJMIIO OYEHb MEUIEHHBIMH TEMIIaMM, YTO OBLIO BBI3BAHO (PMHAHCOBBIMM IpOOIEMaMU
Iepexo/ia OT IIaHOBOM (KOMaH/IHO-aIMUHUCTPATUBHOMN) K PHIHOUHOM SKOHOMHUKE, 3aKOHO/IATEIbHO
HEYpPEryJIMPOBAHHOM CHUTyallMeW € INpUBATHU3aLMEd BOJOOTBOMAIIMX CUCTEM M T.I. I'ocymapcrsa
[IBE 3HaunTenbHO pa3sBUIM U MPOJOJIKAIOT Pa3BUBAaTh CBOU BOJOOTBOJAIINE CUCTEMBI U CUCTEMBI
OYMCTKH CTOYHBIX BOJ, BO MHOTOM Oiaromapsi momiepxkke EBpomeiickux (OHIOB Aisi CTpaH,
npucoeaunusiuxcs kK EC (PHARE, ISPA, ®oua npucoenuHeHus u T.11.).

AHanu3 3apy0eXHOr0 OIbITAa Pa3BUTUS BOJOOTBOJSIIEIO XO3SHCTBA MO3BOJIAET BBIICIUTH
TaKHe HallpaBJICHUs PELIEHUS BOIIPOCOB BOJAOOTBENCHNUS B CENBCKOM MECTHOCTH:

1. IMoxknrouenre MalbIX HACEJIEHHBIX ITyHKTOB K OYHMCTHBIM COOPYKEHHAM KDYITHBIX
ropofioB. DTOT BapHaHT 1elecoo0pa3HO paccMaTpuBaTh B ciydae, KOIJAa pAacCTOSHUE OT
HACEJICHHOT'0 IyHKTa 710 OJpKaiIield CUCTEMbl OYMCTHBIX COOPYXKEHUN CPaBHUTEIBHO HEOOJBILIOE,
U UMEIOTCS OJIaronpusATHBIE TeorpadpuuecKie yCIOBUS s MOAKIIOUEHHS HEOOIBIINX MOCEIKOB K
cyuiectBymomei arnomepauuu. CerogHss Takoe pelIeHHe IIUPOKO HIpumMeHsercs B Yenickoi
pecnyOsnuke u ClloBakuM, T[€ PEKOHCTPYKLHS M MOJEPHHU3ALUs LIEHTPAIbHBIX OYHMCTHBIX
COOPYKEHMM HJET C Yy4eTOM IOJKIIOUEHUS K HUM JIOTMOJHHUTEIbHBIX CEIbCKUX HACEIEHHBIX
MYHKTOB. BOjHbIE KOMIAHUU MPEANOYUTAIOT LEHTPATU30BaHHbIM MOAX0A M padoTy ¢ KPYHHBIMHU
OYMCTHBIMU COOPYKEHHSIMHM TOpojia, K KOTOPBIM MOIKIIOUEHbl MHOTO HEOOJBIINX HACEIEHHBIX
INYHKTOB - CIIYTHMKOB, BMECTO HaJlQ)XMBAaHUS pabOThl MHOTOYMCIEHHBIX MajbIX OYHCTHBIX
COOpY>KEHHH, 00CITY’)KHBAIOLUX OT/eJIbHbIE Mable nmoceneHust. C TOUKH 3peHusl MHBECTULNI, Takoe
LEHTPAJTU30BAaHHOE pellIeHUe TpeOyeT T0CTATOYHO 3aTPaTHOIO CTPOUTENbCTBA HHPPACTPYKTYpHI (1
KM BOJIOOTBOJSILIUX TPyOONpoBOAOB cTOUT mopsiaka 250 Teic. eBpo), ogHako B ctpaHax LIBE ono
ocyl1ecTBiseTcs 3a cueT EBponeiickux GpoHI0B.

Uexig &
DCTOHNA -
JlatBia &
JIntea & '
Cnopeniig &
Beurpus &
[Moneia
Cnopakns & g 1
bonrapis & -
PyMyHNA | : |

0 20 40 60 80

Puc 31. Jlons nacenenus, umerouje2o nookutouenue Kk 60000me00SuUM CUCTEMAM U
ouucmHuvim coopyacerusm ¢ cmpanax L[BE, % [2]
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2. TToAKII0ueHNe HECKOIBKMX HACEIEHHBIX MyHKTOB K OJHON IPYIIIOBON BOJIOOTBEICHHUS C
OOIIMMHU OYUCTHBIMH CcOOpykeHussMH. OnATh K€, BAXHYI pPOJb B 3TOM Clly4ae UIpaer
SKOHOMHUYECKAasi OIICHKAa BCEX aCIEeKTOB TaKoro crpoutenberBa. Cleayer OTMETHTh, YTO TakKoe
HampaBJICHUE PEIICHUs MPOOJIEMbI BOIOOTBEICHUS MaJbIX HACEICHHBIX ITYHKTOB B CEIIbCKOU
MecTHOCTH B cTpaHax LIBE Menee nonyisipHO, 4eM mpeablayIiee.

3. CTpouTeNbCTBO HHAMBHAYANbHBIX OUYMCTHBIX COOPYXKEHHI Ui KaXAOrO Majloro
HACEJIEHHOTO MYHKTa, YTO OYEHb pacnpocTpaneHo B crpaHax [IBE. OnHoBpeMeHHO CTpOUTETHCTBO
OUHCTHBIX COOPYKEHUN C KOJIMYECTBOM >KUTENEH 10 2 ThIC. HE PErJIaMEHTHUPYETCS HU OJHON U3
JupektuB EC. OOBIYHO, Tako€ CTPOUTEIBCTBO SBJSETCS HWHHUIIMATHBOM MApa WM MECTHOTO
MYHUITUIIATIEHOTO pykoBoauTens. K Tomy ke, ctpansl LIBE wacto moaaepkuBaroT U CyOCHIUPYIOT
CTPOUTEIHCTBO MAJIBIX OYMCTHBIX COOPYKEHHH 0e3 ydera Toro ¢akra, 4To OpeMs pacxoioB Ha
JKCIUIyaTalldl0 M PEMOHT OYHMCTHBIX COOPYKEHMI, aMOpPTU3AallMOHHBIX 3aTpaT JOXKUTCA Ha
«HEeOOraThIX» BOJIONIOTPEOUTEICH.

4., CTpouTENLCTBO aBTOHOMHBIX OYHMCTHBIX COOPYKEHHMH Ul OTHENBHBIX JOMOB WIH HX
IpynI B T€X HACEJIEHHBIX IMYHKTAX, IJI€ IEHTPAJIU30BaHHAs CUCTEMA BOJIOOTBEACHUS OTCYTCTBYET, U
BO3BeJIeHUE €€ B Ompkailiedl mnepcrnekTuBe He IuiaHupyercs. [Ipm Takom BapuaHTe Ka)ablid
JIOMOBJIaJieNell, WK TPyIIa JOMOBIAJENbLEB BHIHYXKACHBI CAMOCTOSTEIBHO pellaTh BOIPOC, Kak
M30aBUTHCS OT CTOYHBIX BOJ, IPUYEM TaKHM CIOCOOOM, YTOOBI HE HABPEIUTh HU cede, HU Coceny,
HU IIPUpPOJIE.

CucrteMbl BOJJOOTBEICHHS HACEJIEHHBIX TYHKTOB MOT'YT OBITh PEalM30BaHbl MO CIIETYIOLIMM
OCHOBHBIM cxeMaM (puc. 4) [4]:

— JICLIEHTPAJIU30BaHHBIE CHUCTEMBbI, IpeJHa3HaueHHbIE JUIsI OOCITY)XKMBAaHUS OTAEIBHO
CTOSIIIMX JIOMOB, ycaae0 Wiv HeOOJBbIINX IPYII JIOMOB, KOTOPBIE XapaKTepU3YIOTCS OTHOCUTEIIBHO
HeGOIBIIIMHI PACX0aMH CTOYHKIX Bof (0T 1-5 10 25 M%/CyTKH) U 3aMeTHON HEpaBHOMEPHOCTHIO B
UX MOCTYIUIEHUH, KaK 110 PacXo/ly, TaK U N0 KOHLEHTPALUSIM 3arpsi3HEHUH;

— LEHTpaJM30BaHHAsl CHCTEMa, OXBAaThIBAIOIIas BCE WM IMOJABIsAIONIEE OOJIBIIUHCTBO
OOBEKTOB HACEJIEHHOIO IIYHKTa, KOTOpas OTJIWYAeTCsd CpPaBHUTEIBHO OOJBIIMMU pPACXOJaMU
cTOUHBIX BoJ (25-30 M/cyT. u GoJlee) U MEHbIIEH HepaBHOMEPHOCTBIO HX MOCTYIICHHS.

B cBoro ouepenp, AELEHTPATIN30BaHHbIE CUCTEMBI BOJOOTBENCHNS PA3ACIIAIOT Ha:

— aBTOHOMHBIE CHCTEMBI, 00€CIeUnBaIONINE OTBOJ] CTOKOB OT OJAHOKBApPTUPHOIO JOMa WU
ycazp0bl ¢ HAJABOPHBIMHM MOCTPOMKAaMH U HE CBSI3aHHBIE C CUCTEMaMHU BOJOOTBEJECHUS OT JIPYTUX
00BEKTOB;

— MECTHBIE CHCTEMbI, OOCITY)KMBAIOIME MHOTOKBapTUPHBIA  JIOM  (Hampumep,
OJIOKMPOBAHHBIN JIOM - TayHXayC) WU TPYIIY OJIU3KO PACTIONIOKEHHBIX TOMOB.

B oTnuyne oT KOMMYHalbHOW CHCTEMBI BOJIOOTBEJIEHHUS, ABTOHOMHBIE CHCTEMBI, Kak
MPaBUJIO, SIBISIOTCS WHIMBUIYaJIbHBIMHU, MOCKOJBbKY OHHM pAacIojlaraloTcs B Ipefenax o0beKTa
HE/IBKUMOCTH, MPUHAAJIECKAT TI0JIb30BATENII0 M SIBISIOTCS €ro COOCTBEHHOCTHIO (TEpMUHBI
«KOMMYHQJIbHAs» M «WHIUBUAYAIbHAs» CHUCTEMBI SBISIOTCA CKOpPEE HOPUIUYECKHMH, YEM
TEXHUUYECKUMU TIOHATUSMN).

JIng  Kaxaoll W3 Ha3BaHHBIX CHUCTEM CYLIECTBYIOT CBOM HHXXEHEPHBIE PpELICHMS,
OOyCIIOBJICHHbIE OYEBHUJHBIMU MPUHIUIHAIBHBIMU pa3IU4YMsIMM B 00bEeMax M XapakTepe
o0pa30BaHMsl, OYMCTKH U OTBEJICHUSI CTOYHBIX BOI.
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Pu 32. Cucmembr 60000meedenus Manvix HacenenHbiX NyHKMos

1- rpyimia 10MOB; 2 - HEIUIOTHAasA SaCTpOﬁKa; 3 - aBTOHOMHBIE CHCTEMBI BOJOOTBCACHUA, 4 -

IIJIOTHAasA 3aCTp0ﬁKa; 5 - BOJOOTBOAAIIAS CCTh, 6 - OYHCTHBIE COOPYKCHUS; 7 - MecTHas cucTeMa

BOJIOOTBEICHUS; 5,6 - LIEHTpaJu30BaHHAs CHUCTEMa BOJOOTBEACHHS; 3,7 - JCICHTPaTU30BaHHAs

CUCTEMA BOAOOTBCACHU A
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MOJEJIUPOBAHUE ITPOLHECCA BUOOYUNCTKHA CTOYHBIX BO/]
Iloes H. C., U3arynnozona @. U., lloes 11 . .
(Taoxcuxcrkuii mexnuueckuil ynuseepcumem umenu axaoemurxa M.C.Ocumu)

K. Mono [1] BbIcKa3an mpearnoiaoKeHue, YT0 MaTeMaTuieckasi 3aKOHOMEPHOCTh POCTa CJIOXK-
HOM TOMYJSAIUN aKTUBHOTO WJIa adPOTEHKOB aHAJIOTMYHA 3aKOHOMEPHOCTH Pa3BUTHS YUCTOU KYJIh-
Typbl OakTepuil, a TPUHLIUIBI (EPMEHTATUBHON KMHETUKHU MPUMEHUMBI B TIOJHOW Mepe K CUCTeMe
«3arpsi3HeHUE CTOYHBIX BOJ — AKTUBHBIN HID».

Cucrema ypaBHeHHI1 MOHO, ONHMCHIBAIONIAs MPOIECC OUNCTKU B a9POTEHKAX, UMEET BUJI:

dX  p XL

2 _ Pult . )
dt K, +L

dL 1 p XL

e Tl )
dt Y K _+L

rae X — 6momacca MUKpoopraHu3moB; L — xoHIeHTpamus cyocrpara; K. — KOHCTaHTa TMOJTy-
HACBILIEHUS; Pm — MaKCUMAallbHAs yAeJIbHas CKOPOCTh pOcTa KyIbTyphl; Y - KOOQQPHUIIHMEHT MPOIop-
LUOHAIBHOCTH.

JlanpHeime HaTypHbIE M OKCHEPUMEHTAIbHBIC HCCIENOBAHUS TOJHOCTHIO TOITBEPAMIN
CIPaBEJIMBOCTH TAKOTO JIOMYIIICHHS.

buonornueckne QUIBTPHI BCEX KOHCTPYKIUNA TPHHIUIHAIHHO OTJIMYAIOTCS OT a’pOTEHKOB
TE€M, YTO B HUX BMECTO aKTHBHOTO WJIa KYJIbTUBHPYETCS OMOJIOTHYECKas TIJICHKA, COCTOSINAs MpaK-
TUYECKU W3 aHAJOTUYHBIX NOMYJSUUNA MUKPOOPTaHU3MOB, HO HAXO/SIINXCS B «IIPUKPEIVIECHHOMY, a
HE «B3BEIIEHHOM)» COCTOSIHHH, KaK 3TO UMEET MECTO B a3POTECHKAX.

Oobmenpu3Hano o0y 6uomaccy — X IenuTh Ha JABa CIOS: «aKTUBHBIN - X M «I1aCCUBHBIIN
X7

X=X4%X" A3)

TonmmHa «akTUBHOTO» Cios OuoruieHKH He mpeBbimaer 70 mMxMm [1]. MIMeHHO 3TOT croi
OCYIIECTBJISIET TMPOIECC OYUCTKU CTOYHBIX BOJ| M TEPBOHAYAIbHBIC OKHCICHUE 3arps3HeHuil. B

«MMACCUBHOM» CJIOC MNPOAOJIKACTCA OKHCIICHHUC YJIOBJICHHBIX HpI/IMGCCI‘& M UX HakKaruiMBaHHe. «AK-
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TUBHBIN) CJIOM GMOMacchl Bce BpeMsi BOCCTAHABIIMBAETCS, TaK KAaK €ro MOBEPXHOCTh MOKPHIBAETCS
HOBBIMU TONYJSLHUSIMUA MUKPOOPTaHU3MOB U TMPEKHUN «AKTUBHBIN» CIOM MEPEXOAUT B «IACCHUB-
HBIID.

[Ipu crammonapHoM mpotecce, T.€. MPU YCIOBUM, YTO KAa4€CTBO CTOYHOW BOJBI HAa BXOJE U
BBIXOJIC U3 COOPYXKEHUS HE MEHSETCS BO BPEMEHH, MOXKHO TOJIaraTh, 4To 00beM OMOMacchl, aKTHB-
HO Yy4YacTBYIOIIEH B IpoIecce OYMCTKH, (X =const). Torma mpuMEHHTEIBPHO K BHEIIHEH 3aaye
CUCTEMBI «CTOYHBIC BOJBI — MPUKPEIUICHHAs OMOMAcca — OIMMCAHUIO MPOIECCa OYUCTKH, C yUYETOM
Toro. Yto B mpaByro 4acth ypaBHeHHH (4) — (5) BXOIAT JUIIb NOCTOSHHBIE BEMYUHBI, YPaBHEHUE
KMHETUKUA MOT'YT OBITh 3aITMCaHbI KaK:

d—X:dX :Yﬂmx L=const, 4)
dt dt K +L

_% :ﬂm—XL =const . (5)
d K, +L

dL .
OtHecs CKOpPOCTb OYUCTKHU —E K €AUMHUILIC KAaKTHUBHOHN» OroMacchl IMOJIyYnum

U= Ak const , (6)
K +L

TIe Lm — MaKCHMallbHas yJelbHas CKOPOCTb OYMUCTKH Lm = pm /Y; g — yHenbHas CKOPOCTh
ounctku; f=L/KL— oTHOCHTENbHAs KOHIICHTPALUS 3arPSI3HEHUI B CTOYHOM BOJIE.

VYTBepKIeHHe, YTO yJelbHAs CKOPOCTh OYMCTKH MOCTOSIHHA, CBUJETEIBCTBYET JIUIIH O TOM,
YTO MPH CTAI[IOHAPHOM IPOIIecCe OHA HE M3MEHSIETCSl C TCUYEHHEM BPEMEHH.

TpaaumoHHO OHOPHUIBTPHI BCEX KOHCTPYKIIHMA, 32 UCKIIIOUEHHEM TMCKOBBIX BPALIAFOIIUXCS C
MOTIEPEYHBIM PACIOJI0KEHUEM BaJIOB, PACCMAaTPHUBAIOTCA KaK MacCOOOMEHHBIE pPEaKTOpbl BhITEC-
Hutenu [4, 5]. JIBrwkeHue BOJBI B HUX MOXKET OBITh BEPTUKAIbHBIM (OMOPUIBTPHI ¢ 00BEMHOM
3arpy3Koil) U TOPU3OHTAJIBHBIM (IIOJYNOTPYKEHHbIE Bpallaromuecss OMOQWIBTPHI), a3POTEHKU —
BBITECHUTEIIH.

B nepenenax Bcel BBICOTHI (JUIMHBI) COOPY)KEHUSI YpaBHEHUS KUHETUKH [4-6] A onmucaHus
mporecca OYUCTKH CTOYHBIX BOJ HENMPUMEHHMBI. [10CKOJIBbKY HE BBHITIONHSETCS YCIOBHE paBHOMEp-
HOTO pacrpe/eNieHie 3arps3HeHUH B CTOYHOW BOJIE M OMOMAcChl MO BCEMY OOBEMY COOPYKEHHS.
HeB03MOKHO HCIIONIB30BaTh 3TH YPaBHEHUS H U OTIEIBLHOTO DJIEMEHTa COOPYKEHHsI, €ClId B HEM
HapylaeTcs CIUIOMIHOCTD MTOTOKA, TaK KaK B 3TOM ClIydae BpeMs PeObIBaHUS KHUJIKOCTU B SJIEMEHTE
U COOPY)XEHHMHM B IIeJIOM HE CBSI3aHO C pacxoJoM U OOBEMOM »HIIEMEHTa aHATUTHYECKUMHU
3aBUCUMOCTSIMH. buonornueckue GuiabTpel ¢ 00BEeMHOI 3arpy3Koil Kak pa3 W OTHOCSATCS K TaKUM
COOPYKEHHSIM, B KOTOPBIX MCKYCCTBEHHO C II€JIbI0 BEHTWISIIMK OMOMacchl 00ecriednBaeTcsl pa3phiB
MOTOKA.

B monymorpyXeHHBIX Bpallalonux OHOPHIBTpaX € TMPOIOJIBFHONW OCHIO BPALICHHS CIUIOII-
HOCTh TOTOKa HE HApYIIAeTCs, OJHAKO TOJIIMHA CIIOS OWOIUIEHKM Ha JHMCKAaX B Hayalle KOpbITa
Bcerza 0ofpliie, YeM B KOHIIE, a CBSI3U C 4YeM JIBHIJKEHHUE KHUAKocTU B KopbiTe J[Bb Moxer kiaccu-
¢unmpoBaThcs Kak HEPAaBHOMEPHOE, a C yYETOM IMEPHOIMYECKOTO OTTOPKEHUS OMOIUICHKH C II0-
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BEPXHOCTH JIMCKOB KaK HEYyCTaHOBUBLICHCS — HEPaBHOMEpPHOE, YTO B 3HAUYUTEIHHOW CTENEHU
YCIIOKHSET aHAJIMTUYECKYIO B3aUMOCBSI3b ONPECIIAIOIINX XapaKTEPUCTUK IIPOLIECCa CO BPEMEHEM.

PaccmoTpuM mporiecc o4MCTKH B O0IIEM BHJE Ha IpuMepe OHOPHIBTPOB ¢ 00BEMHOM 3ar-
py3koii (puc. 1). CHIKEeHUE KOHIIEHTPAIMK 3arpsA3HEHUs B 3JIeMEHTe OMO(HIbTpa BbICOTON dZ s
YCJIOBUH OIHOMEpPHOW 3aJa4l MOXET ObITh omucaHo au(depeHnuanbHbIM OaNnaHCOBBIM ypaBHE-
HUEM;

—-dL= U——=—dz (7

rac Q — pacxoa CTOYHBLIX BO/, M3 /LI, M — yACIIbHasd CKOPOCTh OYHUCTKH, COOTBCTCTBYIOIIAA

KOHEYHON KOHIIEHTpAaI[MM Ha BBIXOJE U3 MPEAbIAYLIEro 3JeMeHTa, JM00 Ha BXOJ€ B paccMaTpUBae-
. d . .
MBI d1eMeHT, r/(M>-9); H_ IPaJIuEHT yIENbHOW CKOPOCTH OYHMCTKH, OOYCJIOBJICHHBIA MMaJeHHEM

L .
koHueHTpauuu BIIK; (;— — rpaaueHT KoHueHtpauu 3arpszHenus (bIIK); o0ycrnoBieHHbIil UX CHU-
z

’KEHHEM TI0 BBICOTE dIeMeHTa; F — momepeynoe cedenne peakropa, M2, k' — K0d3Q(PHIMEHT UCTIONb-
30BaHKUs 00beMa, MPEACTABISIONIMN OTHOIICHHE 00beMa «aKTUBHOW» OHMOMAcChl B 3JIEMEHTE K
00BEMyY CaMOT0 JIEMEHTA.

H=1(L) dp

<
<

/D
‘,um" 2 /um' < il
Hon

<& >
< P

Puc.33. Qusuueckasn modenv buogurbmpa ¢ 00veMHOU 3a2py3KoU.

JIOTUYHO JOIYCTHUTH, YTO KOHIIEHTpAIHMs OMOMACCHI IT0 BHICOTE COOPYKEHHUS H, CJIeI0BaTelh-
HO, K09 GHUIUEHT UCTIONIB30BaHUs 00beMa K' H3MEHsIeTCs MPONMOPIHOHAIEHO H3MEHEHHIO Y/IE)Tb-HOM
CKOPOCTH OYKMCTKH B TOM K€ HampaBiieHuH, T.€. K'= Kogd (o, Tie ¢ ¥ flo — COOTBETCTBEHHO y/CIbHBIC
CKOpPOCTH OYHMCTKH Ha BBIXOIC B paCCManHBaCMBIﬁ OJIEMCHT U HCIOCPECACTBECHHO Y ITO-BECPXHOCTHU
3arpy3KH.

Cnaraemoe dg/dL-dL/dz-dz B ypaBuenuwn (7) — BenuurHa OECKOHEYHO Majasi 110 CPAaBHEHHUIO C
4 . Torya, mpenebperast UM, MOJTYYUM

_ gL =Ko Rz ®)
#oQ
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Nwmes B BUy, 4TO U3 ypaBHEHUS KUHETHKU (6) cienyeT

ML 7

a K, +L° o K +L

a

OCJIE MOJCTAaHOBKH B (8) OyaeM UMETh

' 2
_dL:koF,umL(KzL+La)dz )
(KL + L) LaQ
Paznenum nepemeHHble:
2

CFu k(K +L) L L

VYpaaernus (10) MOKHO paccMaTpuBaTh Kak oOIIee JUIsl BCEX THUIIOB COOPYKCHHUU OHOJIOTH-
YEeCKOM OYUCTKH — MacCOOOMEHHBIX PEaKTOPOB — BBITECHUTEIECH.

N3-3a orpaHMYeHHOCTH BO3MOXHOTO O0BEMa CTaTbU HMHTETPUPOBAHHE M MPAKTHUECKas
peanuzanus ypaBuenus (10) ocyiecTBieHna auiib 111 0MoQUIBTPOB ¢ 00BEMHOM 3arpy3KOi.

O603naunB Q/F= ( — ruapaBmuueckas Harpyska, MY/ (M>ua) u L = N — o6mas BITKzo, r/(m>-1)
Harpyska Ha OMO(UIBTp, MOCIE WHTErPUPOBAHUS IO BhICOTE coopyxeHus B npexaenax ot 0 go H
KOHIIEHTpanuu oT L, 10 Lt, e Lt — KoHeuHast KOHIIEHTpaIys pacyeTHasi KOHIIEHTPAIUS 3arps3HEHHS
B CTOYHOH BOJIE Ha BBIXOJIE U3 COOPYXKEHHUS, OTYUUM 3aBUCUMOCTD JJIsl TEXHOJOIM-YECKOI0 pacyera
61O0pMIBTPOB C 00BEMHOI 3arpy3KOii:

N b GmLKE L )] )
/uka(KL-I_La) Lt LaLl
Ho (K +L,)

3aMEeHUB 1 = , ypaBHeHHe (11) MoxeT ObITh IPE/ICTABICHO B BUIE

L

a

2
H=23 N |g£ 2LaKL S+ (La_Lt) (KL +LaLt) _
kOIuO Lt (KL + La) 2’3|g La / Lt(KL + La)Lt

oN gL _p3NygLa, (12)

Hoko Ly =L

=23

rae @ — Ko3(pUIHMEHT KOHLEHTpaluu Npu (UKCUPOBAaHHOM 3HaueHuWu KL u Lt 3aBucsamumit
JUIIb OT HAYaJIbHOM KOHIEHTPAllUU 3arps3HeHU B CTOYHOU Boje La U, ciienoBaTenbHO, B BhIpaxe-

HUM N KOPPEKTHPYIOIIUH BIMSHIE HAaYaIbHON KOHLEHTPAIMK Ha OOIIYyI0 HArpy3Ky OHoQHiIbTpa.
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CooTBeTCTBYIONIME pacueThl MOKAa3bIBAIOT, YTO JUIsI TOPOJCKHUX CTOYHBIX BOJ B JHUAara3oHe
HavyanpHOW KOHIEHTparwu oT 50 mo 250 Mr/m B ciiydae moyiHo# Ouonormueckoit ouuctku (Lt = 15

_ k
MI/1T) 9HCIeHHOE a H3MeHsieTcst o 1,3 10 1,75 1 MOKeT GBITh IPUHSTO CpeHeMy o =15; 0% — 7 —
[24

KOMIUJIEKCHBIN paCUETHBIN nTapaMeTp.
Benem B 3aBucuMocCTb (12) rpaHUYHBIE YCIOBHS — MaKCUMAJIbHO JOMYCTUMBbIE HArpy3kd Nm,
peraaMeHTHpyeMble ISl KaX10ro TUIa OMOPHIBTPOB TEXHOJIOTHUYECKHUMH COOOPAKEHUSIMHU.

HerpynHo 3ameTnts, 4to HE = f[l\’l\l = qJ n L=t (/) nono0HBI, 1EIICTBUTENBHO,
RLA7 S I L P HL R S C LA
Hm /um Nm (qLa)m quL qm KL
TorIa
11
=<, (13)
l+7n

3nech 1 — TEOPETHYECKH BO3MOYKHOE MAaKCHMAlbHOE 3HAYEHHE KOMILICKCHOTO PacyeTHOIO
napamerpa.

[IpenenpHO HomycTuMol Harpy3ke Ha omodunsTp 7 = 1,0 COOTBETCTBYET MpeAenbHOE 3HAYe-
HHUE KOMIUIEKCHOTO PacyeTHOTO MapaMeTpa

C yuetrom (13) u (14) Beipaxkenue (12) MokeT OBITH MPECTABIECHO KaK

N(+7), L
H=23—~""g-a 15
I1.n | L, (1%

Huxe B Tabnuie nmpuBOASTCS MapaMeTpbl TEXHOJIOTHYECKOro pacuera f s 6MopuiIbTpoB
00BEMHOM 3arpy3Koi MPUMEHUTEIBHO K 3aBUCUMOCTH (15).

Tabmuma 36
TIlapamempor mexunonocuyeckozo pacwema f 0ns 6uohuibmpos ¢ 00beMHOU 3a2py3Kou
Nm, T/(M?-1) I T/(M3)
Tun 6uopuneTpa Temneparypa, °C
8 10 8| 10 8 10 8 10
KanenbHbrii 125 |144 |165 |190 (178 |21,2 |31,0 |409
Bricokonarpyxa 77,5 92,5 107 122 40,7 1599 |79,1 |98,2
€MBIH,

By, MO 0 92,0 |104 120 138 780 [970 |111 120

5 102 126 145 166 90,0 |118 144 174
C macTMaccoBoi 176 203 257 269 220 | 236 251 266
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3arpy3Koun
bamenHnbli 1100 | 1220 | 1325 |1460 | 370 418 466 915

KoppekTHOCTh IpeiaraeMoil aHaJTUTHYECKOW MaTeMaTHMYeCKOW MOJENM M HOPMAaTHBHOTO
IMITUPHUYECKOr0 MeToa moaTBepikaaercs rpaduxom [1/IIm=f (77), MIOCTPOCHHOT0 MO aHATUTHYEC-KOH
3aBUCHMOCTH, Ha KOTOpbIH HAHECEHbl 3HAUEHUs KOMIUIEKCHOTO pacdyeTHOro mnapamerpa /1,
II0JIy4YE€HHBIE 110 HOPMATUBHBIM U JIMTEPATYpPHBIM [2, 3] (puc. 2).

IUTIm
0.6
0.5 xYv
; e
T/Thv=n/1+n S
0.4 “'1:,’ ’zla'
’ P AN
\. s
03 O
3 E %504 .
v Vv ‘/'\
v 57 'y
A
0.2 N> 73 —
' ;/74 -——-105%
/| 0/
e =+=+= 70 10%
2%

0.1 7/ o 1w = 2;

4 g Bl _4-

/ 3 x 4;

1 |
0 01 02 03 04 05 06 0.7 0.8 0.9 1.0 1.2

Puc. 34. Conocmasnenue nopmamusHoU u AHATUMUYECKOU MAMEMAMU4eCcKux mooeneu
MEeXHOI02UYECK020 paciema OUopuUIbLMpos ¢ 00bEMHOU 3a2PY3KOU.

1 — xanenbHbIH 6MOPUIIBTD;

2 — BBICOKOHArpyXxaemsblif; 3 — OMO(UIBTP C MIACTMAcCOBOM 3arpy3koil; 4 — OarleHHbIN
ouopmibTp. PacxoxkaeHne Mex 1y aHaTUTHYECKUM M HOpMaTUBHBIM pereHueM (10 5% u 10%).

Takum oOpazoMm, Ha 0aze 0000IIEeHHONW MaTeMmaThdeckol monenu — auddepeHIaTbLHOTO
ypaBHEHMs Ipollecca OYMCTKH — pellaeTcs 3ajadya TEeXHOJOIMUECKOTO pacdyera BCeX COOPYKEHHI
OMOOUNCTKU C «IIPUKpEIIeHHo» 6rnomMaccoil. Ha 0a3e pacuetHoii 3aBucumoctu (15) MokeT OBITH
OCYILIECTBIEHA ONTUMHU3ALIUSA YIEIbHOI0 00beMa 3arpy3ku OMOPHIBTPOB ¢ 00BEMHON 3arpy3KOH.
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OKHUBATXOM DKOJIOT'MM PESUIIIN HA®T BA BAXPY YKEHYCXO
Myponos A.M., CutamoB U.
(Tonumroxu texuukuu TouukucTon 6a HoMmu akageMuk M.C. Ocumii)

Hlapxu myxmacap: Jlap aiinu 3amon, ucmugooau Yxénycu Yaxouii az yonubu ooam ea
Gavoruamu uKmucoouu 00amMoH OOUCU MYWIKULOMU IKOJIO2UU MAXailii 6a Oav3an 2nobani 6a
xananoop wyoaunu gavorusmu sKocucmemaxou oaxpi 2apoudaacm. Moooaxou maxcyromu Hagpmu
8alPOHHAWABAHOAU Oapo3Myddam acm 6a ba 3y0u camxu oopo 60 Kabamu myHyKu napoau Hagpmil
Menyuionao, Ku cababu Hazy3apoHuoaHu Hypu pyuiHou 6a camxu oo mez2apoad. Xaneomu pexmauu
Hagm 8a € uH , KU XaH2OMU NAXHUIABUU OH OP2AHUBMXOU OAp MUHMAKAU COXUTNH, XYCYCaH OHX0e, KU
oap noénob é dap camxu 6on10uu 06 3uHOA2l MEKyHaAHO, 3apapu YuoOu MeOUHAHO.

Kanuou eoxcaxo: nagpm, odoxou pyuzamunii, obxou napmos, 2uopoouomxo, 3myabCusxou
Hagmii, SIMY16CUAXOU PABLAHIL.

Mopaxou MaxcynoTu HaTH BaiipOHHAIIAaBaHAAU NApO3MYJAaT acT Ba 0a 3ynil catxu o0po
00 kabaru TyHYKH mapjaau HaQTHA MENymIoHa, Ku cababu Hary3apoHHJAaHH HYpH PYIIHOM 0a caTxu
00 Merapaaa. XaHroMu pexTaHd HadT Ba € WH , KM XaHTOMH ITaXHIIABHH OH OPTraHU3MXOHW Jap
MUHTAaKau COXHIINA, XyCycaH OHXO€, KM Jap mo€HodO € map carxu Oojoun 00 3WHAAri MEKyHaH]I,
3apapu YU MeOUHAH]T.

Pacmu 35

OxunbaTxom KOJIOrHK pexTaHu HadTpo 6a Xucod rupudTaH IyIIBOP acT, 3€po U(IOCIIaBUN
HapT Oucép paBaHIXO Ba MYHOCHMOATXOM TaOMHUPO Xanajjaop MEKyHal, IIApOMTH 3UHJAruu Xama
HAMYIU OpraHW3MXOHM 3WHIapo 0a TaBpH Haszappac TaFiup Memuxaj Ba Jap OWomacca Yamb
MeTIaBal.

Monnaxon MaxcylnoTd HadTi BaipOHHAIIABAHIAW JApO3MYJIAT acT Ba Oa 3yai caTtxu o0po
00 Kabatu TyHYKH napjau HaTid MenyuioHaj, ki cababu Hary3apoHUIaHU HYpU pYIIHOU Oa caTxu
00 merapaan. Ovyoncuu xup3u Myxutu 3ucté UMA Tabcupu pextaHu HaQTpo YyHHH TaBcU(
mekyHaz. [1] [Tac a3 10 makuka a3 sk ToHHa HaTH map o0 4opu myma radpcuu 10 MM maiino
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MemaBaja. bo Mmypypu 3aMoH, Fadcuu napaa kam mMemiasaja (To | MUUTMMETp) Ba JOF Baceh MEIIaBal.
Sk ToHHA HAPT METaBOHAI Macoxatu To 12 kM MypabOabpo dapo rupan [2].

Tariinporn MuHOABIA Jap 3€pH IIAMOJ, MaBYXOH Oaxp Ba 00y xaBo Oa aman oMasa,q4oiu J0F
00 upomau mamon TaiapuyaH 0a macodaxoum Baceb maxH MmemraBaj. [llamonxom caxT Ba TYPOHXO
paBaHI¥ MapOKaHAArHH napaan HadTpo cypbar MeOaxIan.

Accorcuarcusiv 6aliHaIMIIIaIuU XU(3u MyXUTH 3UCTU HadT KailJl MEKyHa1, K1 Jap BakTu 0a
amall omajaaHu odarxou Tabuil (aBTM OMMaBUMU Mapr a3 MOXMEH, Xa3aHJaroH, XalBOHOT Ba
pactanuxo 0a Hazap Hamepacal. AMMO, Jap AypHamMOou MHUEHAMyXJaT Ba JapO3MyAJar, TabCUPU
pexTanu HapT OEHUXOAT XaTapHOK acT. XaHIOMU pexTaHu HadT Ba € UH , KM XaHT'OMH MMaxXHIIIaBUHU OH
OpPraHM3MXOM Jlap MUHTaKaW COXWIHA, XyCycaH OHXOe, KU Jap mo€HoO € map carxu Oomoun 00
3UHAAril MEKYHaH/I, 3apapy Yuai1 MEOMHAHI.

[lappanmaron, KM TamMOMH YMpPH Xyapo Jap 00 Mery3apoHaHja, a3 JOFXod HadT 1ap
06anbopxo oced mebmnana. WMdmocusum kucmu Oomounn 06 60 HadT Oomcu Oaj mymaHu OWMHHIIH
YaiM Ba 3apapOMHUM mapy O0o0JM mapaHaaroH merapaan. Tabcupu oOu XyHyku 6axp cababu mapru
napanjgaron merapnaan. Tyxmu mappannaroHu 6a Hadt xene xaccoc mebomrann, OuHoOap MH nap
BaKTH 4y4abapopu akcapusaTh OHXO HOOya MmemiaBan. ba xucobu mMu€Ha XaHromMu pexTaHu HeT 5
Xa3op mappanua HoOya merapaan [3].

Arap cajnama Jap Ha3AUKUU K axp € Maxauld axOJUMHUIIMH pyX Joja Oouiaj, TabCUPU
3axpoNyNIIaBid OemTap MeMIaBaj, 3epo MaxCyloTH HapTh 00 MaxCylIOTXOM XOYarud KOMYHA
XaMpOoX MemIaJl, Ki OHXOpPO 0JJaMOH 0a Byqya MEOpaH/I.

Tubku utTHIION Mapkasu OaifHAIMHUIIAIMA HAYOTAUXUH IMAPPAHIAX0, KU MYTaXxacCUCOHH OH
0a HayoT JOJaHM MappaHIaroHu 3apapAuaa a3 HapT MalFylaHi, OaMOH TaJApUYaH HAYOT JOJaHH
nappaHJaroHpo MeoMy3aHJ. XaMHH TaBp Aap coiu 1971 KOPIIMHOCOHM MH CO3MOH TaBOHHCTaH
TaHxo 16% mnappannaronpo, ku KypOonuu yapaénu Hadt nap Can-®dpancucko OymaHj, HaAyoT
muxana, gap conu 2005 uH pakam 6a 78% pacuj Ba TO MMpY3 MH MapKa3 amall Kapja UCTOAAacT.
[4,5].

TuOKku uTTHION Mapka3, O0apou IIyCTaHU SIK nappaHjaa ay Hadap, 45 nakukau BakT Ba 1,1
Xa30p JUTp 00U To3a cap¢ MeKyHaHA. babl a3 WH, MappaHiau IIycTa a3 SKYaH coar TO SKYaHI Py3H
rapMuMXi Ba MyToOuKIIaBii Tabodar meédan.

Herringeggs  Herring larva Juvenile herring Adult herring

Pacmu 36

MoXHMX0 XaHIOMH HCTEBMOJI KapJaHM XypOK Ba WHYYHMH XAHTOMHM TyXyMIy30pd a3 WH
paBranu nap o6 Oyma 3apap meOuHaHa. Mapru MOXii, OaTaH XaHTOMHU pe3uIny HadT 6a aMan Meosi,
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aMmMo HaT Ba Maxcynotu HadTu 00 TabCHPU TYHOTYHH Ba 3aXpoynn 0a HaMYyIXOW T'YHOTYHH MOXM
TabCUPH T'YHOT'YH MEPACOHAI.

Koncentparcusau pasran a3 0,5 MHIM rpaMM KamTap Aap 00 METaBOHAA TYIMOXHPO KyIIaJ.
PaBran 0a 1qunm TabCcUpH MaproBap MepacoHa], HadacKammpo Iurap MeKyHaja, yurappo adgsoumr
MenuxaJ, MHKAMOMPO CYyCT MEKyHaJ, WHKHIIO(U Y3BXOpO BallpoH MeEKyHan, 0a TariHupoTH
T'YHOT'YHU OMOJIOT# Ba Xy4alpaxo oBapJia MepacoHall Ba 0a XapakaTH OHXO TabCHP MEPAacOHA/I.

Tabcupu Hadt 6a OpraHu3Mxou XaBoHOTH OecyTyHMyxpa a3 gk xadra To 10 com maBom
Kapga MeraBoHan. MH 0a HaMyau paBFaHM pexTa IIyaa BoOacta acT. Arap KOHCEHTPATCHUsH
KapOOrHIpUAXOHU 3apapHOK (mosMapoMmarii) XaHromu pesumu HedT O0a 1% pacan, pacranuxou
00aHO0pXx0 KoMHIaH HOOy Merapaany [6].

Pacmu 37

Maxcynotn HaTiA Ba paBFaHM XOJaTH SKOJOTHMH MYKOBaW XOKPO BalpOH MEKyHaJ Ba Jap
MayM¥yb COXTOpPH OMOCEHO3XO BailpoH MemaBaja. bakTepusxo Ba MHUYHHMH MHKPOOPTaHU3MXOH
XaliBOHOTH OeCyTyHMyXpau XOK Ba3u(paxou MyXUMTApHHU XYApPO Jap HATHYaWd 3aXpoiy/liaBii 00
bpakcusxou cabyku paBraH cudaraH KOpH Xyapo U4po Kapa HaMeTaBOHAH/I.

A3 UyHHH caJjlaMaxo Ha TaHX0 Xa€TH XallBOHOT Ba pacTaHUXO paHY MeKamiaj 6anku Tanadotu
quIi 6a MEXMOHXOHAX0, TapaOXOHAX0 pacoHWaa MmemiaBajn. MimoBa O6ap WH, COXaxOW MKTHCOTUET
HU3 0a MYLIKUIIOT Ay4Op Merapjaaji, XyCycaH KOpXOHaxoe, KU (abonusTaiioH 60 o0 Bobacta acT.
Hap xonatu 4opu Imynand HadT gap oOaHOOpH TO3a, 02 aXoJIMKM Maxaulid HU3 OKHOATxow MaH(n
Meopas (macanmaH, 0a KOPXOHAaxoM KOMMYHalil Oapou To3a KapiaHu oOe, ku 0Oa mabakaxou
00TabMUHKYH JIOXWJI MEILIaBa/1) Ba KMILOBAP3il TyLIBOP aCT.

Tabcupu napo3MyniaTé YyHHH XOIMCAXO JAKUK MablIyM HECT: SIK TYPYXU OJIMMOH YYHHUH
MexucoOaH/, KM pexTaHu HapT Jap TYIM COJXOM 3UEN Ba XaTTO JaXCoJliax0 TabCHUpU MaH)i
MEpPAcOHa/, SIK TYPyXH JUTapalioH TabCUPHU OHPO KYTOXMYAJAT Ba XeJle YU MEXUCOOaH].

Xucob KapJaHu XUCOPOT a3 pexTaHu Mukécu 3uéau Hadt aymBop acT. H a3 Gucép oMuixo
BoOacTa act, a3 KabUJIu HaMyau MaxcyJaoTu HaQTH pexTa, X0JIaTH HKOCUCTEMaH 3apapauja, YapaéHu
00y xaBo, 0axp, (aci, XoJaTu MOXUJIOPUM MaxaJulid, cailéxi Ba raiipa. MyBophUKH MabIyMOTXOH
cTaTuKil MaHOaxou UQIIoCKyHaHIau 0axpy YKEHYC Aap K coi 8-9 MT 60 (Hor3 HHUIIIOH A07a IIYJAACT.

Yaosanu 37
Manbavxou naiidouwiu MUKOOPU KANOHU HADM.
Manb6axon udaockyHaHIaH Muxkaopu YMYMHU bo
0axpy ykEHyC Jap K COJ MJI. T bous
(%)
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bo nakner kamongaxn 2,13 34,9
bo napé omanan 1,9 31,1
A3 armocdepa BopH]I ramTaH 0,6 9,8
Mano6axou Tabun 0,6 9.8
[TapTroBXxou canoari 0,3 4.9
[TapToBM mIaxpxo 0,3 4,9
[TaproBx0 a3 3aBonxou He(DTI 0,2 33
I'upudranu HedT a3 6axp 0,08 1,3
Yamsb 8,24 100

Hap aBBan, ycynu rupudrTanu HapT a3 Kabatu 6omou o6 map 3aphxo maBuyn Oyn. Uu ycyn
nyppa a3 YOHHOM TEXHOJIOTHSX0 00 ancopOeHTXO0M Maxcyc MHTHXOOIIyaa uBa3 kapaa mya. [lac a3
rupupTaHd MaxcyaoTd HadT, macMOHIaXoM HapT MycTakuMaH wHcTHdoOAa MemaBaHa. THOKH
MXTUPOBXOU TMATCHTH, 0apou TO3a Kap/iaH OKCHAM XPOM, OAKTEPHSIXO Ba MUKPOOPTAaHU3MXO XaMUyH
azicopOeHTX0 Baceb ncTu(o1a MeliaBaH/I.

AMMoO 4YaHOau acocuu Tatouyu oH MaH(puatu uKTUCOAM Aopan. OHpo Aap XapopaTu MycOi
¢daBpan mem a3 yapaéuu aacopOcusi 060 uctudonaum reHeparopxou Oapdii TaBiIua KapaaH MyMKHH
act. bo makcagu pox HajonaH Oa maxHIIaBUM Oocypbaru HadT Aap pyu 00, KOPUIMHOCOH BOPHUJ
Kap/aHd MaiBacTaruxopo 0a 4oiixoum udocHmIaBil MEIIHUXOJ KapAaHJ, KU XalllaBUu OHXO Oa
aKcyJaamaly SHAOTEPMHKHA (HUTpaT aMMOHHWI) ajJokaMmaHja act. UH 6a MO UMKOH Menuxaj, Ku o0po
nap ToOMCTOH TO -12 °© C XyHYK KyHeM, KM UH 0a 3ué]] IIyIaHu 4acllakKuy paBFaH KyMaK MEKyHaJ Ba
4aMbOBapUHU OHPO OCOH MEKYHA/I.
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nociencTBus [AnexkTponnsiit pecypc]| / O. 3BoHOBa. — AprymMeHTsI U (hakThl, 2014.

3. XanesuH, B. Ypanbckue ydeHsie pazpaboTaiy MUKPOTEIH ISl OYUCTKU BOJBI OT HedTH
[DnexTponnsiit pecypc] / B. Xanesun. — Undopmanmonnoe arenrctso Poccuu, 2014

4. Co3pana nunoguiabHas MeMmOpaHa JUIsi OYMCTKM BOJbI OT HE(PTSIHBIX 3arpsA3HEHUN
[OnexTponnsbiii pecypc]. — Web-snake, 2012. 5. MupoBoii okeaH OT pa3IHBOB HE(PTH OUUCTST
OakTepuu DIEKTPOHHBINH pecypc]. — ATeHTCTBO 110 MHHOBAIMSM U pa3BuTHIO, 2013.

AHoTatuus: B To ke Bpems ucnonb30BaHue MUPOBOro okeaHa JIOAbMU U XO3IHCTBEHHOM
NeSTeIbHOCThIO UENOBEeKa MPHUBENIO K JIOKATHHBIM, a WHOTJAA W TIOO0ATBHBIM JKOJIOTHYECKHM
npoGiieMaM M HapyIIEHUI0 MOPCKUX 3KocucTeM. BemiectBa B HepTenpoayKTax IIUTEIbHOE BpeMs
HE TOJIAI0TCS pa3pyUIeHUI0 U OBICTPO MOKPHIBAIOT MOBEPXHOCTh BOJBI TOHKHUM CIIOEM HE(TSIHOMN
TUTCHKH, TIPETATCTBYIOIECH IPOHUKHOBEHHUIO CBETa Ha MOBEPXHOCTH BOJBL. B cirydae pasnuBa HedTH
WIN €€ PaclpoCTPaHeHUs OpraHU3Mbl B MIPUOPEKHON 30HE, OCOOCHHO KUBYIINE HUXKE MO TEUEHHUIO
WM Ha TOBEPXHOCTHU BOJIbI, OYyIyT CEPhEe3HO MOBPEKICHBI.

Annotation: At the same time, the use of the World Ocean by people and human economic
activity has led to local and sometimes global environmental problems and disruption of marine
ecosystems. Substances in oil products are indestructible for a long time and quickly cover the
surface of the water with a thin layer of an oil film that prevents light from penetrating the surface of
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the water. In the event of an oil spill or spread, coastal organisms, especially those living downstream
or on the surface of the water, will be severely damaged.
Masbaymot nap 6opan myaingoH:
Mypoaos Aaumep MaxMaakyjaoBuy — jpoHumgyn Oaxmm 3, rpyxu 330101-05A,
Honumroxu Texuukun Tounkucron 6a Homu akageMuk M.C.Ocumit
CuramoB Cukanaap - myauimmu Kajnonu kadenpan «b®U Ba Dy, ouumroxu TexHUKUN
Touukucron 6a Homu akageMuk M.C.Ocumii. ten. 918308510; E-mail: Sitamov 51@list.ru.
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MABOJIXOU KOH®EPEHCHUSN YYMXYPUABUU UIMM-AMAJIUU “UCTUDPOJIABAPUA
OKWJIOHAM 3AXUPAXOHU OB: MABPU®ATHU DKOJIOT'A BA TABMUHU CUPATHU OB”

MATEPHAJIBI PECIIYBJIUKAHCKOM HAYYHO-IIPAKTHYECKON KOH®EPEHIIAH «
PAIIMOHAJIBHOI'O UCITIOJIB30BAHUA BOJAHBIX PECYPCOB: 9KOJIOI'MYECKOE
OBPA30BAHHME U OBECIIEYEHUE KAYECTBA BO/IbD»

MATERIALS OF THE REPUBLIC SCIENTIFIC-PRACTICAL CONFERENCE "WISE USE OF
WATER RESOURCES, ENVIRONMENTAL EDUCATION AND WATER QUALITY™

WJIMXOHU TABMATIIMHOCH, JAKUK BA PUE3M

MNAJIUJAXOU TEXHUKHA JAP TOYUKHUCTOH.
BoGoes JI.M., Mup3oanues A.U., Illoes 111., ®.JIatunos Y.H.
(Honuweoxu mexnuxkuu Toyuxucmon 6a nomu axadoemux M.C. Ocumii)

Comm 1954 xanromu kodTykoBH apxeosiori 60 poxoapun OxnagaukoB A.Il., nmap kaHopau
mwaxpu Yporenna 603édptu Hoaupe YT Memasai, KU cypoOa Ba HaMyIM 30XMPUH OH, 0a INAKIH
CEeKyHYal POCTKYHYaW TeOMETPil MOHAHJ Ba a3 MaTepUaIM BapaKCaHTU 3UYHall OanaH] Ba CaxTy
MycTaxkaMmu cu€x (ciaHen), coxrta nrygaact. [1].

JlaBxau BapakcaHTH Ma3Kyp a3 pyiu TaakukoTu apxeojor OxiamnukoB A. Il, taxmun Oa
JaBpal CaHTMHHU KyXaH TaaJulyK Joiuta, TaxmuH 3uéna a3 1000 conpo map 6ap merupan [2]. Taxkuku
OH HHUILIOH JI0JI, KU JIaBXaW BapakaW CAHTMH IIAKIW CEKyHYad F€OMETPHUpPO JAOMITAaCT Ba YUCMaH
KaJIOH Ba XeJO JaKUK COXTa IIyJaacT, Tapadxou OH -- KareTxo O0a xam Oapobap mebomana. Bakre
KM a3 Ky/Ulam CeKyH4Ya XaTrTh OwuccekTpuccapo (amodpema — xaTTd OamaHIUM CEKYyHUYApO
T'Y3apOHHJIAHJ) MablIyM TapAuJl, KH WH WHIYHUH XaTTH CHMMETPUU OH OyJaacT Ba XaHTMH KaT
HaMyJaHU CEKyHYa a3 pyHu TUPU CUMMETpHsS Oy Tapapu OH aMHK OOJOM Xamaurap MexoOaH.
Jlapo3uu runoTeHy3au uH cekyH4a 6a 30 caHTUMeTppO TAIlIKIII HaMyjia KyJlllau CeKyH4Ya, 00 XaTTu
anodema nap macodau 0,8 metp (80 cMm), 6a Gomo kan kamumaact. Catxu 60104 Ba MOEHUH CEKyHYA
a3 caTxyu XaMBOpUHU acoc 0a aHjo3zam 5 mMwumuMmeTp TaBodyT nomraact. Hykram OamaHATapuHU
catxu 00J0u +5 Ba MOEHUM ceKyHYa (MapKa3u CeKyH4Ya) — 5 MIJUTUMETPPO TAIIKHUI HAMY/AacT.

To X011 MabliyM HarapauaacT, KU MH 4y3bH TEXHUKHUPO, KU 00 KaJOM MaKcajJ COXTaacT,
coxau uctudoan oH 4l coxapo aap 6ap MmerupudTaact.

MaBoau BapakcaHT Xyja TabuaTaH METAIM MYPT -- SbHE 3yJIIIMKaH MeOOoIaj Ba KOpKapIu
YYHHWH Yy3bU KaJOH, 00 ac600 Ba 0JaTXOM KOPKapau METAJLI Jap laBpau CAaHTUHH KyXaH, 00 aKuaan
OJTMMOHHM JIaBpau Xo3upa, 0e uctudoga a3 MaCHYOT Ba OJOTXOHM KOPKApAU METAUTUU X03HpPa3aMOH
Ba paBaH/IU TEXHOJOTHH MyOCHP HOMYMKHH Ba Fallpu UMKOH MeOoIIaI.

bo3édtu apxeonmoruu naBpan CaHTHMHH KyXaH Jaleiu oH acT, ki gap lumonu ToqukucToH,
a3 JaBpU KyXaH NaJAHIaXxOM TEXHUKH acO00XOoM HOMAabIyMH TEXHUKHA ap3u By4Yyl MAOIITAaaH]I.
Monan KUMHEBHUHU BapaKcaHT (CIaHelr), KM MOJIal MypT acT Kopkap amryaaact [1.].

Baszbu wiM Ba Maopud pymia Ba mempaBud YoOMeba, UXTHPOH Ba COXTaHU OJOTXOM MEXHAT,
KM Xamapy3a J1ap coxau KHIIIOBap3i, COXTMOH, IIIMKOP Ba aMHUATH axoJil UCTU(}Oa MeIIaBaj] TaHXO
XAHTOMH TapakKUETH WM Ba Maopud, ad3ymaHu TebIOIW 3UEMM alIXOoCH coxuOMmabpudar Ba
JTOHHUIIIMaHI, KOCHOOH, HWMKOHMAa3up acT. J[aBpaun Amopatu Byxopo, nap mMaxaaxoud TOYUKHHIIWH:
Camapxkang, byxopo, ®aprona Ba lllumoinii ToYUKHUCTOHN UMpY3a, TaCTOBAPAXOU MIMHA — TEXHUKH,
WM Ba Mbpudart, Gpapxanr, Mmaopu¢ Ba caHbaT acoCOH 00 3a00HM TouMKi (mapii- dopcit) OaéH Ba
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nOpo3 Merapaua, XxaMMad acapXy WM, JUHA Ba MATUMOW-UKTUCOINA TaHXO 00 WH 3a00H 3bY0] Ba
Oappacii Hamp Ba 0a TapOu axonu pacoHuga Memryn. Jlap MH MHHTaKaxo MakTabXo KyjuiaH 0o
... conu 1899, TuOku

99 ¢

3a00HM TOYHMK# (havonusaT MeHamynaua. A. Myxropos, “I'y3apsl Ypa — Tr00€
ax6oporu nasnatuu ['enepan -I'yGepHartopun TypKHCTOH jgap Xyau Iaxpu Yporenma 35 makrad
Oapou mucapoH, ku aap oH 35 myammm Ba 400 Hadap XOHAHIAroOH MOMUI OymaHna Ba 060 3a00HH
TOYMKH TaxCWJI MEHaMyJaH[, Failp a3 uH Jap UH MUHTaKa 8 MakTab Gapou AyXTapoH, KU Aap OH 8§
MyauuMa 6a 54 Hadap JyXTapoH TaxCMJI MEHaMyIaH[ Bydya AowT. Jlap BOIOCTXOM YpoTemma,
Janén Ba Fonuin xamarit 81 MakTab Gapou nmucapoH Byqy/l JAOIITAACT, KU gap oH 81 myamium Ba 960
XOHAJaroH TaxCHUIl MEHaMy[aH, WHYyHHH Jap BOJIOCTH Yporemma 7 Makrtabu AyxrtapoHa 6o 7
myauiuma Ba 40 Haap XOHaHIAroH aman MeHaMyJaacT Ba Jlap XaMMad WH MakTabxo omy3umr Oa
3a00HM TOYMKH Ty3apoHuaa memrynaact” [10.].

Yaosanu 38

Lymopau makmabxo (moyuxii) dap waxpu Ypomenna ea Bonocmu Ypomenna, conu 1899-
1900, mubku ax6opomu pacmuu I'enepan-1yoepnamopuu Pyccusu [Toowoxi. [11.].

Ne | Ilaxp, MakTabu MyaJlTIMOH xoHaH7 | Makrabu MyaJauMa XOHaH]L

p/T | HOXMs HMCapoH aro JyXTapoHa aro

1. | Vporena 35 35 400 8 8 54

2. | Bomoctu 81 81 960 7 7 42
Vporena

3. | H. 'onunn - - 4 4 22

4. | Xam ari 116 116 1360 19 19 118

bosn kaiing mamya, ku 6a mrymopan yMyMHUH MakTaOXo, MakTabXo Jap Ha3au Macyuj Ba
MakTabXou Ha3M Majapacaxo, 6apou MUCApOH Ba MHUYYHHH MaKTaOXOM Jlap XOHAaXOH XycCycil Oapou
JTyXTapoH (MyaJuTiMa — oiisi, OTyH) fap 0ap rupudra Halrymaacr.

Makrabxou quui 10 comu 1917 map xammau 68 rysapu Yporenmna Gapou MHUCApOH B4yl
JIOUIT, J1ap LIaxp Ba HOXMAXOU KAJIOHTApHUHU amopar 2-3 makTa® 6apou mHMcapoH ap3u By4yJ JOLIT
Ba (AM.) [11.]. Jap 8 maapacau Yporenna 6a ToauGUIMOH ouj 6a haHxou XucoO, reoMeTpus,
KUMHE, TacBHp, CUTOPAIIMHOCH, anaOHET, caHbaT, 0A00y axJoK (ITHKAu WHU HCIOM), 3e00u
(acTeTukan uciom), anudoou apadii, anupoou napi-popcpo Meomyzonania. Conxou 1880 - 1917
Jap WH MHUHTaKa MakTaOXoW pycll Kylloja MeIIaBaHa, KU Jap OH aBBajlaH To coixou 1905,
(hap3aHIoHN ax0JIMK KUCMH pycuu maxp (pyc 3a00HOH) Ba aepTap (pap3aHA0OHHU aXOIUH TOYUK3a00H,
KM Jlap MJIOpaxOou MabMYpHUSTXOU PYCHl KOp MeHaMyjaaH[ KaOyn kapaa memrynaana. Comxou 1920-
1926 makrtabxou AWHA myppa, Oapxam Joja IIyJaHJ Ba YOHHW OHPO TMyppa MaKTaOXOW HaB
rupudTaH], K1 Jap OH (ap3aHIOHU XaMMaM T'YpyXXOU axoJiil moMHI rapauaana. OMy3uim nap uH
MakTabxo 00 3a00HM y30eKkit — TypKil Ba pycil T'y3apoHHa Melrya, 6apHomMan oH 60 mioBau (haHHU
3a00HU pycit Ba afaOueTu pyc FaHil rapauia, ¢paHH Ba 1apcxo ouj 6a KOHYHXOH LIapuaT, PyKHXOH
acoCHM JTUHM, STHKa Ba 3CTETUKAW JUHM UCIIOM, 3a00HM TOUMKH Oapxam /Joja MellaBaHj, Iac a3
conu 1926- 1930 omy3umr nap maktadxo, myppa 60 3a60HU §30eKii Ba pycit Mery3apaj.

Basp Ba XoyaTH TeXHWKa, XyHApXOW MapIyMid, KOcHOTapil Ba pyIIau TexHUKa. Vctexcomm
oxaH. XaJlKi TOYMK XaHy3 JaBpaW IIell a3 MIJIOAHA 00 KOpKapau OXaH capy KOp JIOIITaacT XaMOH
3aMOH TOYMKOH JapK HaMy[d, KM KOpKapau OXaH , 0apou pymIad 3upoaTkopit Mydu act Baii Oa
JacT ojlaM ac000M MCTEXCOJUM Xelie CaxT Ba Te3pO MEIUXad, KA OHPO OJOTH CAaHTHH, Y§OUH HBa3
HaMeHaMos1Jl, OuHOOap MH, Aap MYJJIaTH Xa30pPCOJIax0 KOpKapAH OXaH PYIIJ Ba TapaKKiA MEHaAMOSI.
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OxaH map KypaxoW MaxcCyc, KU OHPO XyHapMaHIIOH MecoxTaui, To xapopatu 1200-1400 nmapaya
T'yJ0XTa MEIIy/1aacT.

SBpHE Kypau OXaHTYIO3MHM OH 3aMOH, 0a Tala0OTH METAIUITYAO03MHM TEXHOJIOTHS (paBaHIM)
X03Mpa3aMoH, MYBOQHUKAT MeKapaaacT, Fallp a3 WH acOo0M METpOJIOTMH XapoparcaH4d, Ku 0Oa
xapoparu 1200 — 1400 mapawa ToGoBap MaBuya Oymaact, ku cudar, Tapkud Ba COXTU OXaHPO
Ha30par Ba MyoWHa MeHamymaact. [14.].

OO0bEpun Xouaruu KHUIILJIOK, 3aMHUHXOH JIaJIMii, KU 00 KaHJaHU 4yiibop Ba KaHaIXo BobOacra
OynaHz, TaKO30M OHPO [JOIITaHMA, KM OJOTXOM MexHAT O0a MOHaHAM KajlaHA, Oeil, oMoY, MoJja,
CUXMOJIa, JIaHJI0OHA, YapXxMosa, Tabap, noct, ¢oHa, appa, MUCPOH, 00JIFa, Tela, O0CKOH, JyM0, 10c¢,
OMOYH OXaHH, pyWKAIld OXaHUM OH, MAHYIIIOXa, YOPIIOXa, CEII0Xa, XacKallak Ba 0a MOHAH/IU HHXO
coxTa mrygaana. Jlanenu acocuu OH, KM YyHUH OJIOTXOM MEXHATH XOYaruu KUIUIOK Jap MaB3€bhXOU
TOYMKHHIIMH COXTA IIyJaaH]] Ba OabllaH gap JUrap YOWXO IMaxH TaliTaaH]l HOMIY30pUHd WH ac000X0
0a 3a00HM napit — Gpopch cypar rupudraan.

3a6tu Camapkann Ba byxopo Ba Tabcucu naBnatu ComoHuéH Oa napavau OanaH] Ba aBYu
Tapakku€Tu Xya Mepacala. Jlap uH OaiilH COXTH NaBlaTAOpPH HU3 pyi Oa KamojoT HUXOZa, Jap
JACTTOXH JIaBIaTAOpi UI0paxou HaB Tabcuc Me€banna. Yymnau on JleBonu myxracub, ku 60 6030p,
Tapo3y CaHTH Taposy, Gypymm mMoiaxou Kand, 6ecudar TaH3MM Ba pUOSIH HApXy HABO Ha3opar
MeHamynaacT. [laBpu amanu neBoHu Mmaskyp, conxow 900 acpu 1X map Gap rupudraact. Ilac
Xyjocae Oap Meosl, KM Jap WH JaBp CTaHJAPTHUKYHOHW Ba METPOJIOTHS Jap JaBpad JaBlIaTH
ComonuéH, 060 ap3u 0a XyJ xocae By4ya HomTaact. Taposy, caHru Tapo3y 0a acboOm ueHak Ba
aHI03arupii MaHcyo Oyma Xeme Tenr a3 KUCMH aBpyIOW, Jap Cap3aMHUHHA TOYMKOH 0apoW TabMUHU
cudaT Ba JAKUKUHM aHAO03ardpH XM3MaT MEHaMyAaacT.

Tapakku€Tu Kopkapau OXaH Jap cap3aMHWHU TOYMKOH TmemTap a3 ABpyno, bpurtanusu
Kabup, Pyccuss Ba AMmpuko maiifo rapauaa pyil 6a Tapakkit ry3omraact. Mapxuiaxou TapakKUyd UH
babonuAT, 1ap cap3aMUHU TOYMKOH JaBpi, Aap AaBpad XYKMPOHHH IIOXOHH aloXUa, Jap JaBpau
MyaiissH py 0a TaHaz3yn Ba a3 HaB 3Xx& rapauaa pymg Eraact. [laBpaum XyKMpOHUHU JalaTv
CoMOHMEH HCTEXCOMM MabAaH Ba HcTH(doman MabJaHXoM TabOuu (Kyxil) O6a aBuu OamaHATApUH
Mepacajl, XycycaH JIap MaxXallXou TOYUKHUIIHH DaproHa pymauKOCHONR Ba XyHApMaHIA KOPKap.Iu:
OXaH, KabJlar'd, HyKpa, TWILIO, CUMOO, MHC, CypO, MyM, CaHTTIaxTa, CAHTXOM KHMMAar0axo Ba
KOpKapJu oH 6a MOHaHIU (Pupy3a, HaBMIOAUDP paBHAK Me€0an. UyHHWH KOHXO Aap Kyxxow Xy4aHs,
VYporenna, @aprona, AWHiI MaBuya OynaaHa. AJjanxycyc MHHTakau 00j000HM 3apaBIIOH, KOHXOU
bapaxmonu kyxi: Japso3, Pymon, IllyFHOH Mapka3um HUCTEXCONMM THUIUIO, HYKpa, MHUC, Jabl,
JoYyBap] MIMHOXTA IIyAaana. Mabiym merapaan, Kubo TapaKKUETH COXau KyXKaHU Jap cap3aMUHU
TOUYMKOHWJIMH Teorpadusi, reoje3us, KUMHUE, TeXHUKaU KYXKaHi Ba aKapXxeoyjorus Hu3 0a TaBpu
3apypit pym HamyaaacT. [12.].

Jlap Yporenna mrymopan 3uénu IYKOHH KOCHOOH Ba KOPXOHAXOM XYPIH HCTEXCONU BYUY[
JIOIIT, KM HAIIIOHA Ba JAJISITMPYIIIH IMaTUAaX0N TEXHUKHA IIy1a MeTaBOHAHI, 0a MOHAH/IN:

-KOpKap/IM ITyCT UCTEXCOIU YapM BaucTexcoun mnonadson - 17 amam;

-UTEXCOJU PaHTXO0M Monuaanit — 21 agan;

-uctexcoiu 3ap@, Tabak, yoiHukKy nuéna (cadoni, unHi) - 9 agan;

- UCTEXCOJIM KOopJu MuiLtid — 14 agan;

-MUCTEXCOJIM MaxCyJlIO0TH OXaH (IYKOHU oxaHrapxoHa) — 31 agan;

- HCTEeXCOJIH COOYH — 23 aznan;

-MCTEXCOJIM aTpUET - 8 aja;

-MCTEXCOJIMKOFa3 — 6 aman;
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-IyKOHU KopKapau ayo — 20 aman;

-IyKOHM paBFaHKalli - 4 aznaj.

Bunynu rydraxon Gono map Yporenma GoHTyH Bydyj JamiTaacT, Ki Ha30paT Ba TAbMHUDH
TEXHUKUU OHPO XYHAPMAHIOHM WMH MIaXpu OOCTOHU M4Ypo MeHamynaania. OHXO THpH (QOWTYH Ba
apo0a, MexBapH TapJulll, peccopa, BTyJIKau dapxu apoda Ba (GONUTYHPO MCTEXCOJ TabMHUp Ba HBa3
MEeHaMyJlaaH[, XyHapMaHI0H! MOXHUP 4apXpo HU3 TAabMUP MEKapJaaHI.

HcTtexconoTn Kora3 Ba MaBOJAXOM KOFa3il JaBpH KyXaH: (Mamupyc - pacTaHUM MHUHTAKaXou
TPOIMK a3 YAHCH Hal, YUF - MABOJM XaTHABUCUM MHUCPUEH Ba IUTap TypyXy XalKXOu KaJuM a3 UH
pacTaHuM TPONUKM HcTexcoll MeHaMmyaann). Jap ABpyno Ba Ocué Kora3 a3 MyCTIIOKHU AapaxTH TycC
(Oepecta), mycTH XalBOHOT - MEpPraMeHT, KW 00 TEXHOJOTHSH MYyaissH KOpKapJ MemyJ Ba TO
UXTUPOBH KOFa3 XaMuyH MaBOJM aCOCHUU XaTHAaBHCH UCTH(OAA MetTy .

Jap XWHIYCTOHW KaauM paBaHIM HCTEXCOJMM TaOWKM MaBOJAM XaTHABUCH a3 KyIMaku
JoWoTyIM Tac a3 OOpOH Ba MacMoHIau (pabOIMATH XaETUN XAWBOHXOU a3uMYycca, 0a MOHAHIH (T
ucTexcon Meuryl. YyHUH paBaHIu UCTEXCOIM MaBOJIU XaTHABUCH — KOFa3 TO XOJ Jap XHUHIYCTOH Ba
Taunana, uagoma nopan. [6].

Jap YuHii KaAM MaBOJXOU XaTHABUCPO a3 pycTaHUU 0aMOyK, pelllan WH pycTaHil (IeHbKa),
WHYYHUH a3 Hax¥ NWUIal KUPMaK - HaXu aOpemnM HCTeXCOoJ MeHamylaHi. AMMO HH Tap3 Xele
rapoH Ba KUMmar Oyt

Kamguérn peBomorcuoHnn UXTUpob Koraspo Cail JlyH, XuTo#l, § paBaHAM TEXHOJIOTUU
KOFa3u HHCOaTaH ap30H Ba 0apoM HABHILITAH YCTYBOP MyCTaxkaM Ba 0aJ0IITPO UXTUPOH MEHAMOSI],
KOFa3 XeJe TYHYK Ba JJap UCTEXCOJIOT ap30H Oyna, TEXHOJOTHSIH MCTEXCOJM OH HHCOAaTaH coxaarap
Mebapos. ¥ uana Myaaare XaéTu OpyBOHPO MYIIOXHUIA MEHAMOS Ba IUKKATH YPO XOHACO3UH OPY
6a xyn 4an® meHamosn Ba JIyH 6a Xynocae Meosi, KM XOHAaW Opy, a3 MaBOJM TaOUU XeJe TYHYK,
aMMO XeJle MycTaxKkaM coxTa mryznaact. OH 4n3e, K § COJIXOU Aapo3 UyCTy4dy MeHamy, Jap oxup 6a
§ nactpac Ba Myxail€ Merapiai., Ba paBaHAM TEXHOJOTHUHU HCTEXCOJM KOFa3po UXTUPOb MEHAMOSII.
Opy Gapou coXTaHM XOHA MarF3u JapaxT, HAXXOU PYCTaHWU TYHOTYHHM Tabuu, a3 Aapaxt, Fynadyo,
JIEBOPH TaxTari, TaBOpau IOJIe3, MaBOAXOU TYHOTYHHU TaxTarii, Ku 00 ceuirono3a mypoop mMedorran
yamboBapii MmeHamosi. Cerutronosza mypOooppo opy XyO Xouja Maiga MeHaMmosl Ba 60 00 JaxXOHH
yacmaku Xya, K a3 cadena 0o Ba ranin meboman tap meHamosa. Cadenan yacnaku opy, kKu 00
MOJJIal KMMHUEBHUHM KOJUIareH, Kpaxman (oxap) Ba mymu caden Ooit act, 0a KoFa3 XuciaTtd 00
TenaguxaHaaru oopo menuxan. Cait Jlyn Haxxon 6amMOyKpo TalKOH HaMmy[ paBaHIU TEXHOJOTUHU
HCTEXCOIM KOFa3po MHUCIHM OpYy TaKpop MEHaMos[, nac a3 tTaypubau 3uéne, y 6a Xynocae Meosis, K1
TAJIKOHPO a3 Haxu 0aMOyK MYCTIOKK JapaxTH TyT Ba € Haxu OyTram OaHraoHa Tal€p HaMmymaH
MyMKHUH acT. JIyH 6a TaaKOHM OMOJla COXTaall KaHaOXOW TYpH MOXHTHPH, HAXW a0pelruM, Haxu
MIJIa Ba XOKUCTAPH IapaxTpo WIIOBa HaMyZa MaxJIyJId XOCHWITapauaapo 00 00 omrypuaa xaMmupan
XOCWJI Tapaumapo 0a Koiad, KM TMaguaad TadyXH30TH METPOJIOTHH OH JaBp HIMHOXTa MEIIaBajl
(dopuyOam TaxTarit, ranbepu a3 Haxu 0aMOyK COXTallyna) pexTa XxamBop MekyHan. [lac a3 xymk
IIyJlaH MaxJjIys Jap mrybou opTo0 oHpo 00 caHT caiikan mojamryaa (Gumop aojaa a3 HaB XaMBOP
MEHaMOs/1, K1 Jap HaThya Korasii 6ocugar, XxaMBop, 00 Ba HAMUPO TeNAAUXAHIAU 0aIOIITPO XOCHI
MEHaMOSII.

Korasu «Knaccukny, nopoum Maxjiyld IIMpEemM Aap Macca, ku coau 105 Opaum Has,
uxtupokopu xutovin Cait JIune, uxtupos Hamynaact. Korasu cranmapit 6a urymop mepaBaj Ba aap
MayMyb HMH KOra3 XamMuyH MaxCyJOTH XaTHaBUCH TO X010, Oe TabFUPOTH UYy3bU MaBpHUIU
uctudonabapii Kapop aAopal. bo TapakkuETH TEXHOIOTUAN MYOCHUD, MEMIPABUU PABaHIU HCTEXCONIU

KoFa3, ad3ymanu tamabotr HucOaTH cudaTy OH, MycTaXxKaMu Ba OaTOIITHH OH Jap COJIXOU T'yHOTYH
156


https://ru.wikipedia.org/wiki/%D0%91%D1%83%D0%BC%D0%B0%D0%B3%D0%B0#cite_note-2

B®U Ba OKOJIOI' A

XaHrOMH OMOJAaCO3MM MaXJyJdu KOFa3, paBaHAM TEXHOJIOTUM HCTEXCOJIOTHH OH TaKMUJI J01a
MelraBaJ Ba 0apoW TabMHUHH MYyCTaxKaMHHM Kora3z OamomTd Ba cudaru OH, 0a Maxjyn oxap
(kpaxmai), eluM Ba HaMYIXOHM T'YHOTYHH MAaBOJXOW PAaHTKyHaHJaW TaOWil Ba CHHTETHKI WIIOBA
Kap/ia MemaBaH/I.

Conxon TyJIOHU aKujae Byqyn nomT, ku gap Ocuéun Muéna to myxopubau Tamacck, comu
751, Kofa3 mcTexcos HamemryaaacT. Jlep BakT TaXxMHH MeEHaMydaHnA, KU nap OaiiHm adcapoHu
XUTONHU, Aap UH Myxopuba acup adTona, yCTOXOM MOXMpPH KOFa3 HCTEXCOJKYyHaHJa HU3 acup
adTomaana Ba OHXO MayOypaH cuppii KacOit ucrexconu korazpo 0a CamapkaHn oBapjaaaHj, Ba OH
nap Yporenna (Mcrapyman) maxa mynaact. Jlap Hatuya oro3u acpu VI, paBanmu texHosoruu
ucTexconotu Koras, uxrupou Cait Jlun gap Ocuéu Muéna Ba 1maxpy MHUHTAKaxOd OH HCTEXCOJ
MemryaaacT. XycycaHn UcTexcoiu Koras gap Camapkana, Byxopo Ba Vporenma 6o HOMM KOFasu
«Camapkanaii» Malxyp Ba maxH Memanaia. To coixou 1799 ucrexconu kora3 copna 0a Tap3u
noTHION, 60 MeXHAaTH TOKAaT(dapcou JacTil: Jaap XoBa 00 Ooiram UyOWH, Maccaw 3MEIU MACOJIEXU
KOFa3 MCTEXCoJIIaBaHAapo KydTa Xoka MekapnaaHi, a3 xoBa (yryp ) 60 komuOu Taram Typaop
rupudTa, XOKau XOCOJIIIYIapo Jap JIaBXau XaMBOPH MeTaluli € uysHil, oHpo 00 Fyiam MeTaii
couna xoka Mekapaanna. Jap numau nyromu acpu XVII mactroxu 3aryra (posu1) Xoka, OpAKyHaHAA
UXTUPOBb Merapgan Ba oxupu acpu XVIII uyyHuH  gacTtroxxo Jap MyaccHCaxou
KOFa3MCTEXCOJIKYHAHJan TaMOMH YaxOH Baceb MaxH Merapaanj. MaxCyJIOTHOKHHM HWH JTaCTTOXXO
TaapudaH muagaréoanga (mporpeccuBit) Oya Ba MMKOHHUST MEIOJ MHUKIOPU 3UENN OpJl Ba XaMUpPau
MaxCyJIOTH KOFa3po MCTEXCOJ HAMOsA, KM Jap HaTh4ya paBaHAM TEXHOJOTUM JACTH MYpPOIIABAH/A,
caOyk Merapaa.

[Maiimapxamuu (XpOHOJIOTHAN) BOPUIIIABUM KOFa3 Aap UCTEXCOJIOT Ba Jap YOMebau YaxOHH.

751 — pox &pranu xora3 6a Fap0 (marpub). Myxopubau Tamacckas_ conu 800 — xaHromu
XYKMpPOHUM Ba3upu ab3aM Xanuda XapyH - ap-Pamma Yabdap - ubH Sx€, O6opu HaxycT aap
Barnon, Gabnan Camapkann, Byxopo, Yporenma wmomuvHM pe3akyHaHna (MaijakyHaHaa) MaxH
merapaa. [8].

1816 — MomMHXOM HaXyCTHHU KOFa3UCTEXCOJMKyHaHa nap Pycus (pabpukan Korazbapopun
[Mereprog)

Hapumran Ba yon (kuto6, Mavasuia, pysnoma, nadrap)

Magoaxou opoumIuxasia (3apaeBopi)

Mar6aa Ba xopxowu yor. (ITonurpadus)

Korasu: yonu py3Homa, odcerit, caden, 6ypi, Tabommpaop, KuTod, Mavamia, aadrap Ba
py3Homa. ['ydTan yous act, Ku XaHTOMHU YOIM KUTOO KOFa3M MaxCycH 4ol UCTU(Oa Merapaal, Ku
nap Ocué HU3 MaxH Merapaaj.

HUcmexconu myn. 26 dbepanu comu 2010 Mabaym Mmerapaan, Ku gap OOMrOHUU KUTOOXOHAW
naBnatun  Caskt —IletepOypr mactHaBUCH HXTUPOKOpPH apad An — Max3yH, Aap KUTOOXOHau
nasnatuu [lapwx my ajmaj 9yHWH JACTHABHCH OJUM WUTHUPOKOpH apad Ba map McramOyn maBKy(d
OyaacT, NaCTHAaBHCXOWM Ma3Kyp, Machajad HCTEXCONHM Tymu oTtamdumonu Oopytupo map Oap
rupudpTa 6a acpu 11 Taamnyk nomTaans. MyappuxoH HHM3 SKIWJIOHA Tapadaopd OHAHI, KH
uctudoman TYI, XaMuUyH SPOKM OTAlI(PUIIOHU YaHTU Aap mMyxopubam Cuumiamc, 60 uctudonan
O6opyTH cuéx (Kanuiiu celuTpaBil) UXTUPOM apaboH MeOolna] Ba Jap MH MyxopuOa cap6o3u apad
Xacan an — Pammax, xanromun myxopu6a 6o Mcmanxo Tymnxopo, oBapaa uctudona Hamyaa Foinud
ramraact. XaM4yyHHH Jap myxopubau Hazau mapéu lllaito Tymu apabon uctudonma mymaact. 26
deBpamu comu 2010 60 TamabOycu wpopan EArOpUXOM XaTTid Ba XyY4aTXOM KyXaHH KHUTOOXOHAH

nasnatuu Ilapmwk, McramO6yn Ba Cankt IlerepOypr, Xy44aTrxo pacMadsjioH TapaujaHj, Ba 17
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deBpamu comu 2012 apabxo MXTUPOKYHaHIAW TyNm IMUHOXTa InyAaHi. JlapBowm XwutoW owau
UXTUPOKOPH Ty 3epu 11y0xa MOHI. Acpu 14 uHTIMCX0, OIMOHUEH, Pyccus 60 UCTEXCONU Ty OFOII3
MEKYHaH]I.

buroOap oH, KU TYIX0M apadxo Ba XUTOUEH 00 paBaHIM TEXHOJIOTHH TYIO3HUIICOXTa MEIIY/]
OH xeJie cabyk Ba JypTap MEmapoHHI. nap ABPYIO Ty a3 Bapakau FaQ)Cu OXaHWH COXTa MEIIY]I, Ba
Bapakaxo kaduep rapauia, uiosa 60 yanbapak MycraxkaM Kapaa Meury/I.

Tynxou paxneu nap acpu 19 uxurpo mrymaacr.

Hap naBpan Amoparu byxopo, nap TOYMKHCTOHHM MMpy3a YCTOXOHA, KOPXOHA Ba 3aBOJXOU
XYpAH TYAO3UIIU YysH, OUPUHYA, OXaH, MHUC, KYPFOIIUM ap3W BY4Yy[ JAOMITAacT [2], KU HHPO
OJINMOH, XapOWEH, MYXaKKHUKOHY TaaKUKoTuyuéHu pyc M. bekuypun, A. KymakeBuu, H.A.
KupninuankoBa tacouk Hamynaadnn. Uum taBpe ku M. beukypuH 0a XyKymMaTH IIOXH axOOpOT
J0JIaacT, Jap ypoTemnma OWIyHH HCTEXCOJH MaxCYJIOTH METalIMd XOYaruu KUIUIOK, 3apd, mer,
MaHKaJ, YFyp, BTYJIKaW 4apX MHUYYHUH SPOKXOM YaHT{ 0a MOHAHIA: MUJITHK, IIaMIlep, KOp, 10C,
IIANIIAp MCTEXCOJ MENIyAaacT. Y YyHHH HABHINTAACT «....Jap Ha3au Oommumroxuy Amup (LuTanen)
3aBOJM MCTEXCOJHU TYII, PO Ba CHApPSJ MaBYy.l acT...», Jap Ha3au aexau Yop Oof 3aBoau OOpYT,
HUI3 aMman MekyHaa». Conu 1846 60 coxTaHU TYII, MUITHK, [IAMILIEP Ba UCTEXCOIU OOPYT MAILIFyJ
Oynaact. XaHromu 3a0tu Vporenna nap kaxnau on 16 Tyn Ba Xxauromu adbtu byxopo Amup 48 tynu
ucTexconu Yporennapo nopo 6ynaact. Jap Yporenna akugae Bydy 10paj, KA Ty 60 TEXHOIOTHAH
apabxo € XUTOMEH COXTa MEIIyIaacT, 0a Ty(daiau poxu adpemum.

Hanenu gurap oH act, k4 4il TaBpe,ku b. 'adypoB map xkurobum «TouumkoH» oBapaacr,
Amopart 60 Yun (XuToit) MaMiIakaTXxou apad MyHOCHOAT Ba MyOMIUIOTH THYOPATH JOIITAACT.

g

Pacmu 38

Hcrexconu muima Ba MaxCyaOTH IIMINATA, HU3 Jap YPOTENNa HCTEXCON Merapauaaact,
qoJMOW TUKKAT OH acT, KU MIWIIau YPOTeNIa 4op paHr, cypX, 3apa mad@oB Ba HUIOOH HCTEXCOJ
Merapauaact. MaxJrynu muman Moeb To Xapopatu 1500 mapada rapm rapamma mac 6a dopman
OXaHHMH pexTa MeNIyJaacT, Mac a3 XyHyK LIyJaH, MHIIApo Jap XOJATH IUIACTUKA PYyWH IUIATan
XaMBOp 00 THpaK FEOHHUIAa TYHYK MeKapaaany, To Fadpcun 10 mm 60 macoxatn a3 0,5 M Tto 2™ .
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Pacmu 39

Maxcynotu acocun uctexconum muma rwixok SiO2 Ba Na2CO3. [Iyokuau CWIMTCUN B
MIPOMBIIIJIEHHOM CTEKJIE COJIEPKHUTCS MOPsAIKa, MexEpu uH Oy KomrnoHeHT 6osin 40-80 ¢ous Gomar,
aMMoO Jap mumau keapeu 96-100%. MaxayM merapaaj, Ku Jap YpoTenna uH MOANaX0d KUMUEBH
BYYY/l JOIITAACT, Ba MIMTIIACO30H a3 (panHu kumMué xabapaop Oynaana. bapou maddod mHamynanu
muma 0a MaxJaylnu OH, cyadaT, XJIOpUIU HATPU, HUTPATH aMMOHHUSHWPO HIIOBA MEHaMyaaH]l.
[Iummau panra HU3 UCTEXCOJ MELIyaacT.
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AHoTtarcus. Jlap Makonau Ma3Kyp MabiyMoTH yMyMii onu CTaHapT Ba CTaHIApTUKYHOHH,
MOXHATH OH MaBXyMXO OWMJM CTaHIAapT Ba CTaHIAPTOHM, XaMUyH WIMH allOXW[]a, MOTEHIHUANT Ba
UKTUOpU OH 00 6a MHOOATTUPHUH COXAXOH T'YHOT'YHU XOYaruu Xajk, XyCyCcaH 9KOJIOTH, TAKMHII J0J1a
mynaact. Mcrexconu MaxcynoTH 4ysiH, 0XaH, OUpUHYM, MHUC, KYPFOLITUM MaxCyJOTH OH, UCTEXCOJIU
TYI Ba muIia Auja mynaact. Mabaymor ouau CucreMan TalIKUIOTXOU KacOuu OaiiHaIMUILITUH, KU
00 MachalaxoM CTaHAAPTUKYHOHU MAIIFyJIaH/I UM Ha3ap Kap/Ja IIyaaacT.

AHHoOTanus. B naHHON cTaThe paccMOTpeHbI OOIIME MOHATUS CTaHAAapTa U CTaHAAPTU3aUU
KaK OT/AEIbHOM HaykH, OOIIME MOHATHS M TEePMMHBI, AKTyalu3upyeTcsl MOTEHIMall CTaHJapTa B
pa3IMYHBIX O00JacTsIX JKU3HU OOIIeCTBA M TOCYIapCTBAa, OCOOCHHO B JKOJOTHYECKOW cdepe
OTMEYaeTcsi UX pOJIb M MECTO B COBPEMEHHOM OOILIECTBE IOCPEJICTBOM PacCMOTPEHHS
HCTOPUYECKOTO CTAHOBJICHMS CTaHAAPTH3allMM U TNpeoOpa3oBaHMs ee B HayKy. PaccMOTpoeHHO
U3rOTOBJIEHHE METAJJIOB, CTEKJIa, MYyIIKM M TMopo3xa B Ypa- TioOe. PaccmoTrpena cucrema
MEXTyHAPOAHBIX OpraHU3alMii, IPOoPecCHOHATBHO 3aHUMAIOLIMXCS BOIIPOCAMHU CTaHIApTH3AIMH.
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CTAHJAPT BA CTAHIAPTUKYHOHH JJAP CAHOATH MOILIIMHCO31, MOXUST BA
MABJYMOTH YMYMI.
bo6oes I.M., Mup3oanues A.HU., JlJatunos Y.H.
(Honuweoxu mexnuxuu Toyuxucmon 6a nomu akademux M.C. Ocumii)

Jap wMakomam Maskyp TacMuM rupudreMm, KM Machalaxo MapOyr 0Oa craHmaprt,
CTaHJIAPTUKYHOHM Ba pYLIIM cOXa  pyllaHu aHao3eM. PaBannu riobanii Ba HHTErpaTCHUsU
UCTEXCOJIOT, XaéTH YaMbUATH, aMHUSTH SKOJIOTHH MYXUTH aTpod, cudatu MaxcyloT TaKO30U OHPO
7opaj, KU Jap 3aMOHHM MYOCHp CTaHJIApTXOM MaBuyaa pyu EQra axTyanit rapaann. Taxiaumu
UKTUJIOpY CTaHAApPTXOM MaBuyda, OUAM Ha3ap a3 TabpUXU NAWJOUIIM CTaHAApPT, PYIIIU COXau
crangapToHii nap Yymxypuu TOYMKUCTOH Ba TabFUPU TaMOWIM (CaMTH) OH XaM4yH WJIMHA —
TEXHUKUU HaB Oapou pyLId YoMeba Ba MCTEXCOJOTH BaTaHil poiin MyxuM me0o3aa. bunobap un
TapOUsM MyTaxaCCHCOHHM Bap3uja, KU Jap WH YoJa MpoOiieMaxor CTaHAaPTOHHPO KOPO3MYyJa Xajll
MEHAMOSH/I, 0apou UKTHCOIUETH YyMXYPH 3apypaH.

bo Tama66ycu memBou MUIUIAT, aCOCTY30pH CYAXY Baxaatu muiutid, [Ipesunentu Yymxypi
MyxTapam OMomanii PaxMOH coxaW CTaHIapTOHW, METPOJIOTUSl Ba CepTU(UKATCHUS COIXOU OXHP
XaMUyH WJIMH ajJoXuJau TeXHUKH ap3d By4yJ JOpal Ba Py HamyJa, KyJUIM HUJIMH UH COXapo a3
Tabpuxu Oa Bydya OMajaH, TO WUH JIaBp OH FaHi Ba paBHaK MebOaHgaa. MyTaxacCHCOHM HH COXa
MEBEPXOH MaBUYAApO IXTUET HaMya, 0a OH Imyppa capdaxM paBaH]I, OHPO Iyppa Hamy/a, 6a HadbBU
MKTUCOIHMET Ba caHOAT UCTU(O1a HAMOSH]I.

JIBp nmaBpam KylUlaH SIKYOSCO3MM WJIM Ba HCTEXCOJIOT, 4YOMEbaW 4YaxOHH pyil Oa
neyJapredniaBul MKTUCOAUET, CaHOAT, MCTEXCOJOT, WIM Ba MabpudaT oBapaaacT. bunobap uH
JABJIATXOU MYOCHUPH 4YaxoH Oemrap 6a MyHOCHOATXOM THYOpaTid, HOAYrupudTH OalHUXaMIurap
MalIFylnaHj, KOMHJIAH ToOeu TanaboTXou Kyl Ba € COXaxoM aJoXuJau CTaHJapTXOu
OaifHaMMWIIIANA rapauiaa MayOypaHa OHpO puosi Ba W4ypo HamosHA. CyxaH OMIM CTaHAApTXOU
9KOJIOTH MepaBaj, KU UYPO Ba pUOSIM OH Oapou MaBIaTXO XaTMUCT, 3€pO OH MYHOCHOATH JaBlaTH
anoxuuapo Aap coxaw xuds3u Tabuar, SKOJOTHS Ba MYXUTH 3UCT capdakopoHa uctudogadapuu
3axupaxou Oourapuu Tabuit 0a TaH3uM Menapopal. ba uH ad3ynaHu Tabcupu KyJIM caHOaT Ba
HCTEXCOJIOT 0a MyXWUTHU 3HUCT, TaOuaT Ba aTMocdepa, HOOyIco3un KaHAaHUXou (hougaHOKU caiépa,
cabab rapammaact. J[lap 4axoHW MyocHp IIyMOpau TAIIKMJIOTXOM OalHaIMUJUIAIA CTaHJIAPTOHI,
METpPOJIOTHS BOOAcTa a3 YOUTHPIIABH Jap KUThau cailépa Ba MaHCYOUSIT 06a cucTaMaxou UKTUCOJIA Ba
cuécuM TYHOTYH HHM3 OucépaH, Ku 0a TAIIKMIOTXOM OalHaIMHIIIallad CTaHIPTOHUU MHHTaKaW
yourupiasi ab3o medomana. Pavonustu MCO map coxau xop kapaa 6apoMaaaH, TaXHsu CTaHIapT
JapK HAMYJAaHU MOXMSITH OH, HyKTau Ha3apH Jap oH nOpo3 rapaua 6apou pyiia Ba TApaKKUETH UITM
Ba TEXHUKa 3apypaTd aBBaJMH Japada nopad. 3epo a3 cudartu craHgapT pymIAH UKTUCOAMET,
XOYaruy XajlK Ba yoMebha MYTOOMATH STOHA JOMITa OMWJIHM STOHAW HUIOPAKYHUH YOMEhaW YaXOHHU
MaHCy0 mebomran. UyHHH siroHarii XyCcycusTH XaKMKaTh BOKEbUPO MOpO3 Hamyja ap aMpu 3aMOH
MYyTaHOCHOAaH MYBO3WH XaMIUTappo Iyppa HaMy1a, KOMWJIaH SKIYXT Ba 4y/I0HAMIaBaH/1a OOmaHI.

Cranmapt 4m3u aOCTPaKT HECT, OH JIap acOCH XaMOacTaruu JacTOBapIXOW MYOCHUPH WIMA —
TEXHUKH Ba Taypubau amanit acoc €pra 6apou MaH(UATH YOMEbA HUTAPOHH 1A IITYAAacT.

Ydraxou 6ono ganenu oHann, ku «Crangapty», «CTaHIAPTUKYHOHN» HUCTUIOXOTH TEXHUKM
Me0oImaa Ba Aap XyA HaMyHaepo TayacCyM MEHaMosill, K 0a OH MaxcCyJoT, 4y3b, aH/103a, IIaKJ Ba
cudaT MaxCyJaoTH UCTeXcolaBaHaa 0rosa Myrooukar Hamosd. [1]. Crangapt (kaiumad aHrd.
Standard) — namyna, MebEppo Tayaccym MEHaMOS] Ba XaM4yH HaMyHa, Oapou MyKoucau 00 aurap
YyHWH HaMyau Maxcyior uctudoma memraBaa. [2]. XamzamoH «CrTaHmapT» XyddaTH MEbEpUH

TEXHUKHUECT, KU 00 po3uruu Tapadxo Taxusl rapiuaaact Ba a3 Tapadu MakOMOTH BakoJIaTIOpU
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JaBiaTiik TacauMkK rapaupaact. CraHaapT Xy4daTH TEXHHMKH Oapou ucTHU(oau napo3myijaar Ba €
JIOUMA TMemOuHN TapAuja, Aap OH KOWJA, XYCYCHATH MaxcCyJlOT, HIAPTXOH YMYMHH (abIUSTH
MaxcyJIOT Ba HATUYaW OH MyalsiH Kapja memaBaja. Makcaau CTaHAapT, COXau CTaHAapTOHH, WH 0a
HU30M Ba TaH3UM OBapJaHU MaxCYJIOT Jap COXau MyalsHU HCTEXCOJOoT Oa mymop mepamai. [2].
Coxau napGaprupudran «Cranmaapr» Ba «CTaHIAPTHUKYHOHM» MaxCyJIOT Ba MaBOJIU MOJIA
(MaxcynoT, HaMyHa, alé Ba MOAJaX0U T'YHOTYH) TaHJIapThl pa3padaThIBalOTCs KaK Ha MaTepUallbHbIE
npeaMeThl (IPOAYKIUI0, 00pa3lbl BELIECTB), XaM3aMOH CTaHIApT METABOHAJ MEbEPXOU T'YHOI'YH,
Kouaxo MapOyT 6a coxau I'yHOI'YHH, TaJlabOT Ba MEBEPXOU KOPKapAlLIaBaHIal COXaXOH I'YHOI'YHH
XOYaruu xaJK, MKTUCOpIUET Ba YOMebapo J1ap Oap rupaf.

Poxu Taitnamynam Todukcranmapt, To 6a MH MakoM pacuJaH Xeje AYIIBOP Ba Iypa3o0
MeO0oI11al, HaXyCT:

bo kapopu Xykymaru Yymxypuu Myxtopun lypaBun Corcuanmuctun TOYMKUCTOH cOJIU
1926, myBakkatan nap Ha3au «llamatam uyHy BazHu maxpu Tomkanmay myp0aum MyBaKKaTUU
CaHYMILTY30pUU METPOJIOrHHUIIANaTal YeHy Ba3HM maxpu JlymanOe Tabcuc oja mMemanal. babnan
comu 1929, mysban Mmaszkyp 60 kapopu  Xykymatd Yymxypuu Ilypasun Cotcuanuctuu
Touukucron 6a Xamamoru naBnatuu Merposiorii — Ilamaram aHjgo3a Ba uyeHakxo MyOaznan
Merapiaj., spHe pacMaH MakoMoTu CTaHJapTOHUM TOYUKUCTOH TabcuC MeE0aJ, KU MH COJ COJH
TaBauAu TOUUKCTaH1apT LIMHOXTaH MYMKHUH acT.

[Tanaran anjgo3a Ba yeHakxou TOYMKHUCTOH, a3 conmu 1965 MyHTa3aMm 4uXaTu TapakKUETU
COXau CTAaHJApTOHH Ba TABMUHOTH METPOJIOTMH CAaHOATH YyMXBYpPH Kamap mMeOaHa/ Ba XaMUH COJ
XaJlaMOTH CaHYMII MapKas3u cTaHAapTU3aTCHsI METPOJIOTHS Ba cu(aT HOMI'Y30pH MEIIaBa/l.

JaBpau TcTUKIIONUATH JAaBiaTih HyQy3u Touumkcranmapr mMyHTa3aMm OanaHj Merapnaaia. bo
Kapopu JleBonn Basuponn Yymxypun Touukucton 29 nekabpu comu 1991, YMypu quymxypussuu
CTaHJapTH3aTcUsd Tabcuc Me€ban Ba 0a 3MMMaM OH pUOsS Ba XaUIM Machalaxou 4opi ouja 6a
CTaHJapTH3aTCUs, ATOHATUU AHA03arupil, cepTU(UKATCUSN MaxXCyJOT, Ha30paTH JIaBIATUU PUOSH
TanabOTXOM CTaHAapT Ba BOCUTaXOM aH03arupil, TAbMUHOTH YE€HAKU SITOHA T'y30ILTa MEIIaBal.

XamzamoH 00 HuzomHOMa dabonusaT ymypu MasKyp MyaisiH Ba TacAuK merapaan.bo
Kapopu Xykymatun Yymxypunu Touyukucton Ne333 asztl4 gexaOpu comu 1996, konyn «Jlap Gopawu
CTaHIapTU3aTcusi, KaOyn merapaaa» Ku (QabonusTH TOYMKCTaHIApTPO HUCOTH  CTaHJIAPTOHUM
KMIIIBap MyalssH MecO3a.

Hap 3amonu nasnataopun Iypasit (CCCP) ¢abonuatu Mapkaszu cTaHaapTU3aTcus Ba
Mmetponorusu PCC Togukucton 3epu Hazopatu Cosetu Bazuponn CCCP kapop AomT. cTaHAapTXOU
napnatupo (I'OCT) umH MakoMOT Taxusi Ba TacAMK MEHaMyj, Ha3opaT Ba poxOapuum Mapkasu
cragnaptuzarcus Ba merposorusiu PCC TouukncroHn pacman 3epu Hazopatu CoBETH Ba3MpOHH
CCCP kapop nomr. ba canoxusitu Mapkasu crangaptuszarcusa Ba merposorusiu PCC TouukucTos,
Taxus Ba TacAuku lllapTXou TEXHUKHM KOPXOHAXOM CaHOATUU YYMXYPH, Jap OH XO0JIaTe€ KU OHXO
Mapka3oHUa HaOymaHzd, spHE 3epu noupan XykKyku Cosetn Bazuponu CCCP naboman [lapTxon
texHukupo (TY) Mapkasu crangaptuzarcus Ba metposiorusu PCC ToYuKUCTOH TacquK MEHaMY/I.

Bapou TakBuAT nomaH 0a coxaum CTAaHAAPTOHM Jap XOYarkMM Xajku 4yMmxypit comu 1996
Huzomun Jlapnatun CtaHmapTU3aTCHsIM KHUILAP TabCUC J0JA MEIIABAJ, KU UH COJPO COJIM TaBIMIU
TouukcrangaptTn Yymxypuu cOXMOMCTUKIONM TOYMKUCTOH IIMHOXTAH MYKHH acT Ba XyIU XaMHUH
con Huzomu nasnatum cranpapronun uymxypit (HIC) Tabcuc meédan. Huzomu Maszkyp maumMyu
UIITUPOKYMEHN KOPXOPO oufl 0a CTaHAAPTOHH, CTAaHIApT Ba Xy44aTXOU CTAHIAPTOHM, XaMUyHUH Aap
MayMyb Kouaaro pacmusaTd (avonusatd Huzompo map Oap merupan.. Pavonmustu Huzom map

MauymMybu cranaaptxou nasiatuu Togukuctod: CT YT 1.0 —96; CT YT 1.1 -96; CT YT 1.2 — 96;;
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CTYT 1.3-96; CTYT 1.4-96; CTYT 1.5-96; CT YT 1.6 — 96., acoc épTaacr.

Coxmopumaxomomu cmanoapmonuu yymxypuu ToyuKxucmon:

1.Arentun CraHmapTUKyHOH#, MeTposiorusi Ba ceptudukarcusi (TouyukcTaHmapt) -u Ha3au
Xykymaru Yymxypuu TOYUMKHUCTOH;

2. Kymuran MmebMOpii Ba COXTMOH Ha3i XyKymatd Yymxypuu TOUMKHCTOH;

3.MakoMOTH MHUHTaKaBUHM TOUMKCTAHIAPT;

4.3epcoxTopxou (XalaMOTH ) CTaHJIApTOHH 1ap Ba3opaTry HUI0paxo;

5.Tamkunorxou acocBa OyHEAN oM10a CTAHAAPTOHIA;

6.KymuTan TexHukii onx 6a CTaHIapTOHM.

Baszudau coxau crangaptoHit, Xxud3u Myxutu arpod Ba TabMUHU OexaTrapuu MaxcyloT, KOp,
XU3MaTpacoH meOoman. Makcaayu CTaHAAPTKYHOHHI WMH TabMUHU OeXaTapuu MaxcCyloT, KOpXO,
XH3MaTpacoHi 6apou Myxutu atpod Ba 3UCT Xu(p3H XaéT, caoMarii Ba MOy MYJIKH axoJiil paBOHA
KapJa LIyJaacT.

CraHJapTUKYHOHH XaM4yH WJIMH aJlOXUJau MPOrPecCUBil 00si Machalaxou MYTOOMKATUU
TEXHHUKA — axOOpOTii, MBa3laBaHAAruu ayTrapadau MaxcynioT, STOHaruu aHao3arupi, capdakopoHa
uctudonabapun Oourapuu Tabuu, ad3oumn OocamMapuu HIHEPreTHUKUM JACTTOXXO, MACTKYHUU
MacoJIeXFyYHYOMH MAacHYOT, KaM HaMy/IaHu capPakopuu SHEPreTHKM, NEITUPUN CaJaMaXxou TEXHUKT
Ba TAOUMPO, XAHTOMH TaXHsIM CTAHIAPT, MEIIONHIT HAMOS/.

Onumu pyc .M. JIudun, MOXUATH CTaHIAPTUKYHOHUPO YYHUH MabHUAO] HaMyJaacT: UJIMe
HeCT, ku Oe uctudogam SIEMEHTXOM CTaHIAPTOHW PynyI HaMosia...[4]. UyHWH akumapo OJIMMHU
nurapu pyc A.IL. baranosa, TakBUAT noAa ry(TaacT; CTaHJApTUKYHOHH Tap3u MEbEPUM TAbMUHOTHU
cudaTi Maxymnor acT...[5].

Arap 0a Tabpuxu TapueWuu (pyUIaM) CTaHIAPTOHU Ha3ap aHA03eM, MabIyM Merapiai, Ku
KaJlape a3 axoJIMU YaxOH CTaHAapTOHM, acCpXOU KyXaH UCTH(O1a MEHAMY/JaaHI:

PuMu KaguMm XaHTOMH COXTMOH a3 FUINTXOM MyXTaW aHJ03aalloH sKXela -
«CTaHAapTOHHUANTYAa» UCTU(ONAa MEHaMyJaaH[, HO3UPOHHU alloXMJa MH MaxCyJoTpO aHA03arupit
MeHaMmynaaHg. Manban, kacpxo, mbonmaTxoHaxow Ooxamamatd Pumu kamgum (kacpu I[lapdenon,
CYTYHXOM OH) JlajieJId OHAHJ, KU 4y3bXou Kacpu IlapdeHoH, CyTyHXOM OH a3 MaxCyJOTH aHJ03a
Ba3H, IIAKJIAIIOH SYKXeJla «CTaHJAapTOHUAAIYIa» COXTa IIyAaaH[], XOJ OH KU OH 3aMOH MapXxyMu
CTaHJIApPTOHI Ba METPOJIOTUS BYYYJ HAQJOUIT, aMMO COXTMOHYMEH 00 sKy XHcCHETH 0a XyA
HOMAbJIyM MaxCyJIOTH COXTMOHHPO SKPaHI OMOJa COXTaaHJ. XAaHTOMH COXTaHU, KyOypxou oOu
maxp, HoBaxou oOpaB (akBeayK) HU3 0a aHJ03aH IKXella COXTa [IyaacT.

Jap acpu kaauMm Ba MHEHA, XeJe Tell a3 Maiaoumu MagpXyMu CTaHIApTOHI Ba METPOJIOTHS,
KOCHOOH, XyHapMaHIOH HOBoOacTa a3 XaMJurap Jap KUThbaxou I'YHOT'YHH cailépa UXTUEpaH Te3 — Te3
aHo3arupii Hamynaa Oapu MaTObM HCTEXCOJIIAaBaHIa, IIYMOpau HAaXXOM MaTOb, AalEW SKpPaHT
uctudora MeHaMyAaaH]l, KU MHPO apXeoJIorX0 Ba OJUMOH WJIMaH TaBcu( J07a HaMeTaBOHAH/I.
Comutr 1785 r. myxanaucu ®@pancasii Jlebnan 50 noHa Kyndu MUITHUKPO Meco3al], KU Xap KU UH
Ky ou MUITHK 00 Ba3H, aHA03a, 1Ak 6a XaM sikpaHT Oy Ba OHXO, J1ap UMUJITHK XaMIUTappo UBa3
HamMostHA Ba 00 cudar kop KyHaHI — SbHE HBa3MIaBUM AyTapadaw MaxcyjaoT HH3 TabMUH
rapJuaaacr.

Human nyromu acpu XIX nap xopxonaxou EBpoma, KOpXow CTargapTUKYHOHHUU MaxCyJaoT
oro3 Mmerapaan. ba Ttydaiiny Tamab0ycu KOCHMOOH, XYHapMaHIOH CTaHAAPTUKYHOHU CTUXUSBI
aBBajiaH Jlap JOXWUJIM (pUPMaxou XypH, IYKOHXOU KOCMOOHY XyHAapMaHAOH, oFo3 merapnaaj. Ilac on
0a KOpXOHAaXOM KaJOH Ba KOHCEPHXO MaxH Merapnaan. bo ad3ymanmmcrexcosnor cudaru Moy

MCTEXCOJIIIIaBaH/la OH MIAKIW MWUIA Ba OaliHanIMuumHpo fAopo Mmemasazn. Conu 1891 aBBanman map
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AHIIINA paxmedd CTaHJapTH UXUPOM MyXaHauc BuTBopra, yopu rapaujia mac oH Jap 4axoH MaxXH
merapaan. Comu 1846 nap OnMoH Bacebu poXH OXaH 0a YsK IIAKIM MyalsH JapoBapja MeIIaBal,
comu 1869 Gopu nHaxyct gap ONMOH MabIyMOTHOMaW CTaHAAPTHH HUMPYX, MaKTabH, OXaHUU
npokar kappamyna dvom wmerapaan. Comu 1870 map Gap3e maBmatxou EBpoma faiipu -
MYTAIIIIAKKAIA, CTUXUSIBA aHAO03ad sKXEJIaW XUINT YOPU Merapiaaj, KU HHUIIOHAW HaXyCTUHU
cTannapToHii xucob meéban. lap unbopa @. DHrenbc, yyHHH rydraact: «oH conxo gap EBpomna on
KaJap 4YeHaK Ba aH/03a BY4YyJ JOMIT, KU 0a IIymMOpaW py3x0 Jap coyl Tamodbapobap Oyua...» [6].
Mucnu napo3uu dyeHak «OpuH4», OabaaH BOXWIM aaposin «dyt, 6apobap 6a 30, 48 cm. kalyin
merapaan. Com 1790 map ®@ponca 60pu HaxXyCcT BOXUIU J1apO3il «METP» YOpi Merapjaj, Ku oH Oa
SK BOXHWJIM UYWIMHIUIMOHAW KucMmHu Mmepenuanu [lapmwk 6apobap Oya. Ammo mac a3 85 com, 17
nasnar, nap KonBeHncusu OaitHanMuiuianan MeTpii MeXayHapoJHOW METPUUECKOW KOHBEHIIMM COJIU
1875 nap Ilapmxk 6a cudaru BOXUIU CTAHIAPTHHA OAMHAIMUIUIATA «METP» - PO Ka0yJa MEHAMOSH]T
[7], ki OFO3 Ba TaBIUIM CTAaHJAAPTOHU Ba METPOJIOTHS IIMHOXTA IIyAaacT, YBa XamuyH KoHBeHCHsIH
METpU Mamxyp acT. MeTpuueckas KOHBEHIUS M co3gaHue MexayHapoJHOro OOpO Mep U BECOB
SBIJIMCh BaXHBIMU BEXaMH Ha MYTH HaydyHO-TexHUYeckoro mporpecca. Acpu XIX —XX, 60 pyuiau
TEXHHKA, CAaHOAT Ba MapKa3OHHJAHU HUCTEXCOJIOT, pyil 0a TAIIKWIM CTAaHAAPTOHUUM MUJUIA OFO03
Merapzaa.

Xamue TaBp comu 1901 map bpuranmsm Kabup, Komurern cranmapt tascuc meéban. Jap
lNomnanauu comm 1916, onmon conu 1917, Hap ®ponca, llIserinapus Ba HIMA conu 1918. babnan
nap bensrus Ba Kanana conmu 1919, Ascrpust conmu 1920, Utanus, Yonon Ba Benrpus comu 1921,
Ascrtpanus, [lIBenusa, Yexocnoakust conmu 1922, Hopserust conu 1923, Ounnstaaus Ba u [lonbia
comu 1924, Jlanus conu 1926 Ba Pymbinus conu 1928 Komurtetn cranaapt tabcuc meédan. Haxyer
comu 1939 Acocuarcusin 6aitHanmunanu ouf 6a crangapronit ICA, tabcuc Me€ban Ba Xyau XaMOH
con 0a ¢abvonuar mypybs meHamosn. Comu 1943. dap xailatu Tamkunoru GadinanMunanun OOH
kymutan KoopauHarcuoHun ouj 0Oa CTaHOApTOHN TabcWc naoAa MemaBaa. Komwurter oma 0Oa
crangaprukyHonit UCO (International Organization for Standardization, 1SO), nap Jlonnone Ba Hro-
Mopk. comn 1946 Tabcuc Meé6az. 33 DaBiaT ab30u OH MErapAaH, XO0Io Aap ab30rHH oH 164 maBimar
mMpKar MeBap3auj. [8].

UNSCC (United Nations Standards Coordinating Committee), conmu 1947 60 Tama60ycu.
CCCP Tabcuc noja memiaBa.

Tawxunomxou 6aUHATMULLANI KU MAHX0 60 MACHANAXOU CIMAHOAPMOHI MAUEYIAHO '

Komuccusu Espooun ukruconin OOH (EDK OOH);

TamkuioTn OaltHAIMUIUTATUN HUTaXaopuu Tanaypycti (BO3);

Arentun OaitHanMusuIana oua 0a sueprusu atomit (MAT'ATO);

Tamkuinotn ymymuyaxonuu caszo (BTO);

Tamkunorn Oalinanmuitanan Uttudoxu ucresmonkynangaron (MOIIC);

Tamkunorn OaliHaTMUIUTaTUK YeHak Ba BazH (MOMB);

Tamkunorn 6aliHaTMUIUTAIMKA KOHYHTY30puu MeTposiori (MO3M);

TamkuI0TXOM MHHTAKABH J1ap COXau CTaHAAPTUKYHOHM!

- Iypou Gaitnanmumnanuu xamkopuu asnarxou coxubuctuxion (MI'C CHI') — Iypou
OaifHMaBNaTiA ouJ Oa cTaHIApT, CTAaHAAPTUKYHOHH, MeTpoiorus Ba ceprtuduxarkynonuun (MI'C
CHI') /EuroAsian Interstate Council for Standardization, Metrology and Certification) (MI'C /
EASC). MI'C xamM4yH TalmIkKujoTH OalHAJIMHIJIAIUK CTaHIApPTHUKYHOH#H, a3 Tapadu Llypoun MCO
IIMHOXTA IIyJaacT.
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NCO (ISO) —TamkunoT MHUHTaKaBil ouj 0a CTaHAApTUKyHOHUUH, 60a mMoHanmu I[lIypom
EBpo-Ocuéu onn 6a crannapTuKyHOH#, MeTposiorus Ba ceprudukarcus (Pezomorcusu Lypou MCO
(ISO) (126/1996);

-Tawxkunomxou Egponou ouod 6a cmaHOapmuKyHOHI:

*CEN (the European Committee for Standardization)-Kymuraun EBpomou crannapTKyHOH#
KYJUTU CIIEKTPU MaXCyJIOT XU3MaTPACOHi Ba TEXHOJIOTHIXO;

*CENELEC (the European Committee for Electrotechnical Standardization) —Kymuran
EBpormon ouj 6a cTraHIapTUKYHOH# Jap cOXau 3JEKTPOTEXHUKA;

*ETSI (European Telecommunications Standards Institute) —Wucturyrm Espomnou
CTAaHJAPTUKYHOHH Jap COXau TEIEKOMMYHUKATCHOHMH,

- Oprauxou HATO oup 6a cTaHIapTUKYHOHIA:

*Komuran HATO oun 6a cranmaptukyHoH#t (NCS — NATO Committee CTaHIapTHKYHOHT);

*bropou crannaprukynonun HATO (ONS —Office for NATO Standards);

IlIypou HATO nap coxau anoka oun 0a macbanaxou crangaptukyHoHi (NSLB —NATO
Standards Liaison Board);

sTamkunorn HATO oun 6a cranmapruxkynonin (NSO — NATO Standards Organisation)
06apou MOHUTOPHHT, TAKMUJIIUXH Ba yopit Hamyaanu baponomaun cuannaptukynonuu HATO;

Tawxunomxou MUHMAaKasi:

*COPANT (Pan American Standards Commission)-Kymurau crangaptii [lanama - AMpukon;

*KoncyneraruBueii Komuran mamBaparii oua 06a cTaHZapTUKYyHE Ba cudar, HaBIaTxou
an3ou ACEAH;

*Konrpecc ona 6a crangapTUKYHOHHH JaBiaTtxou xaBzau okeann Opom (PASC);

sTamkunoru Apabii ousr 6a TAKBUATIUXUH CAHOATH Ba KOPKapAU KyXii;

* Tamkunotu MuHTaKaBuu Adpukou ona 6a cTaHIAPTUKYHOHIA;

, KM J1ap CTaHJapTUKYHOHUH OaifHATIMUIIIANH IUpKaT MeBap3a/l;

*ASTM (American Society for Testing and Materials) — Yambusat AMPUKOM O3MOMIIN
MaTepuaxo;

*AOAC International (Association of Analytical Communities) — Accorcuarcusu
JaMBUSTXOH TaXJIMJIKyHAH]IarOH;

*API (American Petroleum Institute) -MuctutyTn HaT! AMpPUKO¥;

*ARINC (Aeronautical Radio Incorporated) ASME (American Society Of Mechanical
Engineers) — YamMbusaTH AMPUKOMH MYXaHAUCOH -MEXaHHUKXO;

*CEA (Consumer Electronics Association) — Accotrcuarcusiu uctudoadapuu 1eKTPOHUKH,;

*DAVIC (Digital Audio-Visual Council) — Hlypo ouam TakKMUIIUXUH CHCTEMaXOH
OapHOMaBHH ayHO- Ba BUIEO MYJITHUMEINA,

*EACEM — Accorcuarcusiu EBpornonn nctexcosikyHaHIaroHi ac000X0HU AJIEKTPOHIA;

*ECBS - Kymurau EBpononn crangaprxou G0HKi;

*ECMA (European Computer Manufacturers Association) — Accorcuarcustu EBpomonn
HCTEXCOJNIKYHAHJarOHM MOIITMHXOHU XHUCCO0apOpit dJIEKTPOHT,

*EIA - (Electronic Industries Alliance) —AnsHcu (MTTH(HOK) CAaHOATH 3JICKTPOHI;

*[ASC (International Accounting Standards Committee)-Komuran OGaitHanmunnana oup Oa
CTaH/IapTXOM OalHATMUIUTATUU XUCOOOTHUH UKTHCO/IH;

*[CC (International Code Council) —llIypou GaitHanmuianin onan MebEPXO Ba KOUIAXO0;

*[PC  (Association Connecting Electonics Industries)- Accorcuarcusii — Taxusu

KOMMYHHKATCHSIH 3JIEKTPOH;
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*SAE (Society of Automotive Engineers International)- AccoTrcuarcusiu MyxaHIUCOHH

aBTOMOOMIIT,
*TIA  (Telecommunications  Industry = Associastion)—-  AccoTcuaTcusii  CaHOATHUH
TEJIEKOMMYHHKATCUOHH,

*W3C (World Wide Web Consortium) —Koncopcuym aap coxau KOpKapja Ba TaKBUSTAUXHA
craagaprxoun WWW-texnonori, 6a monanau, HTTP, HTML, URL, XML, - TamkuioTxon MUJLTA,
KM JIap COXau CTaHJIapTHKYHOHUHU OaliHAIIMUILIANA (aboJIUsAT MECHAMOSH]:

*ANSI (American National Standards Institute) — HWHCTUTYTH AMpPHUKOMH CTaHIAPTXOH
MUJLIH,

*AFNOR (Association Frangise de Normalisation)}—- Accorcuarcusau @PpaHcaBuu
cTannapTukyHoH#, 6a Mmonanau ANSI;

*BSI (British Standards Institute) -uctuTyTH crangaprxou bpuranus;,

*DIN (Deutsches Institute fii Normung e.v.) — Tamkuinoru ctanaapTxou Muniina OJIMOH;

+JISC (Japanese Industrial Standards Committee) — KymuTtan YomoHuu CTaHIapTXOM YaXOHH;

*OORM (Austrian Standards Institute) — MHcTUTYTH ABCTpUs ouj 6a CTaHIAPTHKYHOHIA.
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Kaimmasoskaxo: ctangapTt, CTaHIaPTUKYHOHM, pErJIAMEHT, METPOJIOTHS .

AHotarcus. [lap makonan Ma3Kyp MabiayMOTH yMyMid onau CTaHAapT Ba CTAaHAAPTUKYHOHHU,
MOXMATH OH MaBXYMXOOMIM CTAaHIApPT Ba CTAaHAAPTOHH, XaM4yH WJIMHU aJlOXHJa, INOTCHIHUAJI Ba
UKTUAO0PU OH 00 0a MHOOATTMPUH COXAXOU I'YHOI'YHU XOYaruH XaJlK, XyCyCaH 3KOJIOTH, TaKMUJ J10/1a
IIy/1aacT. OTMEYAeTcs MX POjb M MECTO B COBPEMEHHOM OOIIECTBE MOCPEICTBOM PacCMOTPEHHS
HCTOPUYECKOTO CTAHOBJICHHS CTaHJApTU3allMM M IpeoOpa3oBaHus ee B Hayky. Cucreman
TAIIKWJIOTXOM KacOuu OalHaIMWUIMM, KM 00 MachajgaxoM CTAaHAAPTUKYHOHU MAIUFyJIaH]l JUAN
Ha3ap KapJa IIyAaact.
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AHHOTanus. B maHHOW cTaThe pacCMOTpPEHBI OOIIME MOHATHUS CTaHAApTa W CTaHAApTU3aUU
KaK OTAETbHOW HayKW, OOIIME TOHATHUS M TEPMHHBI, AKTyalu3upyeTcs MOTCHIMAJ CTaHIapTa B
pPa3NUYHBIX OO0JIACTSAX JKU3HM OOIIeCTBA M TOCYAApCTBA, OCOOCHHO B JKOJOTHYECKOW cdepe
OTMEYAeTCSI WX pOJb M MECTO B COBPEMEHHOM OOIIECTBE IOCPEICTBOM PACCMOTPECHHS
HCTOPUYECKOTO CTAHOBJICHHUS CTaHAAPTU3ALMU U TIpeoOpa3oBaHus ee B HaAyKy. PaccMoTpena cucrema
MEXIYHApOAHBIX OpraHu3alui, NpopecCHOHATbHO 3aHUMAIOLIUXCSA BOIIPOCAMU CTaHIapPTU3AIINH.

Masaymort aap 6opau myanangou:
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KOPXOU WIMM, foupan HabouATH UIMA - Tabpuxu TOYMKUCTOH, JaBpau mypaBit MeOoIa.

Masbnaymoru maxcit tein (+992) 907717558

E-mail: boboyev58@bk.ru

E-mail: azimjon86_86@mail.ru
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METPOJIOTHSI, MA®XYM BA YOI OH JJAP TEXHUKA
Bob6oes /[.M., Mup3oanues A.U., lloes II1.D.

(Honuweoxu mexnuxuu Toyuxkucmon 6a nomu axademux M.C. Ocumii)

AnHoOTanus. Makona goup 0a TaxJ WM HAKIIW aHAO3IIATHpPHA, TABMHHOTH METPOJIOTHH
HCTEXCOJIOT, YMYPH METPOJIOTHU HMCTEXCOJIOT, Jap MYyacCHCaXOW HMCTEXCOJMM OaXImuaa NIyaaacT.
MoxusTy MaKoJian Ma3Kyp Jiap OH acT, KU 0a TypyXu BacebH X30HAHJAAroH(GpaxMOHUJIAH Ba HUIIOH
JOJJaHU OH acCT, KM aHA03arupy TaXMUHOTH METPOJIOTHH HMCTEXCOJIOT sKe a3 4abxXaxou acochuu
ucrexcoim Moiu 60 cudar, mebomran Ba map pyuia Ba TapaKKUETH CAaHOAT Ba X30Yaruu Xallk
Taxcupu O€BOCUTA MEPACOHA].

KanuaBo:xkaxo: aHAo3arupii, 4eHKYHH,, BOCHUTaXxOM YeHaK, ac000, MeTpoJorusi, yMypu
METPOJIOTH.

[Tac a3 6a Mu€H oMaganu MyHOocHOaTXOoU UKTHCOAM. baiiHu ogamoH, noay rupudTt, yomMmerbapo
BOJIOpP COXT, KM pyil 0a Mebep, YeHaK, aHA3arupit, UXTUPOU ac000 Ba BOCUTAXOHW aHJI03arupil Mypyb
Hamosia. [1-5]. Ce mapxwian aHmo3arupii TabMUHKYHaHIaul WKTUCOAMET caHoaT Ba Oexarapuu
axXoJIMPO TABMUH MEHAMOSI]I,. :

1.ba xuco0 rupudraHn MaxCyJIOTH XOpYardu XajdK Ba caHOAT Jap IIymMopa, Ba3H, XauM,
4YeHak, capd, UCTEHMOI, 3Xapo4oT, UKTUI0p Ba KyBBaT;

2. AHj03arupit ouu TabMUH Ba 02 TaH3UM OBapJlaHU PaBaHIXOHU T€3HOJOTH,

3.  AHJo3arupuu BOXHAXOHU (U3HMKaBH, Oy3ypruxou TEXHHKHUH MaxCyJoT, TapkuO Ba
X3yCcycusiTy cudaru MaxcyJloT, XaHTOMH CaHYMJAHU OH Jap O3MOUIITOXXOH AaKKpPEAUTATCHUs
rapauaa.

Makcanu WYpoW YyHWH YOpPaOWHUXO Ba TABMUHOTH METPOJIOTHH HCTEXCOJIOT, MUCTEXCOJHU
MO cH(aTHOK Ba TABMHUHOTH UCTEXCOJOT 00 BOCHUTaXOW YeHAKH 3apypii Ba 6ocudar medoman. [4].

MyaiissH HamyJaHW KaMOyJIWHW WCTEXCOJOT, paBaHAM TEXHOJOTH, napadan OocudaTuu
TAa4XU30T, ac000 Ba JACTTOXU TEXHUKH TaHXO0 00 TABMHUHU JaKUKH acO00U aHmo3arupana Ba cudary
napadaw OH BoOacTaruu 3ud Jaopan. TaHxo Jap WH XO0JIaT METaBOHEM OOBapil XOCHIJI HAMOEM, Kd
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cudatu XCyJO0TH HCTEXcomaBanaa ko Ba capdaxopur MaHOAbXOW SHEPTETHKM, ali€é, MacoJIeX
HOMJI METap/IEM.

Mertponor 6osi1 XxaMmelna Jap Majagy Ha3ap JA0paj, K paBaHId TEXHOJOTHe, KU TEXHOJIOT
OHpO Taxus HaMyJaacT Ba Jlap acOCU OH CTaHJapPTUKYHOHMM MAaxCyJOT MEHaMOsiJ, arap MeTpOoJIor,
acO00u aHg03arupanan JAKUKPO MENTHUXO/] Ba TABMUH HAMOSII.

3epo XappOT XaHTOMH KOp Jap JAaCTTOXH KOpPKapAu METalljl, TaHXO TaBaCCyTH HaKIIau JeTaj
Ba paBaHINM TEXHOJIOTUU KOPKapJ, KM TEXHOJIOT Taxus Ba MEUIHUXOJ HamydaacT, amépo KopKap.
MeHamosi1. [lap 3aMoHM Myocup 6apHOMAaco3 HU3 XaHTOMHU COXTaHU OapHOMau KOpKapau amé a3 uH
oy Xy4datu HOMOaprapauaa uctudoia MeHaMmosi[ Ba arap Jap HMH XoJlaT acbo0HM aHmo3arupi,
YCHKYHAH/]a Ba CAHYUIIIH OapFaiaT HHTUX00 mryaa 6omra, cudarn MaxCcyaoT TAabMHH HaMerapaal.

A¢3ynann man6ab Ba 3axupau 6a 40% — HaTHYaW 4OpW rapJuIaHd MEbEPH TaMOWINA a3
JaBpamakiin Meboman. AMMO pHOSHM MEbEPH MIAXUIYNA CaTX, MMKOHUSAT MEINXad, KU XaHTOMH
paHr HaMyJaHd TOHHA MAacHYOTH pexTarapi, Ir panrpo capda Hamoem, KM MH XaM a3 (paxoiusTu
mypcamapy MeTpoJIor Ba IOHUIIHU § BoOactarit nopan. [3].

Jap ucTexconoT nrymopau 3u€au MyTaxacCUCOHU COXau METPOJIOTH (PaboNHSIT MEHAMOSHI.
bapou anpo3arupii Ba YeHKYHHH MaxCyJOTH KOpKap] LIyJa METPOJIOT, KOPKApH MCTEXCOIKYHAHIau
MaBoa 10 To 15 % BakTu Kopuu 3xyapo capd MeHaMOSTHA, Jap COXaXxOU I'YHOTYHH COXau MOIIMHCO3M
BoOacTa a3 UCTEXCOJM MAaBOU Mypakkad uH HumoHauxauga 6a 50-70% mepacan. [1].

TabmMuHM cuaTHOKMM aHAO3arMpPA Ba KyTOX HAMyAaHW BaKTH aHI03arupi, YCHKYHHH
MaBO/JIM MCTEXCOJI Ba € KOpKap/ 1l1aBaH/a, Aap HaThya 0a TaH3UM HaMyZaHHU BaKTH KOpi Ba OanaHn
HaAMyZaHd CH(ATHOKMH MaxcjoT MepacoHal. SIpHe cu]aTHOKA Ba JAKUKUM aHAO03aTUPA WH
MaxJIyMOT Aap Oopau OH acT, Ku MaxcylnoT Oocudar meOomazn. bunobap uH nmap crangapt Ba
pernaMeHTH TeHUKA OMJIM TaXMHUHOTH STOHATMH Y€HAK, Tanad0T HOIU aHAoMIarupit 6a Kaapu UMKOH
6os11 kamrap 6oman. [2].

bunoGap uH aHgo3arupil siKe a3 MaxakXOM acoCHUM JapK HaMyJaHH XOJaT Ba XYCYCHSTH
MaBOJIM KapKap/IlaBaHAa, BOKEha MaJAUIaX0U TEXHUKUU MYXUTH aTtpod O6a ymop mepaBan. Ba on
Oapou TenIpaBit Ba Py CAHOAT PO MyXUM Me003a/l.

Pyminu coxam meTponorus, TaHXO Jap OH X0JaT MMKOHIA3up MeOoIliajl, arap MO METOJIXOU
HaBU MYOCHPH aHJ03arupi Jap caHoaT YOpA HaMyzla METPOJIOTUSAPO XaMUyH (paHHH HpPOrpeccUBit
muHoceM. MeTposiorust — ¢aH gap Oopau aHA03arupii, Tap3 Ba BOCUTaXOW TAbMUHOTH SITOHAruu
YeHaK Ba JIaCTpac HaMy/1aHU JaKUKi Bacu(PaTHOKUU MaxCyloT MaHCyO MeOoIa.

Hazapusiu anjnosarupii JAouMMO TakMuI Me€6an. bo TakMuim ycyiaxou HaBH aH03arupi,
KaOynu JacTOBapAXOM HaB Jap UMM (pu3MKa, Ha3apUsSu aHAO03arupil HU3 TakMUI Me€bal Ba Aap UH
qoJa KOHYHXOHM HaBil (pu3MKaBil, ac000X0M YEeHKyHaHJa KaOyna MerapiaH. MHMCOIM WHPO MO JAap
PYLLAM HU30MU BOXUAX0U Oy3ypruxou pusukasii quaa MmeraBoHeMm. Jlap tynu 3uéna a3 230 coux, nac
a3 OH KM HU30MHU HAXyCTUHU BOXUIXOU Oy3ypruxou Qusukasit kKaOyyn merapaaja, OH YaHIUH
TabFUPOTHU KYIUIPO 3 cap ry3apOHH1aacT.

Comn 1881 nHumzomm CI'C, oxmpm acpm X1X Hm3oMuMKI'CC, comm 1901 Huzomnm
MKCAkaOyn merapaaa. Conu 1954 xomuccusin Huzomu GaifHaIMHMIUTaIMKM BOXUIXO TabcUC Me€bas
Ba coimu 1960 komuccusu reHepanil ouj 0a Ba3Hy UYEHAK OHPO TAacIWMK MEHAMOsJ Ba HHU30MHU
Oaitnanxankuu CU kabyn Merapiaja, YyHHH TUTApTyYHUXO TaHXO 0a XOTHPH XAHTOMHU aHI03arupi
POX HajoMaH 0a XaTOTWU aHJ03arupil Ba TABMUHU YTOHATUU Y€HAK KaOys TapAuaacT, KU UH HU30M
xadT Oy3ypruu BOXUIM Y€HAKPO 0apou YaXOHH MYOCHp MYalsiH Ba KaOyJl HAMyJaacT, KH COCXaxOH
MeXaHWKa, OapK, rapmii, ONTHKa, (pU3MKaM MOJEKYJSIpPd,TePMOJAUTaMHUKa, Ba KUMHUEPO map Oap
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Merupana. Ilac a3 wH mebaposia, ku aHmoszarupit 60 MCTH(ONIA a3 BOCUTAXOM TEXHUKH, YCYIXOU
MabMYJIM YOMIOIITa JTAKUKU Ba SITOHATHH aHA03aTUPHH TEXHUKUPO TABMHH HAMOSI.

Cudar gap coxan MOIIMHCO3M, JAaKUKUM KOPKApIU CaTXy MyalsHM MaxCyJIOTpO Jap Ha3map
J0paJi, KM OH aCOCaH a3 AypPYyCT MHTHX00 TaMyJaHu JacTroX, TaYXu30T Ba acboOu Oyppanaa BobacTta
Meboraa, amo HoBoOacTa 0a uH Aap Madhxymu cudar Ba OMOJACOIINU AYPYCT HHTHX00 HaMyJaHH
BOCHTaXOHW aHI03arupi Meuctan. SpHe cudatu Maxcyaorpo cudaru acOoOM aHO3THpaHIla TaXMUH
MeHamos1. buHoOap WH TabMHHU CH(ATH aHI03arupit, 0a MHTXOOHM IypyCTH BOCHUTAHM aHI03arHpit
MapOyT Ba acoc &draact. AHjo3arupun cu(aTHOK, MHTUXOOM BOCHTAM aHJ03arupaHgan Oocudar
Jap MayMyb 0a UCTEXCOIM MAaCHYOTH Oocudar oBapaa MepacoHas, a3 uH Me0aposiI, KU arap MYMybu
HYKCaH Ba HOPAcOTruu (GabosusATH MeTposiorupo ouan Tamuau cudar 100 % 6a mnobat rupem, 50 %
OH, JIap aCHCH HOJyPYCT HHTUX00 HaMyJaHU BOCUTAH aHI03arupi,

Mertponor 6osim OuayHu Hazap a3 (GaboNMATH KOpUH XyH, 0a YOpaOWHN YMXATH CAHYUIIH
KOPIIOSIMUU BOCUTaXOH Y€HAK Ba aH/I03arMpil TABYUYX HAMOSA[. 3€p0 HATHYaW CAHYHIIU KOPIIOSMIt
Ba Jap HaTH4Ya TacCIWKHU BOCHTAW aHO03arMpi Ba IbTUPO(U OHPO TabXMUH MeHamosa. Hatwdam
MycOMHM WH (PabOJIUAT BOCUTIIM YCHAK Ba aHII03ardpupo 0O MaxojaTHOMau cayuil capdapos Ba
ry3omtanu TamMmrau Opranu Ha30paTUU METPOJIOTH aHYOM Me€0al.

MyaaTi TYIOHA acpXOH acp,Tap3H CaHYUIIH cU(aTH MaxCyJIOT TABACCYTH Y3IIBXOH JIOMHUCA
TaBFUPHOIA3HUP Ba JOUMH MOHAAacT. Jlap maBpaum MyoCHpH PYIIIH WM, TEXHHKA BOPHJ HaMyJIaHH
0apHOMaxoHM pPaIbHOMA3MPH ANalil, TAHXO XUCCUETH MHCOHHM XUCCHET Ba JXCOCOTH § O€ TabFup
MoHgaacT. To xou nap xonarxou (aBKynoaa Mo pyi 0a JOMHCAXOH HXCOCOTHH 3y JaCTOH, OMHU Ba
Oyii, TYII Ba OBE3, 4YalIM Ba OWHOM, 3a00H, YXCOCHUTH JIApPKHAMOHMH IYCT KOMWJIaH OOBapu IOPEM.
Jlap Oab3e xoyiaTX HOBoOacta a3 acOOOXOM JIaKMK, JIap XO0JIaTXe, KM TaXMHHOTH BOCHUTaXOH YEHAK
HOMYMKHMH acT, MY03aT JI0Jla MEIIaBaj, KW CAaHYHIIM KOPIIOSMH, OexaTapud MacHYOT TaBacCCYTH
OpraHxou JIOMHUCal MHCOHU T'y3apOHHa IaBa/l.
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KaauaBokaxo: MeTposiorus,, periaMeHT, TAbMHHOTH METPOJIOTHM, aHI03arupi, YSHKYHH,
BOCUTAaXOM aHJI03aTupii, TAbMUHOTH YEHAKH STOHA, KOPIIOSM, HIITHOOX, BOXUIXOU YCHAK.

Anorarcus. J[ap Makoiam Ma3Kyp MablyMOTH yMyM#i ouau MeTpojorusi Ba TabMUHOTHU
METPOJIOTHH MCTEXCOJIOT, OBap/Aa IIyJaacT Ba 0a oH 0axo o/a IIylaacT, TabMHHOTH METPOJIOTH,
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MOXHUATH OH MaBXyMXO OUJHM METPOJIOTHUS, XaMUyH WJIMH aJOX¥Ua, MOTEHLMAI Ba HKTUIOpU OH 00 0a
MHOOATTUPUU COXAXOU TYHOTYHH XOYaruu XaJik, XyCycaH 9KOJIOTH, TAKMUJI 10/1a [ITy/1aacT.

AHHOTanusA. B 1aHHOM cTaThe pacCMOTPEHBI OOIIME TMOHATHS 0 METPOJOTHU U
METPOJIOTHYECKOMY OO€CIEUEeHUIO TMPOU3BOJCTBA B O0JACTH MAIIMHOCTPOCHHUS. KaK OTACIBbHOM
HAyK{, IPUBEJCHBI OOIINE MOHATUS U TEPMUHBI, AKTYaJIU3UPYETCs MOTEHIUAI METPOJIOTUYECKOTO
obOecrieueHrss B 00JACTAX KU3HM OOIIECTBA M TOCYAAapCTBAa, OCOOCHHO B JKOJIOTHYECKOHN cdepe
OTMEYAeTCs UX POJib U MECTO B METPOJIOTUU U IIPeoOpa30BaHUs €€ B HAYKY.

Masbaymort aap 6opau myanangou:

bo6oeB /lappon ManonoBu4 — 1958 c.t1., xarmkapnaau (c. 1987) UIIT (ATT), accucrentu
kadenpau “Texnonorusu mommHco3#. Jlactrox Ba ac6o6xoun metanOypin”, myasudu 3uéna a3z 27
KOPXOU WIMM, Toupan GaboNuATH UMM - Tabpuxu TOYMKUCTOH, JaBpau mypaBit MeOoIa.

Masnsrymoru maxci Tei (+992) 907717558

E-mail: boboyevb58@bk.ru,

E-mail: azimjon86_86@mail.ru

Mup3oanueB Azum HcpomnoBuu — 1986 c.1., xarmkapgau (c. 2009) (ATT), H.u.T.
uB.jorceHTH  Kadenpau ‘““Texnomormsm  MommHco3i. Jlactrox Ba acOoOxou MmetamiOypii”,
myamudu 3uéna a3 40 Kopxou HIMi, noupau GabOIUATH UIMEA - Tabpuxu TOYUKUCTOH, AaBpau
nrypasii MmeOoma.

Masnymoru maxci ten (+992) 935391113

E-mail: azimjon86_86@mail.ru,

Iloes III . ®. - acuccrentu kadeapau “MC Ba C” TTY 6a vomu akaa. M.C. Ocumu. E-mail:
oes I1I. @mail.ru.

Ten:+992002990838

NMPOBJEMAXOHN 3KOJIOTUN CAHOATH HACCO'{I71 BA POXXOHU XAJIJIM OHXO
A3m3oB 10.C.

(ATT 6a nomu axademux M.C.Ocumii)

Hlapxu myxmacap: Jlap Makona MYIIKHIOTH S5KOJOTHH CAaHOATH HAcCo4Yd, a3 KaOwiu
udocmiaBuu Xap3am 00 a3 YOHHOM KOPXOHAXOM CaHOATH Haccoyit 00 oO0M MapToB, MapTOBXOU
Moziaxou udiockyHanga 6a arMocdepa, mapToBXou caHoatit OGappaci mynaact. bapou xamnu uH
npobieMaxo TaaOUpPXOoU KaM KapJaHW TabCUPH MaH(OHUH KOPXOHAX0 0a MYXWUTHU 3UCT, TaBaCCYTH
OMY3UIIH TaypuOaxou XOpUYH Jap UH COXa Ba YOPH HAMyJaHH OEXTapuH TEXHOJIOTHIXOHU J1acTpac
Jap caHoart 3apypaHj, Auja 6apomaja mryaaact.

Kanumaxom acocii: sKojorusi, caHoaTH Haccoyil, MapTOBXO, MapToBXo Oa armocdepa,
TEXHOJIOTUSIXOU JacTpac.

Hap maBomu 30 coiaM OXHMp XHCCAaUW HCTEXCONHM MaxCYJIOTXOM Haccouil 06a MamiiakaTXou
Tapakku€OaH/a a3 HaB TAKCUM Kapja mryA. A3 pyu MabIyMoTXou oxup Takpuban 50 % wmaxcynotu
Haccoult map YuH ucrexcon kapaa memaBajn. Xwuccau Poccust Tanxo Takpuban 1% -po Tamikuin
Menuxaza Ba xuccan Yymxypuu TOYMKUCTOH 1ap MabJIyMOTXOM OMOPi HUIIIOH JI0/a Hamnryaaact. Jlap
Oapobapu uH 6051 O6a Hazap THPUPT, KM TAKCHMOTH MCTEHMOJ HU3 Xeje KyTOHOK acT. Mcrepmonn
MUEHA Tap KHIIBAPXOM TapaKKUKapaa 6apou xap sk Hadap To 17,7 Kr gap sk con ad3oumr me€odan,
Jap XoJie KU Jlap KHUIIBapXoW py 0a TapakKil WH TaHXO YOPSIKA OHPO a3 WMH paKaMH MYyIIaxxac
TAIIKWI Meauxaa. MyBOGUKH MabJIyMOTH 3HKpIITyJa MapTOBXOM CAaHOATH HACCOYA HHU3 TaKCUM
KapJa MeIIaBaH[: Jap KUIIBapXoW mempadTa WHXO améxoe MeOOImaHa, KU XaHTOMU HCTH(OIAN
axonii 0apoM KOHEb KaplIaHH HHUE3XOM INAaXCi Ba MaWIIA XOCHATXOM HCTEBMOJHH XYIpPO T'yM
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KapAaaHJl, UHYYHUH napToBX0 0a MyXWUTH 3HCT Jap KHUIIBapXoe, KU HCTEXCOJOT Jap OH YO
qourupana. XyCyCHATH TApTOBXOM TaBIUAIIYAa a3 HaMyAu OOBEKTH HACCOYd, HAXXOH
uctudomgamyaa Ba paBaHIXOM HCTEXCONid BoOacta acT. ba maproBXoum Haccodil MapTOBXOH
HCTEXCOJIM MaxCyJOTH HAcCOYid Jap MIAKIM HAxXX0, PUINTAX0, KyXHa Kojla, Oypuaanm MacoyiexXu
O0odannarii Ba MapTOBXOM HCTEHMOJA Jap MIAKIM MAaTObXOW (apcylairyiam py3rop  JAOXWI
MeniaBaHa. ba mapToBXOM HUCTEHbMOI, MHUYHUH MApTOBXOM TAbUHOTH  TEXHUKI-HCTEXCOJOTH
JolITa Jap LIaKiIM MacHyoTxXoH ¢apcyaainyna, JacTapXxoH, pyiiMol, Katu xo0, mapnaa Ba raiipa
noxunl memaBana.  MyBoduku Karamorn denepanuu tacaudoru maproxo (KDTII), maprosxou
HCTEXCOJIM MaxXCYJIOTH HAcco4il: acocaH MapTOBXOW Japadau 4 Ba 5 XaTapHOKH, 0a MCTUCHOU
IIapTOBXOM pAaHrXOM 4YONM XaHMOMH KallMJaHd HaKIl Jgap pyd MacHyoTu Oocdanaari
uctudoaamanania, NapToBXon (00X0M) HIYCTYHIYH TAaYXU30TH TEXHOJOTHMH HUCTEXCOIH MAaTOBXOU
TEXHHUKH, KU 00 HaXXOM CUHTETUKUU 00 MaxJIyJlXO cep Kapja LIyJaaH[d, MapTOBXOM TapKUOalloH
Jlap acocu KATPOHXOM PE30pLMHY (opManbJeru] Ba JIATEKC XAaHIOMHU TapHAMyAaHM MaTob Jap
UCTEXCONMM MaBoJau OodaHgaruu pe3vHil XOCWIIIYZAa, MapTOBXOM HCTEXCOJIU TEOCEeTH a3 Haxu
MOJIUACTEPH, KU 6a cuHU 3 XaTapHOKM TOXUJ MEIlIaBaH/.
Wu omunxo 6a ad3ouiny xapodoT Jap CaHOATH HACCOYM TabCUP PACOHUAA, MYIIKUIOTH 3KOJIOTH Ba
UKTUCOAUPO 0a By4Uyl MEOpPaH/.

Jap canoaTu Haccoui SIK CHJICHJIa MYIUKWUJIOTH 3KOJIOTA MaBYy/l acT:
— udnocuaBuu Xxa3au 00 00 001 MapTOBU KOPXOHAXOU CAHOATH;
— mapToBxo 0a atMocdepa;
— IIAPTOBXOMU UCTEXCOJIM.

Canoatu cabyk 00 «caxmu» Houu3aml nap UGIOCHIAaBUU XaBO a3 JUTap KOPXOHaxXo ¢apk
MekyHaa. [TapToBxou TaxmuHuu 0a XaBo maptodramaBaHna kamrap a3 1 ¢gousm maccan ymymuu
MaHOabXOM CAaHOATUPO TAIIKUI Meauxal. ba atmMocdepa yaHr, 4aHru paHrybopu MacHyoT, Oyxopu
UIIKOp, KUCJOTaW CHUPKOW, OKCHAM KapOOH, Ayokcuau cyndyp, (opmanbaerun, OKCHAU a3orT,
WHYYHUH 0a MHUKIOPH KaM aHTUIPUIM XPOMI Ba Ha Jap XamMa KOPXOHAX0 MmapTodTa MeIIaBa.
Canoaru caOyk 6a ¢onau 00 a3 cababu O6a o0aHOOpPXOM PYM3aMHHI PEXTaHU OOXOW TMapPTOBHU
TO3aHaIlyaa Tabcupu MaHbi MepacoHan. ManOau yuanuu udIoCKyHaHaaxo aap 6apodapu murap
MaHOaXx0 HCTEXCOJIOTH PAaHI'YOOPKYHHMM CaHOAaTH Haccouil MeOomaHa. MyMIKWIOT Jap OH acT, Ku
Jap WH COXax0 MUKIOpH 3UENN MaBOJIU XUMUSABUPO UCTU(Oa MebapaH], MHYYHHUH OHUCHEP 00XoU
naproBuu xene udiocuyga maigo memaBaHn. A3 pyu XxauymMu uQIOcCmIaBUM OO0XOW TMapTOBiA
MapTOBXOU CAaHOATH HACCOYi 0ab/a a3 coXau PHEPreTHKa YOH &...9-yMpo UIIFOJI MEKYHA/I.

Muknopu Moanaxou (Gabonu pyu3aMUHI Aap OOXOM MApTOBUHM SK KAaTOp KOPXOHAXO a3

KOHCeHTpaTcusiu  Huxouu wudoszargonmamyaa (KHM) 100..200 wmaporuba 3uén act.ba
n(pIOCKYHAHAAX0M XHUMMSIBUM XaTapHOKHM OOXOW MAapTOB Jap CaHOATH HAcCOYdl IUOKCHHXO, KU
MaBUyAUATH OH 00 MCTU(OIAU MaXJTyIXOW OOMHU XJIOPHJ Ba THIOXJOPUIU HATpuil Oapou caden
KapJaHU MaTObX0 BoOacTa acT, JOXUJI MEIIaBaH/.
JIMOKCHHXO Xelle 3aXpHOK Oyaa, TabCUpPU MYyTareHil Ba KaHIEPOTeHH JAOIITa, METaBOHAaJ OoHCH
MYIIKHJIOTH COXau CAJIOMaTUH PEMpOIYKTHUBH Ba PyIILA, oceOU CUCTEMal UMMYHH, HOMYTaBO3YHUHU
TOPMOHAJI1 Ba capaToH rapaasj. bo gapHazapAomTi oKuOATXoW HOMATIyOou udocmaBuu o0 nap
COIIXOW OXUD aJTepHATHUBAXO 0a MIAKIXON aHbaHABUU MCTEXCOJU HACCOYM TaXMsl Kap/a IIyaaH].

Greenpeace MIMPKAaTXOM Oy3yprd HAcCOYMPO TAIIBUK MEKYHal, KU HCTH(OIAN MaBOIU
XUMHUSBUPO Jap JMOOC, KM Oa caJiloMaTHH WHCOH Ba caiiépa Tabcupu MaHbi mopaHm € IoIira
Oomanya, MaHb KyHaHA. TamkwioT €3/1ax MaBOIU XUMHUSBUUA a(3aausTHOKPO, KU TO coiu 2022 a3

caHoatu Haccouyuu Mttuxonu ABpymo 00si XOpuY Kapjia IaBaH]l, HoMOap KapaaacT: anku(eHoaxo,
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¢dTamaTxo,  AHTUIPEHXOM OpPOMIOp Ba XJIOPAODP, Aa30KPACHTENXO, MABaCTarmXOW OpPTaHUKHU
Kalbarid, XJIOPOEH30JIX0, XAJIKYHAaHIaXO0W XJOPAOp, XJIOopheHOIXo, mapaduHXOoW XJIOPAOPH
3aHYUpPU KyTOX Ba Faiipa. SIKkuaHJ KOpPXOHaXxoM Haccouyil 0a WH TamabO0yc XampoX UOIyAaH] Ba
yXaanop 1mynaasa, KU UH MOJIaXopo 0apou MakcaaxoH XyJ Aap 3aHYMpad TAbMUHOTH KOPXOHA a3
Oaifa Oapana. Tankukoru qonu6 owa Oa memrupuu udaocmasi a3 caHoaTu Haccoyd, aap Ménoru
MyTTraxuaa ry3apoHuaa myngaact. Jlap 4op mIMpKAaTH HACCOYMU BOKEh JNap BupdwHus aymutu
nemrupur  udiaocmiaBid ry3apoHuna myna.  KopxXxoHaxoW TaxKHUKIIy[a IIeXd YOMallyHXoHa,
KOMOMHATH KOpPKapJy PHINTAXOW HAaXH IIMIIard, ¢adpukan paHryOop Ba HapA03IUXUU KajloOau
Heimonnn mebommann. Jlap Oopan XxapakTepuCTHKan 00XOW MapTOB, Xyq4aTXOU ouJl 0a KOpKapau 00
Ba Faifpa MabayMoT TupudTa 1mya. HamyHnaxoum oOu mapToB TaxJui Kapaa, KOHCEHTPATCUSU MHUC,
pyX Ba XpoM YeH Kapja mmynasa. Taakukorun€Hu yHuBepcutetn Yayme 1(ucmanit, Universitat
Jaume I) 6apou Taxmmim GaboIUATH SKOJIOTHH MUPKATXO Jap OaxXIIy HAcCOYi cUCTeMan 0aXoauXi
Taxus Kap/aacT.

Mogperne, K Aap HaTHYau TAJAKUKOT TMEIMIHUXOJ IIyJaacT, 0a BYy4ya OBapJaHU BOCUTAXOU
Oemrap omeparuBUpo Oapou 0030p Ba OexTap HaMyIaHH HAIIPH aXOOPOTH SKOJOTHUPO MEITHUXO]
MeKyHaJl. Mojiein HaB MMKOH MEIUXaJ, KU PEUTUHTH (DabOIUATH SKOJOTUU HIMPKATXO Jap CATXH
ABpy1o Taxus KapJia 1maBaj Ba 0apou TaXusu peUTHHTH YCTYBOPH Jap OaXIIy HACCOY, KU a3 qymiia
qaH0axoW WMKTHUCOIA Ba MYTUMOUPO Aap Oap Merupaia, acoc Merapaan. Slke a3 poxXoW XaJulu
MaCOWJIA KOJOTHMH KOPXOHAXOHM BaTaH# TAIIKWIM CHCTEMaxoW capbactal Xxo4daruu o0 meOormra.
Xamm mpobdaeMaxon SKOJIOTHH HCTEXCOJIOTH HACCOYd Ba MAPAO3AUXA 00sii 00 POXU TaIIKKI
Kap/aaHu 0apHOMaxou MPUHIUIIAH HAaBH SKOJIOTHA 0a amas 6apoBapja IIaBaH[. 3apypaT TaXusid Ha
TAHXO TEXHOJOTHAXOW CaMapaHOKW KaMxap4y, KM ap3ullld acllud MaxCyJIOTpO ap30H MEKYHaH],
Oanku a3 yuxaTH dKoJori 6exaTtap Tanad kapaa memaBani. MH ske a3 KaJaMXxou aBBaluH Aap XaJUlH
pobeMan HKOJIOTHH Xap sIK UCTEXCOJIOT MeboIa. Xalu myppau npobaeMaxon 3KOJI0THH CaHOATH
Haccouil yopaOuHM Aypy Aapo3 Ba cepxapu Oyaa, 6apou akcap KOpXOHaXOM CaHOAaTil a3 cababu 3uén
OyZaHu Xapo4yoT MYCTaKHIIOHA Xall KapJaH! WH Machala HWMKOHHOMma3up act. Jlap Gapobapu wH
JaBlaT TaH3UM Ba MaOJarry30pvH SKYOSH JIOMXaX0H 0a Bydy. OBapJaHH MHIIOOTXOH KOMIUIEKCHU
TO3aKyHUPO TabMUH HaMOs[. AMaliusi HAIIOH MEAMXaJd, KU 0apoM XauTd MpoOJieMaxoH IKOJIOTH
0osim MyHOocHOaTH KOMIUIEKCH Oa kop Oypna maBaa. Taypubau XOpu4il HUIIOH MEANXAI, Kd
ry3amrad 0a O6extapun TexHonorusixon nactpac (bTJl) auraprynii 6a aman meoBapaa Ba
poOJIeMaxou IKOJIOTHPO Xall MEKYHA/I.

TexHOIOrusIX0U AAcTpac - TEXHOJIOTUAX0e MEOOIIaH ], KU Jap MUKECH MMKOHHMATH J1ap COXaXoH
JaxXJJAOPH CaHOAT a3 YUXaTH MKTHCOAN Ba TEXHUKM 0a TaBpM MMKOHMA3up OO0 HA3apIOUITH
XapodoT Ba (houaaxou JaxJAOPH MOJAIA YOpH KapAaH, Taxus IIyAaaH]. bexTapuH TEXHOJIOTHSIXO -
TEXHOJIOTUsIX0e MeOolana, Ku 00 poxu camapabaxmTapuH 0a JacT oBapAaHHM JAapadyad yMyMHU
OanmaHau MyXo(U3aTH MYXHTH 3UCTPO TabMUH MEKyHaHA. MebEpXou MyailsTHKYHUH TEXHOJIOTHS,
xamuyH BT/l, HUIIOHIM-XaH/ 1ax0u TEXHOJIOTHH NapTOBX0 0a aTMocdepa, MmapToBXo 0a MyXUTH 00
Ba TMapTOBXOHM TAaBIWAINIYIA, WHYYHUH HHUIIOHIUXAaHAAXOW HCTH(OIadapuy 3axupaxo Ba SHEPTHS
6apou SIK BOXUIU MaxcCyJoT MeOOLIaH]I.

Canoatn Haccodil a3 YUXaTH TabCHpP O0a MYXUTH 3HUCT AK€ a3 HAMYAXOH TAallBUII-OBapu
HCTEXCOJIOT, acocaH a3 XucoOu uctudogan MOJIIAXOU 3aXpPHOKH XHUMUSBH, capdu 3uéam ob Ba
SHEPrusi, MUKJIOpU 3UENN MAPTOBXO Ba MapToBXO Oa aTtmocdepa, Ba Failp a3 WH uctudoan
Macosiexu 0actabaHANM a3 YMXaTyu FalipruOHnosIorii BaipoHIIaBaHaa 0a myMmop MepaBaj.

AHHOTAUUSA: B cmamve paccmompervl 3Kon02udecKue npooiemvl OmevecnmeeHHol mek-
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CMUNLHOU  NPOMBIUWLIEHHOCMU, — MaKue Kak  3dzpssHeHue  NpeOnpusmusimu  meKCmuibHOLL
NPOMBIULEHHOCMU B00H020 0ACCEUHA CMOYHLIMU 800AMU, BbIOPOCHL 3ACPAZHANOWUX BeUecms 8
ammocgepy, omxo0dsl npouzsoocmea ompaciu. Jna peuieHusi 0003HAYEeHHBIX NPobIemM HeoOX00UMbL
Mepbl NO CHUMHCEHUIO He2amUBHO20 8030eUCMBUs NPEONPUAMULL HA OKPYHCAIOWLYIO NPUPOOHYIO CPEOY
nymem 6HeOpeHuUsi 8 Ompacib HAULYYUUX OOCIYIHBIX MEXHOI0UU.

Kntouesvie cnosa: skonoaus, mexcmunoHas npOMbIUIEHHOCIb, OMX00bl, 8blOPOCHL 8

ammocgepy, copocvl 8 CmoyHbvle 800bl, HAULYYUIUE OOCTYNHbIE MEeXHOLOSUU.
Anaouér:
1. AbnyoBa A.A., Ixxannan3osa B.M. Dkonornyeckie aclieKTbl OXpaHbl ¥ OYUCTKU CTOUYHBIX

BoJ // V13B.By30B. TexHONIOTHUs TEKCTHIBHON MpoMbInuieHHOCTH. —2013,

2. Menbuaes WU.I'., u np. Dxonorus. [Ipupoaonoib30BaHne U OXpaHa OKPYKAIOIICH CPeIIbl. —

Hsanoso: UI'DY, 2011.

3. Tperybosa A.A., u nip. CoBpeMeHHbIE FKOJIOTHUYECKHE TPOOIEMbI TEKCTUIHLHONM TEXHOJIOTHH

//CoBpemeHHble HaykoeMkue TexHosoruu. — 2007, Ne 10. C.103...104.

Masbaymor onjx 6a myanang:
1.A3u30B FOcyd CamueBuy -notcentu kadenpan TexXHOIOTHS Ba TAYXU30THU CAaHOATH HACCOYH,
ATT 6a vHomu akagemuk M.C.Ocumit, Ten.+992 93 155 2260
YK 677.051.153.75

OMMJIXOU ACOCUHU MMAVJOIIABAM MUJIJIAXOU HYKCOHJIOPU KUPMAKHU TYT

M.B. H3ATOB, AXPOPH M, CAJIUMYOHOB C.
(Honuweoxu mexnuxuu Toyukucmon 6a nomu axademux M.C.Ocumil,

"Waprasu unmuu nunnanapeapuu AUKT)

Hlapxu myxmacap. /lap maxona poxxou oaranobapoopuu cugamu nuiiau KUpMaKu mym,
UHMUX0OU Oypycmu peyau NUIIAnapeapii 6a KopKapou assanus, cababxou naroowasuu HyKCOHXO0
Xaneomu napeapuid, 3axXupakyHii 6a HUSOX00puU NULIA 0ap HYKmMaxou Kaoyl ea KopKapou aseanusiu
OH, MABCUAXO0 OUOU POXXOU NACM HAMYOAHU HYKCOHOOpuiasuu nuina oap wapoumu Toyukucmow
oeapoa uyoaacm.

Kamumaxonm kanuai: nwiia, KUpMak, OEYOHTap/IOHH, XYIIKKYHH, HYKCOH, TpeHa,
MapBapuIIl, aOpeuIuMi XOM.

Mykaauma. Umpy3xo nap 3uéna a3z 60 kumBapu TyHE coxau KOpKapIu MU Ba HCTEXCOIU
abpemuM pyuia Hamy/a, UCTeXcoiau oH 3uéna a3 193000 Tonnapo tamkwin menuxaia, ku 80 %-u oH
6a Yun, 16 %-am 6a XuHIycTOH Ba OOKMMOHJa Oa OemTapy KHUIIBAPXOH OCHUEH POCT MEOSI.
Wnuynun catxu pymau kupMaknapsapit gap Oununnun 100,0%, nap Opon 44,0%, nap Typkus
48,9%, map XunapycroH 47%, nap Yymxypun Xankum Xwuron 22,0%, map KuprusuctoH Ba
Kaszokucton 100%, Ba 66,6% nap TouukucToH mnact rapauaaact. PaBaHIXOM HMCTEXCONA Jap
KHpMaKIapBapii Ba KOPKapAH aBBAJIUSH OH MapBapHILU TYT, UCTEXCOJIU TYXMI-TpeHa, HHKYOaTCUSIU
rpeHa — 3WHAArapJIoHUN TYXMUXOU KHPMaK, MapBapUIId KUPMaK Ba KOPKapJu aBBAIWSAM MHIIA —
OeyoHTrap/I0H# Ba XYIIK KapJaH! MUJU1a MeOoIIail.

Hap mapkazxon wiMHKO Taakukotuun Yomon, Yymxypum Xankum XuToW, XHHIYCTOH,
Bernam, Kopesu Yany0ii, V36exucton, Tannany Ba TOYMKHUCTOH TAIKHUKOTXOW WM OHMIH TIACT
KapJAaHU HYKCOHAOPHM MWJIA, a3 4yMmiia, MWUIau Navak, AyKHpMa, aTjiacii Ba TYHYKIEBOPJIOPUU
NWIaXOM KUPMakd 30T Ba Jyparaxou T'YHOTYH Ty3apoHuJa MmemaBaHi. ba tydaiinu uH gap
mrapouTu uctexcoior uMkoHu 80—90 % Oamana OGapAoITaHM Japadad MUIUTAXOM XymicudaTu
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OaHaBBYY/IONIABAHIA Ba IMACT HAMY/JAHU XUCCal MMIIIaXOu HYKCOoHI0p To 3—35 % 0a mact oBapaa
mynaact [1, 2].

Hap acocu crparerusu HaBu XykyMaru Yymxypur TOYUMKHCTOH ouaM NuiIanapBapi Ba
KOpKapJi HUXOWW TWUIAa Jap AOXWIM KHUIIBap, Aap Oapou OamaHn OapIOIMITaHU XOCHITHOKHH
nuulanapBapit, cudatu aOpelmMu XOM, UCTEXCOJIM MAaTObXOM BOPHIOTHBA3KYHAHIIAW aTiac Ba
azpacy 6axmain 3pTUOOPH Maxcyc J0/a IIya UCTO1aacT.

Bobacra 0a wuH, ucTexcoinu nuuiaxou Xyucudaru kupmak, uctudoaa Ba KOpKapau
TEXHOJIOTHUSIXOM MYOCHpP, XU3MaTpPacoOHM Ba TaBCUSAXOM a3 YMXATH WJIMI aCOCHOK Oapou Kam
KapJaHU MUJIaX0U HYKCOHIOP, aXaMUSATH KaJIOHU WIIMI Ba amallili A0pal.

Jap amanusau 4axoH# owja Oa Oamann OapaomTaHd cudaTh MUUIA TAaIKAUKOTXOU 3UEN
ry3apoHuja mryga Oomiaja xam, Jap paBaHId KOpPKapAu aBBaJIUsSW MWUIA NaiJOMAaBUM MUJUIAXO0U
HYKCOHZAp TaJKHUKOTXOM aMajiil KamaHa. A3 WH Py Ty3apOHJIaHU KOPXOHW TaJKUKOTH, Ku 0Oa
MYIIKHUJIOTXOH Jap 00J0 3UKpIITy/la HUTApOH A IIyAaaH ], aXaMUSITH KAJIOHU WIMHUIO aMallid Jopal.

Hap xumBap 20-32% nwiiaxou HCTEXCOJIIaBaHAa HYKCOHIop MebOomana. bapou myaiisH
KapJaHW MalJoUIaBUM HYKCOH Jap paBaHIU KUPMAaKMapBapil, WHTUKOJIIUXH, PaBaHIIXOU 3axXHpa,
OeyOHrap/I0OH# Ba XYIIKKYHH Aap TAYXU30TH T'YHOTYH TaypuOaxo Jap MIAPOUTH CAaHOATH Ty3apOHHIa
mynana. Tynau (mapTusii) oMeXTau HaBbXOM AK py3au KaOyinu MULIaXo TAlIKWI Kapjaa IIyAaH], K
xap sk BapuanTtu oH 100 kr Oynanm;

| — mumnaxoun map KCK-4.5 60 xapoparu aBeamam 90°C GedqoHrap-IoHMamyaa Ba Jap
MAJUTAX YIIKYHAKXOHW COATH XYITKOHUIAITY/Ia;

Il — mutaxou 3uHa (CAaHYMILIN );

Il — mumaxou nap XymkKyHaKy SIMaTo XyIIKOHUAAIIY/ A,

banaBpYynOKyHII Ba MNH/IAKallMM XamMal HaMyHaxo 00 puosu Hu3oMH (adbpukaBil —
HaMyJIMU Bapakau TEXHOJOTH OapoM KyIIOJaHW aOdpelIMMH XOM Ty3apOHHa, HUIIOHIAMXaHIaXOH
¢bu3MKaBi — MEXaHUKUH MUJUTAXOU XYIIKPO MyaiisiH HamyzeMm (4aaBanu 1.).

Taxnunm HaTMYaxo HUIIOH Meauxaj, Ku nap Bapuantxou | Ba Il mummaxoum HYKCOHIOp,
MAJUTAX0M KappaHT Ba CaTXAIIOH JIOFIOpP Maifio Iryga, 0ab3er OHXO XaTTO Cypox Ba MaropOacra
MeOOoIIaHI.

A3 xama Oemrap OGapoMaau TOPXOM HYTIOp a3 MWIIAXOW Jap MWUIAXYIIKyHaku SImato
Kopkapamyna-66,3% Oyna, nwuiaxou ©O0 BapuaHTH JylOM Kopkapamryga ¢Gou3M MacTH
abpemumopit-42,4% Ba Gapoma i MUIAXOM PUILTaX0H HYTA0ppo-58,9% nopan.

Koadducuentu (3apubu) TaMonnau 3u4MM XaTil Jap GailHM BapHMaHTXO KaM (apK MEKyHal,
aMMO Japo3uu puimTan OedocwiakymonamaBaHIad MDA Jgap OalfHM muMiutaxoe, KA Jap
MaxTaxymkKyHaku SImato 6e4oH Ba XYIIK Kapja [Iynaan, OanaHnaTapuH Medora.

A3 uH OapMeosisl, K JOHUCTAaHH OMUJIXOU 0a cudaTd NMUUia TabCUPPACOH, OEXTapco3uu
KOPXOU arpoOTEeXHUKH, MyalssH KapJAaH! yCYJIu AypyCTH OCYOHTapJOHN Ba XYIIKKYHHH THIUIA, 00
KaMTapuH HYKCOH 0a J1acT OBapJaHW MIJIIau XyIicudaT axaMuATH KaJloH aopaHi. bapou wH mem
a3 xama, cababxou maionaBuu HYyKCOHXOH MIIapo 6051 omyxT [3].

A3 dYymia, map Xo4aruu JeXOT JOHHUII, Mallaka Ba Maxopartu OajaHau MHUIanapBapi
HAJOIITAHU TNWUIAMapBapoH, KaMm OyJaHd XaBacMaHAWHM MOJAWHM XOYaruxo a3 JaapoMaau
MapBapuily KUPMaK, Capd BakKT TaKCHUM HaKapJaHU KHUPMAKXOW 3HHJArapJoHuIa a3
WHKY0aTOpUAX0, HapacuIaHW Yo Oapou MapBapuIIM KHUPMaK Ba pHUOS HaKapJaHU KOUJAXOHU
arpoTeXHUKH, nap OuckEp MaBpuaxo Oa BalipoH Ba HYKCOHJOp IIyJAaHM NWJIa Ba  CaTXu
abpemumMI0py OH OBap/ia MEpPacoHaI.
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Yaosanu 39
Bobacmazuu nuwonouxanoaxou QuauKi — Mexanukuu aopewumu Xomu nULIaxoauon 60 map3xou
2YHO2YHU DeYOH 84 XYUKKAPOAuLyoa

Bapuantxou xopkapau
Humonanxanmaxo Boxuau uenax ABBAJIMSH MMHJLJIAX0

| I Il
MuUKa0pu NUILIaXOH Mavak, % 29 19 19
AOGpemumaopit % 48,2 42,4 49,7
bapomamu MAJLIaX0U HYTI0P %

XaHTOMU OYFIUX i 61,0 58,9 66,3
Kymonamasun numiaxo % 63,8 61,6 74,2
Japo3uu oedocuna

KYILIOJIAIIaBaHAaN PUIITA M 494 486 579
3apubu TAMOWIIH 3YUHU XaTTA % 11 10 11
Kobmmmstu a3HaBIICY1, amaan 35 31 27

KaHuI gap 1 kr

Bakre, ku cyxaH map Oopau cudaru MULIAX0 MepaBaj, eIl a3 XaMa MUUIAX0H IHaKITy
aHJI03aalllOH sSKXella, O¢ SITOH JIOFy HYKCOH Jap Haszap Jolita memasaj. [lap paBaHIy yaMbOBapHU
XOCHUJI MIJIJIaXOM 3WHJA YMyMaH CaTxXalloH To3a, 0e oced Ba XxamMBOpy OEHYKCOH HCTEXCOJ Kapja
MeIaBaj, aMMo 0a HyKTaxou KaOyil Ba (aObprKaxou MAJUIAKYIION MapTUIXOU nian Jopou 1o 20%
nedopMarcusiiyna (madaknryna) kaOyn kapga memaBadi. lap poxu xodarit - HyKTau KaOym —
NWIIaXyIIKKYHaK — KOPXOHaW MWIIAKyIION MacT rapAuianu cudaru catxu adpemmmaiopy nuia 0a
amaj Meosi.

Hykraxon kaOyau nuuia a3 KUPMAaKMapBapoH NHJUIAXOM 3MHJApO acocaH 00 XaiaTaxou
jarTari Kabysn MeHamosiHA, 0abau KaOyna MUIUIaxo Aap pyu dapin HUTOXJIopi myna, gactit 6o Oen
TaKpOpaH Taropycosi kapja MelaBas, Ki THUI1axo AeopMaTcusu MeXaHUKA MeOUHaH]T.

Jap wH HYyKTaxoW KaOynM Mmula MWDIaXYIMIKKYHAaKX0 HU3 ca0adropu HyKCOHAOPW MU
MerapjaH/, WHYYHWH HapacHJaHW  KaJIpXOW TaXacCyCMaHJ, TauyxXH30Ty HaKIHETH Japadan
MEXaHUKOHUU TaCT, HUTOXJIOPUM MYBAaKKaTUM MUJUIAX0U 3uHa nap dapin 6o 6ananauam 1-1,3 M Ba
00 Oen3aHuM JacTuM JouMil HU3 Oa ad3ouiy MUHOAbIau 1eopMaTCUsIM caTXH MUWIJIaX0 MyCOUJaT
MEKyHaH]I.

Jap yvagBanu 2 MUKIOpW MUJUIAXOW Mavakilyaa Jap HapTUs HUIIOH Joja IIyJaacT, KK Jap
HATUYaWu CAaHYMIIIXOM Jap a1y MILIaXyIIKKyHaK 0a JacT oBap/a inyaaan (takpopu canuuii — 20).

Yaoesanu 40
Hurmonguxaniaxon mai1onaBiy MHJUTaX0H MMavak gap Hykraxou Kaoyi (c. 2020-21)

Hoxwus ['upudranu HamyHaxo Muknopn — NWIUIaXOH
(- naJax, %
XYIIKKYHAaK)

Cnuramen XaHroMu KaOynu HHILUIaX0U 8.5+ 0.96

(Mumaxymk | 3uHIa
kynaku KCK-4.5) babau kopkapay aBBajus 20,5+ 0,89
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Xy4dang XaHromMu KaOynu NUILIaXO0H 184141
(muuTaxynik | 3uHAa o
KyHaku SImaro) babpau kopkapau aBBasus 8,8+ 1,54

A3 4ganBanmu 2 GapMmeosii, KM MaBYYJIUATH MUUIAXOM MadaKy HYKCOHIOpP XaHTOMH KaOyil,
Hazap Oa mwuTaxoum OEYOHTapAOHHMIA Ba Jap cosA XYIIKIIyAa KamTap Oa Hazap MepacaHi.
HUctudoman Oopxantaxod AypymT XAaHTOMH HWHTHUKOJAWXH, OCYOHTApJIOHA Ba XYIMIKKYHH 00
NUWUIAXYIIKKyHaKd SIMaTto cudaru catxu abpermuMIopy Muia HUTOX JOIITa MEIIaBal.

b 1 o w ket S : hag - \ 0
Vo | e 4 %) ' 1
E z ); = o . > ( 3. a4

Pacmu 40. — Hueoxoopuu nunnaxou 3uHoa 0ap HyKmaxou KOpkapou aéeanusau nuid

[Taiino mynanu NMUAUTaXOM HYKCOHAOP 0a HUIIOHIUXAHAAXOM TEXHOJIOTHUU a0pelIuMH XOM
TabcUpU MaHOQN MepacoHala. bapoum MyalisH KapAaHU XOCHUSATXOM TEXHOJOTMU alOpelmrMyu XOM
(XaHroMH MHTHUKOJAMXH, paBaHAXOM 3axXupa, OEYOHrapJOHI Ba XYIIKKYHH) Jap TayXU30TU T'YHOT'YH
Tayprbaxo Jap MIApOUTH CAHOATH Ty3apOHMJIA LIy JaHI.

Hap 4yanBanu 3 TabcUpH BapUaHTXOU T'YHOTYHU O€YOHTaplOHM Ba XYIIKKYHMM NMHUIUIaXo Oa
HULIOHJMXaHJaX0M TEXHUKA-UKTUCOANH NTNUJUIa HULIOH JI0J1a IIyAAacT: - BapuaHTH | - yamboBapii Ba
MHTHUKOJIMXUU NHIUTA 60 XanTaxo;

- BapuaHTu Il - yamMboBapii Ba MHTUKOJIIUXMU MUIa 00 XanTaxo, O€4oHTrapAoHN 60
mwutaxymkkyHaku KCK-4,5 Ba XylKoHUaHU TAJUIA Jap XYIIKKYHAKU COSITH;

- Bapuantu Il — yamboBapit Ba WHTHUKOJIUXMH MWUTA 00 KYTTUXOU QITFOMHUHIA
OeqoHrap/I0H# Ba XYIIKKYHHUHU IK4O0s1 00 Ha3apIOIITH caTXy abpemnMI0py Mua,

- BapUaHTH CAaHYMIINA - YaMbOBapil Ba MHTUKOJAMXUM MUIIa 00 XaaTaxo, HUTOXJIOPUHU
oHxo nap ¢apm 6o Gamanguu 1,0-1,3 M, 6eqoHTrapAOH# Ba XyMKKYyHIA 00 muniaxymkkyHaku CK-
150 nap mapoutu Bunositu Cyrn [3].
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NI e ey

Pacmu 41 Humuxonouxii 6a Huzoxoopuu nuiia oap bopxaimaxou oypyum
(Oap Kymmuxo)
Yaosanu 41
Bobacmazuu Huwonouxanoaxou Guaukii - MexaHukuu adpeuumu Xom a3z ycyixou 2yHOSYHU
Yamvo6apil, UHMUKOJLOUXH, 6eyoHeapOOHil 6a NULLAxywkKyHii (c. 2020-21)

Humonauxanaaxo 5 Tap3xou NULIa0CYOHTaApI0OHA Ba XYIITKKYHIA
E’ E Bapuant | Bapuanru Il Bapuantu |11 Canyumit
m = ul
Cudatu nuiaxo % 7 76,0 85,0 75,
0,0 0
abpemmmopi % 4 485 50,7 42,
9,2 4
bapomanu numnaxou
HYTJ0P XaHTOMHU OYFIUXi 6 61 67,3 58,
% 1 9
Kymonamasuu nusia
% 6 64 78,2 61,
3,8 6
Hapo3un
Ocedocunakymona-aBafaan | M 5 404 579 48
MHJIIa 04 6
KoOunusaTu a3HaBnevi,
afany KaHum nap 1 xr aman 3 36 28 32
7

Taxmnu HaTUYaXxou KOpKapJu MWJUTa HUIIOH Menuxan, ki Bapuantxou I Ba Il Goucu
Mal0 IIyIaHd MIIIaX0M HYKCOHJIOp, KappaHT Ba CaTXalllOH JOFI0p, Oab3aH CYpOX Ba Maropop
Merapaana. bruHOOap WH, MaiI0 NIyJIaHW NMWUIAW HYKCOHJIOpP 0a HUIIOHIMXAHIAXOW TEXHOJOTHHU
NuJia Tabcupu MaH(it MepacoHas. Uit TaBpe, KM a3 4ajaBaji AuJa MelIaBaj, a0pemnMIOPUN CaTXu
nua 6,1—8,3%, 6Gapomanu NMUUTaXou HYTI0p XaHromu Oyrauxi 2,1—6,1%, xymoaamasuu nuiia
22—16,6%, napo3uu 6edocunaxkymoaamananiau nuuia 18— 93 merp Hazap 6a BapuaHTH CaHYMIIIA

3Ué acT.
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XyJoca:

1. Medopmarcusim caTxu abpemMMIOpu MWLIAa Jap 3€pud TabCHUPH KyBBAaXOM T'yHOTYHH
MEXaHUKI XaHTOMHU KaOyJ Ba KOpKapAM aBBAUSAU MHJUIA paBaHau Oebosramt Oyaa, 6a 6apomaau
MaxCyJIOTH adpemnMii Tabcupu MaH(pit MepacoHa.

2. bapou xam KapiaHu HYKCOHIOPHM NMHJUIA caTXy CU(paTH XU3MAaTPACOHUXOU TEXHUKHUBY
TAIIKWJIMK NuWuIanapeapupo Oananj OapipomTad 3apyp acT. Mctudona a3 Gopxanraxou IypyumiTy
KYTTHXO, MEXaHUKUKYHOHUJAHU aMaJIMETXOM MeXHaTTanadu JacTél, TaKMHJ JOJaHH TauXHU30TH
TEXHUKUH 0a3axoM KOpKApAM aBalIMAM MWIIA, TaKMHJI JOAAHU TaXacCyCMaHIUM KOPMaHJOH
XATMUCT.
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MPOJIOJbHASI CHCTEMA BEHTHISILIUUA ABTOJIOPOKHBIX TOHHEJIEN
AonymanaeB P.I'., bokueB b.P., Aonynanaesa @.P.

(TTY um. axao. M.C.Ocumu)

AHHoOTauusi: B JaHHOW cTatbe paccMOTpeHa MPOJOJbHAS CHCTEMA BEHTWISALIUHU
aBTOMOOWJIbHBIX TOHHEJEH, KOTOpas UMEET NEPBOCTENIEHHOE 3HAUEHHUE HE TOJBKO JUIsl 00eCIeUeH s
MHTCHCUBHOTO W O€30MacHOr0 JBIKEHHS, HO W JJIS BBINOJHEHHUS TPeOOBaHUI OXpaHBI TpyZda, a
TaKKe SKOHOMHH JHEPreTUYECKUX PECYPCOB.

KuiroueBble ci10Ba: TOHHENU, CHUCTEMa BEHTWISLUH, 3albUICHHOCTh BO31yXa, JBHKECHHE
BO3/1yXa, CTPYMHBIE BEHTWIIATOPBI, €CTECTBEHHOE IPOBETPUBAHUE.

TpancnopT urpaer pemarounlyr pojib B 00eCre4eHHH SKOHOMUYECKOTO POCTa, TYMaHUTAPHBIX
CBA3€H M MHTErpallMM TOPTOBBIX PBIHKOB KaK B PAMKax CTPAaH COAPYXKECTBA, TaK M Ha IIMPOKOM
MEXIyHapOAHOM ypoBHe. Od¢dexkTtuBHas pabora BceX BHAOB TPAHCIOPTAa HEOOXOAMMA IS
MOJICP)KaHUSI KOHKYPEHTOCTIOCOOHOCTH TPOMBIIUICHHBIX W JIPYTUX TPEANPHITAN, CHIDKEHHS
TPAHCIIOPTHOM COCTABJIAIOIIEH B CTOMMOCTH MPOJIYKIMH, IMOBBIIIEHUS YPOBHS TPAHCIOPTHOIO
oOciyxuBaHus. M BaxHelIyl0 posib B MHPPACTPYKType HA3€MHOT0 TPAHCIOPTa UTPAIOT TOHHEIH.
OHu 00ser4yaroT COOOLIEHHS MEXIY pPa3HbIMM PETMOHAMH WU CTpaHAMU U TOATOMY SBISIOTCA
Ba)XHBIM 3BEHOM BHYTPEHHUX M MEXITYHAPOJHBIX CBs3€il, ClIOCOOCTBYIONIMX (DYHKIIMOHUPOBAHUIO U
Pa3BUTHIO SKOHOMHKH, a TAKIKE MOOWILHOCTH HaceneHus [1].

Bonpocel  opraHuM3anMM = palMOHANBHOM  BEHTWIALMM OTUX  COOPY)KEHHH  HMMEIOT
MIEPBOCTENIEHHOE 3HAUYEHHE HE TOJIBKO NIl 00ecrevyeHrs UHTEHCUBHOTO U 0€30IacHOro JIBUKEHMUS,
HO U JUIsl BHIIIOJIHEHUS! TPEOOBAHUN OXpaHbl TPYJIa, a TAK)KE YKOHOMUHU SHEPTETUUECKUX PECYPCOB.

[IpumeHeHne cucTteM BEHTWISIMM B aBTOJOPOKHBIX TOHHENSAX BbI3BaHA HEOOXOIUMOCTBHIO
CHIDKEHHUS 10 JIOMYCTUMOM KOHIEHTpAILlMU BPEIHBIX ra30B, 3albUICHHOCTH BO3JyXa U YCTPAHEHHUS
3aJIBIMJIEHHOCTH, @ TaK)Ke CO3/1aHUsI HOPMAJIbHOTO TeMIeparypHoro pexuma. [lo  HopmaTuBawm,
aBTOJIOPOKHBIE TOHHENM JUIMHOM 10 150 M MOTYT MpOBETPUBATHCA €CTECTBEHHBIM ITyTE€M, TOHHEIH
muHOU 150- 400 M OKHBI UIMETh €CTECTBEHHOE NPOBETPUBAHUE P OOOCHOBAHUH €T0 pacueTaMu
U eCIM HeoOXOJIUMO YCTaHaBIMBAaTh OOOPYAOBAaHUE JUI MCKYCCTBEHHOM BEHTUJIAIMEH, a TOHHEIH
nnuHoU 6osiee 400 M HEIPEMEHHO JI0JKHBI UIMETh PUHYAUTENbHYIO BEHTHIIALIUIO.

HckyccTBeHHast BEHTUIISIMS aBTOIOPOKHBIX TOHHEJIEH MPOU3BOIUTCS MTyTEM MOJaul CBEKErO
BO3/lyXa, YAaJEHUS 3arpsA3HEHHOTO WJIM COBMECTHOM MOJAayl CBEXKEro M BHITSDKKU OTpaOOTaHHOTO
BO3/yXa.

[Ipy >TOM MNPUMEHSIOT MPOJAOJIBbHYIO, MOMNEPEYHYI0 WJIM KOMOWHHUPOBAHHYIO CHCTEMBI
BEHTWISILIMM, KOTOPBIE OTJINYAIOTCS JIPYr OT JApyra HalpaBlICHUEM JBHKEHUS BO3AYyXa, XapaKTepOM
BO31yX000MEHa, HATMUYMEM UJIH OTCYTCTBUEM CIIELUAIBHBIX IPUTOUYHBIX M BBITSDKHBIX KaHAJIOB.

[Tpu BBIOOpE BUIOB CXEM BEHTHJISALMM HAIO MPOBOIUTH TEXHUKO-PKOHOMUYECKHN pacdeT s
CpaBHEHMsI NPHUHATHIX BapHaHTOB. B HENpocThIX cioydasx BbIOOp BapMaHTOB MPHUHUMACTCS Ha
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OCHOBE JIOTIOJTHUTENbHBIX MCCIEI0BaHUN U Pe3yabTaTOB aHAIM3a JOMYCTHUMbBIX pemieHuid. [Ipu atom
HEO0OXOIMMO paccMaTpUBaTh KaHWTAIbHBIC 3aTpaThl Ha IMPOBEJICHUE IIOXOXKUX CXEM, aHaJIU3
BO3MOJKHBIX PUCKOB U pacxoibl Ha skcmutyaTanuio [3]. [lonepeynas 1 KOMOMHUPOBAHHASL CUCTEMBbI
BEHTWJISIIIUY SIBIISIIOTCS O0Jiee JEWCTBEHHBIMHM C TOYKH 3PEHUS MEXaHWYECKOTO MPOBETPUBAHUS HO
OHM HWMEIOT BBICOKYI0 TIEPBOHAYAIBHYK) CTOMMOCTh M  XapaKTepU3YIOTCS  OOJBIIMMH
9KCIUTyaTallMOHHBIMU 3aTpataMu. [losToMy momepeuHas M MONyHONEpedHas CXEMbl BEHTUIISINU
pealn3yIoTCs TOIBKO TaM, i€ HeJlb3s MPUMEHSTH MPOJIOJIBHYIO CXEMY, BCIEICTBUE YETO MOCIEAHSS
octaercsi Hanbosee BOCTpeOOBaHHOM.

[IpononapHyIO CXeMy BEHTUJISIIMH 11€JIeCO00pa3HO MPUMEHATh B TOHHEISIX IuHOM 10 1000 M ¢
JBYXCTOPOHHUM JBUKEHUEM TPAHCIOPTHBIX CPEACTB M B TOHHENsAX mHOW 10 1500 M ¢
OJIHOCTOPOHHUM JIBUIKEHHUEM.

[IpuMeHEeHHE MPOIOJIBHON CXEMbl BEHTHJISAIUN JIOMYCKASTCS TIPH BO3MOXHOCTH 00CCIICUCHHUS
HOPMAaTUBHBIX MapaMeTPOB BO3AYIIHON CPeAbl MPU PA3IMUHBIX PEKUMAX JIBIKECHUS TPAHCIOPTA U
CKOPOCTH JIBIYKEHUS BO3/1yXa B TOHHENE He Oolee 6 m/c.

B TonHemsx MHONM A0 2 KM HaxoOuUT NPUMEHEHUE IMPOJOJILHO-CTpYHHAs CcHUCTeMa
BEHTWJISIMH (pHC. 1), ABISIOMIAsACS Pa3HOBUIHOCTHIO MPOIOIBEHON CUCTEMBI.

////////// Ll //////// ///// ////////////////////////
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Puc. 1. Ilpooonvno-cmpyuinas cxema 6eHmunAyuU

1 - HampaBlieHHWE JBW)KCHUS CBEKEro BO3/yXa; 2 - HANpaBJICHUE JBIDKEHHS 3arpsi3HEHHOTO
BO3/yXa; 3 - CTpYHHBIEC BEHTUIISTOPHI

Tonnenvhvie GeHMUNAMOPLL OOJINHCHBL YOOBIEMBOPAMb CAEOVIOUUM MPEOOGAHUAM.:

- MMeTh MPOU3BOAUTENBHOCTS 180-250 ThiC. M¥/4 M MUHUMAILHBIE PA3MEPHI;

- JMana3oHOM JIOIYCTUMOTO U3MEHEHHSI TPOU3BOIUTENBLHOCTH (B npeaenax 70-250 Teic. M /4);

-umeTh Hanbobmuit KI1/] npu ontuMansHOM pesxume paboThl;

- 0051a1aTh BO3MOXHOCTBIO PEBEPCUPOBAHUS JIBMKEHUS BO3IyXa,

-IIpU PEBEPCUPOBAHUM NPOU3BOAUTEIBHOCTh BEHTUIIATOPA AOJKHA COCTaBIIATh HE MeHee 80 %
€ro MPOU3BOJAUTEIHLHOCTH B IPSIMOM PEKUME;

- UIMETh HAJeXKHYI0, MPOCTYI0O B OOCIYy)XMBAHMM, MAaJIOBUOPAIIMOHHYIO, MAaJOLUIyMHYIO
KOHCTPYKIHIO.

[IpuBeneHHbIM TpeOOBaHMUSIM JIydllle OTBEYAIOT CTPYHHBIE BEHTUJISTOPBI, CHEIHAIBHO
pa3paboTaHHbIE A1 TOHHENEH M OpPHEHTHUPOBAHHbIE JUIS SKCIUTyaTallid, B TEPBYIO oyepenb, B
NPOAONBHBIX cXxeMaX. OHHM OTJIMYalTCAd BBICOKOH 3(QPEKTHUBHOCTBIO, HU3KUM YpPOBHEM IIyMa,
J0JTOBEYHOCTHIO, BBICOKOW HAJEKHOCTHIO, MHHUMAIBHBIMA OOBEMOM TEeXOOCIY)KUBAaHUS U
YCTOMYUBOCTBIO K KOPpPO3UU. BEHTWIATOPBI MMEIOT B3PBIBO3AIUMILEHHBIA 3JIEKTPOIPUBOJL C
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aBTOMATUYECKUM PETYJIUPOBAHHEM IPOU3BOJUTEILHOCTH U MOTYT oOecriednBaTh OOpaTHBINA MOTOK
1o 100 % (puc. 2).
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Puc. 2. Koncmpykxmuenas cxema pegepcugno2o cmpyuno20 6eHmMuiamopa

1 - gBuratens; 2 - JONATKH; 3 - TAYMHUTENH IIyma; L1 - niuHa BEeHTUIISATOpA C JABUTaTeNieM U
KpbUIbYaTKOM; L2 - ;uinHa raymmTens myma; L - oOmiast iHa cTpyHHOr0 BEHTUIIATOPA; Dr -

ANaMCTP BBIXOJHOI'O OTBCPCTHUA

Puc. 3 - Pazmewenue cmpytinblx 6eHmMUIsAmMopos 8 HUax y c600a MoOHHeJs.

IBeHT - PacCTOsIHHUE MEXKIAY LICHTPpaMH BECHTHUIIATOPOB B CCUCHHMM TOHHEIIA, Z - PAaCCTOSHHUE OT
LHEHTpAa BEHTUIIAATOPA A0 IMTOBCPXHOCTHU CBOJAa TOHHECIIA, 1- ra6apI/IT HpI/I6J'II/I)KeHI/I$[

[Ipu pa3MelieHun CTPYWHBIX BEHTUJIATOPOB Y CBOJA TOHHENSA JIOJDKHBI BBITOJIHATHCS
CIIEYIOIINE YCIOBHUS:

- paccTosTHUE MEXIY IIEHTPAMH CTPYHHBIX BEHTHISTOPOB, Pa3MEIIAeMbIX B CEUYEHUN TOHHEIS
lsenr, HE JOJDKHO OBITH MEHEE JIBYX BHYTPEHHHUX AMaMETPOB BeHTHIIATOpA D, T.€. lsenr > Dt (puc. 3);

- PacCTOSIHUE Z, OTCUUTHIBAEMOE OT IIEHTPOB CTPYHHBIX BEHTHWJIATOPOB JI0 TOBEPXHOCTH CBOJA
TOHHEJISA, JOKHO OBITh MAaKCUMABbHBIM B MIpe/ieNiax rabaputa npudIuKeHUs] TOHHEIS;

- paccTOsSHUE MEXAy TpYNIaMu CTPYHHBIX BEHTHJISTOPOB IO JUIMHE TOHHENS lupox MPH UX
PaCTONIOKEHUU TMapalljieIbHO OCH TOHHENS M OTCYTCTBHS Je(JIEKTOPOB HE JIOJKHO OBITh MEHee
JECSITH TUAPABINYECKUX AUAMETPOB TOHHENS Dy, T.€. lypox > 10 Dy

- IpU HCHOJIB30BAHUM AEPIIEKTOPOB, OTKIOHSIOIIMX BO3IYIIHYIO CTPYIO, BBIXOISALIYIO M3
BeHTHIIATOpa Ha 5° - 10°, MuHMManpHOE 3HadeHHWE D; MOXeT OBITh yMEHBIIEHO 70 6 - 8
TUIPaBIMYECKUX AUaMETPOB TOHHENS Dr.
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- MHHMMaJIbHOE PACCTOSIHUE OT CEYEHMs, I[I€ YCTAHOBJIEHBI CTPYHHBIE BEHTHIISTOPHI, 10
ropTasia TOHHEJS C UCXOAIICH BO3YIIHON CTpyel He TOJKHO ObITh MEHEE JECATH TUAPABINYECKUX
nuaMeTpoB TOHHeNs. COKpallleHHe 3TOr0 PAacCTOSHHUS MPUBOIUT K CHUXKEHUIO HMITYJIbCA CHUJIbI
CTPYWHBIX BEHTUIATOPOB.

OO6muii umiynse Nobmi, H, cTpyifHBIX BEHTWISTOPOB, 00ECIIEYHBAIONINIA OJa4y B TOHHEIH
He0o0X0IMMOro KoJn4yecTBa Bo3ayxa G, BBIYUCISIOT 1O Gopmyrie

N06u.L = APoﬁLu FT|

rae APosu - O01mme morepu gaBienus, [la.

F. - muiomaap nmonepeyHoro ceueHus TOHHEeNs, M2.

@DaKTUYECKOE 3HAYCHUE HUMITYJIbCA, PAa3BHUBAEMOE OJIHHUM CTPYUHBIM BEHTHIATOPOM Ngenr,
BBIYHCIISIOT TI0 (hopmyrie

Ngeur = NHOMklk2k3k4k5a

r1e Nuow - HOMHHAIIBHBINA UMITYJIbC, H3MEPEHHBII BO BPEMsl CTCH/IOBBIX UCIIBITAHUIA;

ki - k03(hOHUIUCHT, YYUTHIBAIOMINI CHMKEHHE HOMHHAIBHOIO HMITYJIbCA CHIIBI CTPYHHOTO
BEHTWIATOpPA BCIEACTBUE OTIMYMA CPEIHEH CKOPOCTH BO3IYLUIHOTO MOTOKAa V, B TOHHENE OT
HYJICBOT'O 3HAYCHHSI, BBIYHUCIIIEMBbIH 110 (hopmyIie

k2 - ko3¢ ¢uimeHT, yIUTHIBAIOINA CHUKCHUE HOMHHAIBHOTO HMMITYJIbCAa CHJIBI CTPYWHOTO
BEHTWIATOpPA BCIEACTBUE I(PPEKTa TPEHUSI BO3AYIIHOTO IMOTOKA, BBIXOJSIIETO M3 BEHTHIISATOPA, O
MOBEPXHOCTU OOJICNIKK B CBOJIE WJIM OOKOBBIX CTEHAX TOHHEINS MPH PA3IMYHOM PaCIOIOKCHUH
BEHTHJISITOPA B CEYCHUU TOHHEJIS.

ks - k03(dHULIMEHT, YUHTHIBAIOIINI M3MEHEHHE HOMHHAIBHOTO HMITYJIbCA CHJIBI CTPYWHOTO
BEHTWIATOpA BCIIEJCTBHE CHIDKEHHS TOTEPh HA TPEHHE NMPU OTKIOHEHHH BBIXOJSINEH BO3IYLIHOM
CTPYH OT MOBEPXHOCTH O0JICIIKA TOHHEIIS;

Ks - k03(hOHUIUECHT, YYNUTHIBAIOMINI CHIKEHHE HOMHHAIBHOTO HMITYJIbCA CHIIBI CTPYHHOTO
BEHTWIATOPA TPH YMEHBIICHUH TPOJOIBHOIO PACCTOSIHHUS MEXKIy TpyNIaMud CTPYHHBIX
BEHTUJISTOPOB;

k4 mpunmMaroT paBabIM 1, kKorna lupos > 10 Dy v lnpog > 6 - 8 Dy,

ks - ko3 }uIMEHT, yYUTHIBAIONIMNA W3MEHEHUE HOMHHAIBHOTO HMITYJIbCA CHJIBI CTPYHHOTO
BEHTWIATOPA B 3aBHCUMOCTH OT PACCTOSHHSA lnopr MEXKIY TOPTAJIOM C UCXOJSIICH BEHTHIIALMOHHOM
CTpYeH U MECTOM YCTAaHOBKHU OJIIKAHUIIEro K 3TOMY HOPTaIly CTPYHHOTO BEHTHIISTOPA.

KonmuuecTBo cTpyiHHBIX BEHTHIISITOPOB N, 00ECIICYNBAIOIIUX MOAa4y B TOHHEIb HEOOXOJMMOTO
KOJIM4eCcTBa BO3ayxa G, BEIYHUCISIIOT IO (hOpMyIIe

Nf =N06m/NBeHT

Bei0op THmOpasMepa CTpyHMHOTO BEHTWIIATOpPA CIEAYET OCYILECTBIIATH C y4e€TOM Trabaputa
NpUOIMKEHNST TOHHENS, BO3MOXKHOCTH pa3MEIIeHUsI B OJHOM CEUCHHU He MEHee IBYX CTPYHHBIX
BEHTUJISITOPOB, BBINOJIHEHMSI YCIOBUS, ONPEIEIISIONIEr0 3HAYEHUE MTPOJOJIBHOTO PACCTOSHUSA MEXTY
MECTaMH YCTAHOBKH, BEHTHIIATOPOB lnpox > 10 Dr, M pe3epBupoBaHHsS HEOOXOAUMOIO KOIMYECTBA
BEHTHJIATOPOB Uil o0ecredeHuss paboTOCIIOCOOHOCTH CHUCTEMbl BEHTHIISILIUM B CIydae BBIXOJa W3

CTpOs 94aCTHU U3 HUX.

182



B®U Ba OKOJIOI' A

3akiroueHue

[IpononpHass MexaHuueckass BEHTWISIMS — OTO HamboJiee SKOHOMHUYHAsA CHUCTEMA,
oOecrieunBarOIIasi HAaWMEHBIINE HArpy3Kd Ha BEHTHIATOPHI W HE TPeOyromas COOpYXKCHHS
CHEIUATbHBIX BO31YyXOIPOBOJIOB.
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LONGITUDINAL VENTILATION SYSTEM FOR ROAD TUNNELS
Abdullaev R.G., Bokiev B.R., Abdullaeva F.R.

Abstract: This article discusses the longitudinal ventilation system of automobile tunnels,
which is of paramount importance not only for ensuring intensive and safe traffic, but also for
meeting labor protection requirements, as well as saving energy resources.

Key words: tunnels, ventilation system, air dust content, air movement, jet fans, natural
ventilation.
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OLEHKA U ®AKTOPBDI, BJIMAIOUIUE HA PASBBUTHUE PETHOHAJIBHOHN
NHOPPACTPYKTYPBI HACCAKUPCKOI'O TPAHCIIOPTA B COBPEMEHHBIX YCJIOBUAX
Husszoe 3.C.

(TTY umenu axaoemuxa M.C. Ocumur)
B cratee maHa oneHka (hakTOpOB, BIHMSIONIMX HA Pa3BUTHE PETHOHAIBHON TPAHCIOPTHOM
UHPPACTPYKTYphl Ha COBpEeMEHHOM »JdTame. Ha oOcHOBe aHaimW3a JIMTEPATypHBIX HMCTOYHHUKOB
aBTOpaMH [IOKa3aHO, YTO B COBPEMCHHBIX YCJOBHUSX HAOJIOMACTCA CMEUICHHE MPHOPUTETOB

OKOHOMHYCCKOI'0 pa3BUTHA B HaAIpPAaBJICHUU MPCUMYIICCTBCHHOIO HUCIOJb30BaHUSA (baKTOpOB
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MHTEHCUBHOTO XapakTepa, IOCKOJIbKY SKCTEHCHBHBI IyTh [JaJleKO HE BCErJa BO3MOXKEH M
1enecooOpaseH.

KiueBble cJI0Ba: OIICHKA, WHTCHCHUBHBIE W OKCTCHCHUBHBIC (DAKTOpBI, MACCaXKHPCKas
TPAaHCHOPTHAsE WHQPACTPYKTYpa, NMPHUOPHUTETHI, €MKOCTh PBIHKA, PECYpC, OTpacieBas CTPYKTYpa,
Ou3HEC, TPAHCIIOPT.

[TorpeGHOCTH YenoBeKa BBIPAXKAIOTCSI COCTOSIHUEM €ro HEYAOBIETBOPEHHOCTH WIIM HYXK[BI.
JlaHHOE COCTOSIHHME YEJTIOBEK CTPEMHUTCS MPEOAONIETh, COBEpLIas ONpPEAEICHHbIE YCUIIUS, KOTOPbIE U
dopmMHpylOT mpouecc Npou3BoAcTBA. OTAENbHBIM TEPMHUHOM B  HKOHOMHKE  BBIIEJSAIOT
MaTepHalibHble IOTPEOHOCTH, 00YCIOBICHHBIE HEOOXOJUMOCTbIO TMPHOOPETEHUs U MCIIOJIb30BaHMS
NOTPeOUTENSIMU TOBAapOB U YCIIYT, KOTOPbIE 00JaAal0T JUIsl HUX ONpPEIeNeHHON Moie3HOCTho. [Ipu
3TOM IMpOIECC TMPOU3BOJCTBA OCYIIECTBISETCS OOIIECTBOM B YCJIOBUAX pa3/eiCHUs TpyAa H
CIeUMANN3aliY, a HE HW30JIMPOBAaHHBIMH CYObEKTaMH Xo3sicTBa. [lo3TOMy M TpPOHM3BOJCTBO
NPUHUMAET OOIECTBEHHBIH XapakTep. OTOT (aKT SBISAETCS OCHOBOW CYIIECTBOBAHUS TaKOTO
KJIIOYEBOI'0 SKOHOMHUYECKOTO MOHATHS KaK OOIIECTBEHHOE MPOU3BOJACTBO, TO €CTh IPOU3BOJACTBO
OJiar, npeJHa3sHAuYEHHbIX JJIs yJIOBJIETBOPEHUs MOTpeOHOCTEN obmecTBa. dakTopoM MpoU3BOJACTBA
B 9KOHOMHKE SBISETCS OCO00 BaKHBIH OOBEKT WIIM 3JEMEHT, CHOCOOHBIM OKa3aTh peLIaollee
BO3JCHCTBUE Ha €ro pe3yiabTaTUBHOCTb. Bce MHoroo6pasue (GakTopoB OOIIECTBEHHOTO
MIPOU3BOJICTBA OOBIYHO KJIACCU(UIUPYIOT B HECKONBbKO Tpymnn. COrjacHO MapKCHCTCKOW TEOpHH
BBIJICJIAIOTCS JIBE TPYIIBI (PAKTOPOB: ONpeneisieMble  JUYHBIMH (DAaKTOpaMu TPOM3BOACTBA U
CBSI3aHHBIC C BEIIECTBCHHBIMH ()aKTOpaMH HPOHM3BOJCTBA. Map)KWHAIMCTHI BBIACIWIA HE IBE, a
4yeTelpe Tpynmbl  (AKTOPOB MPOM3BOJACTBA: KalUTall, 3E€MJs, TPYyHd, MpeaIpUHUMATEIbCKAs
NesITeIbHOCTh. B anbHeleM B CBA3U € KIHOYEBOH POJIbIO HHAYCTPUM 3HAHUN KaK JIBUXKYILEH CHIIBI
HKOHOMHUYECKUX MPOIIECCOB TEOPETHKAMU MOCTHHYCTPUAIbHOIO OOIIECTBa B KauyecTBe (haKTOpPOB
IIPOU3BO/ICTBA BBIJEIAIOT MH(MOPMALMOHHBIA U SKOHOMUYECKHH, CBSI3aHHBIE C pa3BUTHEM HAy4YHBIX
uccieioBaHnii BakHbIM BOmpocoM SBJISIETCS TO, KaKMM 00pa3oM OIIEHHMBAaThb CaMM pe3yJbTAThl
OOIIIECTBEHHOTO TPOM3BOJCTBA. B oTedecTBeHHOW HaydyHOM JuTeparype Ml OSTUX Iienei
MpeJyIaraeTcsl UCIoIb30BaTh MOHATHA d(dekTnBHOCTH. BMecTe ¢ TeM, B aHTJIOA3BIYHON JIUTEpAType
BCTPEYAIOTCS CIICAYIONINE TEPMUHBIL:

- effectiveness — a3 GpeKTHBHOCTD, PE3yIbTaATUBHOCTD, TPOU3BOIUTEILHOCTD, IEHCTBEHHOCTS;

- efficiency — 3¢ dhexkTHBHOCTD, TPOU3BOAUTEIBLHOCTD, PE3YIbTATUBHOCTD, MPOIYKTHBHOCTS,
JeCTBEHHOCTh, YKOHOMHYHOCTH;

- performance -  3(QeKTUBHOCTh,  NPOU3BOIUTEIBHOCTb,  PAOOTOCIIOCOOHOCTH,
Pe3yIbTaTUBHOCTb.

WubiMu crioBaMu, 3QPEKTUBHOCTh KaK 5KOHOMUYECKAsk KATErOpus MOXKET aCCOLIUUPOBATHCS C
MOHATUSIMH  PE3YJIbTAaTUBHOCTH,  JIEHCTBEHHOCTH,  TPOM3BOJUTEIBHOCTH,  IPOJIYKTUBHOCTH,
SKOHOMHUYHOCTH, paboTocrnocoOHOocTH. Takoil MIMPOKUN CHeKTp MOHATUS 3I(P(PEKTUBHOCTH
OOBSICHACTCSI €€ BIMSHHEM Ha BCE CTOPOHBI COIHMAIbHO-DKOHOMHYECKHX TporeccoB.  Ha
MaKpOYpOBHE  TOBOPST 00 oddexTuBHOCTH  OOIMIECTBEHHOTO  BOCHPOU3BOACTBA  WIIH
HapOJHOXO3SMCTBEHHOW A(PQPEKTUBHOCTH, KOTOpas HEpPa3pbIBHO CBA3aHa C H3MEHEHUEM
COBOKYITHOTO OOIIECTBEHHOTO NpOAyKTa. IIpUMEHHMTENbHO K TPAaHCHOPTHOH HHQPACTPYKType
BOMPOCHl  dPPEKTUBHOCTEH (PYHKIIMOHUPOBAHUS C TO3MLIUN OOIIECTBEHHOTO IPOU3BOJCTBA
NPEJCTABIAIOT OIpeesieHHylo crenuduky. O0ecneueHHOCTh 3KOHOMHMYECKOI'O MPOCTPaHCTBA
XOPOLIO Pa3BUTBIMU TPAHCIIOPTHBIMU CUCTEMAMHU CIIY’KUT OJHUM M3 KIIIOUEBBIX YCIOBHH BBICOKOTO
YpOBHsI 01arocoCTOsIHUSI HaceneHusl U 3(p(HEKTUBHOCTH MPOU3BOJCTBA, IOITOMY MPEAIPUHUMAIINCH

HCOAHOKPATHBIC TIOHNBITKH KOJIUYCCTBCHHO OIPEACTIUTh BJIHMAHUC TPAHCIIOPTHBIX CHCTEM Ha
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3¢ GEKTUBHOCTh OOIIECTBEHHOIO MPOU3BOJACTBA. SICHO, YTO €CThb MOJOXKHUTEIbHAS KOPPEIALU
MEXTy 00eCIeueHHOCThI0 PETHOHOB MACCAKUPCKON TPAHCIIOPTHOW MH(PPACTPYKTYPOH M HAJTHUUEM
Pa3BUTHIX MACCAKUPCKONW TPAHCHOPTHBIX CHUCTEM M YPOBHSIMHM 3KOHOMUYECKHX IIOKa3aTeleH,
HanpuMep BPII. Tem He MeHee, 3Ta KOppeisilUs MOXET OTpakaTb HE IPUYMHHO-CIICJACTBEHHBIC
OTHOILEHUs, UMEIOIIHE MECTa HACTOALIEe BPEMs, 4 UCTOPUYECKUE IIPOLECCH! arjoMepanyuu U T.IL
IlonmbITKM KOJMYECTBEHHO JI0Ka3aTb, 4YTO HHBECTULIUU B IACCAXUPCKOM TPAHCIOPTHYIO
UHOPACTPYKTYPY JODKHBI IPUBECTH K KOHKPETHBIM MOJI0XKUTEIbHBIM U3MEHEHUSAM 3KOHOMUYECKUX
nokaszaresei (3KOHOMUYECKHH POCT U YIaJ0K) He Bcer/ia OblUIN YCIEIIHBIMU.

Tax B.H. byrpomenko B padote [1, C.23] mokazai, yto u3 100 ypaBHEHUH MHOKECTBEHHOMN
perpeccuy, OTpaKalolUX CBA3b MEXJAY TPAaHCIOPTHOM JOCTYIIHOCTbIO U  PErMOHAIbHBIMHU
SKOHOMMYECKMMHU IIOKa3aTesssMy, Juib 20 oKa3aluch JOCTOBEpHBIMH MO Kputepuro dDumepa.
[IprurHa 3TON HEeynaun MOXKET OBITh B TOM, UTO B PETHOHAX C YK€ BBICOKO Pa3BUTUE NACCAKUPCKUE
TPaHCHOPTHON HMH(PACTPYKTYypOil  JalpHEHIINE YIYYIICHHS TEPPUTOPUATBHO-TPAHCIIOPTHON
CUCTEMBl IPUHOCAT JIMIIb HE3HA4YMTENbHbIE BbIroAbl. CyIECTBYIOT CIEIYIOIIME TPEHIBI,
OTpa)KaAIOIIME HEOJHO3HAYHOCTh BO3/I€HCTBUS TPAHCIIOPTHBIX CUCTEM Ha PErMOHAJIbHOE Pa3BUTHE:!

- POCT MEXPETHOHAIBHBIX I'PY30IEPEBO30K BIIEUET 3a COOOW M POCT JOJIU JOPOTOCTOSILINX
TOBApOB, y KOTOPBIX YJEIbHBIH BEC CTOMMOCTH TPAaHCIHOPTUPOBKM B CE€0ECTOMMOCTH HAMHOTO
MEHbIIE, YeM Yy [ElIEBbIX MAacCOBbIX MPOAYKTOB. [[Is1 COBpeMEHHBIX NOTpeOUTENEed KauecTBO
TPAHCIOPTHBIX YCIYT CIIOCOOHO 3aMEHUTh COOOW MacCa)XKMPCKOE TPAaHCIOPTHBIE PAacXOibl B POJHU
HanOoJee BAXKHOTO (paKkTopa;

- YJIy4YllI€HUs TPAaHCIOPTHON MH(PACTPYKTYPhl CHUXKAIOT PUCKU NEPEIBUKEHUSI, COKPAILIAtOT
BpeMs IMOE3IKM W TO3BOJIAIOT Oosiee T'MOKO IJIaHUPOBATh JEATENIBHOCTh OW3HEC-CTPYKTYp U
HAaCeJIeHHs, MO3TOMY IEHATCA 0ojiee BBICOKO B TEPPUTOPHAIBHBIX PpEIIEHUSX, YeM M3MEHEHUs,
IIPUBOJISALINE TOJIBKO K CHUKEHHIO 3aTPAT Ha MIEPEMEILECHNUE;

- COBpPEMEHHBIE TEJIEKOMMYHUKAIMU C OJIHOM CTOPOHBI YMEHBIIWIM HEOOXOIUMOCTHh B
HEKOTOPBbIX MAacCCAXUPCKUX IEepeBO3KaX, OJHAKO, C JPYrol CTOPOHBI, CIIOCOOHBI CO3/aTh
MOTPEOHOCTh B Pa3BUTUU TEPPUTOPHAIILHO TPAHCIOPTHBIX CHCTEM, HApUMEpP, POCT MOMYISIPHOCTH
MapIIpyTOB, CBSI3aHHBIX C TYPU3MOM;

- C pacHIMpEHUEM BbICOKOTEXHOJIOTMYHBIX MPOU3BOJCTB U c(epbl YCIYr Ha BEIyllee MECTO
BBIIIM  (DaKTOpPHl MECTOMOJIOXKEHUS U, IO MEHbIIEH Mepe, YacTUYHO 3aMECTUIM coOoi
TpagulOHHbIE (hakTOphl. DaKTOPBI MECTONOJOXKEHHUS HM3MEHUIM CTaTyC YCIYyT, CBSI3aHHBIX C
OTABIXOM, KYJIbTYpOH, HMMHDKEM M OKpYXawoledl cpenoi, mocTynoM K HHpOpMaLuy,
MHCTUTYLIMOHAJIBHOM M ToJUTHYecKOM cpernoi. K Hacrosmemy BpemMeHH CGHOPMYIHPOBAHO
JOCTAaTOYHOE KOJMYECTBO MPEAJIOKEHUH B 4YacTH OOOCHOBaHMs ()aKTOPOB BIIMSHHUS Ha pa3BUTHE
TPAHCIOPTHON UHPPACTPYKTYPHI.

Tak, A.M. Kyapssues u JI.LH. PyaneBa [4, c¢.139] cumtator, uto (DakTOphl pazBUTHS
PErHOHAIIbHON TPaHCIOPTHOW MH(PACTPYKTYpHI CIEAYyeT CUCTEMAaTU3UPOBAaTh UCXOMs U3 cepbl UX
eHCTBUS Ha:

1) BHewIHMe, KOTOpble HOPMUPYIOTCS HA YPOBHE MAKPOIKOHOMUYECKOH CUCTEMBI;

2) BHYTpEHHHME, KOTOpble (OPMHUPYIOTCS Ha YPOBHE pPETHOHAIBHOM TpaHCIOPTHOU
UHPPACTPYKTYPBI.

Buytpennue GpakTopbl OTHOCATCS K CyOBEKTHBHBIM, HEMIOCPEACTBEHHO BO3/IEHCTBYIOIIUM Ha
pa3BUTHE TPAHCIOPTHOW HH(PPACTPYKTYpPbl, HOITOMY HUX OINPENEeNA0T Kak HHPPACTPYKTYpbI
obpasyromue. BHemHue (axkTopbl OTHOCATCS K OOBEKTHBHBIM, BIMSIOIIMM OIOCPEAOBAHHO Ha
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pa3BUTHE BCEX BMJIOB PErMOHAJIBHON HH(PACTPYKTYphI, MO3TOMY MX OINPENENAIOT KaK YCIOBHS
(bopMHUpOBaHUS PETHOHATEHONW HHPPACTPYKTYPHI.

H.}O. Canpnakosa [8, c.22] mpeniaraet 60ee CIOKHYIO TPYIIUPOBKY (GaKTOPOB BIMSAHUS:

1) obmrue GakTopsl HA YPOBHE CTPAHBI:

- BHYTpEHHHE (HAy4YHbIi @IOTEHLHMA], IOTEHLHAl WHHOBAllMOHHOIO MEHEIKMEHTA,
MHHOBAIlMOHHO-UHBECTULIMOHHBIA  IOTEHIMAJ, MPOU3BOJACTBEHHBI  IMOTEHLMAN,  KaJpOBBIH
MOTEHIMAJ U MOTEHIMaJ UHHOBALIMOHHOTO MAapKETHUHIA);

- BHemHue (MoTpeOuTeNnH, KOHKYPEHTbI, HPUPOJHBIC, MOJIUTUYECKHUE, COLUANIbHBIE,
HKOHOMHUECKHUE (PAKTOPBI, HAYYHO-TEXHUUYECKHII ITporpecc);

2) cneuuguveckre GaKToOpbl, BO3ACHCTBYIOIINE HA YPOBHE PErHOHATEHON

TPAHCHOPTHON UH(PPACTPYKTYPHI:

- KIMMaTHyYeckue (pocT 3aTpaT Ha (GOPMHPOBAHWE TPAHCHOPTHONH HHEOPACTPYKTYPHI B
peruoHax ¢ HeOIaronpUATHBIMU KIMMAaTHUYECKUMH YCIOBHSIMH );

- reorpaduyeckne (pocT 3aTpaT Ha (OPMHUPOBAHHE TPAHCHOPTHOM HH(PACTPYKTYpHl B
pPEruoHax co CI0XKHBIM pelibeoM);

- 9KoJlorM4eckue (pocT 3arpar Ha (OpMUPOBaHHE TPAHCHOPTHOM HHQPPACTPYKTYpHl B
peruoHax ¢ 0coObIMU IPUPOAOOXPAHHBIMU 30HAMMU);

- colMaNIbHBIC (POCT 3aTpar Ha (OPMUPOBAHHE TPAHCIIOPTHOW MH(PPACTPYKTYPHI B pErHOHAX
C HU3KOH IJIOTHOCTBIO HACEJIEHUS);

- IOJIMTHYECKUE, CBSI3AaHHBIC C 0COOOM BHEITHEH IOJIUTHKOM.

C.I1. Bakynenko [2, c. 95] BblaenseT ABe KpyIHbIE rPyNIbl (PaKTOPOB BIUSHUS HA Pa3BUTHE
MACCAXHUPCKUX MEPEBO3OK:

- BHemHue (akTopsl (IMOJUTUYECKHE, SKOHOMHYECKHE, COLHUAIBHO JeMorpaduieckue,
9KOJIOTUYECKHUE);

- BHYTpPEHHHUE (aKTOpbl (IKOHOMHYECKAs, TEXHHYECKas W TEXHOJOrMYyecKas IOJIUTHKA
TPAHCHOPTHBIX ~ OpPraHU3alMid, COCTOSHUE MOJABM)KHOTO cocTaBa M IPQPEKTUBHOCTb  €ro
HCIOJIb30BAaHUS, COCTOSTHUE U CTENIEHb Pa3BUTUSI HHOPACTPYKTYPHI).

Takum 00pa3om, Tpu BCell MHOKECTBEHHOCTH TO3UIIMKA B 3HAUYUTEIHLHON YacTu padoT [2, 4,
6] ux aBTOpPHI CBOJAT (PAaKTOPHI BIUSHUS K TAKUM IpyIIam, Kak:

- monuThuYeckre (aKTophel (CBS3aHHBIE C IIEJIbI0 TOCYJAPCTBEHHOW TOJIUTHUKH B cdepe
pa3BUTHS TPAHCIOPTHOM HH(PPACTPYKTYPHI);

- SKOHOMHYecKHe (aKTOpbl (ypOBEHb KalMTAIM3aLUU XO3SIHCTBYIOUIMX CYOBEKTOB,
COCTOSIHUE OCHOBHBIX (POHOB, MEKPErHOHATbHAS SKOHOMUYECKasi HECTAOMIbHOCTh, KOHKYPEHIIHS);

- OpraHM3aluoOHHbIE (DAKTOPbI (COBOKYMHOCTh OPraHU3alMOHHBIX CPEJICTB BO3JEHCTBHA,
OpraHu3alysl BHyTPEHHETO B3aUMOJIEHCTBUS MEXKAY CyObeKTaMH U OObEKTaMH YIIPABIICHUS U CBs3EH
C BHEITHEH cpenoit);

- COLMAaJbHO-KYJIbTYpHBbIE (haKTOPHI (M3MEHEHUS! B TPAHCIOPTHOW MH(PACTPYKType HUIYT B
COOTBETCTBUH C U3MEHSIIOIIENCS COLIMOKYIBTYPHON CUCTEMON);

- TEeXHOJOoruueckue (akTopsl (BIMSHME HOBOW TEXHUKHM Ha YpPOBEHb KBalH(UKALUU
CMELUAINCTOB, BIUSHUE HOBBIX TEXHOJIOTUH Ha (OPMbI B3aUMOJICHCTBUS B KOJJIEKTHBE, BOBICUCHHE
B TPYZIOBOH Mpoliecc pabOTHUKOB Hay4HO chepbl);

- HKOJIOTHYECKUE (PaKTOPHI,

- MHCTUTYLHOHaJIbHbIE (GakTopsl ((POPMUPYIOTCS HOBBIE OPraHU3aLMOHHO-CTPYKTYpPHBIE
JIEMEHTHI, MPOMCXOIAT IPOLECChl  PEOpPraHu3alUM, pOTALUU  KaJpoB, IEPEOPHEHTALMS

OpraHU3AIMOHHBIX IIeJIeH 1 3a/1a4);
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- (hakTOpPHI HATMOHATHLHOM M SKOHOMUYECKON O€30MaCHOCTH.

Takast TOuka 3peHHs BIIOJIHE MOHITHA, IIOCKOJIbKY aBTOPHI OIIMPAIOTCSI HAa TE3UC O BAXKHOCTHU
TPAHCIIOPTa B COLIMAIbHO-3KOHOMHYECKOM Pa3BUTHH CTPaHbl U €€ perMoHOB. BmecTe ¢ TeM, ecTb psaj
MIO3ULMI aBTOPOB, KOTOPHIE TAKKE CJIEAYeT IPUHATH BO BHUMAHUE IPU PACCMOTPEHUM JAHHBIX
BoripocoB. Tak, Ac.b. Morraesa u An.b. Motraesa.

MortTtaeBa [5, ¢.19] npuBomaTr B kadecTBe (GaKTOPOB C MO3UIMHU MPUUYUHHO-CIICICTBEHHBIX
cBsi3el (PYHKIIMOHUPOBAHUS TPAHCIIOPTHOI'O KOMIUIEKCA CIIEAYIOLIEe:

1) nenu u 3agauu GOpMHUPOBAHUS TPAHCIIOPTHOI'O KOMITJIEKCA PETHOHA;

2) ciocoObl OpraHu3ali MaTepUAIIbHBIX I0TOKOB;

3) S5KOHOMUYECKUE M10KA3ATEIN TPAHCIOPTHONW CUCTEMBI PETHOHA;

4) pa3BUTHE NPEANPHHUMATEIBCKUX CTPYKTYpP B 001aCTH TPAHCIIOPTA;

5) cOOTBETCTBHE NMPOU3BOICTBEHHOM 0a3bl BO3MOYKHOCTSIM OpraHU3alluy NePEBO30K;

6) ypOBEHb pa3BUTHUSI IPOU3BOJICTBEHHBIX KOMMYHHUKAIIUM.

B cBoro ouepens H.A. PocnskoBa [7, ¢.159] npennaraer neneHue (GpaxkTopoB BIHMSHUS Ha
[ACCAXHUPCKasi TPAHCHOPTHYIO MH(PACTPYKTypy Ha JIBE TPYMIbL: T€, YTO BBIPAXKAIOT PE3YJIbTAThI
JESATEIIBHOCTH IIPOM3BOACTBEHHOIO CEKTOpa SKOHOMMKM M T€, 4YTO CIEPKHUBAKOT pa3BUTHE
TPAHCHOPTHON HHQPACTPYKTYPHl (IPOTSHKEHHOCTh TPAHCHOPTHBIX KOMMYHHKALUMM, IJIOTHOCTb
nyTeit cooOmenus). MMeeTcst U paa Ipyrux MHEHUH B 4acTH KiacCUpUKAMK (HaKTOPOB Pa3BUTHS
TpaHCHOPTHON WHQpacTpykTypbl. OnHaKo, Ha3bIBas T€ WM WHBIE (DAaKTOPBI, aBTOPHI 4YacTO HE
aKLEHTUPYIOT BHMMaHUE Ha CTENEHM MX BaXXHOCTU. BMecTe ¢ TeM, B COBPEMEHHBIX YCIOBHSIX
HAOMIOAAaeTCsl  CMENIEHHWEe  NPUOPUTETOB  DKOHOMHYECKOTO  pPa3BHTHUS B HalpaBJICHUH
IIPEUMYILIECTBEHHOTO  MCIIOJIb30BaHUs. ~ (AKTOPOB  MHTEHCHUBHOIO  XapakTepa,  IOCKOJbKY
HKCTEHCUBHBIM MyTh JaJeKO HE BCerJa BO3MOXKEH M LeinecooOpazeH. Tak, roBops O poiu
MHBECTULIMH B pa3BUTHE TPAHCIIOPTA, aBTOPBI pabOoThI [3] MUIIYT, YTO YBETUUYEHUE rOCY1apCTBEHHbBIX
pacxoJI0B Ha TPAHCHOPT SBJSETCA «XOPOUIMM HWHCTPYMEHTOM Ui OOpbOBI C peleccue, Tak Kak
obecreynBaeT MyJIbTUIIIMKATUBHBIN 3()()eKT B IKOHOMUKE.

Ha nam B3rnsig, k Hanbosee 3HAYUMBIM (paKTOpaM pa3BUTHS PErMOHAIBHOM TPAHCIIOPTHOMN
MHQPACTPYKTYPHI CIETYET OTHECTHU:

1) eMKOCTh M JOCTYIIHOCTh PHIHKOB COBITA TOBapoOB, KaK MPOM3BOJUMBIX B PETHOHE, TaK U
MOCTYHAIOIINX U3 JPYTUX PETHOHOB;

2) CBSI3HOCTh SKOHOMUYECKOTO NMPOCTPAHCTBA [yl OU3HEC-CTPYKTYp U HACEICHUS;

3) IOCTYNHOCTb M CTOMMOCTb (PMHAHCOBBIX, TPYAOBBIX, MH()OPMAIMOHHBIX PECYPCOB B
pETrUoHE;

4) TeXHOJNOTHYECKUH YPOBEHb PETMOHATIBHOM TPaHCIIOPTHON HHPPACTPYKTYPHI;

5) oTpacneBas CTpYKTypa SJKOHOMHUKH PEroHa;

6) KaJpoBbIi U CBA3aHHBINA C HUM WHHOBAIIMOHHBIN TOTEHIIUAJIBI PETUOHA;

7) cucreMa U aITOPUTMbl HCIOJb30BAHUS HHCTPYMEHTOB YIPaBJICHHUS TPAHCIOPTHOM
MH(PaACTPYKTYpOl B pETHOHE.

B wnenom, mnpuBeneHHble BbIle (AKTOPBl PA3BUTHUS TPAHCHOPTHON HHQPPACTPYKTYPHI
11€J1eCO00pa3HO COMOCTABUTh C HAPABJICHUSMH €€ Pa3BUTHSI.
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