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MYKAITIMA

MyOpamuun MaB3yM TaXKHUKOT. TabMHHU axonid 00 0o0M HYIIOKUHU
xyuicudar Hatanxo ngap Yymxypuum ToyukucroH, Oajlkd gap TaMOMHU
MaMOJIMKM JyHE SKEe a3 Machallaxom MYXUM Ba ad3aausaTHOK 6a IIymop
MepaBal. Jlap HaBOaTH XyJ, Machajlal TAbMUHOTH OOW HYIIOKH J1ap MIaAXpXO
HucOaT 0a AeXOT XYyCyCcHsITU XOCH Xyapo mopan. Cudatu obOu HYIMIOKH
HOBOOACTAa a3 IUTrapryHIIaBUM COXTOPH IIAXPJOPH, PyLIId UHPPACOXTOP Ba
coxXau KHUIIIOBap3il aXxaMUATH XyJIpo T'yM Hakapja, Jap XaMa JaBpy 3aMOH Ba
HIAPOUTXO0U MyXTaJud, Machaliau MyxXuM ap3€0it Kapaa MelaBa.

Hap xynymn Yymxypun TOUYMKUCTOH, YW ap IMIAPOUTH LIAXPXO Ba 4u
Jap AEXOT TAbMUHOTH axXoJid 00 OOM HYIIOKH Aap aKCapusTXO X0JIaTXO a3
00X0oM pyu3aMUHI capyalliMa Merupaj. XamMuyyH Koujaa oOu Japéxou
TOYUKHUCTOH XyCYyCHSITXOM 0a XyJ1 XOC JIopaHd. XaM3aMOH, BobacTta 6a Kyxcop
OydaHu XyIyaud KHUIIBAp TabMHHOTH axoyiii 00 oOu XyuicudaT TaaadoTxou
MaxCycH Xyapo kacO HaMyaaacT.

[Maxpu J[lymanbe Oemrap a3 60% a3 XucoOu XaB3au Jgapéu
Kodapuuxon Ba mapéu Bap3o6 60 0o0M HYIIOKHA TabMUH Kapaa MeIIaBall.
Hapéu Bap300, sike a3 moxo6xou xaB3au gapéu KodapHuxoH maxcyd €dra,
KUCMaTu Oemrapy COKMHOHM maxpu [lymanbepo 60 oOM HYIIOKH TabMHUH
MekyHaa. Jlap 6omoobu mapém Bap3o0 XapryHa KOpXOHaxou KOpKapau
MabJlaH, KaHIaHUXOU (POUJIAHOK Ba JUrap OOBEKTXOU PEKPEATCHOHH PYIIII
KapaaacTt, Ku OOWCH TacT IydaHu cudaTthm oOu Hymokd rapaumaana. Jlap
Oapobapu uH, 60 cababxou TAbCUPU TAFUMPEOUN UKJIUM COJ a3 COJ MUKJIOP
Ba cudatu 06 HU3 TaApuyaH Tariup €dra ncromaacrt.

Bobacta ©6a Tabcupm TardupéOMM WKIMM Ba JUTap OMUJIXOH
TabCUPKYHAHOA, XYCYCUITXOU TUAPOJIOTH, (DM3UKHA, XUMHSBHA, OaKTEPEOJIOTH
Ba MUKpoOuoorun obu xap3au napéu Kodapuuxon taritup édra, 6a xomaTu
003bTUMOJT TABMHUH HAMyJaHU COKMHOHU Imaxpu [ymaHOe Ba MUHTaKaxou

aTpodu oH 60 00U HYIIIOKK capOOpUU WIOBAri 3aM MeHaMmosid. YyHuH xonat
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Oapou pgurap obOu xaB3aum AapE€xou TOYUKHCTOH HHU3 TaAAJUIYK JOOpal.
XamM3aMOH, TabMUHM axojid 00 00U TO3au HYIIOKH Aap LIAPOUTHU JIEXOTHU
TOYMKHUCTOH SIKE a3 MachallaXxOu MyXUM ap3¢0i Kapaa MelIaBa.

3epo, 00 3u€n rapaugaHu axoju Jap IIaxpaky AeXOT Machaliau
TabMUHU OOM HYIIOKH, YA a3 MaHOAxOoW pyu3aMUHA Ba 3epU3aMUHHI
axaMHUsITH Xoca KacO Hamyma, XaJjid MYMKWIOTH Ma3Kyp aHIeHInIaHu
TaAOUPXOU 3apYypPHUI0 CAPUBAKTUPO TAKO30 MEHAMOSI. XyJI0CaXOu WIMH Ba
TaBCUSIXOM aMalii yuxatu Oaprapad HaMydaHU MYIIKWUIOTA TAbMUHH axO0JIid
00 00U HYIIOKM XeJIe MyXUM ap3¢0i Kap/1a MelIaBaHI.

A3 uH 1uxo3, ap3¢obun cudatu obm MaHOAXOU PYU3AMUHUU TABMUHU
00U HYIIOKH Jap Mucoiu xaB3au napéun KodapHUXOH Ba XaMYyHHH 00Xou
3epru3aMUHUU MUHTaKau KynoO (YuxaTu ry3apoHUaHU TaXJIUIU KUECH), SIKE
a3 Machallaxou XajTajgad 6apou Ty3apOHUIAAHU TAXKUKOTXOU WIMHA MYXUMY
capuBakKTi 0a IIyMOp MepaBaHI.

Japayan Kopkapau WIMHM IIpobiieMan MaBpuau oMmys3um. OMmy3uilu
daporu Macwhanmaxou BobOacTa Oa xonatu 3axupaxou o0 gap ToOYUKHUCTOH
XaHy3 oxupxou acpu XIX oro3 mygaact. Oug 6a OMY3UIIN XYCYCHSITXOHU
TUJIPOJIOTH Ba TUAPOXUMUSIBUU 3aXUPAXOU 00 caxMU OJTUMOH:  AOaKkymMoOB
E.B. [1], JanunoB-Hanwnesn B.U. [37], UBanoB B.® [38], Muxaiinos B.H.
[64] Ba nurapoH Hazappac MeOomana. Jlap Taxus Ba TallakKKyJId KOPHU
JIUCCEPTAaTCUOHUM Ma3Kyp (Taxysyd MyHJapuda Ba XyJOoCaxou WJIMH) Oorman,
caxMu oJIMMOHU To4uk: Myprazaes Y.U. [65], KoOymuer 3.B. [21],
[Mauamxanos [.H. [74], A6popoB X. [6], Amupor O.X. [8], Komupos A.C.
[46], AGnymykypoB Y.A. [2] Ba gurapoH Oa TaBpW Baceb ap3é0On Kapmaa
MelaBai.

PoOutan TaxKHKOT 00 OapHOMaxo (JIOMXax0), MaB3ybXOH HJIMI.
MaB3yu KOopu AUCCEPTATCHOHM J1ap acOCU Xy44aTXOM cTpaTerun Yymxypuu
ToyukucToH, a3 yymia “bapHomaun GexTap HaMyJaHU TAbMUHU aX0Jid 00 0ou

TO3au Hymok# O6apou gaBpau conxou 2008 — 20207, “bapHoMaun UCIOXOTH



coxan obu Yymxypuu ToyukucroH Oapou gaBpau conxou 2016-2025” Ba
JIOUXAXOU WIMH-TaXKUKOTUM MHCTUTYTH Machbajiaxou 00, THIPOIHEPIreTUKA
Ba OJKOJOTHSM AKaJeMUSIM MWIUIMM WIMXOM TOYMKUCTOH [ap Joupau
MaB3ybxon  «Kopkapa Ba  CaHYUIIM  TEXHOJIOTHSIM  MCTEXCOJ  Ba
uctuomabapuu KoaryJastHTX0 Ba (IOKYISHTXO a3 améu XOMHM MaXaJlUli
6axpu To3a HamyaaHu 06xo» (Pb NeT 12002 P1196) Ba «TankukoTu TapKkuou
XUMUSIBUM OOXOM paBOH Ba TaOuu HOXUsAxou Yymxypuu TOYMKUCTOH Ba
TaxXUsiu yCyIxou myocupu TozakyHun o6» (Pb NeOl107TH677), Taxusa xapaa
11y/1aacT.
TABCUOU YMYMUU TAXKUKOT

Makcagu TaxKuKOT. Ap3¢éouu xonatu cudata o0 map acocu
TaXKUKOTXOH THAPOJIOTH Ba THAPOXUMHUSIBUM MaHOAX0U 0O HYIIOKHUH IIaXpH
Jyman6e Ba MuHTakau Kynoo.

Bazudaxou TaXKHKOT.

1. Omy3uin Ba MyaillssHKyHUHM MYIIKWIOTA BoOacTta 0a TabMHHU axO0Ji
00 00M HYIIIOKK Jap MUHTAKAXOU aXOJIUHUIINH.

2. TaxKuKu XyCyCUSITXOU TUAPOJIOTH Ba THAPOXUMHUSIBUM MAHOAX0W 00U
Hylokuu maxpu Jlymanoe Ba MunTakau Kynoo.

3. Taxaun Ba ap3édbun cudatu MaHOAXOU OOU HYIIOKUM IIAXPpU
HymanOe Ba TaXKMKOTH OMUJIXOU acOCUM 0a OH TabCUPKYHAHIA.

4. Taxuan aMcwian OWOXMMMSBUU paBaHIU XyATO3allaBUU 00 map
Mucoau aapéu Bap3o0.

5. Taxusay TaBCUSIXO Ba YOPAOMHHMXOM amallil yuxaTu Xxud3u cudaTtu
MaHOaxou oO0u Hymokuu maxpu Jymanoe Ba Mmuntakan Kymoo.

OO0pekTH TaxXKUKOT. ManOaxou ob6m Hymokuu maxpu [ymanbe Ba
MuHTaKau Kymo0.

MaB3yn  TaxXKHKOT. TaxKWMKM  XYCyCHSTXOM  THAPOJOTW  Ba

TUOAPOXUMUABUHN MaH6a’bXOI/I obu HYIIOKHU HIaxXpH JIyLHaH6e Ba MHUHTaAKau



Ky100 BoOacta 6a paBaHAXOHU TAlllaKKyJl Ba TaFUPEOUU OHXO Jap IIapOUTH
TabCUPU OMUJIXOU TAOUK Ba AHTPOTIOTEHH.

HaBrommn mimMuu TaxKHKOT. HaBronumu wuiaMum TaxXKUKOT a3 HHXO
nbopat MebOIIaH/;

1. XycycusiTxou acocuu THUAPOJIOTH Ba TUAPOXUMHUSIBUM MaHOAxou
TabMUHM o00M Hymokuu 1maxpu Jlyman6e Ba MuHTakau Kymod 60
JapHa3apAOIITH pPaBaHIU TAIIAKKYJIEOMU cudatu 00 Ba X0JIaTH 3KOJOTUU OH
MyKappap Kapja I1yaacr.

2. Cudatu MaHOabxou 00U HymIOKUM miaxpu Jymanbe Ba MUHTaKau
Kyno6 60 papHazapaolmiTu OMWIXOU TaOUM Ba AHTPOIOTEHM TaxXJIWI Ba
06axory3opu rapaujaa, TabCUpPU OMUIXOM Ma3Kyp 0a TariupeéObuu Tapkubd Ba
XOCHATXOU 00 MyalsiH Kap/ia 11yJaacr.

3. Ap3é6um maymyum cudaTd MaHOABXOM OOM HYIIOKUM IIaXpPH
Hymranbe Ba wMuHTakaum Kymod6 0o wucrudona a3 HUIIOHAUXAHIAXOU
TUJIPOJIOTUI0 TUAPOXUMMUSBA Ba CaTXd MYTOOMKATH OHXO 0Oa MEbEpPXOoHu
aMaJIKyHaH/Iau CAHUTAPU-TUTUCHA MYalsiH Kap/ia 11y/1aacr.

4. AMcuiian OMOXMMMSIBUM paBaHIW XyATo3amaBuu o0 Bobacra 0Oa
XYCYCUSITXOU OMOXUMUSIBUU PABAHJIXOU XyJTO3alllaBuu 00 gap napéu Bap3o0O
Ba Jurap MaHOabXOU TABMUHOTH OOM HYyIIOKMHU Imaxpu [ymanOGe Ttaxus
rapauaaact.

5. TaBcusixo Ba 4YopaOMHMXOM aMaidl yuxatu xud3u cudatu
capyammaxou ob6buu maxpu Jlymanbe Ba MuHTakan Kyno0 map acocu
HAaTUYaXOM TAIKUKOTXOHU T'y3apOHUIAIIyla Taxus rapauaaacr.

AxaMuAITH Ha3apusaBi Ba WIMHIO aMaJlMd TaXKHUKOT. AXaMHATH
Ha3apusBH Ba WIMHHM TaxKUKOT Jap MyalssH HaMyJaHH XyCyCHSTXOHU
TUJPOJIOTH Ba TUAPOXUMUSIBUM MaHOAXOW TaAbMHUHU OOM HYIIOKHHU IIaxXpu
Hyuran6e Ba muHTakau Kyno6 00 gapHazapIoINTU paBaHIM TalllaKKyJIEOWU
cudatu o0 Ba XOJATU 3KOJOTHMU OH MOOpatr Mmebommaa. AXaMUITH aMalluu

TaXKUKOT OoIllaa, TAaBCHUIXO Ba YOPAOMHUXOM aMalid yuxaTu Xxud3u cudatu



capuamMaxou obum maxpu Jymanbe Ba muHTakau KynoO0 gap acocu
HATUYaXOoW TAJKUKOTXOU Ty3apOHUIAIIYa Mebomag . Haruyaxoun
TaXKMKOTU Ma3Kyp ©O0a cudatu gacTypu MeToaW Oapow Myaccucaxou
TAbMUHOTH OOU HYIIOKH Oapou axoiad TaBcus Aoda Mmemasaa. MHYyHUH
HAaTUYaXOoW TaxKUKOT XaM4YyH JacTypu WIMH Oapoud oMoOJa HaMyJdaHU!
MarucTpoH Ba JokTopaHToHn PhD-u  HWaCTUTYTM Macbkamaxou 00,
TUJPOIHEPTreTUKA Ba 3KOJIOTUSIM AKaJeMUSIU MUWLIUM WIMXOU TOYUKUCTOH
nctudoaa Oypaa MenaBaH.

Hyxraxou 6a XuMos MEIMHNXOAIIIaBAHAA.

1. Hartmyaxonm TaxKUKd XYCYCHSATXOM XOCH THUIAPOJIOTH  Ba
TUJPOXUMUSIBUN MaHOaxou oouu maxpu Jlymanoe Ba MuHTakau Kymnoo0.

2. Hatuyaxou Ttaxjaui Ba ap3eoum cudaTh MaHOAXO0HW OOM HYIIOKUU
maxpu [lyman6e Ba OMWIXOU aCOCUU 0a OH TAbCUPKYHAH/IA.

3. TlemHuxoau amMcuiaam OMOXMMMSIBUM pPaBaHIW XyJATO3allaBUU OOU
napéu Bap300.

Jlapayau 3pTUMOJHOKUN HATHUYAXO.

DBTUMOJHOKUM HaTHU4Yaxou ©Oa pgacroBapiallyga Bobacta 0a
ucrudogam  ycynxoum TaXKUKU XUMHSBH, (u3MKaBi, OaKTEOpOJIOTH,
pPEHTIreHOTpaMMM Ba HHU30MH HUTTUJIOOTHIO YyFpody TacaukK MerapiaaH.
NHuyHUH map KOpW AUCCEpPTAaTCHOHH MCTHUdOMAW aMcuiiaul OMOXMMUSIBH Ba
TEXHOJIOTUSIXOU MyOCUPHU YEHKYHH, MyYKOHUCAau HATUYaXOW aMcuiia 00 HaTUuyau
KOPXOW WJIMHH OJMMOHHU coXa, 00 MCTHU(dOMAN YCYIXOM MYOCHPH TaXKUKOT
HHBUKOC Me€Oal.

MyTtobukaTu nucceprarcusa 6a MMHOCHOMAaK UXTUCOCH WiIMM (00 mapx,
Ba COXaHl TaXKHUKOT). MyXxTaBoOM KOpHU JUCCEPTATCHOHN O0a OaHIXOW 3epUHU
HUHOCHOMAu wuxtucocu 2.1.37. Tuaponorusi XyIIKi, 3axupaxod 0O,

THIPOXUMHUSIMYTOOUKAT MEKYHA/I:



1. Acocxou HazapusiBU Ba METOHOJIOTMU THUIPOJIOTUS, TUApOrpadus,
yapa€Hu 1apeX0, IMMHOJIOTHS, paBaAHIXOH MOMMAaBU Ba COXWIM, TUAPOXUMMUS,
THUPOIKOJIOTUSL.

2. XyCcycWsITXOU paBaHIXOM TUAPOJIOTHA, THUIPOXHMMHUSABA  Ba
TUIPOOUOJIOTH Aap KyJIx0 Ba 00aHOOPXO, MaAUAaXou JUHAMUKNA Aap KYJIXO,
00aHOOPX0 Ba XaB3X0, I'€HE3UC Ba TpaHCHOPMATCUSIM XOJAaTH Maccaxou 00,
MachallaxOM aMCWJIACO3UM JIMMHOJIOTMM MaJUJIaXx0u JTOXUJINOOAHOOPH,
MYHOCHUOTap/IOHUU peyan 00aHOOPXOU XYIIKH.

3. XonaTu TUAPOXUMUSIBUM OOBEKTXOM OOM XYIIKH Jap IIAPOUTH
TYHOTYHH Tabui, Tabcupu (abomusaTu xoyarugopd ©O0a uduocmaBun
KUMUEBUU AAPEXO, XAB3X0, KYJIX0 Ba 00aHOOPXO, TAIlaKKyJ Ba TaFUUpEONun
cupatu 00, KOHYHMSITXOM paBaHIXOM XyracoduiaBii Ba uGIOCIIABUM
TaKpopuu 0OXOoM Tabuil, XyCyCUATXOM OMEXTalllaBUU 00X0U JapEBY OaxpXo.

CaxMu maxcuy OOBTAIA0M Oapayad WIMH Jap TaXKUKOT. Caxmu
Myamuy pucoa a3 HMHTUXOOM MaB3yb, MyalsiH HaMyJaHU MaKcamy
Ba3udaxo, TaXJIMJI Ba MyalsTHKYHUH MYIIKUJIOTH BoOacTa 0a TabMUHU aXOJId
00 00U HYIIOKH Ba POXXOU XaJld OH Jap acoCh OMY3MIIU XYCYyCHSITXOU
TUJPOJIOTH Ba TUAPOXUMUSBUM MaHOAXx0M 0OM HyIIOKUM axpu ymanoe Ba
MuHTaKan Kyno6 Ba MHUYHUH MENTHUXOAW TABCHUSXO0, YOPAOMHUXOU aMasii
quxaTh Xu@3u cudaTh capuariMaxom 001 HYIIIOKH Jap MH MUHTaKaxo noopart
MeOoIag

TacBub Ba aMamMco3un HATUYAXOM TUCCEPTATCHS.

HaTtnyaxon wuiIMuM TaxKUKOT Jap KOH(PPEHCUSIXOM YyMXYPUSBH,
OaifHamMuIam Ba yYalacaxon WIMHM MWHCTUTYTHM Machanaxou o0,
ruposHepreTuka Ba skojorusu AMUT TacBub Ba amani rapaugaaH;

- Kondepencusiu XamrTymMu WIMHUHA OJMMOHU YaBOHM TOYUKUCTOH
6axmmaa 6a 2700 — conaruu maxpu Kyno6, m.Kyno6. -2006;

-Koudepencusu AIMU-aMaIn YYMYXypUSIBHU aap MaB3yu
«ITpobnemaxon MHKUIIOPU ca€XUK TOXWIH Jap 3aMOHU MyOocHUp» Oaxiuaa

6a «/laxcomau GaiHamvunanun amain «O0 Gapou PyIIAU YCTYBOP, COJIXOU
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2018-2028» Ba TaTOMKU Mapxuiaau AyioMu «CTpaTerusiu pyuad caueéxi map
Yymxypuu TouukuctoH Oapou naBpau 1o coau 2030», (6-8 sHBapu coiu
2006), 1. Jdyman6e, ToUnKUCTOH;

- Kondepencussu wimuro aMaauu OallHaIMUJIAIHA Jap MaB3yH
«3axupaxon 00, MHHOBATCHS, 3axupa Ba 3Hepruscappanamon», (11-12
okTs10pu contm 2023). maxpu ymanoe;

-Yanmacaxo Ba ceMHMHapXoW WIMHHU WHCTUTYTHM Macbhaiaxou o0,
ruaposHepreruka Ba skoyiorusu AMMUT (coaxou 2005, 2009, 2012, 2019,
2022, 2024 Ba 2025).

HMHTHIIOPOT a3 pyWu MaB3yud JUCCEpTATCUs. MyxTaBou acOCUHU
JUCCepTaTCUsl J1ap 8 KOpW WIMH, a3 4Yyymia 5 Makoia Jap Mayajlaxou
takpu3maBangan KOA wHazgu Ilpusuaentn Yymxypuu Toyukucron, 3
MaKoJja J1ap KOHQPEHCUSIXOU YyMXYypHUsIBIA Ba OaliHAIMUIAIA HALLP LIydaaH/.

Coxtop Ba xauymm gucceprarcusa. CoxTopu Aucceprarcus a3
MyKaaauma, 4 600, XyJlocaxou acoci, 3 3aMHUMaxo Ba pyMxaTu aJaOueTu
uctudonamyaa a3 132 nvomryii ubopat act. XaymMu yMyMHUU JUCCEPTATCUS a3
155 caxudaun yonit ubopart O6yna, 129 caxudan oH MaTHM acocéd MeOOIIa.
Mugkjgopu pacMxo 54 agana Ba yaaBaiaxo 26 amagpo gap 6ap merupan. Hap

3aMHMa CaHaXOH TACAUKHU aMaJIMIIaBUX TAXKHUKOT OBapAd IIyaaacT.
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BOBU 1. XYCYCUATXOU ACOCHUU TNAPOJIOTHN
MAHBAXOH OBUH NTAXPH AYIIIAHBE
1.1. Man6axou o6un maxpu Jymante

[Maxpu ymanOe nap Xyayaud BOAMK XHUCOp YOHTruUp Oyda, MacoxaTu
ymymuam 124 xkm? tamkun meauxaZ. dap xXynyaum maxp 3u€na a3 1 mutH.
Hadap axonin ymp Oa cap wmebapana. Ilaxpu [yman6e - IlodTaxtu
Yymxypuu ToumkucTOH MaxcyO Me€Oan Ba axojuu IIaxp IMyppa a3 XaB3au
napéu Kodapuuxon Ba napéu KapaTor, ”HUYHMH a3 MaHOaX0u 3epHU3aMHUHI
00 o0u HYIIOKA TabMUH Kapaa MemaBaa. MyBoduku ap3eéouxo [9] map
JaBOMHU SIK IaboHapy3 O6apou axonuu maxp 525 000 m3 obu Hymumkn capd
MemaBag. KyOypxom wHTHKOIIMXaHAan o0 (a3 MCTroXXou OOTO3aKyHH TO
axoni) 175 xkm, mabakaxowm oOTakcMMKyHit — 290 kM, maiBacTIIaBUU
MymTapuéH — 245 kM Ba MUKAOpU ymymuamoH 6a 710 km Oapobap acrt.
Bapou TapMuHU axoni 60 00 Ha TaHXO0 a3 00XOM pyU3aMHUHiA, OaIKu a3 00Xou
3epU3aMHUHI HU3 TABMUH Kap/ia MeraBal.

Xazam gapéu Kodapuuxon Ba mapéu Kapator gap KucMaTu 4aHyOu-
rapo# Ba Mapkasun Yymxypuu ToumkucToH yoirupana. Pemedu gapéxo xerme
Mypakka® Oyaa, OFo3M OHXO a3 KyXXoW cap Oa danak Kaiumaad JOpOou
MUPSXXOU Oy3ypr capyaiiMa rupudra, 1ap HUMOUEOOHXOU rapMy TadcoH Oa
uTMoM Mepacau (qaasanu 1.1.1) [15].

YagBamu 1.1.1 - Xycycusitxou ymymuu xaB3zau napéu Kodpapauxon

XyCcycuaTxou acoci KO(b%I:;J{IPg{OHH KO(b%?;.P}?OHH Kaparor
Macoxatu capyamman 06 9047,29 4170,69 2176,45
(obrup), Km2
Hyxran a3 macr, m 513 300 567
Hyxkraun a3 xama Oanana, M 4788 1913 4619
Axoni, xa3op Hadap 2077,9 330,2 394,4
[ITaxpxo 3 1
[Taxpakxo 8 1 1
Hoxusixou Boai 5 3 2
YamoaTtxo 47 15 15
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Xycycusatn oporpadun gapéu Kodapauxonpo 6a 3 rypyx TakcuM

KapaaH MyMKUH acT (qaaBanu 1.1.2) [15].

Yagsamu 1.1.2 - Xycycusitxou oporpaduu gapéu Kodapuuxon

Catxu pered

XyCycHATXO0HU TaOuit

Munrakaxou

YourupIaBi

AHIo3an
Xyaya

banannain To 4500

METp a3 caTxu 0axp

Nxmmmu xyHyku
MYBTAAWI AOIITA, AP
VH KACMAT MUPAXXO
Ba Oaphxou MaBCUMM

YOou JOpaHm.

Boauu Xucop

250 km

banannn to 2225

METp a3 caTxu 6axp

Kartopaxou
Bbobortorpo nap 6ap
merupan. Hap
KHUCMaTH 00JION XaBOU

OOPUIIIOTUH 3UE

Jopa.

Kucmatu

pocTu nape

100 km

bamanan a3 100 To

1500 meTp a3 caTxu

Oaxp

Karopkyxu Kapimu-
TOFpo aap 6ap
Merupaa. TaxMruHaH
Xyayapo 6a ny rypyx
STbHE MUHTAKau
cepOopuill (KucMaTu
00J10) Ba XyIIKH
6ebopuill (KucMaTu

TTOEH).

Kucmatu vanu

napeé

100 kM

Bomum Xucop Ba xucmaTtu moéHun xap3au aapéu KodapHuxoH a3 xam

dapkusaTi KanoH gopaHa. ap xucmatu 0ononn ¢ha30u XyHYKH MYBTaIUIIN

JIOpOX OOPHUIIIOTH 3UEA, AP KMCMATU MOEHHK XaBOMW XYIIKY rapMm, 4ou Jopaj.

Bomuu Xucop mapos3um 3uéma a3 100 kM, maxaoun a3 20 o 40 kM (a3 4oHHUOHU
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muMoJ1 6a yany0) nap 6ap merupa [15]. [TaxHouM KucMaTH MOEHUM XaB3a TO
0,05-0,03 kM KaM MemaBaj.

[IToxo6xou kanonu xa3au gapéu Kodapuuxon (pacmu 1.1.1) mapéxou
Capnaii-muéna, Ilangema, Onoxk, Taiikyran, 3unan, Tako6, Xonako Bap3o6

Ba XapaHroH Maxcyb meéban [14].

} \ FasHok

XapaMKyn
t e

g

Slkapuya

’

)

Nyuyo6 °
© HykTaxoun 064eHKyHI
- == Poxxou 6apdyeHKyHI

\\ ,f ’
VR MacoxaTtu xaB3a — 1270 km?
) \\\\\ ’ Oapo3un papé — 74 km
,/}“’S/zr’ /

Aa. KocphapHuxoH

Pacmu 1.1.1 - [lloxo6xou xaB3au gapéu Kodapauxon
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Hap xaB3au gapéu KodapHUXOH 3aMHUHXOU KOpaM PYIIJ KapaaacT, KU
acoCH JJapoMaay axoji 0a ImyMop MepaBa.

Arap CcOXTOpyM TabMHHOTH OO0 Ba capyallMaxod OOuU IIaxpu
Hymanbepo 0a TaBpW CXeMAaTHUK TAaCBUP HAMOEM, IIAKIHN 3€pUHPO METUPAT

(pacmu 1.1.2).

XAB3AU JIAPEM KO®APHUXOH. |
O0XoH caTXH Ba 3epH3aMHHIA.

- e - A
= =
: : : B 2
& & 2 2 = m o
T Z oa T o = S =
= 2 = A = Q T N
ED_' ED Sx e o <
< 5 a 9 L = o o =
< < O < = T O E:>‘n
= 3 = o =" =ix=" =
O = O H O = s =
° 5 o = o = 8 b s B
S 5 7S = 2 < o
g oo R S o)
o) o o ¥ s O
= = = o =
5 = = = =
Q Q S =
= =~ =~ o &
E o,
]
<~ @)
N R N ./

—
k

AXo0J1i, caH0aT, KHIIIOBAP3il.

HMcrroxu ro3akynu Ba 0esapaprapioHun
maxpu lymanoe

Pacmu 1.1.2 - CoxTopu capuaiiMaxou oo, uCTUdo1a Ba UXpoYllIaBUX 00 1ap

xynyau maxpu dymranbe

HNctroxu o6TabMunkynun «®PDumopin» comu 1936 OyHén kapaa

mygaact. CapyammMan uH 00beKTH 00 napéu Bap3006 maxcyd me€bam, ku 00
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TaBAacCCyTH KaHAJIXOW JIEPUBATCUOHN BOpUJ MeliaBajn. Koproxu maskyp aap
naBMou sk 1mabonapy3 60000 m? o0 ucrexconm Hamyma, O0a axoni Oapou
uctudoga MHTUKOJ Kapja MellaBaj] Ba KUCMATH MapkKasud maxppo 6o ob
TabMUH MEKyHaI.

Hctroxu oOTtabMuHKYHUU «Xymadyopeb» coiau 1957 Ttabcuc popa
mygaact, ku gap 1 maboHapy3 6a xucoobu muéHa to 140000 M3 06 ucrexcoi
MekyHaJZ. Capyamman oObeKTH Ma3Kyp HM3 Japéu Bap3o6 maxcyOd meeda.
XycycusaT OOBEKTH Ma3Kyp HIOpaKyHHH IaboHapy3n mebomman. OOBEKT
KUCMATXOH IIMMOJI, IIMMOJYy-Fap0 Ba MapKa3uu Maxppo TabMUH MEKYHA.

Uctroxu o6Ttasmunkynun «Kodapuuxon» conu 1972 Oynén mrygaacrt.
CapuamMaun o0UM UH OOBEKTPO 0OXOM 3€pU3aAMUHUU MOJIOUIIXYPAA TAIIKUJI
Menuxaa, Ku a3 64 nykra rupudra memapana. Mkrumopu kopkapau o6 17000
M3/maboHapy3 TamKWil Meauxald. A3 MH HUCTTOX, KUCMATXOU IIapKdA Ba
YaHyOH-IIapKUM Mmaxppo 60 00 TAbMUH MEKYHaHI.

Nctroxu obTtabrMunkynuu «Yanyoun-Fapon» conu 1976 6ynén édraacr.
Capuyamman o6un 00BEKTU Ma3Kyp OOXOM 3epHU3aMUHUM apTe3UaHRt Maxcyo
Me€bana. O0xo a3 28 HyKTa BOpU Kapja MemaBana. MKkTugopu kopkapaud oo
To 186000 M3 map sk maboOHApPY3pO TAIIKWI Meauxaa. A3 O0OBEKTH Ma3Kyp
MHUHTAaKaxou FapO#t Ba yaHyOy-rapOuu maxp 60 06 TabMUH MellIaBaH/I.

Mylioxyuaaxo HUIIOH MEOWXAHJ, KA axOoJUM Imaxp Ba OOBEKTXOH
MCTUKOMATH J1ap 1Iaxp coJl TO COJI 3uéA ramra ucrogaact. Jap 6apodapu uH,
O0apou 000JOHH Ba capcad3 rapJOHUJAHU TMOUTAXT MHUKJOPU 3apypuHu 06
Tasab Kapaa MelnaBaj. A3 UH IMX03, Ta1aboT 6a 00 CoJI TO COMI 3MEN raira

ncrogaacrt.

1.2. Xycycuarxou ruipoIoruu capyammMaxou ooun maxpu lymanOe

XyCcycusiTXOU TUAPOJIOTMU capualMaxon odbum maxpu [lymanOe Oa
TaBpU MayMyW OMyXTa IIygaact, a3 uymia AOmymykypoB Y.A. [2],
[TaiimypoaoB @.U. [4], Paxumo .M. [43], Koaupos III.C [42], Ba ralipaxo
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oua 06a XyCyCHSITXOM THAPOJIOTH Ba paBaHAXOU TAIIAKKyIu cudaTu OHXO
TaXKUKOTXOU 3UEJ Ty3apOHUIAH/I.

Xycycusaitu ruaposioruu napéu KodapHuxon xeme mypakkad Oyaa, 60
HazapaomTu oHe, ku IloWrtaxtm Yymxypuu TouukuctoH maxpu Jymianoe
Jap OH YOUTHUP acT, 3apypaTy TaXKUKU OH MyXUM ap3€0i Kapaa MelaBa.

Jlap acocu MabllyMOTX0M OMOpUU AreHTur o0yxaBoimHocun Kymurau
XU(p3u  MyXUTH 3UCTH Ha3gu Xykymatn Yymxypun TOUMKHCTOH
Xyjaocabapopit HaMyIaH MYMKHUH acT, KU MUKJIOPHU 3aXUpaxou OOUM MUEHAU
conoHau nmapéu Kodapumxon cap kapma a3 comm 1931 1o 2020 — 169
M3/c/conpo Tamkuia MekyHaja. MabiaymoTu Oemrap gap pacmu 1.2.1 oBapnaa

mygaact [49].

200

190

—
)
=

Maypo, m*/c
3

—
Lh
(=]

140
Conxom Comxom Comxonm Comxoum Conxom Comxonm Conxom Conxom Comxon
1931-1940 1941-1950 1951-1960 1961-1970 1971-1980 1981-1990 1991-2000 2001-2010 2011-2020

Jaspa

Pacmu 1.2.1 - Maupou muénau oucépcoiau xapzau napéu Kodapuuxon nap

JIAaBPAXOU I'YHOTYH

YUu TaBpe a3 pacmu 1.2.1, mabiaym wMerapiaaa, Maypou Oapeéu
Kodapuuxon cox a3 con taritup €dra, py 6a ad3oum Huxomgaact. UH paBaHa
a3 o0maBuu 60CypbaTU MUPIXXO HU3 J1a10JIaT MEKYHA/I.

Hapo3un ymymum papé€ 387 kM map Oap merupana. Takpumban 80%
3aXUpaxou obum map€ gap KUCMATH POCTH OH Tamakkyn meéban. Hapé
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XYCYyCHSITU TAIIAKKyJIEOMU MNUPSIXUBY-OOPUIIOTH JOIITA, MHUKIOPU 3UEM

3aXupau 00UM OH MOXXOM MapT-aBTyCT Talllakkyd mecban (pacmxou 1.2.2 To
1.2.5).

450
400
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=]

Maupo, m*/c
[ T & B O
o Lh
o O

150
100

50
I I m Iv v v VvII VIII IX X XI XII

Moxxo

Pacmu 1.2.2 - Tamakkyiau 3aXxupaxor 00U JOXUINCOJIOHAN XaB3au JapEun

Kodapnuxon (munoonroxu TapTkii)
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Pacmu 1.2.3 - Tamakkyiau 3axupaxou 0OUu JOXUIIUCOJIoOHau napén Bap3oo

(mupbonroxu /laxaHa)
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Pacmu 1.2.4 - Tamakkyau 3axupaxou 00U JoxuiarucosioHau agapéu Kapator
(mmaoonroxu Kaparor)

30

Maupo, m3/c

I II IIT1 v Vv VI VII VII IX X XI XII
Moxxo

Pacmu 1.2.5 - Tamakkyau 3axupaxou ooum foxuinrcosionau gapéu HIupkeHT

(muoboonHroxu Yapocypx)

Tamakkynébun 3axupaxou ob6uu xa3au gapéu KodapHuxoH nap
JaBpan capMo a3 Xxucodbu O0opumoT Ba ¢aciad TOOMCTOH a3 XUCOOU MUPIXXO0
BobOactaact. 3axupaxou obum gapéu KodapHuxon O6Gapou TabMHHU 00U
maxpu Jlymanbe, OOEpUKYHMH 3aMUHXOM HOXMSIXOM TOoOeW Iaxp Ba
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TabMUHOTH XOYATUAOPHA paBOHA IIyaaacT. AMMO Kaia KapJaH 3apyp acT, Ku
Ha XaMau 3axupaxou oouu uH xas3a gap Yymxypuu Toyukucton 6a myppari
uctudoaa MermaBas, 0aJIKu KUCMH 3UEIU OH 0a KUIIBAPXOHU XaMCOS HU3 YOpit
MelaBaj.

AmMcuaxou TUAPOJIOTUHU MENTHUXO0THAMYIan TaIIKWIOTXOU
OalfHaIMMIAII HUIIIOH MEIUXAHI, KU TaFrHUpEONH TI100aInu UKJIUM 0a peyaun
TUAPOJIOTHH JapEXOU XaB3a TabCUPU XYAPO pacoHM]a ucTtomaact. MHUyHUH,
TaXKUKOTHU OJIMMOHU KUIIBAp [49] HU3 YyHUH HUIIOHAOJPO TACIUK MEKYHAHI.

Xanromu Oe Tariup gaBoM €dpraHu UH Tamora To conxou 2040-2050
XYCyCHSTXOM TUApOJTruM XaB3axoum mapéu KodapHuxoHn 0a TaBpu Hazappac
Tariup xoxag EQT.

Mymioxyuaaxo HUIIOH MEIUXa, KM UMPY3X0 axojmu maxpu Jlymanoe
BoOacta 0a HacOu 00OXMCOOKyHakx0 MaHduaTgop MebomaHa, kKu oOpo Oa
TaBpu capdakopoHa uctudoaa dapaH.

NMpy3x0 MymkunoTu uctudogadapun 00 TaHXO Jap coXau KUIIOBAp3ii
OOK#1 MOHAAacT, KU WH XaM Oomaj 6a uHppacoxTopu obOpacoH? € XyI
MHTUKOJIM 00 BoOacTa acT. Mudpacoxtopu uHTUKOIM 00 (KyOypXx0, KaHAJIXO,
TUAPAHTX0) dapeyna myaa, oovcu TanadoT MUKIOPU 00 raiira uCTogaacrt.

MyBoduku Taxmmixo [25] umpy3xo axonuu maxpu yman6e oopo Oa

TaBpu 3epuH uctudoaa medapan (pacmu 1.2.6).
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Pacmu 1.2.6 - Takcumotu ucrudoaan o6 gap 6aximxou Mauiii, %o
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XaMuH Tapuk, Oosii 0a a3HaBCO3MM MHOPACOXTOPU KHUIIIOBAP3it
OUKKATU YUOOM J0Ja [maBaz.

A3 yymja UHTUKOJIM 00 a3 sSIK MHUHTakKa 0a gurap MUHTaKa TaBacCyTH
KyOypxo HWHTHKOI moda mmaBajd. KaHanxou HMHTUKOJKyHaHgau o0 Oosn
TaBaCCyTH TAaYXU30TH MaXCyC NyIIOHWJA IaBaHI, € KaA-Kaaud KaHaJIXo
JIAPAaXTOH IIMHOHU/IA 1IyAa, 3aXKAIIX0U 3€pU3aMUHI1 Ba THIPAHTXO OapKapop

Kapja IaBaHI.

1.3. Ba3pu 3k0onoruu capyammaxou oouu maxpu Jlymanoe

Baszbu skonoruu capyammaxou ob# a3 cudatu 00, XOK, XaBO, IAPOUTH
JOUTUPIIABUN OOBEKTXOM MCTEXCOJI Ba TAaBO3YHM TaKCUMOTH KyBBau
UCTEXCOJOT BoOacta act. Tapkubu atMmocdepit 6a xoimaTu MyXuM TabCUPU
aMallil Io1ITa, HUCOATH aUrap yHCypXou Tabui 3yarap meboman. AciaaH xap
SIK YHCYpH Tabui 0a capyammaxou o0l TAbCUPHU XyAPO AOPA.

Mopanaxou ndnaockyHaHga gap TaApKUOU XaBO 0a MOHAHIU a’3PO30JIX0-
Jap IMIaKiad caxT (3appadaxo) € Moeb AaBp Me3aHaHd. Aspo3oixo 0Oa
TAIIAKKYyJI a0pXx0, JaBpaxou OMOJIOTMI0 XUMUSIBI caxM ry3allra, 0a XoJaTu
nupsixxo € 6appxou MaBcuMid Tabcupryzop medomana. MdociaBuu xaBou
atMocepit 6a XoIaTH THAPOJIOTUUA MYXHUT JAErpagaTCUsH 3aXUpaxou TaOuu
TabCUpU MaHbp# € MycOt MepacpHa.

MyBoduku ap3édbuxo [1] acocm udIockyHaHAauW TapKHUOW XaBO HH
OKCHIU KapOOH MebOolaa, KA Jap HaTUYau Myppa HACYXTaHU CY3UIIBOPH
MebOoman. MUH mMoama map TapkuOu XaBou aTMOCepd TaxX0 COJIX0 JaBp
Me3aHad. Adpo30JX0e, KM TaBacCyTH Maccal XaBO 0Oa OOJIoM IHMPSIXXO0
MEHHUIIMHAH] O0OMCH OOIIaBHHM OOCYpBhaTH MUPSAXXO Merapaana. Jlap Tapkudu
a3po30Jix0 Oa Falp a3 OKCHUAXOU KapbOoH, € Xya ayda, HaMakXO Ba auUrap
ndrocxo 1ryaa MeTaBoOHaHI.

NdnocuiaBuu capuaimaxou odbuu maxpu ymanode 6emrap XyCcycusiTu
OypyHMap3u JOpaH]I, YYHKH OH MUKAOpP udiocuxou $Ha3zo, ku 6a MUHTaAKau

TaXKMKOTH OMajJla YOWTHp MeEIIaBaHA, Jap XyAyAd YyMXYpH TallakKyJsl
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HameéOann [40]. MyBoduku TagKUKOTH [62] TapkuOu a’po30JIXOou
MuHTaKaxon Touukucronu Mapkasi, ku Oypyamapsin 6yna «boau Adronin»
HOM Mebapan, a3 65%- kBaptc (SI0O2), 18% mmatu caxpon (K[ALSI308], 9%
amatut (Ca5(PO)3 [Fe, CP, OH,]) Ba 8% nurap Mmoamaxo nubopat act. bemryoxa
yyHUH udiocuxo 6a cudatu 06Xo TabCUpHa3Uup acT.

Slxe a3 oMmnxoum aurape, Ku Ooumcw MQIOCIIABUU capyalllMaxoW OO#
Merapjaaja, WH XyCyCHsITH Tapkubu xok MebOoman. Jlap HaBbatu Xya
XYCYyCHSITXOM XOK Ba cu(aTh OH a3 UKTUIOPH KOPXOHAXOU CAHOATH KYXKOPH,
3aMHHXOU KUIIIOBap3i Ba MUI'PATCUSIU XOK BOOAacTa MeboIal.

Conxou oxup a3 3epu 3amuH Oemrtap a3 400 Hamyau KaHaaHuXo (Aap
MUKIOPH KaJloHXayM) 0a JacT oBapja MeliaBaj, Ku Oemryoxa 6a cudartu oo
Tabcupu MaHpuu Xyapo Mepaconand. lllaknxon kaHmaHUXOpo O0a TaBpH 3epUH

TacHu( KapaaH MyMKuH acT [38] (pacmu 1.3.1).

80
70
60
50
40
30

-
s

10

Cyzumsopit Meramixo Masoou Hurap
COXTMOHN MaBOJIXO

Pacmu 1.3.1 - Tacaudotu kanmanuxou pougaHok a3 pyin Gouns

NdaockyHangaxoe, KM Jap HaTH4Yaud CcaHOATH KyXKophd Oa aman
MeOsIH]I, 0a Xxamau qy3Xxou TabuaT TabcupOaxir acT. Acocu U(pI0CKyHAHIAX0U
OHXO Jap HaBOATHU XyJ ra3xou KapOoHii, cyiadyp, CUMOO, KaIMUH, pyX, XpoM,
MHUC, HUKE]I Ba JWrap MOJJIAaXXOW paJHOaKTUBUPO TAIIKWI MEKYyHaH]I.

CoxTopu a3xyJKyHUXOHU 3aXUpaxou Tabum Oa Ay TypyX, SbHE KylIOoJa Ba
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nymuga (3epu3aMuHil) TacHU( MemaBaa. AMMO O0o0sI HMKpoOp IyId, KU
a3XxyJIKyHit 00 poxu mnymujaa 0a tabuaTt 3apapu Oemitap MepacoHad, YyHKHU
Jap OH paBaHIXOM KOPTAaHH YOXX0, UCTU(OIAM YCYIXOU Tra3uUKaTCUOHM,
UIIKOPCO3UM HaMaKX0, CY30HUIaH cyldypxo 0Oa Hazap pacuaa, COXTOpHU
XOKX0 Tariiup Me€da.

Hap Hatuyau pabonusatu kyxkopuu 10-20-cona cOXTOpU 3aMUHU XaMOH
MHUHTaKa Tariup €dra paBaHIXou OapKapopIIaBUM OH COJIXOU TYJIOHHPO
Tanab MexkyHaj. XyCyCUsITU TaFrHUPEOUU COXTOPH T'€OJIOTH a3 MAKIN KYXKOpH
BoOacTra MeOolaj] Ba KOHYHUSITXOU TaFrHUpEOMU OH 60 HazapAolTH penedu
MaxaJl, XyCyCUsITXOU TUAPOJIOTa 6a aHYOM Mepaca.

XaHrOMH KOPXOU HHKUIIODHA TarMupeOUxon 3UEIU MEXaHUKH, a3
yymyla TUJIPOMEXAHUKH Ba TUAPOJUHAMMUKH, KA O0a IKOCUCTEMAXOM KYXH
TabCUP MeEpACOHAH[], OOoWCHM BaWpOH MIyJaHU XOJaTH TaOUUM OHXO,
MHKUIIO(DY paBaHAXOM HOMYCOMJ Ba aKCcapaH a3 XaJ XaTapHOK MerapJaHi.
Hap vanBanu 1.3.1 TacHudoTu cucreMaxou a3xyaKyHUH KOHXOW KaHIaHUXOU
(dbouIaHOK, paBaHAXO Ba XOAUCAXOU ACOCUU OHXO MELIHUXO/ Ly1aacCT.

Yansamm 1.3.1. - Baiipon rapanaaHyu MyxyuTH T€0JI0T XaHTOMU UCTUXPOYU

MabJIaHXO
CoxTopu
P Tascup 6a MyxuTH
a3XyIKyYHHH PaBangxon MyXaHOUCHIO-
3HUCT Ba OKHOATXOH _
KaHIaHUXOHU o reoJIOT# Ba XOQUCAX0
dbonmgaHoOK
1 2 3
K 5 XaHroMu OOKM MOHJIaHU
OEKaP%H KOHXO0 04 yoxxou kymion xaBhxon

;ilﬁipz %H Xolath dbapomananu spu, ceil Ba F.,
BKOCI/IfTe)jVIéXO TaFUpEOUM MaH3apaxo,

Mctnxpoyu oBapia, Goncy nedopMaTCuIN HUIIEONXOU

MABIAHXO Ap KyIIoma & ayKyp MapTOBIOXXO BA YMHCXOU

(hasoH KyIIoIa 1Iy1a MOHAHU 3epU3aMHUHI 3UET MelaBal.
MaB3ebX0 Merapal. XyUIK IYTaHA Xy/1yIX0H
Ba Taritupu peqan nctudoaamryaa 6oucu haboi
FHPOTEOTOTT HIU3 Ty TaHU KapcT, QUITypaaiaBun
oBapia Mepaconay, | PABAHIXOU (bunTpaTCUIN X0K

Merapaa.
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1 2 3
Kopxkapau koHx0 Ba
M
Urap KOPXOI JedopmaTcusii COXTOPH KOHXO,
_ . KapcCT, TAaFUUPEOUHN IIAPOUTH
3epuzaMuHi. TarFiup
) sx0anauu abaai. Pypy
¢dTaHu X0NnaTu
padTaHu caTXu 3aMHUH Ba
MaB3€bX0, 0a By4y/l _
HNctuxpoyu IIUKACTU F€OJIOTH.

oMaJlaHu .
MabJAaHXOU 3epU DUITPATCUSIN XOK TAFHUP
_ MapTOBrOXXO. ,
3aMUHI Me€0a/l, paxHallaBuu KadaTu
3ax0ypxo 0a aman
(maxTaxo) 3aMuH, (paboJI Iy 1aHU
MEOSIH/, TAFUPEOUN
paBaHIXOU KapcT Ba cyhdy3us
e4a Ba TapKuou .
P P 0a MuéH meosia. Paboil HyJaHu
00X0U 3epU3aMUHIl. _
paBaHIX0U GUBNKUIO XUMUSIB -
Tarlinpéouun xapopart _ _
OKCH/IIIIABH, IITyCTaIllaBi.
0a aMaJI MeosI/I.
Tariinpéouu xonaTu
Hctuxpoyn ®ypy padTaHu caTXy 3aMHUH.

MabJaHXo 0a
BOCHUTAU YOXXO -

HedT, Ta3, 0o

MaCCHUBXO.
Tarlinpeouu
[IIaPOUTH

TUAPOTEOJIOTH.

DapoJ1 yJTaHU PABAHAXOU
KapcT, uGIocaBun 0oXou

3epU3aMUHN.

Kopkapaun
3epU3aMUHUN
MabAaHXO
(rasudukaTcusiu
AHTHUIIIT,
T'yJ103UIIN
cyadyp,
IycTanyu

HaMak)

Tariiupeéoun xonaTu
MACCHUBXO.
Tariinpeéounu
HIAPOUTH
IugporeosIoTH.

Tarupéonu MUKIOPU

xapopar.

DypypasBil Ba TAaFUUPHU CATXU
3amuH. [ledhopmaTcusm sspu nap
HUI1eOux0. Maboi mynaHu

paBaHAXoM KapcT-cypdy3us.
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bapou a3xyJIKyHUH MabJaHXO KOPKapIU XauyMu KaJIOHU YUHCXOU KyXi
Ba XaUMHM 3UEIM XYAYIX0 JIO3UM MEOsi, KM MabAaHXou (OUIaHOK HUCOAT aap
MaKoOHX0 kaMmTap acT. bapou oxaH Ba amtomunuii To 15-30%, cyp6 Ba Muc
Takpuoan 1%, Hykpa Ba Kamparit 0,01%, Twuio Ba mjaTuHa gap TapKuOu
kouxo 1o 0,00001% meboman.

bapou ap3ébun TabCcUpW aHTPOIIOTEHH Oa MyXUT aMCcujiaxo Ba
MYOJIMJIaXOUW TYHOTYH KOpKap/l IIy/1aacT, MO Jap HaBOATU Xy a3 MyoJujIau
MaByy/ia uctudoaa 6ypaa, kymum 0a Xxapy A0JeM, KM TabCUPU MHCOHUATPO
Jlap capyaliMaxou o0 Xucod HaMoOeM.

Koaddurcuentn mopdoreHnsn aHTpoONoOreHm ©Oa xauMmMu IIAKId

aHTpoIoreHu (v) 6a Macoxatu oH (s) 6apobap acr:

Ka.=V xaz. M3/S km?2 (1.3.2)

Macpanas, 00bekT Xanromu V = 863 mutH. M3 Ba S = 113 xa3. km?, K =
7,6 memaBaa. Mu Humonpo1 Bodacra a3 MaKOH Tariup meéda.
Koadducuentu reorexunkin 6apodbap 6a TaHocyou ad3ouim cojoHau

HIAKJIXOW aHTponoreHi AV 6a maiijionu S mebo1an:

K:= AV xa3. M3/S xm?2 (1.3.2)

Bapou makonu uHTHXO061y 1A (IbHE MaKOHU X) XaHroMu AV = 22 MIIH.
M3 Ba S = 113 xa3. km2 Oyaas, K, = 0,2 memaBa.

Slke a3 xyxycusatxou o0, mH HuIOHAuXaHAan pH (MyxuTm uimkopn €
KHUCJIOTar#)-u OH MeOoIIad, KM a3 MH XYCyCHSITH MyOIMIIaX0H XUMUSIBH 1ap 00
MYAaWsiH Kapia MENIABa/I.

MyBoduku ap3édbuxon OartHaamunani pH-u 06 map o6xou ryHOTYH Oa

TaBpu 3aiin TacHud mymaact (pacmu 1.3.2).
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10 10

| /U
7

O0xou HyOKH Baxp Kamumxkopa HNmkopi Cepumgopi

Pacmu 1.3.2. - Hummonnuxangan pH nap o6xou ryHoryH

Humonagoan pH nap capuammaxou odbum maxpu JlymianGe ryHOryH
Oyna, nap HaBOaTu Xyd ¢apkusTu Oy3ypr Hajgopana. MacanaH, nap napau
Bap306 6,9-7 1 (Bobacta a3 dacnu con); aexau oK — 6,9 - 8; xyayau mapéu
Oo6uéc -7,06.

Humonauxanman pH map o00xou 3epuzaMuHUM XyAyAu IHaxpu
Hymranbe gap Hykrau dypyarox — 7,06; Xosapon -7,57; Cab3zakop - 7,72;
Te3napa -6,98; Tesrapu [1oén — 7,25; Masnasi — 7,03 ubopat medo1ma.

A3 pyu HUIIOHAOAW YMYMHUU KOHCEHTPATCUAXOU UOHXOM OO0XOU XaMau

capuaiMaxou ooun maxpu Jymanbe MybTaauily KaMHaMak MeOoIma.

1.4. Macpanaxou acocuu 00xXou naptoB nap maxpu dymanoe

Macpanan o6Xou mapToB YU Jap MIAPOUTH IIaxXp Ba YU Aap JAEXOT SKe
a3 MYIIKWJIOTH YUAAd Ba MyOpam MaxcyO Me€ban, dyHKH cudaTh oOXou
Iapéxo Ba oOXoM 3epu3aMHUHII a3 OH BoOacTaruu KajoH aopan. Cudatu ob
nap 6apobapu ucrudoga, MXpoyliaBit a3 UHTUKOJIM OH HU3 BoOacTa acT. A3
HH JIMX03, MyXaHJMCOHU COXA XaHrOMU OaHaAKIIATMPUU XaTXou oOrysap Oa
Machallal XyCyCHUITXOM (DU3NKHIO Teorpaduu Maxajl Ba POXpaBXO axXxaMHUSATH
aMuK MeauxaHia. XaHy3 xam TamadoTh o0 3MMHHM WHTHKOJ, ucTHdoda Ba
UXpPOYKYHI Oa TaBpW Hazappac Mymoxuga MemiaBaa. Jlap Oapobapu wuH,

COXTOPH OOMXPOY#, TEXHMKA Ba TEXHOJIOTHUSIU HABPO TAK030 MEHAMOSI/I.
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Conxou oxup 00 cababxou T'YHOTYH cucTeMaxou padbu 00OX0H MapTOB
Yy Jap caTXyd OMHOXO Ba UM Jap caTXU MUKPOPAMOHXO BalpoH Ba 0a XolaTu
cajaMaBit py 0a py MemaBaa, Ku a3 dapcyaa IIyJaHd CHCTeMa IaxoaaT
Meauxaj. XaMuyHUH 3UEAIIaBUM axoJiii Ba 00 MH cabab 3uéamaBuu TaaaboTu
00 nap OMHOXOU MCTUKOMATH, MHUYYHUH OOJIOpAaBHHU XaYMHU COXTMOH, OoucHu
MaliIOUIIN MYIITKUJIOTH HaB JIap UH CAaMT XOXa/l rallrT.

Arap caxmu padbpu 00XOM MAPTOBPO Aap COXTOPH HDIOCIIABUN

ruapocdepa MyalissH KyHeM, YyHUH cypaTt merupaj (pacmu 1.4.1) [40].

~
=
o
| Hcresmon (=) Merteoposori
: Lc- Hctudona = Odartxou Tadbun o\
[ = 2 |
[ & = |
‘ E- HUuTHkon 3aMuHYyHOA .;.; ‘
| = A S |
| = ; ~ = |
. % Hxpouxynn -9 Cenon -
=4 ) S
e £ g
- Capgamaxo 51 lapmmasin  /
= S /
\Q | _
Hdmocmapit 5 Sx6anmn

Pacmu 1.4.1. - Tabscupu omuiaxou ryHoryH 6a ruapocdepa

Hap Yymxypun TOYUKHUCTOH COXTOPU OOUXPOUA TO XOJI MYOCHD
KYHOHHA HAIlyJaacT, MyBO(HKH MaBbIyMOTX0 [8] To X011 Gapou uctudogau
aybopanm 00xoM mXpodmryaa (MaxcycaH Jaap IIaxpxo) 4opadyyd HaIrygaacrt,
X0JIO OH, KU a3 UH HaMyJIM 00X0 Jap KUIIBAPXOW XOpHUY Ouoras, OMOTYMyC Ba
sHeprus O6a JacT MeopaH] Ba oOu uctudoganyaapo AyroMOopa Jap coxau

KuioBap3i ucrudoga medbapan.
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ba uH coxTopm 00 TabMUHKYHI Ba oOMXpoyuu Imaxpu XaumapoOoau
XUHAYCTOH MHCO myaa MeraBoHal [104]. XaHromMmu TaxKUKOTH Ha3zapUsIBH
MaBbJIyM rapaua, Ku maxpu Xahmapobomaw XWHIYCTOH Jap UIOPAKyHUH
3axupaxou obuu maxp Ba uctudogau 1Iyoopau OH MemkKagaMm Mmaxcyd me€oa.

Hxrugopu to3zakyHir To 1,260 MiH nuTp Aap sk madoHapy3 Gapodap
MeOomaa, ku 46,78% o0u uxpodiaBaHAApO TAIIKWUI MeAuXall, MyBO(PHUKH
Hak1ia To coiu 2036 53,22% O00KMMOHIApO HU3 KOPKAPa XO0XaH]1 Kapa. X0J10
o6u udmnoc (apHe 53,22%) 6a mapéu Mycu Ba gurap 1moxo0xo 4yopi MeliaBaji

(pacmu 1.4.2).

Pacmu 1.4.2. - [lapku TEXHOJIOTHH TO3aKyHUH aco0xo gap mr. Xaimapoodo

Muknopu 3ué€au nacoOXou MH MaxXppo 00XO0U TOPOU XYCYCUSITH 3UEAU
XUMUSIBI TAIIKWJI MEKYHaJ, KM a3 CaHOATH IIAaK/IM T'YHOTYH YOpé MeIIaBajl.
NHu nacobxo 6omcu udiocmiaBun MyxXuTu aTpod rapamaa, xaTrto gap O6ab3e
X0JaT MeTaBOHaH[ 0a 3UpoaT Ba OJIAMH XAaWBOHOT 3apapu YUJJIA pPacOHAH]I.
Hap Tapkubu HMH 00X0 MOJIaXOW 3aXpOJIyJIKyHaHJa, aMCOJIM HHUTPOTEH,

dhochop Ba MeTAUIXOU Ba3HUH 0a Ha3ap MepacaH/I.

28



TexHonorusiu To3aKyHUu o0 a3 IKYAHJ caTX nOopat Oyna, menr a3 xama
TO3aKyHUM MEXaHWK#A (Tojouin) Ba OablaH XUMHSBUIO OHOJIOTH CypaT
Merupaja. MHIyHUH macoOXou caHoaTHe, KU ap HaTUYau KOPKap/ TalllaKKyJl
Me€ban, JOopod MUKAOPM 3UEAM  HaMakxo Mebomaja. PaBanaxou
MHUHEpaIn3aTCUOHN (OMOTaHa33yl, PEAOKC) Ba YyAOKyHH (OyXOpKyHH,
ajcopOcuonin, MeMOpaHa, KaTpoH) HU3 uctudoaa Memanan. Amdarra 6apou
uctudogan TEXHOJIOTUSM Ma3Kyp MabjlaF Ba KyBBal KOPHUU KajloH capd
MemiaBag. MyTaxacCMCOH MallIBapaTxo Oapro Hamyaa, oujg 0Oa ap3oH
HaMyJaHU TEXHOJIOTUS YOopavyyn MEKYHAH/.

ba Hamakxoe, kM Jap HaTHU4auW TO3aKyHH Oa Aact Meosi, TanaboT
MaBuyz acT. [Taco0xou Jopou KOHCEHTpPATCUSIM OallaH]l Ba JOPOU HAMAKXOHU
TYHOTYH ojJaTaH 0o poxu OyxopmaBid To3a Kapaa MemaBad. Hamakxou
OMeXTaHu Iell a3 OyXopliryJia TOPOu XyCyCUsITU XaTapHOKH HAMAaKXOU TYHOTYH
MeOoIIaH, Ba Jap CypaTd MaByyJ OyJaHW KOHCEHTpATCUSM OajaHau
MO/IJTaXOW OPTraHUKK 0a KOpU MYBTAJIWIIM CUCTEeMau OyXOpIlIaBX HOWII ITyIaH
aymBop act. Ilac a3 paBaHaum OWMOXUMUSIBH Ba KOpPKapd, MOJIAXOU
OpPraHUKHU IMacCOOXOM JOPOU 3MEAM 3aXPXMMHUKATXO aBBajl KOXMIN TOJaHU
HaMaK Ba cumac OyxXop Kapja MellaBaHJl, TO HaMakKxopo 0a [dacT opaH,
HaMaKXOM TeTeporeHrd Oa JacT oBapja MelaBajd, KM aMmaliaH a3 MOAIaxou
OpPraHuK{ O030JaHJ, OHXOPO XaMUyH MNapTOBXOU CAXTH TABUHOTU YMyMM

MyaiisiH KapJaH MyMKHH acT (pacmu 1.4.3).
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Pacmu 1.4.3 - PaBanau 4y 1OKYHHH HAMaKXOW CAHOATH a3 Maco0xo

MaHnduaTxou acocit a3 paBaHIU Ma3Kyp:

a). Cucrema gopou yapaéHu Bacen o6 mebomiag. MykoBumar 6a Hamak
TO 15% MyKOBUMAaTU KaBi 0a 3aXpoJIyAlllaBid; MyKOBUMAT 0a OOpU OpraHuki
Ba 3axpojiydiaBi, mMykKoBuMatr Oa 3apba To 300% xaHromMum TarupeéOuun
capoopi.

0). Ilaco6 6a craHgapTXOM T'YHOTYH MyBO(UKAT MEKYHAJ;, CTaHAApTU
MWIJTAU 1aco0; CTaHAAPTH MIaXp, KaTeropusi A; CTaHIapTH 00XOU Japayau
IV; cranmaptu nurapu paBaHAu MYCTAaKUMHU MaxXaJUld; CTAHAApPTH HA30paTH
HaMak.

B). PaBanau memn a3 kopkapau (Ppu3MKA-XUMUSIBH, Kapubd udociuiaBuu
ayloMaapaya BYYyd HaJAopad, KU XapoyoTH MapTOBXOM XaTapHOKPO KaM

MCKYHa/.
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r). UnaTerparcusn okuiioHa. TapxXpe3un aBTOMAaTUHM Xap SK arperaT Ba
CHUCTEMapo aMaJIil Kap/ia MeTaBOHAI.

). Koounmusatu KaBin 6apou GapkKapop KapJaHU MOAJAXOH OPraHUKM;
0a aMaJi rapJIOHIaHH 3aXUpaxor HaMak Ba oOEpuu camapabaxIii pacoHaH/I.

Jap wH 40, TaHXO paBaHAW a3XyAKyHHMH HaMake, KM Jap MnacoOxo
MaB4Yy]l aCT, HUIIOH J1oj4a mmyxaact. MHuyHuH ucrudoaau nydoopau ob Ba 0Oa
JaCT OBapJaHM MOANAX0W MUHEpallil Hu3 0a aHYOM pacoHUIA MEIIaBal. Xap
SK paBaHJ XyCYyCHUSITH XYJIpO J0pa.

A3 WH 5nuX03, NENIHMXOJ KapJa MelIaBajJ, KU I1acoOXOoW Imaxpu
Hyuran6e Hu3 6osiq 6a myppari 4yao Kapjaa Inyja, Kopkapid maBaHa. AMMO
00511 UKpOP 11y, KU nmacodxou maxpu dymandbe 60 nurap nmaproBxo k4o 0a

MHIIIOOTU 00TOA3KYHI MHTUKOJI J0J1a MEIlIaBaH]I.
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Xymnocau 606u 1

MyitassH kapjaa IIyaaacT, KM TallaKKyJIeOuu 3aXxupaxon oOMU XaB3au
napéu KodapHuxoH gap JgaBpau capMo a3 xucodbu OopuiioT Ba gap dacau
TOOMCTOH a3 XHUCOOM MHUPSXXO0 Ba OOXOW 3epuU3aMUHK BoOacTtars mopas.
3axupaxou ooun napéu KodapHuxon 6apou tTabMuHM 00U maxpu dymanoe,
OOCPUKYHMHM 3aMUHXOM HOXHMSXOM TOOEM OH Ba TABMHHOTH XOYarHuA0pH
paBOHA IITy/1aacT.

Macpanaxon capyammMaxon oo6bwm 1maxpu Jymanbe, XycCycHUSITXOH
TUAPOJIOTHIO TUIPOXUMUSIBUM OHXO, Ba3bU IKOJIOTH, COXTOPU OOTAbMUHKYHI
Ba padbu 00Xou nmapToB, bappaci rapaugaact. CoxXTopu capyaliMaxou oo,
uctrudoaa Ba UXpoYIIaBuu 00 Jap XyAyau maxpu Jlymanoe MaBpuId Tax I
Kapop Aoja IIyJaacrt.

Jap HaTM4YaM TaxXJIWJIXO OIINKOP TapaAuaaacT, KA axoJMy IIaxp Ba
COXTMOHHM OMHOBY MHIIIOOTXOW UCTUKOMATHIO YaMBHSATH Aap IIaxp COJI a3 COJl
3uéy ramra, gap Oapobapu uH, 6apou 000J0HI Ba capcad3 rapaoHUIAHU
maxp uctudoaan odbu 3uén 6a MuéH oMmaaact.

bo makcanu kam kapaanu tajgadoTtu o0 MEIHUuX0A Kapaa I1y1aacT, K1
KaHAJIXOM WHTHKOJIKYHaHJau o0 Oosi a3HABCO3M Ba TaBACCYyTH TayXU30THU
Maxcyc MyIIOHUAA MaBaH, € KaJg-Kaau KaHaJIX0 JapaxTOH IIMHOHUIA IIya,
3aXKaIllXOW 3epU3aMHUHHA Ba TUAPAHTXO OapKapop Kap/aa IaBaHI.

Taxauaxon MOIIaxou KUMUEBH Ba XyCyCUsITH (PU3UKABHH 00XO HHIIIOH
7071aaCT, KU KOHCEHTPATCUSIXOU MOHXO Jap XaMau capyamiMaxou 0Ouu maxpu
Hyman6e mybTaami 0yaa, Takpubu o6 kaMHaMak MeOoIam.

Hap acocu TaxIUIXOW aga0dnéTh BaTaHUBY XOPUYA paBaHIN YyAOKYHUH
HaMaKXOM CaHOATH a3 IMaco0X0 KOopKapj Iyaa, caMapaHOKHW OH MyalsH
Kapaa mygaact. MyalisH mrygaacT, Ki MUKIOpH 3uéau 00 aap maxp 1o 80%

0a GaxIIxou Xo4yaruu Maumi capd kapja MelaBa/.
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BOBU 2. BAPPACUU ATABHUET, MABOJIXO BA YCVIIXOU
TAXKHUKOT

2.1. O6 xaMuyH 00BEKTH TaXKHKOTH THAPOJIOTHA Ba THAPOXUMUSBH

Xaér Ba ¢haboausITH UHCOH OeBocuTa a3 00 (MUKIOp Ba cudaT) Bodbacta
act. OpraHu3mMu HHCOHPO 3uénaa a3z 65% o006 ubopat Oyna, 3-4 1 map miasMau
xyH, 10-12 1 pgap maxjynaxou jJuH( Ba ralipuxydadparii yourup act [24].
dDaboauAT OPraHU3M Ba paBaHAXOU (U3UOJIOTHMH OH a3 XyCYCHUSITXOH
XUMUSBH, (pu3nkaBit Ba 6uosioruu ob6 Bodbacraruu KajioH Jopan. PaBanaxou
dusnonorin rydpra acCUMMUIATCHS, AUCCUMUIIATCHS, OCMOH, (UITPIIABH,
MHKUIIO( XyH, Xa3MKyHH Ba JAurap paBaHaxopo (axMujaH MyMKHUH acT, KU
0e MITUPOKHU 00 Oa aHYOM HaMepaca/l.

Hap 6apobapu oH, ku 00 0Oa TaBpU MYCTaKUM OPraHM3MHU OHAMPO
WHKHUIIO Meauxal, O0a TaBpu FaAWPUMYCTAKUM HH3 TaIlaKKyJl Meauxal.
Cab3uili  pacTaHUXO, FU3OTUPUU  XAWBOHOT, TAallAKKYyJId  MYXUTH
peKpeaTCuOHU, IMIAPOUTU  CAHUTOPHU, XOJATXOU TUTMECHH  OMMIXOU
TabCUPKYyHAHAAU FARPUMYCTAaKUM Oa OpraHu3MU MHCOH Maxcyo Me€OaH .

Cudatu 06 Bobacra a3 makiau uctudomadbapit 6a HYIIOKW, TMTUEH,
CaHOATH, KUIIOBap3Hd, TEXHUKHA TakcuM MemiaBan. Cudatu o0 TaBaccyTu
CTaHIAPTXOM JIaBjIaTi Ba OalfHaIMUIIAIA Oa TaH3UM JapoBap/ia MelaBa/l.

Hap YUymxypuu TouukucToH catxu udaocmasuu 00 6a 7 cuHd myansH
Kapna myaaact (qyaasanu 2.1.1) [103].

Yamsamu 2.1.1. - Tacaudotu mrumonnoau udnocmasuu o6 (HMO) 6apon

00Xx0Hu py3aMHUHM

Catxu cudatu 06 MTapxu MaTHA Bysyprun HO
1 2 3
I A3 xajg To3a Kawm € 6apobap 6a 0,3
11 Toza 3néma a3 0,3 To 1
111 Ndonocmasuu nacr 3unéma a3 1 1o 2,5
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1 2 3
IV HNdnocmyna 3uéna a3 2,5 to 4
A% NdbnocmaBun MmuéHa 3uéna az 4 1o 6
VI Ndnocmasuu 6anann 3uéna a3z 6 To 10
VII NdbnocmaBuu a3 xaa 3uéa 3uéna a3 10

MyBoduku «Kommaxom xud3u 00Xou caTxi» Jap UYyMXypit caTxu
udocmaBun OanaHg Ba O0exaa uduociaBit 6a TaBpU 3€pUH MyaMssH Kapja
mygaact (yaasanu 2.1.2).

Yagsamu 2.1.2 - Catxu udnocmaBuu 0anana Ba 0exaa uduiociiabit

bexan
HNdbnocmaBuu
HNHrpenueHTxo XWUY, mr/i udocmasi,
OamaHm, Mr/i
mr/in
Maxcynotu Had T 0,05 >1,50 >5,00
denonxo 0,001 >(0,030 >(0,100
Muc 0,001 >0,30 >0,100
TamaboTu oOKCUTreHN [lapran 3 >15.0 >60.0
OMOXUMUSABI
Oxcurenu xajaiyaa ga
Y P 4 <3 <2
3UMUCTOH
Oxcurenu xajaiyaa ga
Y P 6 <3 <2
TOOUCTOH
TUXJTOPAUPEHUTITPUXIIOPITAH,
FEKCaXJIOPCUKIIOTEKCAH Ba Byuyn
P s >(0,001 >0,01

JIUTap MOAAAX0€, KU KOUIan Hagopan
KMUY Byuyn Hagopan
Jurap Mmoaaaxo >10 X1Y, >100 XY,

MyBoduku ap3€buxo gap 4yMXypit TO XOJI CTAaHIAPTXO Ba KOUIAXOU

cojlxou KabOmii, spHe pgap aaBpoHu Urrtuxomu IlypaBii kaOysirygapo

ncrudomga medbapans.
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MHUYyHUH XyCyCHSITXOM OHOJIOTH (MHUKpPOOMOJIOTrH, Mapa3uTojiori) Oa
TaIakKyIu cudaTu 00 TabCUpIa3up acr.

XyCyCcHsTH XUMHSIBUU 00 Jap OH MHBHKOC Me€0a, K MOJICKYJIaXou OH
nbopat a3 Ay MaigoH Oyma 6a MOHaHaM oxaHpabo a3 Tapodxou MycOH Ba
MaHb# nbopart act. A3 XaMUH JIMX03 00 METaBOHAJ a3 SIKYaHJ XO0JATXOH
arperati Jap TabCUPU Ha4aHJIOH Mypakkad nbopat Ooma.

YeHakXxou MUKIOPHH ITOJIIPUMA MOJIEKYJIaX0 OOMCH BAaKTH JUIOJISPH (M)

Merapaas, Ku 00 KyJOHMETp (KJI M) UeH Kap/1a MeliaBa;

u=Ig 2.1.1)

Jap uH 4o | Mmacoxatu OaliHu yapa€Hu JIEKTPUKH, W; - Yapa€Hu, KII.

Hap nax3zau OUIOJIApiA a3 OXUPU MyCOMM AUTIONSIpA 0a MaH(p# paBOHA
MemaBag. Jap Hatuyam OaxaMTabCUPKYHUU JUIUIOMI  4ya3OlaBuu
MOJICKYJIaXOu TOJIsApit 6a BYKYyh METaBOHAJ, KM OOMCH aJlOKau MyCTaxXKaMu
OHXO0 Merapaa. XycycusiTu (aboJIuu MOJIEKYIaXxou 00 a3 XaMUH YUXaT cypat
Merupaja. PaBanaxon Tabumm o0 06a MOHAHAU AUrap MOAAAXO XYCYCHUSTH
OapHarapganga aopai, ku 6o myoaunau S>Q/T umopa kapaa Memaaz. dap
MH XOJIATH SHTPOIUS Pyl HaMyda, 0a TaBO3yH TabCUP MEKyHaJI, XaMella a3
XojaTu MakcuMmymit (S) mo€H Oyma Oa TaBO3yH 4aBOOAMXaHa MeOOIIal.
Outpornus 60 Y/(monm K) mmopa kxapma meaBan. TarimpéOuu sHTpOIHS

MeTaBOHaJ1 MaH(p# € MycOn Oorma;

H>Ow0es — H2Oras AS6yr = 119,24 LI/(l\/IO.]'I K)
HZOcaXT i HZOMoeL ASq}_/mHm = 16,8 LI/(MO.H K) (2 1 2)
NaClcaXT — NaMaxnyn + ClMaxnyn ASMoeL = 43,26 q/(MOH K)

Hap Ttabomymm XycycHUATXOHM 00, JHTpOIHsS 00 3HEAIIABUM XayM
XaHTOMH Ty3alllTaH a3 K XoJlaTh MypaTrrtad ©Oa XojaTh KOXHIIEOUHU

MypatTabit (Maxiayn € ra3) weadsosa. Heprusu I[ubbdbc (uxKTHIOPHU
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M300apUBY-U30TEPMHUKI) OO SHTAIMS, SHTPOIUS Ba XapopaT ajJloKaMaHINU

3UY I0pa/.

G=H-TS=U+PV-TS (2.1.3)

Hap acocu 3 Ba KOHYHM T€PMOJMHAMUKH MYOJUJIAU 3€PUHPO TapTUO

AO04daH MYMKHH acCT:

(8AS / 3P)t = AV,dAG / dT)T AS (2.1.4)

A3 pyu Myoausia paBaHAu 3UEAIIABUU (UILIOP, TAFHUPEOUN X0JaT, KU
Ooy3ypruu AV maHbn Mmerapaaj, 3u€ImaBruy XxapopaTt 6a Ha3zap Mepacai, XauM
€ X0JIaTH OH TaFrup Me€oal.

Jlap 3aMOHU MYyOCCHUp YCYJIXOM TaxXKUKOTH TUAPOJOrd Mypakkad Ba
TYHOTYH IIyAaacT, KU JaBOMU MUHTHUKUU YCYJIXOM KaguMaud OH MeOolaj.
Tayprbaxo HUIIIOH MEAUXaHI, KM YCYJIN TAXKUKOTUM Caxpo#l sKe a3 yCylIxoe
Maxcyd me€ban, KM Jap HAaTMYaul OH MabJIyMOTH aMHMK 0Oa JacT oBapiaa
MemiaBag. TabpuxaH HWH ycCyll OoucH HQIION KOHYHHSATXOW THAPOIOTH
ramraact, 0e ucrudoganm UH YCyJI JacTOBapAud MyXHMMHM uUIMi MyBaddak
Haxoxaql mmya. Jlap HaBOatu Xya ycylau caxpoild 0a gy TypyX, SbHE
SKCIIEIUTCUOHN Ba CTATCMOHAPH TaKCUM MeliaBas [S58]. YCylm sKCcrieIMTCUMOHA
IaBpau Xypapo aap Oap rupudTa a3 SK4aHI py3 TO SKYaHI COJM OopaT acr.
Ycyau cratcnoHapn Ooimnaja a3 HUTOXHM reorpadn Maxaya Oyaa, BoOacra Oa
BaKT COJIXOU 3UEAPO map Oap merupan. Ycynmm Ma3kyp Aap acocu acbo6xo Ba
TaYXU30T 0a pox MoHAa MemiaBaja. AMMo O¢ ncTudoan SIKYOSIU UH YCYIIXO
HaTUYau JUIX0X 0a 1acT oBap/iaH FAMPUUMKOH acT.

Jap HaTMya Xyjocaum OWIXOX Oa JacT oBapJaH MYMKHH acT, Oapou

daxmo mrysaH 6a TaBpu CXeMaTUK# oBapaa mymaact (pacmu 2.1.1).
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Veyaxoun TaXKUKOTH PaBaHIXOU THAPOJIOTH

DKCIENUTCUOHH Crarcuonapi

ba BocuTan mymoxunaa Ba BocuTan tauxusor

Taxmunu agabuér, MyKoucau MabiIyMoT,
TaxXJTUIT Jap 1abopaTopHIaxo Ba OApPHOMAXO0H KOMITIOTEpH

Hatuyarupn

Pacmu 2.1.1 - PaBanu uctudonan ycyiaxou TuapoIori

Xam3zaMoH 00s1 UKpop IIyd, KA Py3 a3 py3 Jap COXTOPHU YCYJIXOHU
TUIPOJIOTH HA3AUKKYHUXO Ba YCYJIXOW HAaB Oa HaB BOPU/I IITy1a UCTOTAaCT.

ba ycynxom HaB WH MypakkaOum OapHOMaxou KOMMIOTEpPH Ba
HAHOTEXHOJIOTUSl WIOMWJ Inyjaa MeTaBoHaHA. Jlap 0Oapobapu wuH
TEXHOOTUSIXOM HABU MYIIOXUJAW PABAHIXOW TUIPOJIOTH, aMCOIU YCYJIXOHU
M30TOMNUU TUPOJIOTUPO MUCOJI OBaAp/IaH MyMKHUH acT.

TaBaccyTu ycynxXoW M3O0TOINA YYy3bXOW JaBpad TUAPOIIOTHPO MYyausH
HaMyJlaH MYMKUH acT, KU UH 0apou OexTap ap3eé0n KapaaHu MUKIOP, cudar
Ba YCTYBOPHHU 3aXUPAXOU 00N KyMaK MEKyHa/I.

Yy3pn a3 XaMa KaM OMyXTalllyJau JdaBpal THAPOJIOTH 0O0X0u
3epuzaMuHi  MebOomaa. M3oTtonxon Tabuit € Xya YCTYBOPpPO XaMuyH
HUIMIOHAWXAHIa ucTHudoaa Oypaa MemaBaJ, TO KH TallaKKylIud o00Xou
3epU3aMHHI MyalsH Kapja InaBaj, gap Oapobapu WH capualiMa, Xapakar,
xatapxon wuQIIOCHIaBAd Ba TOOOBapHHM OH 0Oa TaFMMPEOMU HKIUM OOXOH
3epU3aMHHUPO MyalssH HaMy/1aH MyMKHH acT.

Hap mapoutu madopatopit ap3eoun cudatu 00, TapKUOU XOK, CypbaTU
XapakaTh 00, IIycTalllaBUM XOK, XapakaTh 00OBap/X0 Ba JAUTap paBaHIXOHU

TUJIPOXUMHUSIBUIO TUPOMEXAHUKA TayprOa MelaBal.
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WHYYHUH COJIXOM OXHMp AACTTOXXOU Cah€p pyu KOp omaaaacr, KH
ap3¢é0uxou XUMHUSBHA, (U3MKaBH Ba OMOJIOTHIO CAHUTApUpO Aap Tabumat Oa

aHYOM MepacoHaH/[ (pacmu 2.).

Pacmu 2.1.2. — JlacTroxy Tayxyu30TH Caleép

Nuconmar xomo xam 6a umopa KapJaaHU paBaHIXOU THAPOJIOTH OYU3
act, aMmMmo 00 mcTudoma a3 MH yCyJIX0 MeTaBOHA[ a3 XxaB(pxow Tabuit Kame
nemrap orox masal. MIMpy3xo OMY3UIIM paBaHAXOW THAPOJIOTA 0a Xamau
coxau Xa€Tu MHCOHMAT MaH(puaTu Xyapo MepacoHad. ap HaTuyanm oMy3uIIN
pPaBaHIXOM TUAPOJIOrA MHCOHUSAT METABOHAJ 3aXMpaxou OoOMpo Oa XOTHPH
uctudoaa Ba UCTEHMOJI NEMTyi € Xyl osHaabuHA Hamosin. OssHaabuHl 6apou
TaBJIUIM SHEPTUsl, UCTU(OOA JAap CAHOAT, KUIIOBAP3#l Ba peKpeaTcusi KYMaku
XyJIpo XoXaH1 pacoHn. Hap 6apobapu uH OsTHIAOUHUU 3aXupaxou obn dapou
AMHUSITA UKTUCOAUIO MYTUMOM caxMu 00ca30 X0Xal I'y3allirT.

Bapon omy3umm paBaHAXOW THUAPOJOTH MHHTAKaXOW MaxcCyC TabUH
Kapaa Memanaj. Jlap WH ydacTKaxoW TaXKMKOTHA Ha TAHXO TaXKUKOTH JOMU
ry3apoHuja MemaBajg, OaJiku Oapow OMY30HUJIAHM JIOHUINYYEH Ba
TaypuOaoMy30H HU3 wucTtHdoma MebapaHa. YYacTKaxou TaXKUKOTH map

MHKECH reorpaduu TYHOTYH Mydaxxa3 Kap/a MelllaBaHI, Jap HaTU4Yau ap3eon
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BoObacra 0a MyXUTHM TaOUM HUIIOHAWXAHIAXOM MAaxXCyC OIIKOp Kapjaa
MelaBaj.

Bapkapopco3un anokau 6aifHu XyCyCUATXOU I'YHOTYHU THIPOJIOTH € 060
Ha3apJOIITH OMUJIXOM MyaMsiHKyHaHda (OamaHan, OOpHIIOT, OyXopIlaBi,
CypbaTu IIaMOJI) ap MIAPOUTH TaOUK MyalsiH Ba MHUYHUH ap3¢0oun xaBhxou
TUAPOJIOTH TABACCYTH YCYJIXOM OMOPH Ba 3MTEPUKHA amainnd Mmerapaan. ap
YCYJIXOU OMOPH Ba SMIIMPUKA HA3AUKKYHUXOU 3UE UIIOBA IITy/1a UICTOAAACT.

TaxKMKOTH Ha3apusBh, TaxJIWil Ba UCTU(dOIAU SIK MYXUTH aHUK Oa
cudatn MyKapaprapadaa XaMuyyH ycyln Mmyappudid rapaumgaaHi. Y cCylIxou
Ha3apsBi Jap TUAPOJIOTUS Jap aCOCU KOHYHXOM (DU3UKABH Ba KOHYHUSITXOU
reorpadusBii Mypatad Imyga, ap3€omxou (a3oumBy BaKTH XYCYCUSITXOHU
TUIPOJIOTUPO OIIKOP MEKyHaJI. YCYJIXOH Ha3apUsSIBUM TaXKUKOT Jap HAaBOATH
Xyl VYCYJIXOU MaTEeMAaTHUKH,

aMCWJIaCO3MU HMMUTATCUOHN Ba TaxJIWJIU

CHUCTEMATUKUPO Jap 6ap merupan (pacmu 2.1.3).

Caxpoi Taupnbasn DMmnupuki Owmopi
VYceynu caxpoun
Yy caxp Veymxon TaaKuKOTH
TaIKHUKOT Oa _ -
TaupubaBi IMIUPUKHA — -
LIMHOCOMH CATXH Tascud, omy3uin
TABACCYTH JACTTOX MYIIIOXHIA Ba
3aMHH Ba . ] _ 3YXYpOT TaBaCcCyTH
Ba KOpKapau OMY3HIITH
o0BexkTX0oHn . ) MUKJIOp (paKam).
) j ) MaBIYMOT 0a pox nagunaxou
TaIKMKOT paBOHA MOHI4 MeclIaBal. MylIaxxac.
LIy1a4acT.
=
= = 1=
g 2 ‘EL. = IE > IE
= ] o = g = = s
O = = ! = S
= o o = = \© = =
= = =3 © = = = S
= 15 ) < o o 5 &
O = ts) = = = - =
5 £ E = = S =
= &) = p= =
M
O0bexTe, K1
Tasaccytu ..
ACTTOXXOM MasnymoTtu oucépu Hap acocu xamau
A XX oMoOpH & HAXJTYXOSIII YCYIIXO Ba
Maxcyc aap
. HATHYaX0H COOHK MOHAH]I acT, 0a Taypudaxo
dbocunaun myaiisn _
V3ADOHILIA MYKOHCa Kapaa cudaru xyJsiocabapopit
y3ap A MelaBaj. €épuanuxaHaa KapJa MelraBasi.
MeIIaBa.
HHTHX00 MermaBaz.
®docnnasn Myxkoucash Monanan Hasapuusii

Pacmu 2.1.3. - TacHugoTu ycynxou TaXKUKOTH THAPOJIOTH




XyCcycusiTu XUMUSIBUU 00 Mypakkab Ba aqoud MeboIaa, To X0J myppa
OoMyXTa HalrymaaacT. MyBoUKH MYIIOXUIaX0 Ba OMy3uIIXo [26, 54] Mabiym
rapaua, Ku Oyru o0 a3 MojIeKyJ1axo MOHOMepH (TaHxo) nbopat Oyaa, Kapuod
aJIOKau TUIAPOTeHi Mymioxuaa HamemaBad. Jlap xonaTtu sx Oomiaa COXTH 00
Jap XoJiatu OajaHau MypaTrrad Mylmioxujaa Iuyaa, Jdap KpUCTAIXOU siX
MOJIEKyJIau 00 Aap XOoJaTH TeKcaroHalil Kapop AOINTa ajloKau THAPOTCHUH
MyCTaxKaM opaj. XoJIaTu MOe€bI'uu o0 XojiaTu OaitHu Oyr Ba siX MeOolIaj,
XaMHUH TapyK 3UYUH MOJIEKYJIaXO Jap MH XOJilaT HUCOATH XOJaTH SIXUH 3UET
MeOoLa.

bo 3uémmaBuu xapopat xaumu 00 3UE 1TyAa, MOJIEKyJIaxo 6a XxapakaTH
O6eTtapTrOOHA Mery3apanja. XaHTOMHU 3UEIIABUU XapopaTt jap xouusu a3 0
To °C paBaHau 3uuiiaBit koxum meedan [73]. A3 uH nuxo3, 00 XyCycHUsiTU
FalipuMyKapapi 1opaja-3uauu 3ué] Ha XaHTOMU YYIIHII, OaJIKu Jap XapopaTu
4 °C 06a Hazap Mepacad. XyCYyCHSITM XOCH OO0 Jap OH acT, KU ajJoKau
TUJPOTeHI HUCOAT 0a XaM ajokamMaHauu OailHMMoOJieKynaBi, 3uén a3 10
MapoTuba MycTaxkaM acT, XOCH Jurap MOIIaXxOouW MaxJIyJdd acT. XaMHWH
Tapuk, 6apou Ty3amTaHd WH aJOKAMAaHIMXO XaHTOMM YYIIMIN OyXopiiaBi
SHEPTUAH 3UEN JIOZUM MEIIaBa.

OxcureH Ba THAPOTEH AOPOU SKYAHJ M30TEHXO MeOOIIaHM, a3 yymJa
'H- rugporenn opau, 2H- € D- ruaporenu BazHuH € paedtepuit, SH € T-
TUJPOTEeHN paJuoaKTUBh € Tputui. Bobacra 0a okcuren Oomajl, YyHUH aCT:
160, 170, 130.

Bobacta 6a wuH, 00 HM3 Jap HaBOATU XyI [OPOU XYCYCHUSITU
TariupeOdanIaruu n30Tui nopan (yagsanu 2.1.2).

Yagsamu 2.1.2. - Xycycusitu u30Tuu 00

M3oTonxou ruaporeH M3oTonxou oOkCUreH H3oromxon 06
IH IM'uaporenu ot 16Q | Okcuredu oaan H>O | O0ou oxnin
I'uaporenu Ba3HUH . .
H(D) . . 170 | Oxcurenu xabmax D>O | O6u neirepuiinop
(metiTepuii)
I'maporenu .
SH(T) 180 | Oxcurenu xaxmaax T>O | O6u Tputuitnop

BAa3HUHTAD (TPUTHUIA)

40



Hap xkyppau 3aMuH TataxmuHaH 99,73% obu onai (H20) Tamkun nona,
0,27% nurap Hamyau oOXO TaIIKWI MEeKyHaHA. A3 xama oOu Ba3HUHTAp Jap
kyppau 3amuH (T>20) xamari# a3 13 To 20 kr Tamkui MexyHas [39].

A3 HUTOXM XUMHSBHA 00 3JEKTPOJIUTH KaMKyBBaT MeOoI1aa (Myoauian
3).

H>0 = H* + Ol (2.1.5)

Myonunan 2 XyCycHUSITU TaBO3YHM HMOHUM OOpPO HMIIOH MEIMXAJ.
XonaTu TaBO3YHU MOHHMH OOM TAOMMPO HUIIOHAUXAHAAU TUAOTEHN (MOJ/M)-
po unbukoc mekyHaa: pH = -Lq [H*].

by3ypruu pH Myxutun tabomynu (peakcusii) KUCIOTArd € HUIIKOPHU
MyailsiH MeKyHaJ. XAHTOMU TAardupEOMU XapopaT TardupeéOoun HOHXO Oa
Hazap Hamepacaa: [OH-] [H*] = Kw = const.

XaMUH XyCyCUSITXOU 00 UMKOHUST MeAuXajl, Ku o0 Oelrap Mo11axopo

Jap XyI XaJl MEKyHa/I.

2.2. PaBanaxou acocuu udirocimasuu 06x0 Jap MUHTaKaXxou Tabui

JHunxox o0bekTH 00# (kyi, map€, ob6aHOOp) HoBoOacTa a3 IIAKIU
TaIakKyJ€om 00 MyXuTH aTpod mdap aloKOMaHIUU 3U4 Kapop Jaopaia. Ba 6a
OOBEKTXOM 00N XOAMCAXOW TAOMU TYHOTYH TabCUP MEPACOHAH]. XAHTOMH
TabCUPU MH XOAucaxo cudat Ba MUKIOpH 00 Tariiup €pra 60 00 MoaIaxou
TYHOTYH BOpPHUJ Melaa, Kiu Xocu oH HecT. UdnocmaBun o6po Bobacra a3
Makcal, Bazuda, HA3AUKKYHUXO Ba KPUTEPHUIXO TACHU(DOT MEKYyHAHI, aMMO
udrocmaBun obpo uymxene Ku gap 3epbodxoum Oono Kaim kKapaem Oa
XOCHSITXOU XUMMUSIBH Ba (PU3MKABHA TAKCUM MEKYHAH]I.

NdnociiaBum xumusiBit - UH paBaHAECT, KM TapKubu Tabuum o6 a3
XUCOOM 3UEANIaBUM MOJAAXOW OPTaHUKHIO FaWpHUOPTaHUKHUHM 3apappacoH
tariimp Me€bam [33]. Acocu  M(IOCKYHAHIAXOHW  FAWPHUOPTaHKHPO

naiiBacraruxou cumo0O, apceH, KaaMuii, GTop, pyX, MUC Ba Falpa TaIIKWUII
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Mequxaua. Jap 6ab3e XoJaTXO METAIXOM Ba3HMH HU3 0a 00 XamMpox
MeIlIaBaHJ, aMMO IUIAHKTOHXO OHXOpO Jap Xya 4dYabuwma ©Oa jgurap
OPraHU3MXOHU MypaKKaOTap MHTUKOJI MEKyHAH/I.

XonaTu CaHUTApHUIO IKOJIOTHMU 00Xou Tabuit map OGapobapu OMUIIXOHU
0003UKp a3 IapouTu Treorpadud MaxaJd Ba IIAPOUTH YOUTHUPIIABUU
capuammMaxou uduocmaBii Bobacta act. bapou ap3é0um XoiaTu 3KOJIOTHH
TapeXou KaJIOHXauM a3 yCyJu OmonHaukaTopi ucrudoaa mekynaus [109].

BbuounaukaTopXou cTaHAaApTH YabXaxou 3epuHpPO Jap 0ap Merupai:

- Xonatu MuUKpodayHan Kabpu 00, KM aCOCAH HAMYOAXOHU KaXIyMXO,
MOJITFOCKX0, KHpMYaxopo Aap 0ap Merupas.

- Xomatu ¢aopam Kabpu 00 — o00cab3xow, ku 0Oa TabCUpHU
[MaBACTaTUXOU OpPraHUKHUIO FAUPUOPraHUKA  TarMuMprHasvupaHy €
ocemna3upaHI.

Ap3€0it 00 poxy MyaisiH KapJlaHWd MaBUYAUATH TYHOTYHUM OHOJIOTH
JIap BOJUU TYHOTYHM Aapé€ cypaT Merupaj. XaMHH TapuK a3 pyu MaBUYIUSTH
MukpodayHa € mukpoduiopa cudatu o6 Ba HGIOCHIABUM OHPO MyaisiH
MekyHaHJ1. O0aHOOpPX0 Ba Kyixo 00 cabadbu kapuO, ku OexapakaTHalloH Oa
ndaocaBin ocedma3upaHa, XaHTOMU BOpUAIIaud HQGIOCKYHAHIAXO 3y
nudoc myma, 6a TaBpu MYIIKWI TO3a MeIIaBaHA. A3 WH JINX03 00BEKTUXOHU
o0MM YopHWHAIIaBaHAAPO TOCOOHW MeEKYHaHJ € TaxXTU MOHHTOPUHIHU
XaMemiara kapop aopan. Jlap 6aw3e MuUHTaKaxo Kynxou cody To3a 60 cababdbu
ndaocmaBun 3uéa 60a O0TIOK30pX0 MybOamman Merapaana. Tapkubu ooxou
3epH3aMUHI OoOIlajJl, XAaHIOMH BOPUIIIABUU OO0XOM UQDIOCHIyIan CaTXH
Tariup Me€OaH/I.

Hurox Hakapga 6a ryHoryHmaxkiad uduociaBud 00 Xxamau oHpo Oa 1y
rypyxu wudiaocmaBi TaBcud MEKyHaHI: MQIIOCIIaBUM HYKTaBHd Ba
udmocmapun rapuHyktaBii. MH makmm tacHUOT acocaH a3 XyCyCHSITH
JOPHUIIIABUHU capyaliMaxo 0a oO0bekTH 0o0W acoc merupan. WMdmocmasun
HYKTaB# a3 XMCOOU MacoOX0M Maulllil Ba caHoaT cypaTt Merupana. Capoopn 0a
00BEKTH OOW Jap WH XO0JaTPO METABOH TaBACCYTH XMCOOW BOPH/IIABH a3

capyaliMa Ba KOHCEHTPATCHUSIM OH MyaWsiH HaMyJl. MIH 1y HUIMOHAO XaM4yH
42



KoHnJa ycTyBop Oyaa, paBaHAW TEXHOJIOTH Ba XauMu HCTUdogan 00po gap uH
€ OH 0axuI MyaiisiH MEKyHa/I.

Nu maxmm udgaocmasun o0po 60 pOXXOHM OJJAA MOHHUTOPUHI KapAaH
MyMKUH acT. bo HazapaomTu Xxucodbu capuarimaxou oo Ba Ha3opaTu cudaTtu
OH UMKOHHUSAT pappoxaM MeliaBajl, Ku 00BbeKTX0U 00H (Uil capualiMaxo Ba 4it
00bekTH uIOCIIaBaHIa) Jap MOHUTOPUHIHM JOUMHA Kapop AoInTa Oorlma.
Tano33ynu cudatu 00bEKTXOM 00N a3 XMCOOU MH T'yHa UQJIOCIIABA paBIIaH
Ba (haxMo OOK# MeMOHaJ, poxxou Oaprapad HaMyJaHU MYIIKUIOTH UH CaMT
HUCOATaH OCOH acT.

ba udnocmmasuu raipuHykTaBuM 00X0 Oolaja, capuyamman 00xoe
TaaJUIyK JIOpaHl, KU XyAyAd KaJOHPO MINFOJ MEKYHaH]l, OMUJIXOHU
ndrockyHuanion 6a TaBpd HaMOEH MabjIyM Habynaa, TaBacCyTH XaTcapu
o0, pycTaHMXo Ba (QuiaTpaTcusimaBid 0a BYKyb MeTaBOoHaHA. MH makim
ndaocaBin gap MaH3apaxo, TaduaT (YaHraa3opxo), TABacCYyTH XOK, XaBo,
pycTaHuXO Ba Fraiipa pyx wmeauxan. HMmopakynuu cudatu udnocmaBun
FapUHYKTaBi Xeao Mypakkad Oyaa, paBaHau ap3€Ouu IyIIBOp AOpai.
Tapuku ycysxou o ap3€on kapaaH raipuuMKoH Meboiaa. Bobacra 6a ux
Oapou MyisiH HaMyaaHu cudaT, MUKIOP Ba Aapayvau UQociiasit a3 yCcylIxou
ryHOTYH uctudoma Oypaa memapana. Ilemr a3 xama capuaimMau OH MyamsiH
Kapaa memaBaq. Oun 6a MyailssH Ba ap3eoun cudatu 00Xou FalpUHYKTaBA
yCYJIM MaXxCyCcH cTaHAapTh yoi Hagopad. KoHceHTpaTcusu ndiocKkyHaHAaX0oH
FApPUHYKTABH XeJie MacT MeOollaa, aMMO aKBAaTOPHUSIXOM KaJIOHpO aap Oap
Merupa, a3 uH JUX03 ap3¢0i Ba OMY3UINM XaMellarud OH 0apou MHCOHUST
Ba OJIaMU XaBOHOTY HAOOTOT aXxaMHUSATH MYXHM A0pad. MyBoduku ap3e0o1xo
[23] mapéu HyHait (muntakaum Apyno) To 60% HutporeH Ba 44% ¢ocdop a3
XUCOOM OMWMIXOM FalpuHYKTaBi wudiIoc I1ymgaact. Tadpmbaxo HHIIIOH
MEIMXaHJ, KU Jap XyAyad 4YyMxyp# udJaocmaBuu raipuHykTaBir To 70%
TaIIKWI MEKyHa, YyHKH UIOCHIaBUM 00X0 XyCYCHUITH OypyHMap3it JopaHI
[28]. BobGacrta ©6a wH wudmaocmaBun o00Xou TOYUKHUCTOH XyCYCHUSITH

nuddysuonn nopana (pacmu 2.2.1).
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UdaocmaBun 06beKTX0M 00H

Hap nupsxxo

Hap obxomu catxi

Jap pycranii Ba XOK

Hap nupsxxo

Hap obxomu catxi

Jap pycranii Ba XOK

Owmunxou Oypynmapsii To 70%
(TaBaccyTH IIaMo).

Omunxou noxuiait To 30%
(TaBaccyTu 00, XOK, XaBoO,
nu@ocIaBUM MyCTaKUM).

Pacmu 2.2.1. - Xycycusarxou udsaocuaBund 00xou ToOUMKHUCTOH

bemtapu BakT XycycuATH OOpO a3 pylM MaBUyAUSITU MUHEPATHOKM

MyaiisiH MeKyHaH/l. MUHEpAJIHOKHA — MH MauyMyu MOHXOM acocil Oyaa, acocu

XyCycusiTu oOpo MyaiisiH MeKyHa/l, Ki a3 pyiu HUIIOHAOAMW OH 00po Oa uH €

OoH coxau uctudomabapit TaBcuss MekyHana [56]. MyBoduxku ap3edouxo [68]

napéxon Yymxypum TouukucroH HoBobOacra 0Oa pgaBpaud Tallakkysa 0a

uctucHon papexou Kusuiey, Toupcy, SXxcy caTxu MUHEpAJTHOKHUAIIOH IMACT

Mebomaa. ba xucodbu Mu€Ha caTxu MUHEpaTHOKHMAIIOH Aap goupau 71 — 200

MI/11 Kapop aopaj (MH ryHa aapéxo 55% Tallkuil MeIuXaH]1), MUHEPATHOKUN

napéxo 6oxkuMonaa (45%) OGoman map xammu 200-500 mr/m xapop mopan

(wanBamm 1).

Yanamm 2.2.1. - MunepaaHokuu 00Xou 1apEéXou acocuu TOYMKUCTOH

Hummonauxangaxou
MaYM{HU MOHXO, MI/IT Koxummm
. IMaxnu
Japé, HykTa Xucobu MHUHEPHOKH J1ap
capyaiima
Tabun MUEHAU MOXXO
oucépcoina
1 2 3 4 5
[TupsxuBy
IMTany, Iug3 136-788 163-307 VIII-VII
Oapdn
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1 2 3 4 5
Tany, 11 I
an, LA IPAXUBY 011885 | 272-598 VIIL-IX
[Toén Ooapdnn
B I
S IPBY | 049.1246 | 335-566 VI
Komcomonobon Oapdit
b
Baxim, Fapm APPHIO | ) g04 i VIL-VI
MUPSIX T
Kodgaprixor, | bapgmio | | o¢ 98-158 VIIL-VII
Pomur MU PSIXid
Kogaprmxon, | bappmio |55 515 | 51 437 VI-V
Taprku MU PSIXiA
_ =
CHpape, APOUIO | 330 5030 | 729-1168 VI-VII
Oxuap MU PSXA
Hchapa, Hupsxsy 115 776 | 217-365 VII
Hcdapa oapdn

XaMUH TapuK, JAap JaBpad TaXKUKOTH OJIMMOH [68] MHUHEpaIHOKUU
napeéxon TOYMKUCTOH pap caTXxu MeEEp Kapop MIOIIT, aMMO TaXKUKOTHU
MHUHOAbJa HUIIOH MEIUXaJ, KA Jap XyCyCHUsIM 00XO TarMupoTw aHaak Oa

Hazap Mepacaj.

2.3. PaBangxou acocuu uduocmaBui 006Xo Aap maxpxou 6y3ypr

[MTaxpxou Oy3ypr (Meramnojiuc) MUHTAKAeCT, KM a3 HUTOXU LIaxpllaBii

pyliakapaa,  AJOpou  OOBEKTXOM  3UMEAM  UCTEXCOJId  Ba  XYyAyaIu
ypbanuszatcusiyga meoomamg [S3].
Tamoronmu paBanau ypbOaHu3aTcusi OoucH Mypakkad  IIyJaHU

uHppacoxTopu Imaxp Merapaan. Jlap maxpxo KUThaXOU HazappacH
MHUHTAKapO BOCUTAXOU HAKJUET (POXX0, TaBaKKy(Proxxo, HyKraxou pypyuu
CY3UIIBOPH, MapKa3Xxou XMIMATPACOHM, BOK3aJIX0, POXU OXaH, (QYypPYyIAroxxo)
umFoa  MekyHaHn. CucTremMaxou HaKJIMET a3 TaMOMU MMHTAKaXoH
(GyYHKCHOHAIMU IMaxp ry3ap kapaa 0a MyXuUTH IIaxp TabCUpU OecoOuKau

xyapo mepacoHan [21]. MyBoduku ap3eouxo [79] «cucreMaun maxpi (1maxp)
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AK CHUCTEeMau HOYCTYBOpM TaOWHIO AHTPONOTeHH MeOolaa, KU JOpou

O0OBEKTXOM COXTMOHH Ba

3KOCHCTeMau TaOUUPO Jopaa».

HCTEXCOJIN

Oyna,

X0JIaTU

BanpOHIIYIAU

To comu 2050 xpccan axoauM IAXPHUILIMH Jap KUIIBapXou Iempadra

6a xucobu MuéHa a3z 75 to 6a 86% adzoumn xoxaa PT, Hap KUIIBApXou py O6a

Tapakki Oomaa a3 45 to 66% adzoumn meédan. Jlap ToyukucTtoH xuccau

axOoJINM IaxXp aHU 3aMOH TO 29% TallKuJI MeKyHa 1 (yaaBaiu 1).

Yansamm 2.3.1. - Tamoronu axonuu MUHTakaxou TOYUKHUCTOH J1ap JaBpau a3
conu 1989 to conu 2022 (xa3. Hadap) [65]

Conxo
HoMryu MuHTaKaxo

1989 | 2000 | 2010 | 2020 | 2022
[MTaxpu Hdymranbe 594 562 | 711,2 | 863.,4 | 1201,8
Bunosaru Xatinon 1704 | 2151 |2618,3|3348,3| 3530
Bunostu Cyrn 1558 1870 |2197,9 |2707,3 | 2823,9
Bunosatu Myxropu Kyxucronu

161 206 | 204,8 | 228,9 | 230,1
bangaxmon
Hoxusxou Toben Mapkas 1092 1338 | 1658,2|2166,9 | 2101

XycycusiTH 3UHJIaT# XaMUH acT, KM UHCOHUST Xamenia 6a cyu 6ex0yai,
spHe Oa Imaxpxo MalJl MeKyHaH, XapuaH] IIaxp Ha XaMapo Ba Xama BakKT
OHXOPO TabMHH MEKYHAJ, 3¢pO MIAaXPpX0 a3 YMXaTH UKTUCOI KOMUJIAH KOJIUP
HECTaH, KU XaMapo 00 Kop, MaH3WI, 00, CAHUTApHUs Ba IUTAP XaIAd aKKall
IIAPOMTH MYCOM/T Ba IIIAPOUTH 3UHIATH apoxaM opa.

Macbanaxon Meramojuc Iell a3 XamMa 0a Ba3bUATH HOMYCOUIU
9KOJIOTMM OH BoOacTacT. ba cajmoMaTuu Xap sSK COKMHM MYXUTH Imaxp Oa
TaBpU Hazappac TabCUP MepacoHad. A3 HyKTau Hazapu THOOWUIO OMOJIOTH
HATUYAXOU TabCUPH OMMIIXOM MYXHMTH 3UCT 0a MYXUTHU IIaXp HHXOSHI:
CypBaTHOKH € Xya akcenepatcus (ad3ouinu yMymMun KajJ Ba Ba3HU OJJaMOH

HUCOAT 0a HACIIXOU TELINH).
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Xoa0 aap caiépa kapud 450 maxpxou KajJoOHU CAaHOATH MaBUyJdaHI, KU
IMApTOBHU OHXO 0a XucoOM MUEHA: a3POTEXHOTEH - 2,7 MIWIIHApA TOHHA / COI;
a’po30JIX0 TaKpuOaH 1,2 mMunuapa ToHHA / coj; mapToBxou caxT — 3,1
MUJLIMApP] TOHHA / coil; Moeb (00, MaxJtyiixo) - 3uéaa a3 510 km3/com [102].

CapuamMaxou acocuu UQIOCKYHAH/IAXOM XABOW IIAXPXOU KAaJIOH
HAKJIMET, MApKA3X0u OapKy rapMUAUXil, KOPXOHAXOM CAaHOATH, KOPXOHAXOHU
CY30HMJAHHU TapPTOBX0 MaxcyO MeeOaH .

TaHX0 XaHrOMM CYXTaHU CY3UIIBOPH Jap MYyXappuKd HAKJIUET Oa
atMocepa 3uéna a3 20 HaMyaum MOJIaXOW 3apapHOK MmapTodTa MemaBa.
XAHTOMM CYXTaHU aHTUINT, Ta3 (MaxcyiaoTu HadTit) 6a aTMocdepa OKCHUAXOU
cylyp, HUTPOTEH, MHUKJIOPH 3HEAM Ta3XOM KapOOHIOpP MXpOoY MeIIaBaj.
Ndnockynangaxou caHoaTt# 6o1a OUcep Mypakkad Ba I'yHOT'YH acT.

Jlap XakMKaT MEramnojiuc Ha TaHXO 0a COXTOpMW TMAPOJIOTH, Oanki Oa
XaMa 4y3bXOou TabuaT TabCUpU MaH(PUU XyJIPO MEepacoHa.

Meramnoauc MUHTaKal a3 HUTOXU UKTUCOAM pylIIKapaa mMedolan, a3
WH JIUX03 JWUKKATU YaMbHATe, KU Aap XyAyAXOW HA3AUKH OH 3WHIarf
MEKyHaH, 4yaib mMekyHan. TamMmoMu TariMpoTU CUECH, UUTUMOM, (papXaHTi,
paBaHIXOM YaXOHHUINABH, OapxXypau MaHuaTxo Ba Owioxwpa TardupOTH
MYXUTH 3HUCT Jap Meramojuc 06a ByKyb MemaWBaHAal. XaTToO TaKIUPH
KyJaKTapuH pyCTaHW, KM XapuaHJ] a3 Meramnojuc gapcaxxo Ayp acT, aap
COXTOPHU METaIojuc Xaja MeliaBa.

Hap meranojuc Ba XyJaIyaxOou Ha3aUKU OH TabCUPH HYKTaBH XocC Oyja,
Jap MUHTAKaxou AypTapy OH TabCUPU FaUpUHYKTaBH Ba Mud@dy3uMoHH XOC
acr.

Maumyu udnockyHangaxou o6, KU a3 METaIoJiuC capyaliMa Merupa
XeJI0 TYHOTYH OyJaa XyCyCHSITM XOCH XUMHUSIBUM Xyapo popoct. HWH
n(pIIocKkyHaHIaX0 capyaliMad XyIpo a3 a3XyJIKyHHM alléd XOM, CaHOaTu
caTXu TYHOT'YH (caOyk, MUEHA, Ba3HUH), TOPYBOPH, COXTMOH, COXTMOHH POX,
a3XyJIKyHMHU Ha(dTy ras, KUIIoBap3it Ba Oaxiiu Mauiii merupa [32].

NdnocmiaBun  nuddysnmonun o0 Ba capuaimMaxou o0n Oemrap

TaBacCyTHU XOK 0Oa aman Meosin. MdiockyHaHmaxo OomiaHj cap Kapjaa as
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COXTOpH OOTAbMUHKYHMHM MAaWIIA, KUIIOBAP3W TO caHOATH OYy3ypr Aap XOK
ya30 myma OabgaH TaBaccyTH oOxou 3epu3aMuHit 6a TaBpu auddy3uoHin
MaxH MelIaBaH/I.

ba xamaron MabiayMm acT, Ku Jap KUIIOBAp3id 3aXpXUMHUKATX0 Oa TaBpH
Baceb MCTU(OA MelaBaj, a3 UH JIMX03 TaBaCCyTH POXXOU TAKIIIOHIIABA Ba
MHTUKOJIEONHN MOTAX0M 3aXpOJIyAKYHAHIa TAaBACCyTH O0XOH 3epu3aMuHi 6a
BYKYb MenaiBaHAaJl. XycycusiTu udJociaBuu 00xo 60 poxu auddy3noHi a3
yourup OymaHM 00beKTXou HdIOocCKyHaHAa BobacTa acT. Xap TyHa MIAKIU
oOrupii 0a TamakKyiId TApKUOU 0OBEKTXOU 00 caXxMU XyJIpO MEry3opa/.

Tabcupy OMWIXOM AHTPONOIEHH, KU 0a BAWPOH IIyJIaHU COXTOPHU
yaHraj, KabaTu XOK, TaHa33yJu Tymyc, Tariup €pTaHu peyau TuIpoJIOTHU
IapeXxo, TAardUpEOUM MKJIMM oOBapjla MepacoHall, COJIXOM OXMp 3HUEI Ba
Mypakkab rapauaa ucrojgaact. IH xonaTt Ha TaHxo Oa TardupEéOMU peya Ba
Oy3ypruum mMaypo Ba pedyau THUAPOXMMHUSIBUM MHUHTAKABUM OOBEKTXOU OO
oBapjla UCTOAAACT, OAJKHU XYCYyCHUSIT Ba KOOWIUSTU XYJATO3aKyYHUU OOBEKTXOU
00MpOo BalipOH Kap/ia UCTOIAACT.

Xyayaxou OMCEpU MIAXpXOU KaJOHU YyMXypH, a3 oH yymia JlymaHoOe,
Xyyanja, 00 Mypakkabuu COXTH reojiorii Ba MaByy/l OyJaHu XyAyJIXOU T0POU
9KOCHUCTEMau CyHB a3 METAJIJIXOM Ba3HUH XOC acT. MaxcycaH, MaliIoHXoe, K1
Jap 3€pu YUHCXOM YJITpaacocit 4o gopajl, OOMCH KOHCEHTpATCUsAN OanaHIu
SK KaTOp METAJUIXOM Ba3HMH Oa MOHAHIM HHKEJ, MHUC, XpOM, KOOAIT, pyX
Merapaana. XoJaTH XOKHU IIaxpX0 XOJaTHh 3KOJIOTH Ba CAHUTAPUU MYXUTH
3UCTPO TaBcud MeKyHaa. Jlap coxTopw Imaxpxo OOFX0, HUMYAHTAIXO, KU
acocaH Basudaxou peKkpeaTCHOHH, KM 0a OexTap Ba HUTOXTOPHHU CaJIOMATHU
IaXpBaHJIOH HUTAPOHHUA ITyJdaaHd, UYPO MEKYHAHI, YOU MaxXCyCpO HIIFOJI
MeKkyHaHa. MabwiyMoT nap Oopau UQIOCIIaBUM METAJIXOM Ba3HUHU 0Oa
KabaTu 00JIOMM XOKH IMIaXpXOW TYHOTYH JaxXJl JOpa/l.

I'eTeporenun reoxumMusiBuM Ouocdepa nap Kabatu 3aMuH HOOapoOdap
YOUTUPIIABUU  JJIEMEHTXOM XHUMHSBH Ba YOWTHPIIABUM  MaHOABXOH

[HapTOBXOHU TCXHOI'CHNU OH BoOacTa acCT. AXELMI/IHTI/I TaAKUKOTHU
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TEOXUMUSIBUPO aCapXoUu CEpPIIYyMOPH TAJAKUKOTUUEHM BaTaH Ba XOPUYH,
WHUYYHUH WHKUIIO(] AOJaHU SK KAaTOp COXaxo, KM 00 OMyXTaHH aJlOKaxou
OuoreoXxuMMkuu OaliHuU Treocdepaxon 3aMUH Ba OPraHU3MXOHM 3MHJA
aJlOKaMaHJaH/, TACAUK MEKyHaH1. ba H MyHOCHOAT 3KOJIOTUSIM T€OXUMUSIB,
9KOJIOTUSI OJ1aM Ba T€OJIOTUSIM THOOUPO MUCOJI OBapaaH MyMKHH acT.

Myiioxyunaxo HUIIOH MEAUXAHI, KU Jap MYXUTH 3UCT TabCUPH
HoMaTiyo (MaHp#)-u Ouonorii 00 HazapaomITd HOKUdOs € a3 xaa 3uéa
OydaHM TapKuOU OJJIEMEHTXOU XUMMSIBA 3HMEHN MeOolan, aap HaTh4ya
paBaHAXOU MyOOAMIAN MOJIAX0 00 TABCUPU MYIIIAXXac aJIOKaMaH/iA Topa.

ba uH oMmnxo OeMOpHXOM OJHAEMHKHH pPacTaHUXO, XaHBOHOT Ba
WHCOHUSAT, OEMOPUXOM Falpu SHIEMUKUU MYypaKkad, UXTWIONW ad30ull,
WHKUAIIO(U OPraHu3MX0, (DYHKCHUSIXOM PENPOAYKTUBA Ba SHIOKPHUHN JTOXUII
MelaBaHa. BopuamaBum MeTaixod Ba3HUH 0a 4y3bXOM XOK Ba JIaHAa(T
OMMIJTH PYIIINA XaTapXOH KOOI Merapaa/l.

Jlap uH caMT JIOMXaxo Ba TaXKUKOTHU 3uEI O0a poX MOHJA IymaacT. A3
yymia 00 MINTUPOKU MHCTUTYTXOU TaxKUKOTH Ocuéum Mapkasi jgouxa as
conu 2019 60 macrrupum Mapkasu OalHAJIMUIAIUU WJIMHUIO-TEXHOJIOTH Oa
POX MOH/IA IIIyIaacT.

Jlonxa 6a omy3umm udIOCIIaBUN MyXUTH 3UCT Jap S9KOCUCTEMAN 3aMUH
Ba 00xou XaB3au aapéxon Cupaapé Ba Amymapé Oaximmaa mryaaacTt. bapou
ap3¢éoun uH wudIocIaBi, HaMyHaxou o0 YaMbOBaph IIyaa, Jap acocu
OMY3HIIIXOHU JITabopaTopit Xyjocabapopi 11y1aacr.

Xamadu acocuu JoMxXauw TNENIHUXOIIyIa Ty3apOHUIAHU TaJKUKOTHU
PaMOIKOIOTH, THAPOXMMUSIBA Ba TE€OXUMUSIBHHU Japayau HuQIocCIIaBun
MHHTaKaxou ¢apomap3uu Xap3zau gapéxom Ocuéu Mapkasn (mapéxou
Cupnapé Ba AmMymapé Ba MIOXOO0XOM OH), KU JOPOU HUPIIOCIIaBUU ypaH
MeOomaz (a3 XMcobu caHoaTu ra3z Ba TWUI0 aap aasponu Urruxonu Lypasi
MyTamMapka3 IygaaHa, weboman. OMy3uIIM  AUHAMUKAWM TardupeOouun
udocmaBint 60 poxu MyKOHCAW MaBIYMOTXOHM JIOMXauW Ma3Kyp Ba JIOUXaH

TaxkukoTuu HaBpy3 0a pox MoHpaa mygaact [121].
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Cyppatn uHKMIIOpU TexHocdepa 3apypusTH HJaBOM  JOJAHU
MOHUTOPUHTU TaXKUKOTH TEOXHMHSBHUPO, a3 uyyMmjia Jap XyIydud I[axpu
Hyuran6e, ku 00 MaBuyj OyJaHU XaM aHOMAJIMSIXOM TaOUMU IeOXUMUSBHR Ba
XaM MaHO0aBbXoW CcepiryMopu HUQIIOCHIaBUM TEXHOTEHH XOC acT, TakKo30
MEKYHa.

YanOaxon HMMy3WINIM MUHTAKABUM OMMIJIXOM TEXHOTGHH Ba Tabuuu
TCOXUMMSBH, KU 0a XOJaTH MYXUTU TaOMUU IIaXpXO TabCUP MEpaCOHAH],
MMKOH MeIMNXaja, KM Aapayaul MYIIKWJIOTH TUTHEHW Ba HOMIYH OINTHUMAJIUU
MeTaJUIXOW Ba3HUHU a3aIUITHOK MyalssH Kap/a IaBaji.

Xyayad akcapu MIaxpxou KajaoH, a3 yymia [yman6e, 60 Mypakkadbuu
COXTH TEOJIOTH Ba MaB4ya OyJaHM MHUHTAKaxXOW JOPOM Ma3MyHH OajaHIu
TaOMUM METAJJIXOU Ba3HUH XOC acT. A3 yyMJia, 4YOMX0€ KU J1ap 3€pu YUHCXOU
ynrpamapukid yYourupana, OOMCH KOHCEHTPATCHSAU OalaHIM METaJIXOU
Ba3HMH Jap XOK 0a MOHAHIU HUKEJ, MUC, XpOM, KOOAJT, pyX, MEIlIaBaH/I.

OpmaTtaH X0JaTH 3KOJIOTMH XOKH Iaxp 0a XOoJlaTU CAaHUTApUH MYXHUTH
3UCTH MHUHTAKam OH TabCcUp MepacoHan. Jlap coxTopu maxpxo OOFxX0o Ba
HUMYaHTaJIX0 MaB4YyJaHJ, KU acocaH Basudaxou pekpearcuoHnd (Oa
HUTOXJOPUHM CaJIOMAaTHH IMaXpBaHJOH HUTApOHUIA IIyJaaHd)-po HYPO
MeKyHaHa. MabiiyMoT aap 6opau uUpIOCIIaBUM METAUIXOM Ba3HUHU KabaTu
XOKHM IIAXpXOU TYHOTYH, UyH KOHMJa, TAHXO 0a KabaTu pyu3aMUHUHU XOK J1axXJl
nopan. Hap xone xu gap O6ucép MaBpuaAXO HQPIOCHIABUM TEXHOTEHUHM XOKH
maxpxo Jap IIapoOUTH AaHOMAJIUSIXOM TAOWMHM T€OXUMUSBH 0a amall MEosI.
XaMHWH TaBp, XyJIM XOK MaHOau ayroMaapadan UIOCIIaBUM KabaTu MOEHUN
atMocdepa, 00X0ou pyn3aMHUHHA Ba 3epU3aMUHA Merapaal.

YaMbIIaBUM METAJIXOW Ba3HUH Jap Y(OYKXOU TYHOTYHU XOK MHBUKOCU
acIUsITA KUMHMEBUM YUHCXOU 3€PU3AMMHIA € HATHYau TabCUPU TEXHOTEHM
MeOomana. Maswnym act, ku Takpuban 90% wmommaxon wuGIOCKYHAHIAN
TeXxHoTeHnu atMochepa map ybyku 6omoun (0-10 cM) X0k yamMb MelIaBaH.
[12], map xone KU 3JIEMEHTXOM a3 UYMHCXOW 3€pU3aMUHA YaMblllyaa aap

y(hYKXOHU 3eprU3aMUHIA XOC MEOOIIaH]T.
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bapou xu¢3u Meranoiamucxo cucTeMaun Taaoupxo oug 6a HUTOXJIOpil Ba
OexTap HaMyJaHM MYXUTH 3HUCT, KOp Ba HCTUPOXATU IIaXpBaHIOH, Oa
HMCTWIOX HA30paTH CAHUTAPUIO 3KOJIOTH MEeIONHA HaMyJaH MyMKHH acT.

Hazopatu canutapuio skojorii 00si a3 HUTOXU WM aCOCHOK ITyjaa

oomra.

2.4. O6BEKT Ba YCYIXOH TaXKUKOT

I'maponorus 3axupaxou oObupo 4l gap TabuaT Ba 4édl Jap OOBEKTXOHU
obuu cyHbpi MeoMy3aa. TamoMu XyCycUsITXOM XUMUSBH, (PU3UKHA, OMOJIOTH Ba
TUIPOJMHAMUKUIO MEXAHUKH J1ap 00 Ba 0OBEKTXOU 001 Oapbhasio 3XCOC Kapaa
MemaBaja. O6xou 3epuszaMuHili Oomrajg, 003 Oemrap Mypakkady ayoubdTap
Mebommaa. Ilpeamern (MaB3yu) OMY3HUILIM TUAPOJIOTUS UH OOBEKTXOM OOH
(Ykényc, 6axp, mupsxxo, aap€, kKyi, o6anoop, 00TIOK30p, HaMUM aTMocdepi,
HaMMU XOK) Maxcyo Me€OaH/I.

Tapkub € coXTopu TaXKUKOTH THAPOJIOTH MYaWSTHKYHUU XYCYCHSTXOU
reorpadu, pusukii, MaTeMaTUK, XUMUSIBHI, TEXHUKA Ba € OMOJIOTUPO Aap Oap
Merupan. Jlap Oaxmm reorpadit MyalsSHKYHMH TalllaKKyjd, TaKCHUMIIABH,
YOpUIIIaB# Ba IUrap Machajiaxo bappaci MemiaBa.

Coxtopu ruaporpadus a3 MyXTaBOM 3aXHUpaxou OOMU XyAyIud MyansH
Ba OIIKOPCO3MM KOHYHMSITXOM TaKCUMOTH XYIyAuud OH wubopar acrt.
Xycycuarxon ruaporpadé IMmIakiaum  aBBaIUAM  MauyMyd MabIyMOTXOHU
00BEKTX0U 00i1, 60 Ha3apAOIITH MYXUMUSITU YCYJIXOU (DU3MKABUU TaXJIUIU
paBaHIXOoM Tuaporpadupo aap 6ap Merupas.

Bazudau rugposiorusiu yMyMit a3 OIIKOPCO3MU KOHYHUSITXOU YMYMi,
paBaHIXOM TAIllaKKyJI Ba XapakaTh OOXOU CaTX#l, XyCyCHSTH TaFrMupeéOnn oH
Jap XOoImusu BakT Ba (a3opo map 6ap merupan. Illabakaxou rumaporpadi,
paBaHIXOM MYyOOIMIIa HAMHOKHM, ajloka MHEHHM 3YXypOTH THAPOJIOTH Ba
METEOpPOJIOTH HM3 OaxIIXoW TUAPOJOTHAM YMyMid Maxcyo Me€Oa.
IM'maponorusiu ymMmymin Machbajgaxou 3yXypoT Ba KOHYHHMSTXOU THIPOJIOTHPO

nap oowvekTxou od# (mapé, kyin, odaHbop Ba F.) 00 HA3apAOIITH JUHAMUKA,
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paBaHIXOW Maypo, (U3MKan OO0XOM caTXil, XMMUSIU 00 Ba Aurap 4adbxaxo
poxaHa03u MEKyHa/.

['maposorusin Myoccup a3 yCyJaxou I'yHOTYHY Mypakkab nubopar act, Ku
Oapou ap3eOMM paBaHIXOW THAPOJOTA KyMaK MepacoHal. YCylW a3 Xama
MYXUMU TAAKUKOTH TUAPOJIOTH UH YCYJIM CAXPOUM TaJKUKOT Maxcyo meebas,
KM a3 HUTOXM TabpUXA HHU3 KAAUMTApPUH yCyd 3bTupod mrygaacTt. TaHXo
TaBACCYTH XaMHUH YCYJ 3yXypOTH TaOMMHU paBaHAXOU TUAPOJIOTH daxMuaa
MelllaBajg, XaMuUyHUH Oe uctudogan uH yCya TaB3eXOTH MyaussHU THAPOJIOTH
JIOJAH FAUPU UMKOH acCT.

Conxoun oxup 06a OMY3UIIM TUAPOJIOTHA YCYIXOM 3O0HAUKYHOHUU
dbocunasit 3aM IIyJaact, Ku 0apou OMY3HUIIN paBaHIXOU T'MAPOJIOTH KagaMu
MyXuM ap3€om wmemaBaa. Mypou uH ycyn 00 acbob6xo Ba OapHOMAXou
KOMITIOTEPUH Maxcyc MUpo Kapaa MemiaBai. Jlap uapou uH ycyn JIOKaTOPXO,
cabTXO Ba MYIIOXUJIAXOU AadPOKANMXOHH, JACTTOXXOM UIMHOHUIAIIYIau
KaaKkyHaHaa (MMOMroXXou TUAPOJIOTH) ncTrd01a MeIIaBaHI.

CoxTopu capuammMaxou obum maxpu JymiaHOe sk cucteMau XaB3au
MypakKabepo MEMOHAM, KU a3 IIOX00XOM 3UE Ba KUCMaH Aap 00J1000U OHXO
Ba3HMHUM aHTpONOreHn 3muén 0a Hazap Mmepacaj. XapdaHi, KM Oa xaB3au
capuamMaxon obum 1.Jlymanbe Xyau ~MeEramojuc TabCHUPU  KaJIOH
MepacoHa.

bo xamun cababd 6apou ap3eObuM 3axupaxou oOMU capyamMaxou oouu
maxp TacMuUM TUpUPTEM, KU XYAyAd IIaxppo 00 UYaxOpKyHYaxo TaKCUM

Kapa pakamry3opit HamoeM (pacmxou 2.4.1 Ba 2.4.2).
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- :
Socdletartt

Pacmu 2.4.2. - O6bexTH oMy3ullit (Xyayau maxpu Jyman6e) nap makim

TAKCUMKYHUU YaXOpKyHYari
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CoxTop Ba XyCycHsITU OOBEKTH OMY3MIINA a3 Iabakaxou Oapbayo
yymnomaBanma wubopar Meboman. Coxunxou agapéxowm (mapéuaxomn)
TaxXKAKIIABaHIa a3 XaMBOPHXO Ba HOXaMBOPHUXOM Oapbajio 3XCOCIIaBAHIA
JTOPaHI.

Jap 6ab3e KUCMATXOM OHXO HUMYA3MpPaxo Maio IIyJaacT, KU COIXOU

napo3 (6a uctucHou 6ab3e dacinu 6axop) oopo HameOuHaHa (pacmu 2.4.3).

Google (O 100% Google Airbus 700mM | Kamepa:4825m 38'3107°N68°5259'E 772

Pacmu 2.4.3. - HuMyasupaxou COXMIXOU OOBEKTH TAXKUKOT

XaB3axou TaXKUKOTH nap Oamanauxou a3 988 to 680 a3 catxu 6axp aap
Oap Mmerupan. Xamaum o0XO Jap OFO3M XYAyAU IIaxp 4daM Inyaa, OabaaH
taBaccyTu gapén KodapHumxoH Oa murap MUHTaKau 4ymxypin, O6abaaH 0o
namBacT myaaH 0a mapéu [lany 6a kuBapxou XxamMcosi MepaBa.

Hap xyayau maxp yaMbllIaBUM 00 MaBKEeU Maxcycpo nap 0ap Merupas.
Omy3uiu paBaHaIu O0OXOU 3€pU3AMUHII HU3 HUIIIOH MeIuXaj, Ku OGapobapu
00Xou caTXi XxaTcaipu xyapo odapugaans.

XycycusiT capuammaxon obun maxpu Jymanbe ryHoryH Oyna,

3YyXypPOTH NalOUIIN Maxcycpo aopaHy (yaasanu 2.4.1).
54



Yagsamu 2.4.1. - Xycycusitxou reorpaduu capyaimMaxod oOUu maxpu

Hyuran6e
Howmryun Mavypou | Bananni a3 catxu 6axp, M
" Haposi, .
Iapexo MMEHA, ITaxmm TanrakkyJs
KM Capuamma | Oxwupu gapé
(1rox06x0) M3/c

Bapz006 71 45,9 1927 716 Bbapdy - nupsaxi
Dok 97 40 1769 716 OO0u 3epuzamuHii
Capnait MuéHa 66 40 2310 1190 [MTupsxn

*MaswnymoTpo myautid gap acocu bapHoMau google earth kopkapa Hamyaacr.

XaMHUH Tapuk capuaimmaxou obuu 1. Jlymanbe XycycusiTu HUpsIXii-

6apdi,
capyalmiMaxou 00Xou 3epUu3aMHUHIT HU3 TaBbaMU 00XOM caTXi MeOOIIaI.

Oapdu-nupsxit Ba 3epuzaMuHél gopaHa. Jlap HaBOaTtm  Xynd

Hap Oapobapu ruzorupuu atMmocdepit 0Oabze mapéxo a3 o0xou
3epH3aMUHI FU30 METHPaH/I, Bajie MUKJIOPH MH FU30TUPH Xelle KaM acT. Peyaun
o0un oHxo 00 GajaHAIIABUU 1aBpaBil (MIOH-CEHTSOp) Ba KAMOOWU 3UMUCTOHA

(mexabp-maif) xoc acr.

2.5. YCyIxoHu 3KOJIOTHH TaXKHUKOT

Alloka Ba MyHOcHMOATu OallHMXaMHUM OMUIIXOU JKOJIorid 6a napayvau
MycTaxkKaM acT, Ku Oe wuctudogam yCyaud IKOJOrd ap3edbit HaMmydaH
FAapUUMKOH acT. Jlap ap3€Oouu paBaHIXOU TUAPOIOTA UCTU(HOIAN YCYJIXOU
JKOJIOTH 0apou MyailsiH HaMyJaHU XYCYyCHSITXOM Xa€THUM TapKuOuU 00X0
KyMaku 6ecoOUKau XyJipo MepacoHas.

TacHudotn ycynxou 3Kojoris 6a MOHAHIM YCYJIXOU THAPOJIOTH TaBbhaM
MeOolaa, aMMO Jap YCYJIXOM 3KOJIOTH ap3€0uu XyCyCHSITXOU OJIaMU 3UHAA
WJIOBA rapaa.

XaHroMu ap3€0MX0oU IKOJIOTH Ha TAaHXO SIK HAMYIU OPTaHU3MXO0, OaJKii
MaYM§u OpraHu3Mx0 Ba MyHOCHOATHU OHXO 00 MYXUT, Jap TUAPOIOTHUs OoIa1

MyHOCHOATH OHXO (TabCUPU TYHOTYHM OHXO) 00 0OBEKTXOM O0#l ap3edu

Merapaan. XaMUyHHMH KOHYHHSTXOM OaxaMTabCHpPKyHUM Owmocdepa Ba
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9KOCcHCTeMa Oaxpu OMY3UIl Kapop Merupain. [ yHOTYHMHM aloKaMaHINXO
(MyHOCHMOATX0), KU ap caTXU I'yHOTYH CypaT MErupajJ Ba TallakKys Mecbas,
BOJIOp Meco3ajl, KU YCYJIXOU TYHOTYHU OJKoJIoTupo wuctudoma Oapem. A3
qymia MUKJIOD, TaXHIIIaBH, TAMOIOJIY TAFMMPEONN TaBpaBUU OHXO Ba Falipa.

TaxKMKOTXOM (MYLIOXHUIAXOM) Caxpoll MMKOHMSIT MEIUXaHI, KU
XYCyCHSTXOU aBBAJUHAApPAYABUU HKOJOTHUPO Jap OOBEKTXOU 00N MyaisiH
HamMoeM. OOBEKTXO0U CAHOATH Ba cCapOOpUN AaHTPOIIOTEHUPO MYyailsiH HAMOEM.

Bapoun owmy3umm XomaTh 2IKOJOTHH Japéxo Oemrap a3 ap3eéouu
IIyMOpau axojid, ucTtudogan MaBOAU COXTMOHH, MHUKIOPU OIIEHAXO,
IIIyMOpau aBTOMOOMIXO, TABMHUHOTH axoyii 00 OapK Ba COXTOpU alloka,
JapoMaau OHXO (Bobacrarii a3 3aMHMH € XM3MaTPACOHUXO) Jap Majaud aBBall
MEUCTA]I.

Mymoxumaxon caxpoun xaB3am gapéun KodapHHMXOH Ba IypCHIIXOU
MYTUMON HHUIIIOH MeauxXaHj, kv (06a raiip a3 maxpu JlymanOe) nap xaB3au
napéu KodapHuUxoH capOOpuu aHTPONMOIeHH Aap CcaTXyu MYbTaJWsl Kapop

nopan (qyaasamnu 2.5.1 Ba pacmxou a3 2.5.1 1o 2.5.7).

B Baxgat, Tanran 1 PoMur

= Pygaku, CapMKHIITH

= Kybomuén, TapTku

0 ot T

Haepacon (0-15 cona) 'Kanorconox (az 65 coma 5'0110)

Pacmu 2.5.1. - lllymopan Mu€éHaum axoJiit Ba TAKCUMOTH CUHYCOJIT Jap XaB3au

napéu Kodapanuxon (6a raiip a3 maxpu [lymanoe)
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30 - B Baxnat, Tanran 1 PoMur
B Pynaku, CapuKHIOTH

15 - = KyGomuén, TapTku

Xumr (sagom) Xumr (mactit) Jloitn

Pacmu 2.5.2. - MaBou feBopH OMHOXO Aap XaB3au gapéu Kodapanuxon (6a

raip a3 maxpu ymano6e)

4-8
o
13 |
i3
: ]
E £ 4.8 o )
2 o g I » KyGomuén, Taptku
g EIE 1-3 I » Pynaku, CapHKHIITH
o A8 E B Baxgat, Tauran u PoMur

0 20 40 60 80 100
%

Pacmu 2.5.3. - [llymopau oménaxon OMHOXOM UCTUKOMATH JIap XaB3au Japéu

Kodapanuxon (0a raitp a3 maxpu/lymanoe)
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100% -
90% 1
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% 1

(%

" KyOomé, TapTkn
W Pymaxa, Capukimmi
W Baxpar, Tanran 1 Poyur

Momutsm Momusm ap HAMYT
e JMOBap3f

Pacmu 2.5.4. - Muknopu aBToMo0OMIX0 Aap xaB3au gapéu Kodapanuxon (6a

300 +

250

200

=150 -

100 -

50 1

raip a3 maxpu ymanoe)

/
# KyGomuén, TapTku
B Pymaku, CapuKHIITH
B Baxpnar, Tanran 1 Pomur
Xa ‘ He
Xat nHTHEomH bapk fenepaTop Hm'epner

Pacmu 2.5.5. - TapMuHOT 00 KyBBau OapK Ba IIabakay MHTEPHET Jap XaB3an

napéu Kodapanuxon (6a raiip a3 maxpu [ymanoe)
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180 -
igg KyGomuén, TapTku
120 - = Pynaku, CapHKHIITH
= lgg E Baxgart, Tanran u Pomur
60 -
40
20 - -
0 T T T U
Taprest xydypxo Obxon Kin Hape
3epPH3aMHHIT

Pacmu 2.5.6. - TapmunOTH axoitii 60 006 map xaB3au napéun Kodapanuxon (6a
raip a3 maxpu ymanoe)

KyGonuén, TapTku
B Pynaku, CapHKHIOTH

m Baxpnat, Tanran 1 Pomur

Pacmu 2.5.7. - Capuamman gapoman aap xas3au napéu Kodapanuxon (6a
raip a3 maxpu ymrano6e)

Yamsamu 2.5.1. - YopBogopit nap xa3au napéu Kodapanuxon (6a raiip a3
maxpu Hymanoe), %

MaxkoHnu Hopson I'yc-
KaJIOHU by3 Acn Mypr be yopBo
TaXKHKOT dang
10100001 (6]}
Baxnar,
KALIORH 5 5 | 5 0 5 80
Tanrai Ba
Pomur
Pynaxi,
KUIIJIOKU 5 5 5 0 5 80
CapuxuiTi
Ky6oauén,
KUIIJIOKU 20 10 10 2 50 8
Taptkn
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Taxmumm 9opBOAOPH HUIIIOH IO/, KU Jap MHHTaKaX0H TAaIllaKKyJIEon Ba
Maypou MueéHan napéu KodupHuxon (Hoxusxou Baxmat Ba Pymaki) axoni
HucOaT 0a mam3en TakcumMoTu o6 1o 20% ¢abonuATH YOPBOJAOPUU KaMTap
nopana. Bakcuna Gapou 4dopBo MaBuya acT, amMo 50% COKMHOH Kaiin
KapJaHJ, Ki OH 0apon OUCEpUXO JacTpac HECT.

Nuuynun odatxou tabuit gap maBomu 20 COIMM OXUp Jap MHUHTAKaH
TaXKUKOTHK Oappacit rapauja, KM HaTu4aalm gap daaBaiad 2.5.2 oBapja
I1y/1aacT.

Yapmgamm 2.5.2. - Oatxou rugpomMeTeoposIori aap XxaB3au TaXKUKOTH

JlaBOMHOK,
Hamynou odaTtxo Takpopmasi 230X
maboHapy3
Hopacouu 00 nap
Maprt — CeHTs16p 1-2
JaBpau Hall'by HAMO
bapon
XyYHIKHA (XYIIKCOJTiT) Maprt — Mait 10-15 3aMUHXOU
JJaIMu
OO0xes3it Mapt — Mait 1-3
Cen Mapt — Maii 1-3

[Typcummxo HUIIOH MeIWXaHI, KU XAaHTOMH KHINOBap3d Jap cypaTu
HOpacouu o0 (XYIIKIIaBUU 3UPOAT), OMaJaHU XYIIKCOJH, 00Xe3l Ba aurap
XOJUCAaX0N METEOpOoJIor#i, a3 Tapadu AaBjiaT Ba AUTap TAIIKUIOTXO YyOpoH
Kapaa HamemaBal. XaMYyHUH Aap CaMTH KHUIIOBap3#é CyFypTaxo TaIIKHI
Kapjaa HalmyjgaacT. TaxIuiaxo HUIIOH MEAUXaH[, KU WH Iakiau ¢aboiusar 6a
JacTpacuM FU30 TabCcUpU MaH(W MepacoHan. Tarimporu mapoman 6a ama

oMajia, axoJiii 00 HapacuJIaHu FU30 py O0a py MelIaBaH/I.

2.6. Macpanaxoun CAaHUTApHUIO-TOKCUKOJIOTUH TAXKUKOT

Hap xyaymm maxpu [ymanbe sSK HMHITIOOTH OOTO3aKyHUHM KOPPE3H
tooerussiTn KB “O0y kxopesun maxpu dymanbe” map maxamau ['ymOyra,
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kyuau H.KapaboeB 202 Hoxusiu @upaascu yourup meodoman. MHmoot tuoku
JouxXal MEBbMOPHIO COXTMOHH gap ce HaBbOat a3 coiu 1968 1o 1990 60
uktugopu 294,5 M3 ngap sk maboHapy3 coxTa 0a mctudoma ao1aa Irygaacrt.
Macoxatu yMyMuM OH TaxmuHaH 128,76 rekTappo TalKWI MEIUXA/.
MHIIOOT a3 K JapoMaJaroxy acoci 00 JapBo3a TabMUH Ba THPAY aTpodari
00 meBOopxoM oMexTau OETOH Ba OXaH Maxkam Kapnaa myaaacT. Hap xymyau
MHIIOOT SIK OMHOM 2-OlI€Ha MaBYyJl MeAolIajJl, KM Aap SIK KUCMU OH 00
JapoOMaAroxXy ajJoxuaa Xyuypaxou KOpUur MabMypi, HABOATAOP, XO4aTXOHAXO,
you 000031 nap Xapay oli€éHau OUHO sIK aHOOpH ByYyl JA0pad, KUCMaTu
aurap 00 JapoMaJroXy ajoxuja O3MOUIITOXM KUMHUEBH Ba OAKTEPUOJIOTH
yourup meodoIai.

ba raiip a3 uH, gap XyAyad HHIIOOT Xy4dypan MyXo(pu3oH, OUHOU
ajloxuJan SIK OlEHau aHOOPXOM HUTOXTOPHUM MABOJXOM Oe3apapraploHH,
acbo0y Tauyxu30TXO Ba OJIOTXOU KOPHUU KOPMaHIOHM KHUCMH XO4yarw,
MHIIOOTHU CAHUTAPHUU CAaXHU XABJIUTH, YOU 0000311 KOPMAaH/IOH, TAPMXOHAXO,
MaBYy]1 MeOoIam.

Xydpaxou KOpUU O3MOUIITOXY KUMUEBH Ba OAKTEpHOJIOTH 60 Xy4ypaxou
€pUpacoH MU3y KypCUXOU KOpW TabMUH MeOomana. O3Moumrox, 60 6acrau
aubocu Maxcyc Oapou Ty3apOHHUIAHU TaXJIWJIXOU O3MOUIIMU KHUMUEBH,
OaxkTepuoyiorin Ba rupudTaHd HaMyHa a3 4oxx0 (alHaKxou Myxoduzartw,
JACHyIIaKu PE3UHI, HUKOO, embang, My3au pe3uHii) TAbMUH MEOOIIAI.

XalaTu TO3aKyHMHM OOW MNApPTOB Jap HHIIOOTH TacHU(DU KOpe3i:
TO3aKyYHUM MEXaHUKHU KOMIUICKCH, Iyppan OHOJIOTH Ba TO3aKyHH Aap
ouonpyaxo ryzapoHuaa MemaBaja. OOxow fanu3 Oa 8-ajgaja MmaHYyapaxo,
OapaTap 0a TaXIMIMHKYHAKXO 8-ajajl Ba S-ajaJl adpOTeHTKaxo, ku 0a 20 Kucm
TaKCUM Kapja IIyJaacT ry3aliTa, a3 OH4Yo 0a 8- amaj TaxIIMHKYHaKXOHu
Mapxuliad SIKyM, OYIOM Ba MUHOaba 0a Omompyaxo yopi Mmemanand. dap
HMHIIIOOTH Ma3Kyp BOPHAIIABUU OOXOM Falu3 a3 Jay MaHOab 0a pox MOHAA

mymaaacrt.
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To3akynnu o00xou mapToB Oomaa gap 4Yop KUCMAT Ty3apoHHAA
MemaBad. Jlap HaBOaTH aBBaJl WH BOPHUAIIABH, KU a3 IAPTOBXOU CaxTU
MauIlA To3a Kapaa MmemaBal. Jlap Mapxuinan sSKyM TaXIIMHKYHAKXO 8-afaj
MeOommaH/a. XaB3Xou TaXIIMHKYHUN (OTCTOMHHMKH ) MapXujIad aBBaJld HaBOATH
YoM a3 4 ajajl XaB3xo uoopat Oyaa, KUCMaH ICBOPXOU XaB3X0 TabMUPTAIA0
MebOommana. XaB3xon KyMHUroxjaopi 10 agaapo Tamkuia MeHaMosia. XaB3xou
TaxIIMHKYHUU (OTCTOMHUKM) HaBOATH aBBajd HaBOATH ceoM a3 2 ajaaf
XaB3XOMW TAaKIIOHKyHH ubopat wmebomaHa. TakImOHKYHAKXOM MapXuiau
JIYIOMU HaBOATH IyIoM 8 ajiaj MeOOIIaH .

Hap mapxwianm yopyM Oolnaj To3a HamyjdaHu OO0 TapuKu OUOJIOTH,
S’bHE JIap XaB3X0U OMOJIOTH I'y3apoHuIa MemaBa. A3 3 HaBOaT (OTCEK)-x0 a3
XaB3X0 uoOopatr Oyma, 00 AapBO3axOM HHUIOXJOPU Ba KYyIIOJAAaHUM OO0 map
MyXJIaTXOU MyasH TabMUH MeOommaHa. Jlap $SK KUCMXOM MHUHTaKau
Myxo(Hr3aTH CAHUTApX a3 YOHUOU IIAXPBAHIOH XOHAXOU UCTUKOMATH COXTa
1y/1aacT.

Numootn tacHudu Kopesn TaxTU HA30paTH MYTTaXaCHCOHU IIybhOau
T'UrueHau KOMyHaJIN Kapop Japan.

Jlap HMHIIOOT O3MOMINTOXYA KHUMHEBUIO, (U3UKA Ba OaKTEPUOIOTH
dhaboIuAT MEKyHa, KU Aap OHXO 25 Hadap kopMaHAOH (HabOIUSAT MEKyHAH]I.
Kopmannon THOKM 1actypamall 00po MyHTa3aM TaxXjIuil MEHAMOSH/I.

Tamxucxou nmadopatopuu oOu BOpuIIIyaa OabAd TO3a HaMyJdaH Ba
Oe3apap rapaoHUIaH MyHTa3aM Ty3apoHUJa HaMmemaBaHI. O3MoOUIIToX 00
pPCaKTUBXOM KHMUEBH OO TaBpu JOMMH TabMHH HecT. JlacTroxxowu
JabopaTtopr KyxHa MeOomana. A3 46 acbobxoum maboparopi gap
nctudoaadyaa 17 1acTrox KOPHOIIIOSM TallTaacT.

Xamarit map uHmooT 114 nHadap xoprapoH (GaboIMsAT MEKYHaHJ KU
XaMau OHXO a3 MyouHau XaTMuu TUOOH capuBakT Mery3apana. Comnu 2015 a3
Tapadpu  KOpMaHAOHM  Mapka3su  Ha3opaTH  JaBIaTHM  CaHUTAPW-

snunemuoiorun (MHACD) map umumootu TacHudu xopesun KB/l «OO0y
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kope3u 1. Jlyman6e» CaHYUIIXOW CAHUTAPHUIO SIUAESMHOJIOTH Ty3apOHHAA
1myA. 3UMHM CaHYUIIIXO Oapou YoM JOITaHU KaMOyaux0 HUCOATH YOHUIIIUHU
TAPEKTOPHU MHIIOOTH TacHU(DHU KOpe3d TMPOTOKOIU XYKYKBapPOHKYHUU
MabMYpH TapTHO J0[a yapuMmabaHai Kapaa mya. Mabjaaru yMyMun yapruMa
400 cOMOHMPO TAIIKWI MEINXad. XOJaTh CAHUTAPUM WHIIOOTH TacCHHU(U
kopesun KB/l «O0y xopesu m1. Jyman6e» Taxtu HazopaTu aciimvun MHJICO
-n HoxXysiu DupaaBch Kapop Jopa.
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Xymocau 606u 2

bobu ayrom onm 6a 00BEKTH TAaXKUKOTH THAPOJIOTHA Ba THAPOXUMUSBH,
paBaHIXOM acocur udIoCIIaBUM 00X0 Jap MMHTaKaxou Tabuil Ba
METamojnucx0, OOBEKT Ba YCYJIXOU TaAKUKOT, MachallaxOM CaHUTAPHIO-
TOKCUKOJIOTUM TaAKUKOT OaxIiy/ia 1ryaaacr.

Hap acocu OMY3HUIIXO0 TacCHU(OTH YCYIXOM TaXKUKOTH THUIAPOJIOTH
O6apou xam3am mapéu KodapHuxon 60 HazapmOmTH XyCYyCUSITXOU XOCH OH
METHUXO0/T FapAudaacT.

XycycusT Ba paBaHAXOU UQIOCIHIABUU 3aXUpaxou oOum TOYUKUCTOH,
a3 yymna gapéu KodapHuxon BobOacra a3 uQPIOCKYHAHAAXOHW JIOXUIIUBY
capxaaryszap 0a TaBpU CXeMaTHUKA KOpKap/I IITy1aacT.

Mebépxon caHuTapi, OHMOMHAMKATOPXOM CTaHAAPTH, paBaHIU
OMY3HIIIN X0JIaTU MUKpodayHa Ba MUKpOdIIOpan Kabpu 00 Gapou OMy3UIIN
paBaHAXOM TUApoIoruu 1.Bap3o0 kopkap/ 1yaaacrt.

VYeynu omy3ummuu ruapoiorin 6o uctudona a3z texuojorusu HUTD Ba
00beKTH omy3uii (Xyayau maxpu JymanOe) gap IIaKIM TaKCUMKYHUH
yaxXOpKyHYari IeNIHUXO Kapja ImymaacT. Xap fAK daxopuyda MUHTaKau
MyalssHpo Jap MebEépM MyalssH gap Oap Merupaj Ba Oapow OMY3HII
MMKOHUSITH Baceh MEAUXA/I.

bapou nmap carxu Ganang ap3€0i HaMyJdaHUM TaXKUKOT ITypPCHUIITHOMA
Tal€p kapaa mynaact. [Typcuilixo HUIIOH AOAAHM, KM XaHTOMU KHUIIIOBap3i
JIap cypaTu HOpacowu o0 (XYIIKIIIaBUM 3UpOAaT), OMaJaHM XYIIKCOJIA, 00Xe3i
Ba IUTap XOJMCAXOM METEOPOJIOri, a3 Tapadu JaBjaT Ba AUrap TAIIKUIOTXO
qyOpoH Kapja HameIlaBaHA. XAaMUyHUH Jap CaMTH KHIIOBAp3d CYFypTaxo
TAIIKWI Kapjaa Hamymaact. TaxJIWIXo HUIIOH MEAUXaHI, KU HWH IIaKIu
davoaudaT 0Oa JacTpacMu FU30 TabCUpU MaH(pUA MepacoHad. TardupoTn

napomaj 6a amaj omajia, axoJii 00 HapacUJaHu FU30 py O0a py MelaBaH/I.
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BOBMU 3. TAXJINJIN CUPATHU OBXOU IITAXPU AVIIIAHBE BA
TAXKUKOTU OMUIIXOU ACOCHUU BA OH TABCUPKYHAHTIA

3.1. Ap3é6un cudatu capyammMaxon oonu maxpu JdymranOe Ba MUHTaKau
Kymno6

Ap3eobun cudatu o0 acocaH 00 SKYAHJ YCYJIXOM MabMyll cypar
Merupasa. bapou ap3ébun cudatu 06 map xyayau maxpu Jymanbe az o0xou
yopit Ba 3epu3aMuHi ucrudoga oypaa mya. Ap3éouu capyaliMaxou od# sike
a3 MOHUTOPHUHIXO€ Maxcyd Me€bajl, Ku Oapou MyalssH HAaMyJdaHU capOOpUU
AHTPOIIOTeHN Aap BoauM Aap€ KymMak mepacoHaa. Bobacra 0a mH yuxaTtu
ap3éoum cudatu 06 map capuarmMaxou ob#, XxaM 00XOHU caTX@ Ba XaM 00XOu
3epU3aMUHA TaxXJIWI Kapaa 11y,

ITem a3 one, ku 6a cudatu 06xo ap3édir KyHem, oua Oa mMachaaaxou
YMYMUAKOJIOTH, METEOPOJIOTH, Ba TUAPOJIOTUHU IIAXp TAXKUKOT I'y3apOHUIEM.
NH ap3édbuxo 0a XOoTUpU MyalsH HaMyJdaHU OMUJIXOM TabCUpPKyHaHAa Oa
TalakKyjau cudatv 06 gap XyAyad Maxp U4po Kapjaa myi.

XaBou armocdepit Oapou OpraHU3MXOU 3UHJA SIK OMUJIM MyXUM Oy,
XacT Ba MeMoHaJ. OMy3um Ba Xud3u XxaBou aTMocdepnn sSKe a3 Machallaxou
WIMHU MyOpaM MaxcyO me€ball, YyHKH OelmTapu X0JaTH MYyXUTH 3UCT a3 OH
BoOAacTa act, a3 yymiia o0.

Hap Yymxypuu TounkucToH MaxcycaH 00 cabadu mapouTu reorpaduu
Mypakkad OMY3HIIN XaBou aTMochepit axaMHUSTH aBBaJIMHAapaya J0pajl.

XaMHUH TapuK, TAllaKKyJId MUKIOPU 3UEAM UGIIOCHIaBUM aTMOchepi
Jap maxp Ha TaHXO BOPHUAIIABUU MHUKJIOPHUU MOIAXOPO MyalsTH MEKyHas,
Oankii MayMyu OMUIIXOU METEOPOJIOTUM CO3TOPH TAIIAKKYJId MUKIOPHU
OamaHau MoATaXou NMIIOCKYHAHAAW KUCMATH TTOEHN aTMocdepa MeboIma.

Bapou ap3¢oit Ba wudmoum HaTUYauW UIMHUKU O003bTUMOJ Oab3aH
MabIyMOTH CaxeX Ba Iyppa JO3UM MeEOsii, KA XyHIOaxToHa XaMHH TyHa
MMOUTOXHM MaBbIYMOT Jap COXTOPXou Aaxiagopu Kymuran xud3m MyXuTH 3UCTH

Ha3au XykyMatu Yymxypun TOYMKHUCTOH MaBYy/ acT.
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bapou MOHUTOPMHTHM XaBOW aTMmocdepad Iaxpxo, a3 yymia IIaxpu
Hymanbe wmukmaopu Qopmanaerua, 4YaHr, OKCUIXOM KapOOH, HUTPOTEH,
cyndyp, 1ap MauMyb 7 HaMyJI1 MOJIJIAX0 MyalsiH Kapaa MeliaBa.

Mauymyu HumoHauxaHgau wudnocmasuun atmochepn (HHMA) 60

MYOJIWJIAU 3€pUH MYalsiH KapAa MeIaBai;

J(m) = ﬂilnﬁ:ﬁ (3.1.1)

Jlap uH 40: q;. — KOHCEHTPATCUSI MUEHAN MOJJIA;
XHWNY — KOHCEeHTpaTCUsIU YOU3U MY03aTIINYy1al MUEHAPY3UU MOIA;

Cl- KOHCTaHTau OeaHI03aM caTXW oBapaallyaad MOJIaXOW XaTapPHOKU

rasu cyadyp.
Humonanxanagan MuéHan KOHCTaHTauW €1 BoOacTa a3 caTXy XaTapHOKHUHU

Moax0 0a TaBpu 3epuH TacCHUMOT MemaBas (yaasanu 3.1.1).

Yaaamm 3.1.1. - TacaudoTu catxu XxaTapHOKUH MOJIIAX0

Catxu XxaTapHOKH Ci
1 1,7
2 1,3
3 1,0
4 0,9

Nutuxobu moana 6apou I} 60 €épun kaTopu OapBaKCOXTau SIK 3yMpa
Oy3ypruxo m4ypo Kapaa MemniaBai.

Bapou mmmboHroxxoe, ku Ha 3uéga a3 5 Momma Oappaci MelIaBam,
HUINOHAUXaHIau U(BIOCKYHaHIau aTMochepit XMcoO Kapaa HalllyaaacT.

Ap3ébun catxm udmocmaBuu atMochepan maxpxo gap acocu HUAs
Oapou maxpxo uctudoda HaIIyJaacT, YyHKH Aap HWH 4o Xamari 2 € 4

Moaaaxo Oappach rapaumaact (yaasanu 3.1.2).
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Yagpamm 3.1.2. - Humonguxanma Ba caTxu HQIOCHIABUU XaBOU

atMochepit
HumonanxaHoa Carxu udmocmasuu xaBou atMochepi
I<5 A3 MuéHa 1nmoéH
S<I<8 Muéna
8<1 <15 A3 MuéHa 60710
I1>15 A3 muéna 6osorap

Bapou omy3umu udiocmabun xaBou atMocdepit 1ap maxp XyCcycusiTu
ndrocmaBin HUIMOHAWXAHAAXOU (, (m, N Jap MOXXO Ba COJXOH ajoxXuaa
uctudoa 1myaaact, KA Jap acocu MabIyMOTH JIUJIOOHTOXXO KOpKap.
1y/1aacT.

Ap3ebun omMopi 00 Ha3apJAOIITH KOHYHUSITXOM MNapOoKaHJAIIaBUU
(maxHIIaBUM) KOHCEHTPATCUSU FAIIM3UXO HUIIOH J10JaaH/l, KU Oapou Xucoou
Oy3ypruv MUEHAU KOHCEHTpATCUsiU q JAap coy 60 xaroruxou 20% Habosig a3
200 mapoTuba mymoxuaa kam 0olaja, XaHroOMU XUCOOU KOHCEHTPATCUSIXO 0O
HaMyHa xatoruxo to 50% mepacan.

BobOacra 6a uH, IeImHUX0/1 MellaBaji, Ki XaHrOMH TaXKMKOT Ha KaM a3
200 nHamyHa gap 1 con TaxTu TaxJimjia Kapop rupaj.

Hap acocu MabIyMOTXOHM OMOpPHUM ATeHTUH OOYXaBOIIMHOCH Ba
TaxXJIMIXOU MyaJutiud TapTud moma myaaact (yaaanu 3.1.3).

Yagsamu 3.1.3. - Mukaopu MyIoxy1axo Ba HAaTU4au OHXO Aap aTpodu

maxpu dyman6e, conxou 2012-2017

_ Muknopu Mukoopu MOIIaxo
Howmryu moptaxo Mymoliumgxo a3 p?gnlicqnfrﬁr;{w
1 2 3
Yanry ryoop 270 0,14
dopmanaerua 765 0,001
Moanaxou 6apkamuga 230 0,152
Oxcuau kapOoH 363 1,9
Oxcuau HUTPOTEH 360 0,022
Huokcuau cyndyp 365 0,005
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1 2 3
PM-1 235 0,003
PM-2,5 235 0,0075
PM-10 235 0,075

Acocu udnockyHangaxon xapou . JlymanOe caHOATH MOIIMHCO3M,
MeTaJUIypTrusiu CU€X Ba paHra, caHoaTH caOyk, Xypoka Ba Kopkapau 4yOy
TaxTa, SHEpreTUKa Ba HAKJIUET MeOOIIaI.

Ndbnockynangaxon OypyHMap3i (OMagaHU 4YaHTy FyOOp) JAap XydyIu
1. Jlymran6e sike a3 OMUIXOU acocit Maxcy0 mecba.

ba xmcobu mménacomuu Oucépcoma mukaopu Gopmangerug 0,0010
Mmr/m3, mognaxou Oapkammaamryaa — 0,12 mr/m3, okcuan kapooH — 0,40 mr/m3,
okcuau HUTporeH — 0,024 mr/m3, Tamkun menuxan (daaBanu 3.1.4).

Yagaim 3.1.4 - Mukaopu wMu€Ham Oucépconam MOAAAXOU

ndraockyHaHgan xapou atmocepi (maBpau coaxou 2015-2020)

Muxgopu
Howmryu Mmonnaxo KYU, mr/m3
MOJIAaXx0, Mr/m3
dopmaiierumg 0,009 - 0,0011 0,37
Mopanaxou 6apkaimga 0,11-0,13 0,87
Oxcuau kapOoH 0,44-1.9 0,63
Oxcuan HUTPOTEH 0,025-0,032 0,8
Huoxcunu cyiadyp 0,002 - 0,005 0,1
Maumyu NO: Ba SO» 0,18 -0.39 1
PM-1 0,0001 - 0,001 -
PM-2,5 0,003 - 0,007 0,2
PM-10 0,065 - 0,074 1,23

XaMUH  TapuK, MablIyM Tapaudl, KA MHUKIOPH  MOIaXxoH
ndrockyHanganm xaBou atMmocdepn gap Oab3e JgaBpaxo a3  MeEbEpPU

n4yo3aTilyaa 3u€a MellaBaj, KU Jap OMCEp X0JaTX0 XYCYCUSITH OypyHMap3i
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nopan. Uum taBpe a3 vanBaiu 4 Gapmeosii, MUKJIOPH Ta3xou KapOoH# a3
Mebeépu XY, 3uén 6a Hazap mepacas.

Mopanaxou ¢dazou atmocdepin Oemrap 6a caTxu 00 HUIIAcTa OOUCH
udmocmasun 00 Merapnaaa. MHUyHWH TaBaccyTh o0u catxid 0Oa obxou
3epU3AMUH SIKYOST MEIIIaBa/l.

Bbapou ap3édum obxou carxuu i Jlymanoe MO MabIyMOTXOU COJIXOU
1991 — 2005 yamboBapupo 0a pox MoH/Ia, 1ap 6apodapu MH HAMyHaxou oOpo
TaxJWiI Kapjaa, Jap Kopkapau mabiymorxou coixou 2006-2020 Ge Bocuta
UIITUPOK HAMYJIEM.

Bapou ap3ébum capuammvanm obum mr./lymanbe a3 yoHUOU MIUMOJTY-
mapkK oxupu gapéu Bap3o0 MabIymMOTXO Ba HAMyHAax0 4aMbOBaph Kapja

myn (pacmu 3.1.1.).

- g
»

Pacmu 3.1.1. - MuHTakam TaXKMKOTHU capyaliMan oouu maxpu Jlymanoe,

nmoéHoou mapéu Bapzoo6

Hap pacmxowm 3.1.2 Ba 3.1.3. nypyiuTii, HUINIOHAUXAHIaX0U KaJITCUM Ba

0ab3e MOJIIaXou AUrap BoOacTa a3 MOXXOHU COJI OBapja Iyaaact.
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Pacmu 3.1.2. - Jlypyuruu Mu€Hau maH4ycojan oo gap xap3au gapéu Bap3o0o

(moéno0) 6apowu conxou 1991-2005

Yu xeme ku a3 pacmu 3.1.2 6apmeosa, aypymTuu o0 Jap MH MUHTaKa
COJI a3 COJI 3U€/T IITy/1a UCTOJIAaCT, UH a3 OH IIaxoJaT Meauxal, Ku Tariupeonun
dacnin 6a Hazap mepacan. TariupéOum dacmim O6ommam gap HaBOATH Xya a3
OMMWJIXOU oOOmaBuu Oapdy MmUpSIXxo Ba 3uEA IIyaaHu odaTXou TaOHUU

BoOacra 6a 06 Bobacrari mopa.
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Pacmu 3.1.3. - Humonauxanam kanarcuii (Ca*2) Bodacra a3 ¢aciu coil, COIXou
1991-1995
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Uu taBpe a3 pacmu 3.1.3. Gapmeosisi, HUIIOHIAUXAHAAX0W KaJICUi Jap
dacaxou 3UMMHUCTOHY Oaxop 3u€a MellaBaji, TakpubaH 3uéamaBi gap Qaciu

6axop 22% Ba gap daciau 3uMUCTOH To 25% mepaca.
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Pacmu 3.1.4. - Humonauxauau kajcuii (Ca*?) BodacTa a3 (aciau co, CoIXou
2001-2005

Taxnmuixon maHYCoONaWd IyIOM 3MEMNIABUM HUIIOHAOAW KaJICUMpO a3
1,75-1,80 6a 1,85-1,9 mr/n HUIIOH MeaUXaI.

Tupparum o0 — sike a3 HUIIOHAUXaH1ae MeOoI1Iaa, KM ouJl 0a TAaFHUPOTH
maddoduatu 60 cadbabxou MaBYyAUATH CYCIICH3USIXOU FAUPUOPraHMKH Ba
OpraHWK{A, WHYYHUH WHKUIIO(PH OPTraHU3MXOM TUIAHKTOHW MabIyMOT
Menuxaa. Cababxou TuUpamaBuu o0 METaBOHAJ a3 MaBUYIMUSTH KyM, THII,
ManiBacTaruxou FalpUOpPraHuKd (TUAPOKCUAM AaTIOMUHMM, KapOOHATXOU
METaJIIXOW T'YHOT'YH), MHUYHUH U(IIOCUXON OpTraHUKK € MaB4YyJIOTH 3WH/A, a3
Kabuiau OakTepusxo, (UTO- € 300IUIAHKTOHXO IaxodaT auxana. MH4YyHuH,
cababxou TuUpparuu 3u€au o6 MeTraBoHajJ 0a OKCH/IIABUU IalBacTaruxou
OXaH Ba MaHTaH 00 okKcureHu atmocdepa Oomaa, kKu OOUCH MANIOUIIN

KoJmonaxo merapaan (pacmu 3.1.5) [60].
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Pacmu 3.1.5. - Humongoau tupparuu o0 1ap COJIX0U ajloXuau JaBpau
coaxou 1991-2005

TaxIuaxo HUIIOH MEIUXAH/I, KU TUPparur 00 HU3 COJI a3 COJ 3UE.T IIYT
ucrojgaacT. XaMUyHUMH Jap HaTU4Yad OMY3MIIXO 0a Xyjloca omaaeM, KU
TUpparuu o6 a3 odarxou Tabuit Bobacra 6a 06 Ba yaHry ryoopu OypyHMap3it

HU3 BoOacTa MedoIma.

3.2. Ap3eébun cudatu 06xou Hymokuu maxpu J{ymanoe

Apzeéoun cudatu 06Xon HYIIOKHA Oapou aMCHIACO3# YUXaTU TabMUHHU
YCTYBOPH aXOJUM IIaxp 00 Ha3apAOIITH 3UEAIIaBi € dappoXIIaBUU IaXp
KyMaku xyapo MepacoHand. Hap ap3éoum cudatm o0 Oemrtap a3 ycCylIxou
HUI0OPaKyHHMU XaB3aBUM 00 € napé€ nuctudoaa Oypaa MemasBai.

bemitapy wmyxakukod [20] map OHaHA, KM paBaHAXOU XaB3aBUU
WIOPaKyHHHU 3axmpaxou 00 0a xotupu uctudoma € HUCTEbMOJ a3 HyKTau
Ha3apu UKTUCOM Ba XaM a3 YUXATU SKOJIOTH caMapaHOKTap Maxcyo meeoa.

Oupx 6a camapaHOKMM WH YCyJl Jap acoCHU TaXJIWJIXO Ba ap3e0uxou
MaBYy/1a, TACHU(OTHU 36pUHPO TEITHUXO] HaMyJaH MyYMKHH acT:

- OaHakmarupuu MUKIOpPU o0 Aap KuUIIoBap3l (MaymMyu xaB3a 00
Ha3apJOIITH OKHOATXOU TAMOMM XOAUCAaXOH Aap OSHIAU OH PyXAMXaH/1a);

- HaKIIan UAOpaKyHHMH oOW xaB3a 00 Xamaum YOHMOXoW MaH(pHuaTIOP

(map acoc Ba TapTHOU KOHYHK MyBO(HKA Kapaa MeliaBan);
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- mapaoxT Oapou uctudogad 00 Jap JOXWIM XaB3a MycCTaKuMaH Oa
XapoYyoTH YOpaOMHUXOHU UJIOPAKYHUM XaB3a, KU O0a HaKIIau MyBO(pUKAIITYIaK
XaB3a JIOXWI Kap/a 1ygaacTt, aJoKaMaH Oo1a.

Xanadu HUXOH, Xyamabiarry3opuu (GaboIMATH HUIOPAKYHHH OO0 Aap
xaB3au gapé meooman. O 6a gapadae 00s1 Oomaa, KM MapOUTH MYTUMOUIO
UKTUCOAX Oapou HAOPAKyHUHM OH MMKOH auxal. AMMO, Jgap xap cypar,
MebEpH MapAoXTH UcTUogan 00 6051 a3 Xapo4yoTH YopabuHuxou Oa HaKIIa
rupudraiynan WIOpakKyHUM oOO0M XaB3a 3uénrap Ooman. YyHkin gap
UJIOPAKYHUHU XaB3a UMKOHUSTH TAIIAKKYJIM XOJUCAXOW T'YHOTYH MaB4Yy/l acT.
AmMMoO 6osiT Xapo4yoTxo Aap Hazau uctudomabapaHgaroHun o0 0Oa TaBpu
maddod Oomam, K1 gap osgHAa Oapou MapAOXTU capudakThA caxMH XyApo
ry3opaj. Jap xonatu a3 6oBapuu MU304YOH OapoMajaHU POXO0apUsITH XaB3a
0a MUEH OMaJaH! MYLIKWJIOTH 3U€]1 YO JOopa.

bo poxu upopakyHuu XxaB3aBii METABOH LIAPOUTH JIApPEPO a3 TAIIAKKYII
TO XaTcallpy HUXON MOHUTOPHHT KapI.

Xap K MENIHUXOJU COXTaH € MOHMUTOPUHIH XaB3aBi 0O0s1 Jap acocu
OMY3HUIIXOU TYJIOHM Ba a3 HUIOXW WIMH ACOCHOK Inyna Oomana. XaM4yHHH
Jap WIOPAKyHHUM XaB3aBil Xamau OaxIIXOW pyliaud YCTyBop ©Oa uHOOAT
rupudTa MeraBa.

Xoy10 60 MypypH 3aMOH Ba PyLIIU OOCYypbhaTH TEXHUKH nap Gapobapu
pYLIIN YCTYBOP MabHUU HAB, S’IbHE «PATCHOHAIM3M» 0a MUEH oMajgaacT. ba
HMH XOTHp X0JI0 Aap Mapka3u maTeHTy UTTHI00TH Bazopatu pyuian HKTHCOI
Ba caBaou Yymxypum TOYMKHUCTOH KOHCEMCHSM «PAaTCHOHAIWU3M» KOpKap/I
HaMyJia ucroaaaun [29].

Bobacra 6a uH xap sk yopaOuHUe, KU KOpKap MeliaBas, 0os1 XxamMau
caMTX0oH pyuiapo map 6ap rupudra 6oman. Mgopakynun o6 60 HazapaOIITH
TABMUHOTU aXOJH SKe a3 paBaHIXOU OeoXup Maxcyd me€bam, map O0apobapu
WH COJI a3 COJI MypaKkab Iryaa ucTogaacr.

Yymxypun TOYMKHUCTOH Aap MUHTaKae YOMrup MebOoman, Ku gap

Xyayau oH 3uéna a3 55% obu kumBapxou Ocuén Mapkasi Tamakkyia Me€oa.
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Hap Oapobapu oH TouukHCTOH KuIIBapu HcTudomadbapaHmaronn ob Ha
OanKku HUCTebMOJKYHAHIaroHn o6 waxcyd wmeéban. Bobacra 0a wuH
KOCHCTeMau OOW nap XyIayau YyMxypir xud3 mrymaact. TaHxo oMuixou
TaOUMU METEOPOJIOTH 0a COXTOPU TUIAPOJIOTHH JapéXO TabCUPH XYIAPO
MepacoHaHJ. XaMuH Tapuk, nap Yymxypum TouukucTtoH Baszudau acoci
HUTAXJIOPUA OMMIIXOM FapUMYyCTaKUMM TabCUpPKyHaHAa ©Oa cudar Ba
MUKJIOpU 00 MeucTa.

[MMaxpu Hyman6e Iloittaxtu Yymxypuu Touuxucrton Oyna, 124 xm?2
TalIKWJI MeKyHaa. Jap Xyayau oH TakpuOaH 1 miH axonii ymp 6a cap
MeOapana. [HlapouTtu yoirupiiaBum maxp Bodacrta 6a TabMUHU 0OM HYIITOKHA
xenmo kymai Mmeboman. Iaxp map xommsm gapéu KodapHuxoH yourup
MeOomaa. TaHX0 MYIIKAJIOTH KOJOTHHU IIaxp JAap OH MeboIaa, KM OH Jap
MHUEHU KATOPKYXXO YOUTrWp Oyda YaHry XOKH Jap XaBO Tallakkynédra Oa

3yaam a3 dazou maxp Hamepasas (pacmu 3.2.1).

Pacmu 3.2.1. - OMamanu yanry ryoop aap daszou maxpu ymanoe

XaMUH TapuK, CAXMU YaHTy FyOOp Jap Tamakkyiu cudatu odu caTxi

Ba TUPATrapAuIlIi MOJIIAX0 Hazappac OOKA MeMOHa.
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Hap m.J{yman0e To3aKkyHit, ”HTUKOJI, TABMUHOT Ba 000apop# 0a ayuiu
KB/l «O0y kope3u Hymanoe» BOry30p mrygaacT. Xyayad maxp (a3 4oHuOu
mumojl 6a 4yaHy0) 6a 6 MUHTaKam OOTabMMHKYHHA TakKCHMM IIIyJaacT,
dapkustu 6anananr a3 20 To 40 m map 6ap merupan. TasmuHoTn 06 Gapou
OMHOXOM TO 5-OIIEHAIOp TAaBAaCCyTH XYJIKOP TAbMHUH MelaBaj, a3 S5 00J0
Oor1ag 60 HACOCXOM OOKAIIIMK MaxCyCc TAbMHUH Kapaa Memianas [34].

[Ilaxp Tapuku 4 Mapka3xou OOTabMHHKYHH OO0 00M oOIIOMHAAHA
TabMHH Kap/ia MeIlaBa/l.

1. Sxe a3 Oy3yprrapuH HUHIIOOTH 00TOo3akyHin  «McTroxu
00TabMUHKYHUU XyA4Opeh» O0a xucod mepaBaj, kKU TaxmuHaH 60% axonuu
nortaxrpo 00 obu Oocudartu HYIIOKA TabMUH MeHamosia. [dap ucrroxu
Ma3kyp 78 Hadap nap 4 6act madoHapy3i HabOIUIAT MEHAMOSI/I.

Hctroxy  0oOTabMUHKYHMHM  Ma3Kyp OOpO  TaBacCyTM  KaHaju
JepeBUATCMOHUM a3 napéu Bap3o00 rupudrTa, aBBaja TaBACCyTH MHaHYaApaxo
(To3akyHuU (PU3MKH) a3 xap ryHa NapTOB, Xacy Xa30H TO3a Kap/a, 1ap JOXWIN
XaB3d SIKyM a3 XucoOu cypbaTH oOOpo TacT KapJaH 3appadyaxou
XaJHalllaBaHAa TaKIIOH Kapaa MemaBaHa. Jlap XaB3W sKyM TaBacCyTH
Ja0bupuHT 00 ry3amita, 60 MaxJIyJli KOaryJIsiHT KOpKapJ, MelllaBaj Ba aap
XaB3M JYIOM 3appayaxou Xypj 00 BOcCUTaW KOAryjIsHT yaMb Kapja TaKIIOH
Kap/1a MeraBa.

Jlap xaB3u CEIOM XaM4yH MaxCyJIOTM XOMH HUMTaNEp 4opu Merapiaa.
A3 XaB3u ceoM TaBacCyTH CU(POHXO 0a HCTrox, BOpuUJ IIyAa, TaBaCCyTH
oOrmoakxon aBpuu pern MOJIUII Xypaa, 1ap 00aHOop O6abau MOIHUI XypaaH
00 MaxJIyau THUIIOXJIOPUAU HaTpuii Oe3apap rapaonuga Mmemasag. O06 60
BOCHTau KyOypxou KaJloHXa4yM 0a 0OI0JIaKXOoH 3yJaMajid perid HHTUKOJ J01a
MemaBad. Jap xomnatu O0pUILIOT, KM TUpAruu od 3uéa merapaai, Aap XaB3u
AKyMY JIyIOM 00 00 MOIIIMHXOW MaXCyCH JIOMKabapaop To3a Kap/aa MeIlaBa.

XaMuH Tapuwk, obu pgapé a3 6 Mapxuiaum KoKapja Ty3almTa, aap

O3MOMIITOX, TapkuOm OHOJIOTH, KUMHEBH, OaKTEPUOIIOTH, THPATHIO
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maddoduaTH OH caHyWAa MeIlaBajd, MMACOH 0Oa IIaxpBaHIOH WHTUKOJI
Merapaa.

TexHOMOTUAXOM TO3AKYHI MapXuUlaxou 3epuHpPO Aap Oap Merupan:

- o0M a3 KaHa/IM JePEeBAaTCHOHHM YOopUrapAuda TaBacCyTH IaHYapaxo
TO3a Kapaa MelaBaj;

- TAKIIOHKYHUHU 3appavaxor XaJTHalllaBaHaa 0a poxX MOH/Ia MEIIaBa/;

- 0a BocUTaM KOATYJISIHT TAKIIOHKYHIA UYPO MEIIaBa/I;

- TAaBaCCyTH OOITOJIaK TO3a Kap/a MeIlaBa/;

- TABACCYTH TUITOXJIOPUIN HATPUH Oe3apap rapIoHaa MelaBas;

- JIap Xap coaT a3 YOHUOU O3MOUIIrap TapKUOU OUOJIOTH, XUMUSIBHA Ba
maddodustu 06 caHyuaa MelaBa/l.

Kopmanggonu O3MouIroxy MapkKasuM Ha30paTH WCTEXCOIU OOu
omomuaannu KBl «O0y kope3u [lymanbe» xamapysa a3 14 HyKram maxp
HaMyHau oOpo rupudTa, MaBpUAd TaxIWiId (QU3NKKA, KUMHEBHA Ba
OaKTepeosIoTH Kapop MEAUXAH/I.

O3MOUMIITOXY MapKa3uM HA30paTH UCTEXCOJIU OOU OIIOMMIAHH SIKE a3
3epMyaccrucaxou Myocup 60 Tayxu30THU 3aMOHABH My4Yaxxas Kapjaa I1y/1aacT.

MyBoduku ap3eouxo [66] 40% Oapou xouaTrxoHa, 37% Oapou
HIYCTYIIYU JACTY pyH, XaMoM Ba Gapou Hy1ok# — 5% uctudoma meraBa.

A3 XxaMau 4yaxop Mapka3xou oOTabMUHKYHI Oa axonuu maxp To 500
Xa30p MeTpu Mypabab nap sK Ia0oHapy3 o0 KopkKapa IIyJa HHTUKOJ
Merapaan. Hap uxtuépu KB/l «O0y xopesu Hymanoe» 120 Hacocxou oOKaIi
(map MUHTaKaxou T'yHOTyH Iaxp), 175 km mabakau oOkali (a3 UCTroX TO
axoJIi) Kapop aopas.

ba xaman uH HUTOX Hakapja Jdap TABMUHOTH OOM HYIIOKHA MYIIKUIOTH
3UEN YO Jopal, MaxcycaH Hopacouw Mabliar Jap caMTu OapKapopcos3inl Ba
Tayaua O0a Hazap Mepacana. bo cababu dapcyma mymanum KyOypxo Te3-Te3
BalipoHIIaB# Ba TamadoTr 00 6a Hazap Mepacas.

XaMmMuH Tapuk, cudatu o6 Oapoum axojii 0a TaMOMH CTaHIAPTXOU

OaliHaIMMIIANI YaBOOTYM Oy/a, axoJjiit a3 UHTUKOJIU OH PO3i MEOOIIaH]I.
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Bosin uxkpop mya, ku tTanabot 6a 06 map m.lymanbe coi a3 con adiyaa
ncromaact. MyBoduku ap3éouxou [15] a3 74,1 mua M3 (map comm 2010) To 6a

107,6 M M3 Xoxaa pacun (pamu 3.2.2).

2030 c.

2025 ¢.

2020 c.

2015 ¢c.

2010 c.

o

10 20 30 40 50 60 70 80 90 100 110
MIH. M3

Pacmu 3.2.2. - Tamoronu pyiian Tanadbot 6a o0 HYIIIOKA Oapou axoaun

maxpu Jymanoe

OMy3UIIX0 HUIIOH MeAuXaHa, kKu axojuu 11 Jlymanoe gap comu 2030
suéna a3 1 MuH Hadappo Tamkuia Meauxan, ku 6a 107,6 maH M3 obu
omoMHaHit 6e Xucobu TajadoTH OH HME3 XOXAHJ MOIIT, XOJIO OH KU
tanadot To 31% map comm 2020 TamKuI JogaaCT.

MyBoduku xyuuaTtxou Kabymmyna [82] tamabor 6a oOu olroMuaaHi
nap yaaBainxou 3.2.1 Ba 3.2.2 oBapja 1ygaacrt.
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Yansamu 3.2.1. - TanaboTu MaxayausiTi 0AaKTEPUOJIOTUN OOM OIIOMUAAHI

Humononxaunmgaxo Boxunm yenax Tamabot
bakrepusxoun
Mukgopu 0aKTEepUsIXO
TEPMOTOJICPAHTHOKUHU Magyyn Habo1aa
naap 100 ma
Koaudopmi

bakrepusaxou konudopmun

yMyMH

Mukiopu 0aKTEpUSIXO
nap 100 mn

Magsuyg Habommag

Muknopu ymyMun

Muxknopu TalakkyJim

Ha 3uéna a3 50

MHKPOOXO OakTepusxo gap 1 mi
Mukgopu TallakKyJIu

Komudgar P Y MaByy Haboman
HuioHaxo gap 100 mi
Mukaopu criopaxo 1a

Cnopaxo P P P Magsuyg Habomag

20 M
JIsa6msX0 Muxknop nap 50 i Magsuyng Habomag

YagBamu 3.2.2. - TapkuOu xuMusBuu 0O OIIOMUIAHH Ba MEBEPU OH

HumoHanxaHaoaxo Boxuau yenak KorceRTpaTCusn
qOM3HU UMKOHIIa3UpP
1 2 3

Humonanxangau

~ pH 6-9
TUAPOTEHI
MuHepalHOKUU yMyMuA Mr/J 1000
JypylmTuu yMmymi MT-3KB./JT 7
Oxcuaiiasy nepMaHraHaT MT/T1 5
Maxcynotu Had T Mr/J 0,1
AHnoHxou ¢Gabo MT/T1 0,5
Nunexcu denon Mr/J 0,25
Anromunuit (Al3) Mr/7t 0.5
bapuii (Ba2*) Mr/i1 0,1
bepunuii (Be?t) Mr/i 0,0002
bop (B) Mr/i1 0,5
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1 2 3
OxaH (Fe) Mr/i 0,3
Kagvmuii (Cd) Mr/n 0,001
Manran (Mn) Mr/m 0.1
Muc (Cu) Mr/71 1
Monubaen (Mo) M/ 0,25
ApceH (As) Mr/71 0,05
Cumo0 (Hg) Mr/i1 0,0005
Xnop (Cl) Yivht 0,3-0,5
[Tmrom6ym (Pb) MI/71 0,03
Hutpatxo (NO3) Mr/i1 45
Cyndatxo (SOs) MI/71 500
O3on Mr/m 0,3
dopmanerua M/t 0,05

bosn xain kapa, ku UH MebEPXO a3 YoHUOM Bazopatu Tanaypycruu
denepatcusu Poccus kopkaj mygaact, aMMo Jap Xy4uyaTxou OallHuaaBiIaTh
HM3 KaObyn mygaact. Jlap ©Oapobapu uH Mebépxou TamkuiaoTu

YMYMHUYAXOHUU TAHIYPYCTH KaMme (papKkyHaHaa OOKA MEMOHAI.

3.3. OMuIX0M acocuu TabCUPKyHaHaa O0a cudaTu capyammMaxoun ooun
maxpu Jdymante
DaboIUATH MHCOH Ba paBaHIM HCTEXCOJIOT 0a cudaTth 00 TabCHPH
MaH(p¥W pacoHHIa, MaHOAM acocuu Xa€Tpo a3 HUTOXU MHUKAOP Ba cudart Oa
Mo€H oBapAa ucromaacT. Tynmm MaH4YOX COJIM OXHp MaHOaBXou 00 00
METAJUIXOM Ba3HWH, I1aiiBaCTaruxouM OpPraHMKMM Mypakkab (a3 4ymia
MaxcyioTu HapTtihk €  JOpYyBOpH), U3OTONXOM  paJUOAKTUBHA  Ba
MUKPO3JIEMEHTXO OJIyda IyJa HCToJaaHa. Tap3u  xXapakaTH  HH
n(dIIOCKYHaHIAaX0 Aap CUCTEMaxou 00M a3 Japavyau XalllaBaHAaruu OHXO Jap

00 Ba KOOMIMATH NaiiBacTaH 00 MHKpoO3appadyaxo BoOacTa acr.
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Xo0J10 yoMeau 4yaxoHir Oapou Oexrtap kKapaaHu cudaTtd ob6aHOOPXO Ba
KOXMIII JIOJIAHU XaTapXOu TMAPOMETEOPOJIOTH KYIIMIIXOU 3uén 6a xapy goaa
ucrojaana. bapou 6anana 6apIOLITAHU YCTYBOPUU YCYIIXOU TaXJIUJI Ba CATXU
OLIKOP KapJiaHu UuiocIaBi UHCOHUST KYIIUIIA MEHAMOSH]I.

Cudatn 06 MeTaBOHAJ a3 TabCUPU MACOOXOM KHUIIIOBAp3W Ba IIaXpxo,
3axkamxo (a3 xucobu ¢GaboNMMATH HCTUXPOYU MabAaH) TabCcUpu MaH()H
rupan. Jdap Oucépu KUIIBApx0, SIKE a3 MYUIKWIOTH YUIA UH CaliOMaTUU
axonim Bobacta ©O0a 00 aBy rupudraact, a3z Yymja 3UEH LIyAAHU
KOHCEHTPATCUSIM MHUKPOIJIEMEHTXO Jap o00xou 3epu3aMuHi 0Oa Hazap
Mepacaja. MacanaH, HUIIOHIMXAHIAW apceH Jnap oO0Xou 3epu3aMUHM
MYIIOXHUAa ITy1aacT.

APpPCEHUK SIK 3JIEMEHTHU TaOWMM KUIIPU 3aMHUH Oynaa, Jap MYXUTU 3UCT
(xaBo, 00 Ba XOK) maxH 1yaaact. Hlaknu FalipuOpraHuKU OH XeJe 3aXPHOK
Maxcyb me€ba.

Axonit 6a KOHCeHTpaTCusH OajlaHIu apCeHU FAHPHUOPraHUKNA TaBacCyTH
o0u omoMuaaHuU UGIOCHIyIa, UHYYHUH XAHTOMM ITyXTy Ia3 Ba oOEpuu
3UPOATXOU KUILIOBAP3W, XAaHTOMU PABAHAXOU CAHOATU Ba XypIAaHU XYPOKXOHU
oJyJallyaa Ba TaMOKYKaIll{d Jydop MemaBaHA. XaBdu 3uéarapu oH OGapou
CaJJOMaTUU MHCOH LIAKJIU Jap 00X0M 3epu3aMUHI MaBYyy10yaan OH acT.

ApceH gap paBaHAW caHOAT XaM4yH peareHTH XyJakyHaHda aap
HCTEXCOJIU IIUIIA, PAHTX0, MATOBX0, KOFA3, METAJIIIX0, KOHCEPBAHTXOM Uy0O Ba
Jap UCTEXCOJIM JIABO3UMOTH YaHri uctugoaa memanan. Minosa 6ap uH, apceH
Iap KOpKapau IMyCT Ba Jap MUKECH MaxAyld Adap HUCTEXCOIU IECTUTCHOXO,
MIIOBAaXOHU XYPOKBOPH Ba JopyBop# uctudoma memanan [61].

MyBohHKH TaXKUKOTH OJTUMOHHU TOYMK [3] HUIIIOHAXOU 3JIEMEHTH apCeH

nap 6abp3e HyKTaxou gapéu 3apadIioH HU3 MyIToxXuaa mygaact (pacmu 3.3.1).
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Pacmu 3.3.1. - Humonaxou 3uéamasuu apceH a3 XYW nap 6ab3e HyKTaxou

TaXKUKOTHHU Aapéu 3apadIiioH

Yu TaBpe a3 pacmu 3.3.1 OGapmeosin, nap Hykraxou 8-10 HUIIOHIO0IM
apceH 3uén mebOoIaa, UH 3UEAIABUPO MyaUTM(OH Jap caHOATH KyXKOpi
MEOUHAaH/I.

Hap wmiM ucOOT Imymaact, KM apceHU FaWpHOPraHUKHA XYCYCHUSITH
capaTOHH JOINTa, Jap MUKECH 4YaxXoH HU(QIOCKyHAaHAAW aCoCUM OOu
oImOMHAAHN MeOomaa. ApceH aap INaKiId OPraHUKW HU3 Jap MYXHUT
BoMexypaj. IlaliBacTxou apceHn FalipuopraHuki (Jap o0 maigolryaa) xeie
3aXpoJIyJl XAaCTaH;, Jap XoOJie KU MailBacTaruxou OpPraHuKUu OH (Iap
MaxCyJIoTH Oaxpi) O0a caioMaTil KaMTap 3apapoBapaHI.

Bapou omy3uim oMUIIXOM acOCMU TabCHUPKYHaHIa Oa cudaTtu obxou
maxpu JlymanOe Mo a3 yCylIxXoW TaxXJIMjIid, MYKOHWCAaBA Ba CHUCTEMATHKH
nctudoaa OypaeM.

Bapou Gemrap dhaxmo ramraHu Machalla XyCyCHUITXOU HQIOCHIaBUPO
6a rypyxxo (qagBanu 3.3.1) (agadbuétu [108] Ba nmoBaxon myammnd) TaKCUM
HaMyJa, OabdaH HUIIOHAXOW HIIOCHIaBUPO Aap OOBEKTXOM OO! TaXJIHiI

HAMYJIEM.
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Yagsamu 3.3.1. - TacuudoTu oMuiIxou TabcupKyHaHa 6a cudatu o6xo

Hlaximyu oMUIXo

XycycusiTH OMWIXO

Tabnit aHTPOIIOTeHHA
TaMoronu uBasiiaBuu 00, BypXoHu TexHOT€HUHU
MexaHuki catxu 00, Maypo, MaBYXOU | COXHIIXO.
IIaMOJIN, TaHa33YJIU COXUJIH.
XycycusiTxou (pu3NKuio- UdnocmaBum uysit (0BO3,
reorpaduu o6aHob0pXx0, JIap30H/1aH,
DusznkaB
peyau rapMmit Ba sixo6aHi, DJIEKTPOMArHuTH, rapMun
paBaHIXOM CEIMMEHTATCUS. | Ba paJUaTCUOHI).
Peyau rugponoruu maupo, | Mdaocmabuu o0,
00X0U 3epU3aMUHI, COXHUJIXO Ba XyIyau
TapKuOUu OOPUIIOT, 00an60px0 60 macodbxou
XuMusBn XYCYyCHSTH XOK Jap CaHOAaTH, KUIIIOBAp3H1 Ba
MHMHTaKau 36pruoOMOHM, 4OPBOAOP.
bypypasii, Tapkuou
oboBapaxo.
Pevau runpobuomnori, UdnocmaBun
paBaHIXOM MPOJIYKCUOHH Ba | MUKPOOHMOJIOT,
buonorn NACTPYKCUOHUU TaFrHUpEONN XAETY
OMOXUMMUSIBH. dbabvoausT Ba reorpadusiu

TUJIPOOUOHTXO.

Nnopaxynnu cudatu 06 60 Ha3apAOIITH OMUIIXOE, KU a3 OepyH TabCHUP
MEeKyHaHJ1, 0a pox MoHJa MemaBad. bapou HHTHX00M poxxou ad3aaIuSITHOKU
UIopakyHun cudatd 00 caTXy NMaxXHIIABUU XyAyId, WIOpaliaBaHgari Ba
TaMOIOJIN TaFﬁHpé6ﬁ oMyXTa MellaBas.

XaHroMu OMYV3UIIM XyIyJuUd OMWIXO Tariupéoun cudatit gap dazo Ba
BakT Oappaci merapaan. ba caBonmxom amconu o€ XaHTOMU TabCHp BoOacra
a3 BaKT Ba XyAyJd YU Tardumpor gap cudatu oO6 Oa amam meosa, 4aBoO

Meauxas.
82



XaHroMu wuaOpalliaBaHJIarud OMMIIXOM TabCUPKYHAHIA WMKOHUSTH
uaopaliaBaHgarud OH a3 YOHMOM WHCOHUAT Oappaci xoxan myxd. Hdap wH
MaBpUJl arap OMWIM TabCUPKYHAHJA XYCYCHSITU JIOKaIA € capuammau
MyaisiH Jomita OoIaj, rmac MMKOHMA3Up acT, Jap XOJaTXOu Falp 4opaxou
UJIOBAT#A KOPKApP/I X0Xa]I IIy/I.

Tamoronu TariupéOum omMuixo Oomaa 06a XOoTUpHW ap3EOuu caTxu
TardiupeéOdaHaaruu oH omyxrta Mmemanaja. CaTxyu TariupeéOon BoOacTa a3 BakKT
oMyxTa MelaBal. SbHE Aap TyaU SK MOX € SIK COJ YM TAarMUpoT Oa aman
MeosiI, Oappacit Merapaa.

bosn ukpop myna, ku Oemrapu OMUiIXo, 0a UCTUCHOU Oab3€M OHXO
XYCYCHUSITU aHTPOIIOI'€HU JOpaH/I.

Mymioxyuaaxo Ba MabIyMOTXOW OMOPH HUIIIOH MEAUXaHI, KU cudatu
obxou capyammaxou maxpu [ymianbe gap kucmMatu 0051000 To3a Oyna,
TabCUPU AHTPOIOTEHI KaM 0a Hazap Mepacag. AMMO OOs UKpOp IIyJ, KU
nap Oonoobu xaB3aum A.Bap300 MakoHXOM HMCTUPOXATH Ba gap 0o0j000u
n.KodbapHuxoH (KMCMaTH IIapK) MAaKOHXOM HCTHUPOXATH Ba MOXHUIIapBapi
pyux kapaaact. Tabcupu Xap Ay MIAKIA Xo4aruaopin 0e HaTuya HaMeMOHaT.
XaMuyHUH pgap Oojioob6xou moxooxou ma.KodpaHuxoH axomnir 3uHIAr#
HaMy/Jia, TOPOU 3aMUHXOU KOpaM Ba YOPBOJOPH MeOOIIaHI, KU 0a XyCyCUSITH
TUAPOXUMUSABHA Ba TUAPOJIOTH TABCUPU XYyAPO MEpacoOHan.

Mamnzapaxou 6omoobu moxodoxou mapéu KodapHuxon kapub, Ku
TYHOTYHUU 3UEN HaIopad, aMMO TYHOTYHMHM IIApOUTU HUKIUM OoucH
TardupEeONM XyCyCUSITXOU JUTAPH OH Merapaa.

bo cababu 3uénmaBum axosit Ba a3XyJAKyYHUH MUHTAKaXOW Ha3UKYXi
dbayna Ba d¢aopa gap ©Oomoobm gapéxo Tharvup Edraact. bemrapwm
xaiBoHote, ku 20 — 30 cout memr 1ap MUHTAKaxou Ha3QUKYyXil BOMEXYPIAH]I,
X0JI0O Aap OajlaHAKyXXO BOXypJaH MYMKHH acT, € TaMOMaH TapKd Xymy.
HamyaaaHa. BobacTta 6a MH XxamacoJja MmapaHaaxo Ba XaBOHOTpPO 0a KUToOu
CypX BOpHUI MEKyHaHJ € Jap IapBapHUIIroXXo TaxTU Ha3opaT Kapop

MeIUXaH/I.
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Hapé€ nap xyayau maxp 6oraja, uaopaiiaBanaa 6ok MmemoHal. bapou
CaHOAT, KUIIT Ba MauIli 0a TaBpu 3apypi ncTrdo1a MeIaBa.

A3 KaguMmyliaiiéMm maxp TabCUpPKyHaHAaW acocit 6a cudatu oO6Xo Ba
COXTOPHU TUIPOIKOJIOTH KaOyII IIyaacT.

Hap maxpu Hyman6e 6a cudatu o0X0 caHOaT, HAKJIUET, caJaMaxou
TaXHUKHHU 00paCoH#, cucTeMan 000apopi TabCUp KapAaa METaBOHAI,.

XaHroMu cajaMaxou cucremMan o0bOapopi 3apapu YUIIUU SKOJIori Oa
cucTeMan 00Xou Japéxo Mepaca.

bapoun omy3umm TamMowM TArMUMpPEOUM MUHEpAIU3ATCUSIA XaB3au
napéu Kodapauxon gap maBpam comxou 2020-2022 HucbaTtu maBpau COIXOU
1960-1980 Ttaxjauinm MyKocaB#l Try3apoHHAA IIyAaacT, KU gap pacMxou 3.3.2-
3.3.5 oBapaa mygaact. MasirymoTxou coinxou 1960-1980 a3 [68] rupudra

myaa, coinxou 2020-2022 6omrang 00 UIITUPOKU OEBOCUTAM Myasladd TaxJIuil

Iyaacrt.
350 350
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™ 2020-2022 .
\\ ’ﬁ 450
/
- 250 \\ /, 200
200 "\\ v 150
A )/ 100
150 \ ’
“\ e 50
\ ’
100 rose-=9 0
I II Il Iv V VI VI VIl X X XI XII
Moxxo

Pacmu 3.3.2. - Humongoau 6ucépcoian MuéHan MUHEpAIU3ATCUS 1ap

JlaBpaxou T'YHOT'YH (1apéu Kapator, nmoiroxu KapoTor)
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Pacmu 3.3.3. - Humongoau 6ucépcoian Mu€Han MUHEpaIu3aTCHs 1ap
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Pacmu 3.3.4. - Humongoau 6ucépconan Mu€éHan MUHEPAIU3ATCHUS 1ap

naBpaxou TyHoryH (mapéu Kodapuuxon, moiiroxu YnHop)
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Pacmu 3.3.5. - Humongoau oucépcosian MUEHAU MUHEPATIU3ATCHUS AP

naBpaxou ryHoryH (mapéu Kodapuuxon, moiroxu “TapTkin™)

3uénuaBun MuHepanuzatcus gap gapéu Kapartor (pacmu 3.3.2) map
JaBpall MOXXOM allpell — CEeHTAOp HUIIOHA a3 3uEAIIaBUM 00 a3 Xucoou
O0opoH, Oapdxom MaBCMMH Ba CaxMU KaMU MHUPIXX0 MeOomaa, Ku 00
3UEAIIAaBUU 00 OOJIOpaBUM TAMOIOJIM MUHEPAIM3ATCUs HU3 O0a Ha3ap Mepacas.
Bopumiorn muamaTtHok Ba oOmaBum O0aphxod MaBCUM#E 00 XyJ KUCMHU
0onmoun Xokpo Meopad. [lap kKucmMath OOJIOMHM XOK YaHry FyOOpXou
OypyaMap3n yourup mynaana. VHIYyHUH 00 cababu uctudomam Oap3uéau
3aMUHX0 0a cudaTtu yaporox KamiaBuu OyTTaxo Ba AapaxToH Oa Haszap
MepacaHJ, KU OOWCH IIyCTalllaBUM XOK XAaHTOMU OOPHIINOTH IIHIATHOK
Merapaa.

3uénmaBun MuHepanau3aTcus gap gapéxou Bap3o6 Ba Kodapuuxon
O6appano 0a Hazap mepacaa. CabadbXxou acocuu 3UEAINIABUN MUHEPATU3ATCHUS
Jap UH Jape€xo 3UEaIIaBUM TAbCUPU aHTPOIIOTeHN MeboIa, K1 Aap HaBOATU
Xya 0a SKYaHI TypyXX0 TaKCUM KapjaaH MyMKHH acT: - CaHoaTu caOyk Ba
Ba3HUH; - YopBoaoph; - Haknuér; - Canoatu kumoBap3i; - CaHoaTH Xypoka.

Hap 6apobapu UH xamMau OaxIIXou OOJO3UKP XyCyCHUATH OypyHMap3u
HU3 JOpaHd, KM MyBO(UKH ap3e01MX0 caxMU OHXO HU3 Hazappac MeboIa.

XaMuH TapuK TMEIIHUXOJ MeIllaBaJ, KU OapoW HUTAXJOpUHM KabaTu

0o0MM XOK Jap MaH3apaxou 0071000 nctudoaan 3aMuH 0a cudaT Iaporox
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0a TaH3uM gapoBapja IaBaja. Bobacra 6a jagurap omuixo Ooran,

JOpaOMHUXOM FAHPUMYCTAKUM KOpKap/ Kap/a IaBal.

3.4. Ap3ébun paBaHIXOH XyATO3amaBuu 00xou maxpu Jdymanoe

O06 maxJryJiect, Ku TaMoMU U(BIOCUX0PO MEIysI, 1ap 6bapodbapu UH 1ap
XyJl paBaHau XyATOo3aIlaBupo aopai. PaBanam Xxyarosamasi TaHxo 6a 06 xoc
act. Jlap XoKk HM3 paBaH/IM XyJTO3allaBA AUAa MEIIaBajl, aMMO UH XaMm Oo1a g
00 épuu 06 O6a amaj Meosi.

Ap3€Ouun paBaHAXOM XYATO3alllaBUM OO0 Jap 3aMOHU MYOCHp sKE a3
Machallaxom MyOpaMu uWiIM, 0a XOTUPH HAOpakyHuu cudatu o0 OOKH
MeMmoHaa. VIH jmap XOJecT, KM MHCOHMST KOOWJIMSATU TO3a KapAaHU KYJUIU
rugpochepapo Hagopad, bapbakc XaMuyH U(PIOCKyHAHAAW ACOCUU OH Maxcyo
Mecban. WMdmaocmaBuu ruapochepa a3 oOMHIXOM TYHOryH uOOpaT act.
PaBannxou udaocimasi nap 6apodapu udiaociuiaBuu MycTakuM, UQrociraBun
WHTUKOJN (Tpanchopmartcusi) HuU3 Jopad. [dap uH XojaT AUHAMHUKau
SIKYOSIIIIaBUU 00U To3a 00 06u udioc, spHe auddy3us dhaxmuaa MemaBai, K
OH MEXaHU3MHU XyIpo aopad. OMy3uIld paBaHAM XyATO3aIllaBUM 0O SKe a3
KUCMAaTHU TUAPOJIOTHS Oyaa, TUKKATH Maxcycpo 4ajad HamMygaacT, aMMo To 0a
Japavau 3apyp# pylIa HakapaaacT.

MexaHu3mu Xyaro3alaBuu o0 — paBaHIeCT, KU 0a oH gap O0apobapu
IUTAP OMUJIX0, XYCYCHSTXOM Madpo TabCUPHU MyaMssH pacoOHHIAa METaBOHA]I.
BobGacta 0a wuH, Oapou oMy3uIl Ba MyalssH HaMyJaHU MEXaHU3MHU
XyATO3aIIaBu1 00 OJIMMOH aMCHJIAX0HU 3UEN KOpKap/ KapaaHI.

Hap xumBapxou Tapakkukapjaa udiocmaBuu gapéxo to 70% TalKu
MEKyHaHJ, Ku 0a cucTeMau ruIpoJIoTUu YaxoHi O0e Tabcup HamemoHar [124].
OM¥3UIIIX0 Ba TAXKUKOTXO HUIIIOH MEIUXAH/, KU XyATO3allIaBUM OMOXUMUSIBHA
[11] Ba 3apubu (xo3pdurcuentu) cypbatu Tto3zamabi (K) a3z mommaxou
ndmockynanga Bobacta act. bapom ap3éoum 3apubu K gxuaHn
Ha3IMKKYHUXO0, a3 YyMJla aMCUJIACO3UXOM JlabopaTopit, TaOuit Ba XyayIupo

uctudoga medapaHa. AMMO K METOAOJIOTHSAM MYaWssHU TYCTypJa TO XOJ
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KOpKap HallyjgaacT, ku 3apudu K 6a TaBpu MauyMaaBil MyaiisiH 1maBaj, sbHE
XaHTOMH Taypubary3apoHit Oosiy Tardiupéoun XaymMu o0 map paBaHIu
HaMyHarupyi 00 Ha3apAOIITH TABCUPPACOHHM a3 paBaHAM OUOXUMUSBHA Oa
nHOoOaT rupudTa maBas.

Cucreman XyjATo3alllaBUM oOXOM Tabui paBaHAu MypaKkKaOecT, Ku
MaYMyu Tariupeonxon (U3UKNA, XMMUSIBHA Ba OHOJIOTHPO aap O6ap mMerupa.
XonaTtu To3amapi oemrap 00 TaFrHUPEONXOU HUIIIOH10,11 U(IOCKYHAHIaX0H
OuoJori Ba pusuki paxmMuga MelaBai.

Jap UMy Myocup yCyJIXOM T'YHOTYHM XyATO3aKyHUU 0O MaB4Yy]l acT.
Mo pgap TaxKUKOTH XeIll 0apou XyATO3alllaBUM capyaliMaxod Iadakaxou
00TakCUMKyHUU 1iaxpu Jymanbe amMcuian OHOXUMHUSIBUPO — KyJUIaid
IIyMOPU/IA TIEITHUXO0] MEHAMOEM.

PaBanau xyarozaimaBuu 00 00 OKCHI€HH Xajlllyda a3 capyaiiMaxou
Maqpou Japé aJToKaMaHINH 314 Jopa.

Yu TtaBpe, KU MabIyM acT OKCUI'€HHU Xa/lly1a Ba TaaaboT 6a OKCUTeHU
OnoxuMusIBA yabxaxou acocuu cudatu 00 masupydra Iryaa, ke a3 poOXXou
KyJUtaii Oapoum capuamiMaxod OOXOM TabMUHKYHaHAa 0Oa xucod mepasaj.
AMcuan TaKMIITITYau TEeITHUXOT IITy1au ajJOKaMaHINU OKCUTEeHH XaJIyaa
nap acocu amcuiiau [123] coxTa mry.

A3 uH py paBaHau okcureHu xanamyna (OX) 6o xama MaHOabXO Ba
XaJIIIaBUM OKCUIeH Jap Jap€ alloKaMaHIMM 3u4 Jopaj. XaMHuH TaBp,
OKCHUTeHM Xalmyjaa Ba TanaboT 6a okxcureHu onoxumusiii (TOB) yabxaxou
MyxuMu cudatu 06 maxcyd mecbaHI.

Tankukotr oun 06a amcunaco3uu Tabcupu MyTtakoouinanm TOB Ba OX
nap gapé a3 yoHumOu amcminam kimaccukuu Ctputep Ba dDenrc 60pu aBBal
conu 1925 xopkapa mygaact. MMH amcuia Ha TaHXo Jap ap3éouu cudatu 00,
Oanmku Oapou TEIITyUM 3apape, KM Jap HaTU4Yad TaTOMKH TagOupxou
UJIOpAKyHUH 3aXupaxon 00 6a amasn MeosiHI, Baceb ucTudoaa memanana. bo

BYYYIH WH, Xap SK amMcuian cudatu o6 Ha3AMKKYHUXOU XYAPO Aopaa. A3 UH
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py, Oapoum Oaprapad KapJaHU HMH KaMOyIMXO HH aMcujiaxopo 003 xam
TaKMUJI JI0JIaH JIO3UM acT.

DBTpopUKATCUSIN 00XO0U pyHU3aMHHIA 00 paBaHAXOMW XyATO3aKyHH 3UY
aJloKaMaHJl acT. DBTPO(UKATCUS — UH PaBaHAM TAIIaKKyJIu 0O0aHOOpPX0 60
3eMEHTX0N OmoreHm MmebOoman, kKu Oa ad30UIM XOCHIHOKHU OWOJIOTHHU
XaB3axou 001 oBapjia MepacoHa/l.

OBTpoduKaTCUsl FaHW IIyJaHU MOJJaXOou FU30H, acocaH docdop Ba
HUTpOTeH Mebomian, ku Ooucu adsoumm amadxo Ba ad3oumm OamaHgu
pacTaHuxo Ba Jap 0ab3e XoJaTXxo OOuCHM BaWpOH IIyJaHUM MYBO3WHATH
9KOJIOTUHM 3KocucTeMan obu Mmerapaaa. ap mykouca 60 od6xou noumu, Oa
TabCUpU IBTpoduKkaTcuss Ba  ad3oumm  capbopuu  OopraHukid  Oa
AKOCUCTEMaxX0u OO PaBOH TaBa4y4yxu 3UEM 0/ Hallly1aacT. AMCUiIaxoe, K1
XaMal WH OMWIXOpOo nap Oap MerumpaHi, XaHy3 AacTpac HECTaHJI, aMMO
aMCHJIax0H 3UE/Ie MaBYydaH/l, KU TaHXO 0a K KUCMU UH PAaBAHIXO TaMapKy3
MeKyHaHa. bab3e a3 MH KUCMXOpO 0Oapou Myp KapJaHM aMCHIau Iyppau
sBTpoduKkaTcusiu yapa€éH ucrudoga OypaaH MyMKUH acT. AMMo, a3 cababu
dapkusaTu O0alfiHN HaMyAXoW YyapaéH Ba MUHTAKAXOW MH KUCMXO 00s1 aBBaj
O0apou TaTOMKU OHXO 0a HaMyJIM Yyapa€éH Ba MUHTAKAU MaBPUIM TaBay4yxu
XOC Kapop rupaj.

SIke a3 MYIMIKWIIOTH MypakKaOW OMY3WIIM XYATO3allaBd - T'yYHOTYHUU
COXTOPU DKOJIOTW a3 capyalliMa TO OXMpHU Japé wmebOoman. PaBaHaxou
XyJTo3alIaBi gap gapé Mmypakkad Oyma, oHXOpo 00 SIK KaTop MapamMeTpxou
OMOXMMMSIBH Ba THUIAPOJIOTH TaBcud KapJaH MyMKUH acT. PaBanmau
OKCHAIIAaBUU OMOXUMUSBH, KU TaBACCYTU OH MapPTOBXOW OPTaHUKH HUCTEHMOJI
MelllaBaj, MaxCyJIOTH HUXO0M 0a MOHaHIU KapOoHXo, (pochaTxo Ba HUTPATXO
OOKI MEMOHAaH/I.

MaBuyausaTu KapOOHXOM FaWPUOPTAaHMKH a3 PyH CaTXXOM OKCHIN
KapOOH Xa/Ilyaa MyalssH Kapaa MemiaBaja. KoHceHTpaTcusiu ra3u KapOoH

HUCOAT 6a KOHCEHTPATCUSIM OKCUIE€HM Xajlyaa 0a TaBpU Hazappac KamTap
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act. Jlap mapouTu MKJIUMMHU KOHTHHEHTAIN Ta3u KapOoH Aap yapaéHxou ob
acocaH 0a paBaHIXOM OKCHJIIABHA TabCUp MepacoHaq. KapOoHXou opraHuKin
0a amcuiia OeBOocCHTA TaBACCYyTH Tala0OTH OKCHUI€HH OMOXUMUSIBHA TOXUII
Kapjaa mynaaHa. PaBanaxou tabmunauxuu ¢gocdaTxo Ba HUTPATXO Jap
aMcujia MyCTaKMMaH MaiBacT Kapaa MelaBaHI.

Hap MayMyp JOUHAMHUKAM SKYCHAKauW aJABEeKTUBU-IU(PDY3UIBUU
nQIOCKyHaHJan peakTuBH, KU uctwioxu auddy3usipo capbu Hazap

MEKYHaH/l, METABOH XaM4yH Myoauiau quddepeHcranii HaBUIlTa IaBai;

d(w-G) , QM)
dt dx

=K, (0) Gro+G()w (3.4.1)

pap uH 40 K, (t) - QyHKcMSM TaHA33yJIM j KOHCEHTPATCHAU MOIIAXOU

ndaockyHaHga MeOoIIaa, KU CypbaTH TaOaunIu OO0 TabCUPH pPaBaHIXOU
KUMUEBH Ba Ouojiorin MyausHiyaapo TtaBcud MekyHad, Q(t) dyHkcusiu
cypbaT 4apaHu fAapé, w macoxatu Oypuim mapé (m?) Ba G;(t) yapa€uu j
ndockyHanaa Mmedora.

Cucreman wyoauinaxoe, kum pgap acocu (1) Ttamakkyn €EdraaHm,
Myounaxou Koncenrpatcusu pochat Cpg,, bochopu ymyma Cpgp, aAMMOHUIA
Cnn,, HEUTpaT (NO3-N), HuTporeHu ymymia Cpon, TamaboT 0a OKCHIeHH
OnoxumusiB# Corg, OKCUTeHH Xanmyaapo Co  map 6ap merupaia. Mu amcunau
sKUeHaka 0a caMTH X XapaKaTKyHaHJa OyJa, TaHXO 0apou aMCHIIaCO3MXOU
TapEXon Xypa MyTOOMKAT KyHad, KU 00 TaFUpEOUU Xypa Aap KOOPAUHATXOU
amyai Ba ypykn xoc wmeboman. AMcwiaxod 1y Ba CeUeHaKa HU3
MMKOHIIa3UPaH/I, aMMO OHXO a3 Hazappacu Xucoobapopi MypakkabaHI.

WNu cuctema 60 myommnaxou agaam 0o mabdakan (a3oBy BaKT (tn; Xi):
tnr1 = tn + T(n = 0, N), xi+1= x;+ A(1=1,L) xa kapaa MeruaBaj, 1ap UH 40 T =
const TaMOIOJIN BaKT, 4 = const - TaMOIOJIN KaixoH mebomaa. bapou xammm

MH MYOJIWIax0 IMapTXOW Ha3AuKKyHH uctudoma memanana. OH gap acocu
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mabakau ce HyKTa HaKIIau BOKEUPO MHBUKOC MeKyHaa. bapou 6oBapi xocui
KapJaHU KOHBEPreHCHsIM cXeMmMau ajadd Jap WMH Yo 0Oa TaBpW TaxMUH
nctudoaa 1ya, Kd TaMOIOJIM KaWxOoHW 00si a3 TaMOIOJIM BaKT Oy3yprrap
oOomra.

Xamanm MebEépxou xapopar, MyOoauIam MHKpPOOXO, TapkuO Ba
KOHCEHTpATCUsIM OHOTeHXO a3 MaHOaum wudJocmaBid aap amcuia Gdapk
MEKYHaH]I.

Ap3ébun napameTpxou Kox Ba Ktop 0apoM MHTUXOOM Ka4M XaJlIU, KM
cUCTeMau BOKEHpo Oexrap Myappudu MeKyHad, MyXuM acT. bo By4yyau uH,
STOH yCYJIW MyadsH KapJaHW ap3UIlIX0€ MaB4YyJ HECT, KM 0a BOKCHSITH
o0aHbOopu gomamryaa MyBoHUKAT KyHaH]I. 3apuOXou pealspatcus a3 cababu
BobacTarum OHXO a3 TYpOyJIeHTMHM XaBO Ba o0 0a TaBpu Baceb ¢apk
MEKyHaHJ, KU OHXOPO Mypakkad Ba JaKUK YeH KapJaH AYIIBOP acT.

banangmasuu catxu Fu3ou Ooucu maigouaBuu 6romacca, pacTaHUXO
Ba OaylaH] IIyJaHW CypbaTH OMoJerpaaaTcus Merapaaa. Arap pacTaHUXO aap
JaBOMHU Py3 OKCUTE€H TaBIUJ KYHaHJ, OHXO IIa0OHAa OHPO MCTEBMOJI
MeKyHaH/ Ba ad30uIu OnomMacca MabHOU ah30UIIN OKCUTEHPO Jap ImabdoHa
nopan. H ayHrH MabHOU a30UIIN MOJAAX0N OPTAaHUKHUPO XaHTOMU Mapry
OHXO0pO Aopaa. Tay3usu MOJJIaXou OPraHUuKN XaHTOMU CaTXH OajlaHau FU30
3UEN MelaBaa, Oapou Tay3us MOIAaX0W OPTraHUKK OemTap By4Yya JOpaH] Ba
Tay3usi OKCUTEHPO MCTEbMOJI MEKyHaJ. XaMaud WH paBaHAXO METaBOHaH] Oa
KaMIIIaBUU OKCUTEH OBap/ia pacoHaH/I.

bamanarapun ap3umxou Kox MeTaBOoHaHA Jap (aciad TOOMCTOH a3
cababu KOHCEHTpATCUAM OajaHAd MOJJAaXOW OPTraHUKWA XAHTOMU HUTOX,
JTOIITAaHW CaXMH MOJTAXOW OPTaHMKH Jap yapa¢H MyIIOXyaa Kapaa IIaBaHI.
Xapopatu OamaHau oOu gapé 0a MH paBaHI MycoMAaT MEKyHand (Iap MOXHU
uton1 6a 14 °C). Amcunau knaccukuu Ctputep Ba denrc tTanocyou Kox/Ktos
XaMUyH JOMMUHU XyJITO3AIIaBUH MOKCO3M MyalsiH MeKyHas Ba oH 0a 0,50-5,0

O6apobap acr.
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Cypbatn HUTpUGUKATCUS Ba NIEHUTPUPUKATCUS a3 XapopaT Ba ap3UIIn
pH obu carxit Bob6acra act. Macanas, paBaHAu JEHUTPUPUKATCUS XaHTOMU
pH map xymyau 7,0-8,2 Oyman 6a caTxy Makcumalliii Mepacaa. Bakre ku
apsumn pH a3 6,1 € Gamanarap a3 9,6 act, uH paBaHJ KaTh MelIaBajl.
MuHepanu3aTcusii HUTPOTEH XaM4yyH TaOJWIM HUTPOTEHM OpPTraHMKH Oa
FalpUOPTAaHUKI XUCOOMIa MEIIaBa/l.

ITemn a3 xama, cypbaTu TaHa33yd O0a aMcuiIal XyJATO3alllaBAd XaMUiyH
JOUMH JOXWJ Kapjaa ImyJaHa. AMMO HaTH4YaXxoW XWUCOOXOoM ajanaid as
YeHaKXou Tabuit xene Qapk Mexapaana. MH meraBoHan 00 TardupéOuu
Ha3appacu MaBCUMUU UH XUCOOXO0 alOKaMaH]1 Ooma.

AnroputMu xuco0 KapJaHU CyphaTH MOEHPABUM TaMOIOJ Jap acocu
MabIIyMOTX0 OapoBapja Memaaj. dap acocu myoamnau (1) xaMuyH cucrema
HaBUIIITA MEIIAaBaj, Ba Al Myoryian Jurap 6apou TarupeédaH1axou osiHaA,
s’bHE KOHCeHTpaTcusn maisacraruxou (ocdop (Coor, Cpp,), maiiBactaruxou
ammonuii (Cyy,), Tamabor 0a oxcureHu OMOXUMUSBA (Corg) Ba OKCHUIEHH
xammyna (Cp ) Kopkapa MemaBaHa. MuHOABI MyOAWITAXOU CypbaTH
TariupeONM OMOXUMHUSIBH OO POXM KOpKapau ajareopaBu 00 cucreman Kaoim
06a gact oBapaa MmemaBaHA. HUXOSAT ap3uIIXOM MyOAuIaxo a3 pyH HaKIIau
aJaad HaBUINTA MeIaBaHa. Jlap HaTU4au TaTOUKHW aJTOPUTM CHCTEMau IIalil
MYyOJWIau aiaiil 6a JacT oBapaa MelaBa/l;

1) 3apubu MuHepanuzaTcusiu ymymuu docdop:

1 d(Cpo,) 1 d(QD)-Cpo,)
. (_ — -+ GO md) (3.4.2)

2) 3apubu MUHEPAIN3ATCUSIMN YMYMUH HUTPOTEH:

1 d(Cpon) 1 d(Q(D) - Cpon)
. (_ dt +E. dr

Ko, (02 +G(Ooon) (A

DoN

3) 3apubu HUTpOUKATCHUS:
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Kt = 1 d(Cyy) 1 _d(Q[t) Cya,)
2 Cun, dt dr

+ G(t) v, +K(O) ya,  Coon

g |

) (3.4.4

4) 3apubu AeHUTPOPUKATCUS:

B d(Cyg,) 1 d(Q(® - E:-.fr:rg)
dt w dr

1
Ko, == + G () yo, + K12 E:a.rr:rg) (3.4.5)

Elr'lr Dg

5) 3apubu TaHA33yIM OUOXUMUSIBHL:

1 _(_ d(C,r,) 1 d(Q®-c¢

ar, )
K[t)BDD = C— dt _E " dT g + K[t)lr..rog h C*h'rﬂz h ﬁﬂz Il.-n:..r) (3.4.6)

arg

6) 3apubu Taboaynu GaprapaaHaa:

d(Co,) 1 d[Q(t] Co,)

3.4.7
K(ox = (_ — =+ K(t)yy- Cur, " Bo_wr + K (105 " Corg

)

dt IS dr

Jap UH 40 P jpy — OMMIIM XONMC Oyna, MHUKIOPM OKCHI€HPO, KM Oapou
nenutpudukarcus ucrudoma memanan (g0/gN), Bo, /oy OMHUITH XOCHITHOKH
Maxcyo édra, OGapoum TaBcubu Mukaopu oxcurenn (g0./gN) wuctudona
MelaBa.

Kumatu ¢azoBy BakTH Myoamiaxou 2 — 7 60 HazapAoImTH Myoauiaan 1
MeOormai.

Iap xonatu capa OyaaHu XxaBo OopuiioTu 3uéau 6apd 6a aman omana,
O0IIIaBUM MUPSIXXO KOXUII Me€OaH I, UH MapXWia HUIIOHAUXAHIau ah30HUIIN
xuccan 00X0oU 3epU3aMUHM HU3 Maxcyb meeOa.

Hap dacau 6axopy TOOMCTOH MH HHUIIOHAOAXO a3 cababu TabCUpH
OOpUIIOTH MOE€b Xelle IMacT Merapaald. XayMu oOOXoW 3epu3aMuUHi 00
ncrudona a3 TaxJIMIA TUAPOXMMUSBUU cudaTd OOXOU PyU3aMHHUHM Japé
xucob Kapa MelaBal.

Bapon Tagbuku amcuia, MyalssH HaMyJdaHM ToO3alllaBUUM 00 jJap
capyammMaxo Tagypuda map coxuiu gapéu Bap300 ryzaponmnaa mya. bapou na
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Ma4qpo, Macoda Ba HyKTaxou TaypudaryzapoHupo uHTHUXo0 Hamyaem. Ilac a3
OoH Oapom xap HykTaum macodanm yapaéHu gapé 3apubu HCIOXpo Bobacra a3
MaBKebh Ba Kabpu Aapé MHTUX00 HaMy/a, CypbaTH MUEHAU YOPHUILIABUU OOPO
a3 pyu ¢popmyiau (8) map macodau Taupudary3apoHit MyansitH HAMYyIEM.

Vy = Vipasr " K (3.4.8)
nap uH 4o K- 3apubu uciaox Bobdacra a3 coxtu gapé 0,55; 0,65; 0,85 memana,
Vinax - CYPBATH yopuiaBuu 00 Meboman. CypabTu YOpHUILIABUU OOPO ap ce
KHUCMAaTH Japé€, KAaHOPXOU Yalllly POCT Ba MUEHAYOSII YeH HamyaeM. KumvaTtu
CypabTU 4yopHIIaBuUU 00 BoOacra 6a maposi, 6apom macodau S=31 m 0Oa
Ve —1,19 M/c, 6apoun macopam S=23 m 06a v, = 0,82 mM/c Gapobap
MeOorai.

KumMatu mu€Ham cypabTh 4dopuIIaBUU OO0 BoOacra 0a coxTu Aapé
6apou macodau S= 31 m Ba K=0,65 Oynan, v,=1,24 M/c, 6bapou macodau
S=23 m Ba K=0,85 6ynman v,,=0,697 m/c meborman.

NHuyHuH cypbaTu MuUEHauW yopuiiaBuu o0 00 ycynau gurap a3 pyu

dbopmyiau (9) HU3 MyalisiH HAMYAEM:

v, = [1-0116 ("2 —0.1)]-v (3.4.9)

H

nap uH 4o H-yykypuu mgapé€ a3 catxu 00, h- yykypuu BopumamaBuu yyouau
TUIPOMETPUKH, V-CyphaTH YOPHUIIIABUU 00.

Xucobkynuxou popmyinau (3.4.9) Hu3 To caxexum 2% 06a XUCOOKYHUXOU
dbopmymau (8) poct meosin (yaaBanu 3.4.1).

Yansamu 3.4.1. — Hatnyan XMCOOKYHUXOU V,, a3 PYHU MYOIMIIaXOH
(3.4.8)Ba(3.4.9)

XucoOKyHuXou | XHUCOOKYHUXOU

Humonanxanmaxo | v, 60 dopmymnaun | v, 60 popmynau dapkudT, %o

(8) )
S= 31lm Ba K= 1,24 m/c, 1,26 m/c 2
0,65
S=23m Ba K=0,85 0,697 m/c 0,70 m/c 1,5
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Macoxatu Oypuinu KyHaaxaHruu gapé a3 pyu dopmymau (10) myaiisa

KapJa 1y
F=mnr?/2 (3.4.10)

Jap uH 40 r-paanycu HumaaBpau gapé, kumatu F=100,48 m2 6apobap mry.

bapou myaiissH Hamynanu capdu 00 a3 MacoxaT OypHUIlY KyHIaJJaHTUU
napé popmynanm Q =F*V, (11) uctudoma Ba xucod xapaa mryi.

bapou macodau S= 31 m Ba K= 0,65 Oynan, v,=1,24 m/c, Q =124,59
M3/c Ba 6apou macodau S=23 m Ba K=0,85 Oyman v,=0,697 m/c, Q =70,03
M3/c TalkuiI Meauxai.

Taxmunm HaTUYaum YeHKYHHXO HHUIIOH MeInXaHA, KU HIOoCIIaBUU 00
Jap capuammMaxo a3 kumMatu (Q BobOacrta Oyma, XaHroMu 3u€a OygaHU OH

paBaHIu UQIIOCIIABA 3UEN MYIIIOXU/IA Kapaa Iy,
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Xynocau 606u 3
Hap 006u ceroM Taxjuwiad cudata ob6xou maxpu [ymanbe Ba

TaAKUKOTA OMUJIXOM acCOCHMU TabCUPKyHaHAa, ap3¢oum cudatu 00xo,
OMMJIXOM acCOCHMU TabCUPKyHaHAa Oa cudaT Ba MHUKIOpU 00O Ba ap3eéOuu
paBaHIXOM XyATO3aIaBuu 0oxou maxpu ymanoe 6appaci rapaugaacr.

Myaiisa rapaua, ku 0a cudrtam o6 dazom atmochepin HU3 TabCHUP
MepacoHas, Bobacta 6a MH SK 3yMpa TaXKMKOTXO Oapou MyailssH HaMyJaaHU
Tapkubu azou atMochept oMyxTa IIy/I.

Owmkop mygaacT, KU MUKIOPH MOJJIaxou HQIOCKYHAHJA Jap XaBOU
atMocdepit map 6ab3e JaBpaxo a3 MEbEPH NYO3ATINYAA 3UE MEIIaBa, KU Jap
OHCEp X0JIaTX0 XYCyCUsITH OypyHMap3it 1opa.

Mopnaxou ¢azou atmocdepnn Oemrap 6a caTxu o0 HuUIIAcTa OOUCH
udnocmaBun 06 wmerapaaa. MHuyHuH TaBaccyTh oOu catxii 0a o0xou
3epU3aMHUHHI IKYO0s MeIIaBal.

Hap acocu OMy3UIIXO TACHUPOTU OMWIXOU TabCUPKYHAHAA 0a cudatu
00X0 KOpKap/I IIygaacT.

Mymoxuiaxo Ba MabIyMOTXOM OMOPH HHUIIOH IOJaHA, KM cudartu
obxou capuammaxou maxpu Jymanbe map xkucMatu 0051000 TO3a Oyna,
TabCUPU AHTPOINOTEHN KaM 0a Hazap Mepacal. AMMO 0O0sI UKpOp IIy1, KU
nap 6omoo6u xaB3au gapéu Bap3o0 MakoHXOU MCTUPOXATH Ba gap 00j000u
napéu KodapHuxoH (KucMaTu IapK) MaKOHXOM HCTUpPOXATH  Ba
MOXHUIMapBapit pymil kapgaact. Tabcupu Xap Ay MIAKIM Xoyarujgopi Oe
HaTU4Ya HaMeMOHaJ. XaM4yyHUH Jap 001000Xou MI0OX00XOoW Japéu
Kodpanuxon axoJit 3uHaari Hamyaa, J0pOou 3aMUHXOHM KOpaM Ba YOPBOAOPH
MeOOIIaHa, KU 0a XyCYCHSATH THAPOXUMUSIBIA Ba TMIPOJIOTA TabCHPH XYIPO

MepacoHa.
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BOBMU 4. AP3EBUU XOJIATU TUIPOXVUMUIBUU OBXOU IIIAXPU
AYIIIAHBE BA KOPKAPIM YHOPABMHNXO YHUXATHU XUP3U
CUDATHU OBXO

4.1. Tamakkynu TapkuOu XMMHUSBAM 00 Ba TEXHOJIOTHUSY TAIIOHKYHM

TaBaACCYTH KOAr'yJIsiHTXO

Yu taBpe, ku 1ap 600X0u ajJoxuaan JUccepTaTCus Kala Kapaa 1y, Ha
xaman axoqmu Yymxypuum TouyukuctoH 60 ob0u 0Oa MebEpXxou
MyKapaprapaujga 4yaBoOryii tabmMuH MebOomanj. BobOacrta 0a wH ap3é0i Ba
KOpKapau TEXHOJOTHUSIM OOTO3aKyHH TO XOJd MYXUMHSATH XyApPO TyM
Hakapjaact. bapou map catxu 3apyph OezapaprapgoHuu o0 gap BakKTH
MyaisiH MabJIyMOTXOHM aCOCHOK Ba OeXOIIHs JO3UMaHI. MabiaymMoTXo 0OsI
XYCYCUSITXOU XUMUSIBIA, OMOJIOTH Ba MUKPOOHOIOTUPO Aap Oap TUpaHI.

XaMUH TapukK, MabJIyMOTXOM (U3UKO-XUMUSBH, OUOJIOTH Ba
MHUKpPOOHOJIOT 0apouM MOHUTOPUHIHM capyalliMaxou oOn 3apypaHia. bapou
ap3¢0it MOpoO 3apyp IIyJ, Ku 0OXOpO a3 MHUHTAKaXxOu I'YHOT'YH YaMbOBapi
Hamyaa xyjocan myhun 6apopem. Cababu acocét map OH acT, KM ap3¢0it Ba
TaXKUKOTH OOXOU T'YHOTYH HMMKOHHUST MEIUXAH[, KM XyJOoCau MyIlaxXacu
unMmi OapoBapaa masajd. Hap O6apobapu uH xyayau maxpu [ymanOe Oa
IIyppara oMmyxra mrygaacr.

TaxxkukoTn 00X0OM 3epU3aMUHA HU3 AK€ a3 MachalaXxod MYXUM Jap
WUIIMU TUApoJIorus Maxcyo me€oan. Tapkubu o6xou caTxi Oe mrydbxa a3z ooxou
3epU3aMUHI HM3 BoOacTtari JopaHa. XyIAyaud TaxKUKoTd gap pacmu 4.1.1
oBapja II1yJaacr.

Bobacra 6a uH, Gapou ap3ebum 0OXOM 3epHU3aMUHIA MO TAXKUKOTPO
conxou 2022 — 2023 Oa TaBpM KOPXOM Caxpoél Ba CaHUMJAHU OOXO0 1ap
JabopaTopusi aHYOM JOJIeM. XapyaHl, KU XyAyau maxpu [ymianOe KajioH
XaM HabOoIag, aMMoO Jap TapKuOM 0O0XOM XyAyAu OH TAaFMMPOTXOU Hazappac

nuaa Memaajn (pacmxou 4.1.2 to 4.1.8).
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Pacmu 4.1.1. - Xyayau TaxkukoTuu 1maxpu Jymanoe
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Pacmu 4.1.2. - Mukaopu HaTpuii Jap TApKUOU 00XOU 3€pU3AMUHUY IAXPH
Hyman6e, mr/n
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Hatpuit nap 06 6a cudatu noHxou KyBBaum MycOaTAOINTa MaBYy1 acT.
Hatpuit gap HaTuyaum AUCCOIIMATCHUSU JJICKTPOJIMTUU HAMakxO € acocxo
Tamakkyn me€ban. CapualmMaxou HaTpUMpo map OOX0oM 3epu3aMuHKA Oa
TaOuA Ba aHTPOIOTeHN TAKCUM Kap/iaH MyMKHH acT. XJIOPUJIU HATPUH sIKe a3
HaMakXOM MabMYJITApPUH Jap pyd 3aMUH MeOoIlaa, Kd aap IIaKiad Tabuin
aydop myaa MetaBoHad. Hatpuit nap xoHceHTpaTcusu Ganana aap 0axpxo,
VKEHyCX0 Ba Kynxou Oe yapaéH maigo wMemaBad. Jurap Hamakxou
xajlIaBaHAa HAaTPUM Jap YMHCXOM MarmMaBil Ba TaXIIMHXO MaBYydaH/I.
XonaTu MaWIoUIIM AHTPOMOTeHN Oolraj O0a HYpUXOW MabJaHil (HUTpATH
HaTpUil), pEaKTUBXOH 3UIU SXOaH/Ii1 Ba MAPTOBXOU KOPXOHAXOM CaHOATH Oa
00aHOOPXOU KYIIOJ JOXUJI MEIIaBaH/I, K1 a3 OHXO 00 rupudTa Mmemanaa. MH
paBaHg Ooucu O6a MaHOABXOU 3€PU3AMUHHI BOPHU/ LIYAAHW MOHXOU HATPUUI
MerapJaHm.
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Pacmu 4.1.3. - Muknopu kanui gap TapkuOu 00Xou 3epU3aMUHUU IAXPU

Hyuran6e, mr/mi
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Kanuii 6a 06Xou 3epu3aMUHI XaHTOMH OOIIIaBUU YUHCXOW 3€PU3AMUHI
Bopu MmemaBa. Kanuit nap o6 xkamrtap 6a Hazap Mepacaj, 3epo OH Jap XOK
Oextap 4yabOuga MellaBajJ, Ba TaBACCyTH pPACTaHUXO XAHTOMHU OyXxopIaBi
UXpoY MelaBaj. XyCYCHUSTH AUTApU KaJIUH Jap OH acT, KU a3 OpPraHu3MH

ogaMm obpo Germrap mebapopa.
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Pacmu 4.1.4. - Muknopu MarHuii 1ap TapKuOU 00X0U 3epU3aMUHUHN IIAXPH

Hyman6e, Mr/n

Hap wH HumoHaoa TaHXo Hykram Ne45 ©0a KOHCEHTpaTCUsU
Makcumamuu nqo3atmyaa (KMUW) (6apon Yymxypun ToumkucToH) 6apodap
MeOormmag, aMMoO Kaig kapaaH O0a MaBpuI acT, KM MyBo(puku TamaboTu
Tamkunotn ymymuyaxoHum Tangypyctii a3z 30 to 80 mr/m m4osat mona
11ygaact.

Marnuii sike a3 MeTaJNIXOM HINKO3aMHHI map o0 0a xuco® MepaBa.
AxcapusaTu 3axupau Marauii 6a 00aHOOPX0 XaHTOMU IIAMOJI Ba IIyCTaIllaBUN
KOHXOHM MabJiaH BOPUJ MeliaBaj. baxpxo Ba KyIxou myp a3 UH Mojaa Oou

Oyaa, XOKM MaKOHX0€, KM MelTap BOKeh OyJaH/I, HU3 JOPOU MUKIOPHU 3UETU
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OH MC6OIJ_Ia,Z[. Maruuit daKCap BaAKT TaBACCYyTH IIAPTOBXOU KOPXOHAXOU

ca”HoaTt# 6a 00 BopuI MelaBa.
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Pacmu 4.1.5. - MuUKI0pHY KaJaTCHI Jap TAPKUOU 00XOU 3epU3aAMUHHHY IIAXPH

Hyuran6e, mr/i

Hap tabuat kajcuii 6a TaBpH XOJIMC WA HaMeIlaBal, aMMO K KUCMH
MayMyu MaiBactaruxo Meboman. MacanaH, gap Tapkubu rad, ¢QIoopur &€
OXakKcaHr Oa TaBpuw Oapbalio aupa MemaBad. ACOCaH KaJCHM XaHTOMH a3
CUJIMKATXOW YWHCXOM TYHOTYH Ba YWHCXOM TaXUIMHIIYAA, UHUYYHUH 00
MapTOBXOM KOPXOHAXOM CaHOATH Ba KHUINOBAp3# IIycTa ImymaHam 0a o0Xo
TOXHIT MEIIaBa/I.

Muknopu 3uéau Kajicuii fap o0 sKe a3 HUIIOHAXOW AYpyIITHU 00 Oa
xuco6 MepaBaa. Capdu Hazap a3 MaHPUATXOM OH Ba XaTTO 3XTUEY 0a Kopu
OamaHu Mo, XypaaHu o0 00 Kajicuii TabMU OHpPO OaaTap MEKyHaja Ba

MeTaBOHaJ OOMCHU MYIIKUIOTH CaJIOMATy rapaal.
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Pacmu 4.1.7. - Mukaopu maiBacTaruxou Xjaop Jap Tapkudu ooxou

3epu3zamMuHuy maxpu ymanoe, mr/i
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Oxcuau HutporeH (NO3) ke a3 4y3bXOM aCOCHUM CaTXM 3aMHUH MaxcyO
Me€0ana, bapou pyuau ¢aopa TabCUpH Xyapo MepacoHan. Jap 6apobapu uH,
3uéa OymaHM OH Jap TabwaT HHM3 3apapu YUIai gopaa. MUKgopu 3uEau OH

nap Hyktaxou 2 Ba R83 6a Hazap mepacan (pacmu 4.1.8).
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Pacmi 4.1.8. - Muknopu OKCUAM HUTPOTEH Aap TApKUOU 00XOM 3epU3aAMUHUN
maxpu Jymanoe

Humonnuxannan oxcumu cyiadyp (SOs) Goman gap Hykraxoum R2,
25(17) Ba 49 Hucbatu gurap Hykraxo 3uen oyaa, 6a KMUW Haznuk medoiman
(pacmu 4.1.9).

Bosin ukpop mrya, ku TaMOMH MOAAAXOW CaHUMIAIIyda Jap HyKTaxou
TaXKUKOTH Jap MebEpU MYo3aTaodalnyaa Medomana. A3 MH OapMmeosa, Ku
Jap XyAyau capyaliMaxou oouu maxpu /lymandbe TabCupu TeXHOTeH#t 6a 00
Ba MyXUT Oa Aapavau xaTtap3o HameOomaa. AMMo 0osa Kaia HamMoeM, KU
MabJIyMOTX0 X03Upa HUCOATH cosixou Kaodit To 0,1-0,5% 3uén meboman.

Bobacta 0a wH, MOHUTOPHUHTH XaMeEIIaruud 3aXUpaxou OOUH CATXUIO
3epU3aMHUHN SIKe a3 Machallaxon MyopaMm OOKA MEMOHAT.

Bapou Mykounca Mo TaXKMKOTPO Jap KMUCMATH IIMMOJIY FapOuu maxpu

K§100 ry3aponuaem.

103



No49) I

Nodd —
No9O2
NoQO —

Nod7 -
No83 —

Nod§

Ne§
NeRS

Ne25-)
NeRS3 —

Ne35-NW —

ek e ol
= W h O = W
e < (I =] e © o
No)
NeR2 O ——
No3 —
Nod E—
NeR17
8 Ne2S(17) ——————

E No35-SW

N

Pacmu 4.1.9. - Muknopu okcuau cyadyp aap Tapkuou 00Xou 3epu3aMUHUT

maxpu dyman6e, Mr/i

TaxkukoT gap capyammaxou obum aexau Femor aHyoM moma Imym.
TaxKMKOT HUIIOH JOJ, KU TapKubm 00xon MuHTakam FenoT a3 moHxoum S,
Cl, Cazt, Mg+, K2, Na?* ubopat meboiaa. H HUIIIOHI0AXO Jap TapKuOu
obxou nexaum Femor a3 xamau akaad 4ou3 (XaMuyH OOW HYIIOKH) 3UEMN

Mebomaa. Kala kapaan 3apyp act, KM TaHXO HUIIIOHI0M HUTPATXO a3 Xa/a1

MMKoHNa3upu yous (XHUY) 3uén namedoman (yaasanu 4.1.1.).

Yanamm 4.1.1. - TapkuOu xumusiBuu capuaimmau obuu aexau Fenor,

MuHTaKau Kymoo

Humonanxanna Mitxiop KMU

Ba BOXUIU YEHAK
JypyiuuTii, Mr 5KB/J1 9,90 <7
CyndaTtxo, Mr 3kB/1 134,52 <500
Xnopuaxo, Mr/n 2100,60 <350
boxumonnan Xyuiki 4028 <1000
Hutpatxo, mr/n 11,05 <45
Hatpwuii, mr 2xB/1 8,55 -
Marumii, Mr 5KB/J1 1,35 -
Kaicuii, Marauii, Mr 3kB/J1 57,22 -
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bapoun pap carxm 3apypi COOMT HaMyJdaHHM TapKUOU XUMHUSBUH
capyaliMaxou OO0l HaMyHaXopo TO XVYIIK IIyJaH HUTOX JOIITa IIyja,
OOKMMOHIAM OH TaBacCyTH TaxJIWIW peHTreHoda3n cadbT kKapaa MIymd.
HaTtuyam Taxauiaxo HUIIOH AOAAH[, KU Jap TapKuOU capyaliMaxoud oOuu .
Fermor mopon HamMakxou METalIXOM HIIKOPH Ba WINKOP3aMUHHA, 6a MOHAH]IM:
CaS04, NaxS0O4, K>SOs4, CaCl, Ba 6a taBpu kamrap Hamakxou NaCl, KCI,
MgSO4, KNO3;, NaNO;, MgCl, mebomana. XaM4yHUH Jap TapKuOu oou
nexau Femor 6okumonman Hamakxou NaCl, KCI, CaCl, 6a mukgopu to 40%
JM1a MEIIaBal.

I'unxou OEHTOHUTH XyCyCUSITU aACOPOCHOHI JTopaH[, OabIu HAMHOK
mygaH obu Oucépepo map Xya 4a3d MexkyHaHna. BobGacra 06a uH, gap
TaXKMKOTH Xy MO Oapou To3a HaMmydaHM 00 a3 0ab3e MOIJIax0 TWIH
oeHtoHuTupo wuctudoma OypaeM. I'mium OEHTOHUTH Oapow KaM KapJaHH
MUKJI0pU MOHXO HcTu(doaa Oypaa mya. Jlap TaXxKukKoT Gapou To3a HamyaaH
MO a3 Tujaxou OeHToOHMTUM (pabonrapaoHugamnyga ucrudona oypaem. Hap
HAaTUYau CAaHYMUIIl MUKJIOPH MOHXO Oa TaBpW Hazappac KaM IIyaaH] (4aaBain
4.1.2.).

YanBamu 4.1.2. - Hatuyau uctudoagan rmyixou OEHTOHUTH 0apou TO3aKyHUU

00
Humonauxauma Ba Boxuau Humonnon to Humonaon 6abau
YCHaK TO3aKyHH TO3aKyHH
Jypyuti, Mr 3KB/i 9,90 4,45
CyndaTtxo, Mr 3kB/1 134,52 37,49
Xnopuaxo, Mr/a 2100,60 98,50
boxuMmonnan xyuki 4028 412
Hutpatxo, mMr/n 11,05 8,92
Hatpwuii, Mr 3xB/1 8,55 3,30
Marxuii, Mr 3KB/J1 1,35 1,15
Kacuii, Marauii, Mr 5KB/I1 57,22 291
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MabaymMoTX0 CcOOMT HaMymaHA, KH HHUIIOHAWUXaHAAU HMOHXO TO
nctudo1an TUIXoM OEHTOHUTHH aboiarapaoHuaamyaa a3 XMUY 6amana Oyaa,
O6apau uctudoman TUIAXOW OCHTOHUTH HMIIMOHIOAU HMOHXO KOXHUII €QTaH.
Arap 0a TaBpu Myllaxxac Kailn kyHeM, TozamaBuu uonxou Cl- to 95%,
aypymTi 6omag To 55% Koxui €pTaH/I.

Bobacra 0a uH, uctudoman WH TEXHOJOTHS HMKOHHUAT MEIUXad, KU

cudatu 006 6a mapavau 3apypi To3a Kap/a IaBaj.

4.2. UMKkoHUATH UCTU(DOIau THIXOU OEHTOHUTH 6apou TO3aKyHUHU 06X0

TabpMuHM MIAPOUTH MYCOMJ YMXaTh HMCTH(OIaum 00 SKE a3 OMUIIXOU
acocuu xud3u caoMaTu axoian Maxcyd me€oaa. Basudaun a3 xama Myxum uH
MHTUX00M MeBEpXxoe MeOoIaa, KM a3 HyKTau Ha3apu IUrueHa XaB(HOK Ba
Oe3apap Oymanu oopo 6apou axoiit TaBcud mekyHaa. M machana 60 Taxusu
METOJIOJIOTUSAM TAaH3UMU TUTMEHW Ba OajaHj OapAoINTaHU bTUMOJIHOKHUU
MebEPXOU TMTUEHH aTOKAMaHINH 314 T0pa.

Acocan MyxuTH OOHW a3 KjacTtepxoe ubopar wmebdomana, ku 00
nMaiBacTaruxou TUJIpPOTreHr Oa XaM mnaiiBaHpg Oyna, SK CUCTeMau SroHau
Jap3uipo 00 OacoMaaxod TaOMUM XaM MaAMJOHXOMU JIAp3WIl Ba XaM
AJIEKTPOMArHUTH HUIIIOH MeuxaHa. bo HazapaomT uH yabxa MeTaBOH Ty (T,
KU 00 TabmunmauxaHgan (Gabou BHOPOIIECKTPOMATHUTHU XaM MaHIOHXOHU
$bU3MKH Ba XaM OacomMaaxo Ba MIMITATHOKUM JAap3UIIX0HU OHX0 Mebotma [92].
NH MaBKebpo 00 MyKappap KapJaHd MaB4yu OJJIEKTPOMArHUTUU Oa 00
BOpHIIIaBaHAa 0a XapakKaTH MaB4Yd COXTOPXOM MOJIEKYJIaBH, KM Kad-Kaau
MaBaHIXOM TMAPOIreH MaxH Memasan [91], sbpHe. manenu oH, KM 00 JOpou
«3pdextu SPE» [70] meborman, nap paanaTcusayd AyIOM Japadyad MyXUTH OO
Jap Auamna3oHM JECUMETPUH MaBUYXOM paguoW XaHTOMH Aydop IIyJaH Oa
MaBYXOHU JJIEKTPOMATHUTUHN PE30HAHCH KaMIIWIAT 30xup MmemiaBaa. Miaosa
0ap WH, gap 3epHu TaAbCUPU ITYOBXOH IJIEKTPOMATHUTIA OMEXTau KOHBEKTUBUH

0o0m pagnmaTCHOHHM 0a amal Meosi, ’bHEe, MHTUKOJIM Macca 0a amar meosn [69].
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Hap 600xou KaOa ouj 0a XyCyCHUSITXOM YMYMHUU T'MJIXOM OCHTOHMTH
Kaiin kapaa Oyaem. ap 606u maskyp Oomiam oug 0a TapKUOW XUMUSIBUH
TAJIXOM OEHTOHUTH Ba HMKOHMSTH MCTU(OIa0apUM OHPO Oapoud KOXHII
JIOJTaHU TapKUOW XUMUSIBUU 00 Oappacit xoxeMm kapj. bapou To3a HamygaHu
0o0xou 3epu3aMuHII Ba Oapobap HamymdaHu OH 0a TajlaboTH OOM HYIIOKiA
runxou 6entonutuu koHu llapmappo uctudoaa oypaem.

ITemmr a3 xama Oosim 0a TapKUOW XUMHUSBUM OCHTOHUT HM3 aXaMMUSIT
TUXEM, YYHKH MUKIOPHM 3UEAM OH METaBOHAJ 0a TapKuOW XUMHUSIBUHM OO0
TabCUP pacCoOHa]l. XaMHUH TapuK, nap 4daasaiu 4.2.1 tapkubu XuUMUSIBHA Ba
MHUHEpOJOorun ruixou 0enronutun konu lapmrap oBapaa mrygaacr.

YamBamu 4.2.1 - Tapkubu XuMUsIBA Ba MUHEPOJIOTUU TUJIXOU OEHTOHUTUHI

konu Hlapmap, %

Tapkubu xumusBH, Ba3H 60 %o

Si Ti Al Fe Mg Ca Na
28,33 2,425 7,85 2,92 1,05 0,02 0,15
K P H-O CO2 SO»
1,87 0,020 5,78 36,5 0,18 12,45

Tapkubu MuHepoJsorHA, BazH 60 %

Si0; TiO: AlLOs FexOs FeO MnO MgO

60,8 0,71 13,90 4,12 0,29 - 2,33
CaO Na.O K->,O H->O P2Os
0,88 0,81 2,26 5,78 0,06 12,45

Uwu taBpe ku a3 yaaBainu 4.2.1 6apmeossi, MUKJIOPH OKCHUIN aJTIOMUHUIN
(Al203) nap runxou 6EHTOHUTH 6a MUKIOPHU KaM MeOOIaa, aMMoO a3 YOHUOU
IUrap MaBYYIMSITH OKCHAXOM OXaH Jap TapKUOW TUIXOM OCHTOHUTH
HMKOHUSIT Meauxald, KU XaHTOMU XaJIllaBUU KHUCIOTaXO0 OMeXTau
KOaryJIstHTX0 00 OXaH Ba aJTIOMUHUIM camMapaHOK 0a 1acT oBapja IaBaj.

Bapou davonrapagoHnn TrUAXOM OEHTOHUTH YCYJIU MaXJIyJIKYHUU

KHUCIIOTau cyJipaT Ba KOpKapau rapMKyHi uctudoga Oypaa myi.
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Kopkapan rTapMKyHHMHM THIXOU OEHTOHUTH TapUKH SKYOSKYH
(Memanka) gap peaktop TaxTu Xapopatu 17-90 °C 6a pox MOHma MIyAd.
Mykapap Kapaa mya, Kd XaHToMu OOJIOpaBUU Xapopal KOpKapAau MaxXJIyln
WYpo IIyJa, caTxu 0a gact oBapaaHu okcuau amtomunuii (Al.Os3) Ba okcuau
oxaH (Fe>Os3) ocoH rapaua, xanromu 6oiopaBuu xapopat 1o 90 °C 6a taBpu
KyJIIiA O0a 1acT oBap/a MeIaBa/l.

Hap paBanau Mmyooauia MabiyM 1nya, ku moaaaxou AlbOs Ba FexOsz 60
paBaHIM OH ajloOKAaMaHAMU 3U4Y Jopad. MachallaH, XaHIOMH Taruupeouun
BAKTH paBaH a3 5 To 45 makuka catxu 0a gact oBapaaHu moanaxou Al.Osz Ba
Fe>Os To 6a 87,5% pacun.

bosa kaiin kapa, ku Oapow 0a JacT oBapAaHU MOJJAX0 CaxMu
KOHCEHTPATCHUSI Ba MUKJOPU KUCIOTaxo Oa TaBpu Hazappac Oananjg OyaaH.
XaHroMu NoéH OyJaHU KOHCEHTPATCHUsl Ba MUKJIOPHU KUCIOTA caTXu O0a mact
OBapJlaHW KOMIIOHEHTXO KOXHIII MeEPT, XaHTOMU 3U€]T OyJaHU OHXO 0a TaBpH
MOHOTOHHHI Mead3ya. MIH a3 oH maxoaaT Meauxall, Ki XaHTOMH ITacT OyJaaHu
KOHCEHTPATCHsl Ba MUKIOPU KHUCIOTAa KOMIIOHEHTXOM ¢ougaoBap 6a TaBpu
3apypH xaj1 HaMelIaBaH/I.

Bapou oMy3uimm Tapku® Ba XOCHSTH THUIXOU OCHTOHUTH TaXJIMIXOH
peHTtreHodasaBin nuypo kapma myd. Mu ycyn map mactroxm dpoH-2 60
nctudoganm Cul Tapuku TaxJIWiIM peHTreHodazaBid WUYpoO IIyaa, Jap HaTU4YA
MyalstH TapauJ, KA THIXOUW OEHTOHUTH a3 MOIJIaXOM MOHTMOPHJUIOHUT
(AL[OH]> (Si4010)'m H20), a,y- ALOs; kBaptc (SiO2) Ba rematut (Fe2O3)
nbopart act. PeaTtrenorpamman (aszam caxt 60 TaMOIOIM KOXUIIEONH IKOOpan
xatu o, Y - AbOs Ba Fe2O3 60 3uémmaum 6ab3e mogaaxo (kBaprtc (Si02)) a3
OH mmaxomaT Memuxaid, ku Mmyoomuimam AlOs Ba Fe.Os; 6a ¢dazam caxt
OapMerapaan. babau kopkapam kuciaora OOKMMOHIAW caxT Oa cudatu
OKCHJIM CUJIMTCHUM XOCHSTH OallaHAu KOATYJISATCUOHHM Maiao MEKyHald, Ku
HaTHYal MyXuM 0a IIIymMmOop MepaBaj.

Bapou omKOp COXTaHM YCyJIM MEIMIKaJIaM{d KOPKapAu KOHU THIIXOU

OeHTOHUTHK 0a Ha3zapu MO MaBUYAUITH MabIyMOT oOHI Oa TapkuO Ba
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XyCycusaTH 006 MyxuM MeOolmaa. A3 UH JIUX03, TaXJIWIN peHTreHo(da3aBi sKke

a3 ycynxoe Maxcyo me€ba, Ku ou1 0a MaxjIysl MabJIyMOTH 3apypil MEaUXaI.
Bobacra 0a uH, Mo Taxjuiau peHTreHodazuu Oopuiiore, kKu Oabau

OYyXOpPKYHUU MHUKJOPH MyalsTHU HaMyHau 00 0a JacT Meosi, HYpO HaAMYIEeM.

Hatuyau taxiaun nap pacmu 4.2.1 oBapjaa mygaacr.
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Pacmu 4.2.1. - PentrenorpamMmman HamyHau o0xou koHu Fesnot (a — To
davonrapaonii; b — 6abau pavonrapaoHii).
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Yu xemne, ku a3 pacmu 4.2.1 6apmeosia, nap Tapkudbu oou Hykran Femot
cyindarxo, XJIOPUAXOM HWINKOPA Ba WINKOp3aMHUHA ad3aliIusaT JIOIITa,
TakprubOaH To MUKA0PH (BazHU) 40% TAIIKUIT MEKyHA/I.

MNHuyHUH MO TaXKUKOTpO oujl 6a uctudoman yCyiau 3JEKTPOTAKIIOHT
Oapou Kopkapau OOM HYIIOKUM HYKTau axoJuMHUIMMHU FenoTr 6a xoTupum
OexaTtapuu OaxkTepuoiord Try3apoHugeM. Hatuyam TaxkKMKOTH (HU3UKO-

XUMMSIBH Ba OakTepuosiorin nap pacmxou 4.2.2 Ba 4.2.3 oBapza mrygaaHI.

HECTEOCTEMI-SEEN  CYMMAE+Na CyMiams MEN HHTRATE Mrn WLl2nmmacTs Mg a5 Mrin

MrsEen MIraEn

OTo anexTpOTaKmOHIT @ bapay 3MeKTPOTAKIIOHH

Pacmu 4.2.2. - Hatuyau Taxymuixou (pU3UKO-XUMHUSIBUM HAMyHau 00X0ou
HYIIOKWUU HYKTau aXOJIUMHUIINHY FeoT
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B ITem a3 aIeKTpOTAKIIOHA B bab1 a3 31eKTpoTaKIIoOHR

Pacmu 4.2.3. - Hatnyau Taxmminxou 0aKTepHoJIOTUH 0OM HYIIIOKUU HYKTau
axoJauHuIuHu Femor
Uu TaBpe KM HaTUYau TaXKUKOT HHIIOH Meauxaja, UucTudoiam ycyiau
AJIEKTPOTAKIIIOHA Oapor KOXUII JOJAHU MHUKIOPU MHUKPOOPraHU3MXOHU
3apapoBappo 0a gapavau Hazappac koxull goja. dap 6apobdapu UH MUKIOPHU
cyJipaTxo Ba HUTPATXOPO HU3 JIap 00XOM TaXKUKIIYAa KOXUII 101,
XaMuH TapwK, Xap Ay YCyJI, XaM TO3aKyHH TaBacCyTU THIXOHU

OCHTOHUTH Ba 3JIEKTPOTAKIIIOH BOCUTAH TEIIKaaM MaxcyO Me€OaHI.

4.3. CamapaHoxuu ucTi(doan yCyJId 3JCKTPOTAKINOHKYH# Gapou To3a

HaMyAaHu 00

Taxmauim Bazbu cudat Ba ucTudomadbapuu 00 Jap COXaxou T'yHOTYHHU
yoMea sKe a3 MachbajaxoM MyXuM Ba XanTanad 6a xucod mepaBaia. bunobap
MH Jap TaXKUKOTH Ma3Kyp HATHYaXoMW Taxjuiau cudatu od Ba ycynmm To3a
HaMyJaHW OH 00 pOXH 3JEKTPOTAKIIOHKYHA Oa pox MoHAa mygaacT. MH a3

OH IAXO0JaT Meauxal, KU 00 MH yCyJl MO METABOHEM TapKHUOU XUMUSIBUU
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cudatm oOpo TaFiiup AUXEM Ba HMHYYHUH OOM HYIIOKMH 0a MebEpXou
CTaHJIapTt MyTOOUKpPO Oa JACT OpeM.

CaMTu TIPOTPECCUBUU TEXHOJIOTUSM KOpKapau 00, TO3aKyHHUU OOXOH
MapTOBXO Ba MaXJIyJIXOM TEXHOJIOTA - HMH Taxus Ba TaTOUKU YCYJIXOHU
NEKTPOXUMUSBH Oa 1mymop padrta Oa TaBpu Baceb wuctudoma Oypaa
MemaBaHa. Jlap cypatu 6a Kaapu kKodi camMapaHOK HaOypIaHU YCYJIXOH
AaHbAHABUU KOpPKAapJAW MEXaHUKHA Ba  peareHTUBHM 00,  YCYJIXOH
INEKTPOXUMUSBI XaMYyH ajTepHaTWBH ucTHdoda MemaBaHa ¢ a3 cababu
HapacuJaHU MalJIOHXOU MCTEXCOJIH, Mypakkabum gupucrogaH Ba uctudoaa
OypIaHM peareHTX0 TaMOMaHI ucTudoaa Oyp/aa HaMeIIaBaHI.

Kaiin kapman 3apyp acr, KM ToO3a KapJaHu oOu MapToBpO Ba
Oe3zapaprapioHud OHXO (apK KapAaH JIO3UM acT. To3a KapgaHu o00xou
MMapTOBXO MabHOM OexTap KapJaHM XOCUSITXOU (UMK Ba TapKUOHU
XMMMSBUM OHXO Oa Aapayae meOolaj, KM XaHroMu 0a 00aHOOPXOMU KYIIO/I
nmapropTaHU YYHUH OOM ToO3aIllyaa, Jap OH TapkuOu o0 Ba XOCHUITXOHU
GU3UKUM OH Aurap HallyJla, paBaHIXOUW TaOWMU XyATO3aKyHHA Oa amal
oMaja, WHIYYHUH COJIUMHHU Xa€TH (PU3MKUIO XUMHUSIBHA Ba OWOJIOTHA BalpoH
HamaBaj. be3zapaprapioHun o6Xow MapTOBXO 00 MaKCaJu HECT KapJaHu
MHUKPOOPraHU3MXO Ba MAaTOTEHUM Jlap OH MaBUyJA0yaa HUTApPOHMU/IA IIIyHaacT.
VYceyau To3akyHHMHM OOXOM MapTOB a3 XOCHATXOM (PU3MKKA Ba TapKuOu
XUMMSBUM OHXO, acocaH 0a 4ol Ba MmAapouTH 0a 00AHOOPXOW KylIOd €
MalJIOHXO MapToPpTaHu OHXO HU3 BoOACTa acT.

Veynxon 3MeKTPOTAKIIOHKYHHA HMMKOHUST MEAUXAHI, KU XOCHSITXOU
(GU3UKAIO XUMUSIBUM O0M KOpKap/ IIyJa UCTOoAa TaH3UM (KOPPEKTHPOBATH)
Kap/a, a3 OH MaxCyJOTH MypKUMMATU XHMHSBH Ba META/UIXO XOCHJ Kapja
MeIlIaBaH/, KH MUHEpaIN3aTCUSIH OaraHaIu U(I0CIIaBUN OPTAaHUKUPO TAbMHUH
Kapaa, Jopou Tabcupu OamaHmau 3¢g¢deKTH OaKTEpUCHUIR IOIITa, CXeMaXoHu
TEXHOJIOTUU KOPKAPAU TO3AKYHUPO XeJIe CO/IIa MEKYHA.

NH ycynmu TaakMKOT SK KaTtop OapTapuxo Aopaa: OH TayXu30TH

MypakkaObpo Tanmad HaMeKyHaa, 00 Te3u 0a JacT oBapIaHU HAaTUYaXoO XOC acT
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Ba UMKOH MeIMXaj, KU Oapou 0axoaMXUM XOJaTh CAaHUTApud MaHOab Ha
TaHXO Jap BaKTU TaXKWK, OaJKW Jap BAKTH MEIITyid 0apou OSHAA UMKOHUST
MEIUXA/I.

Vceynu 2MIeKTPOTAKIIOHKYHR Oapou Kopkapau o0 XaM4yH MayMyu
TabCUPU T'YHOT'YHU (buzuki, XAMUSIBH, (bUBUKA-XUMUSBH Ba
AIEKTPOXUMUSIBUPO MYTTAXU]l HAMYJla, UMKOH MeAuxal, Ku o0po To Aapayae
TO3a MEHaMosI, Ki O0apon Xa€TU HUCTEHhMOJKYHAHJArOH KOMHJIAH Oexatap
oomraf.

MoxusiTh yCysid NMEMIHUXOAIIYJa a3 OH ubopar act, Ku 6bapou 6a amain
OapoBapJaHu paBaHIM OOTO3aKyHH, OOpO a3 XaB3U DJIEKTPOJUTUKHA 00
anekTpoaxou 6a oH (apoBappaimiyaa - aHopd (a3 aJlOMUHUN € OXaH COXTa
1Iy/1aacT) Ba KaTOJ MEry3apoHeM. DJEeKTPOTAKIIOHKYHI a3 MaHOau yapaéHu
JoUMii € Tarupedban a TabMHUH Kapaa MellaBa/.

NH xopu Ma3zkyp 60 Makcaau OMY3UIIUM OOXOU PYU3AMHHUU SIK KaTOP
nexotn atpodu maxpu K§ymobd rysapoHuga ImrygaacT, 3epo  JacTpacuu
capuBakT Aap Oopau cudatm mMaHOaAX0M OOM HYIIOKHA Ba OOTABMHHKYHUU
OMMaBH, XaM a3 YMXaTu aHJEHINIaH1 TaAOUPXOU CApUBAKTH ouj Oa memrupi
HaMy/JaH Ba MaxH IIyJJaHd KacaJIMXOW I'YHOTYHU CHPOSITKYHAH/Ia Ba WHIYHUH
KOp Kapaa 6apoMagaHu yCYJIXOU TO3aAKyHI MeOOIIa.

HaBoBapuu Tankukot Mo gap coana OygaHu To3akyHuUu ob 6o capdu
KaMTapuHU MaBOJX0 0a pox MOH/a yaaacT. TaaKUKOTH MO Jap HaCTrOXXoe
aHYOM J0Ja IIyAd, KM OH OJJIEKTPOOOTO3aKyHH (dMEKTPOUIBTPX0) HOMHAA
MemaBad. PaBaHau 2JeKTPOTAKIIIOHKYHI O0a TaBpU 3€pHH CypaT METHUPAT:

-MOHU3ATCUAN MOJIEKYJIaX0 a3 XUCOOU Celu JJIEKTPOHXOU a3 KaToj
OapoBapaaimyga, XaHTOMH Jap JacTroX, 0a By4Yya oBapaaHW GapKusITH

OaJTaHIU MTOTEHCUAIIN:

K —pne. M=z —M©

- aJICOpOCHSI HOHXOU XOCHIIIIIYIa Jap KaTpaxou 00:
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I +mMo TI(M®),

- XapakaTd 3appaxou 3apsJIHOK 0a aHoMd, pas3psii Ba YOUTMpPIIABUU
OHXO:

M) — mne —wI1 +mM

Hap uH cxema: M - monekymaxou o0, Il - mymopam 3appadaxou
udiociryaa, m - Macca, € - HoHxo, K — karoz.

ba cudatu 06bekTH TaAKUKOT 00Xx0e uctudoaa 1yaaacTt, Ku Xxamapysa
axonuu gnexaxou I'emor, Jlaxana Ba 3upakuu maxpu KymoOu BuUosITH
XaTtnoHpo a3 oH ucTudo/1a MEKYHaH]I.

HaTtuyaxou TaxKukoT 00 ycynu gap 00j10 3UKp IIyjaa Oapou 4onxou
MHTUXO00M HamMyHa nap yajasaiixou 4.3.1-4.3.3 Ba pacmxou 4.3.1-4.3.3 oBapaa
1y/1aacT.

Yanamm 4.3.1. - Hummonauxangaxou HamyHau o0, nexau Fenot

Howmryiin
Ilemr a3 barvg a3
HUIIOHAWXAHIaX0u cudaTu _ _
5 ANEKTPOTAKIIOHA | 3JEKTPOTAKIIOHHA
0

[Maddbodusr(cm) 30 27
H

UIITOH/I0IM TUAPOTCHUN 8.5 76
pH
Hypymti (Mr.skB/11) 4,2 3,6
Kancuit (mr/mn) 3,1 2,05
Maruuit (Mr.5kB/1) 1,8 1,5
Cymmanm (K+Na) 0,87 0,05
Cyndatxo (Mr/m) 31,93 26,37
boxumonman xymx (Mr/in) 268 186
Hutputxo (mr/m) 8,4 6,19
Nikopxo (MT.2KB/) 4,1 2.8
Xmopuaxo (Mr/i) 11 10,05
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Yu TaBpe, ku gap yaasaiu 4.3.1 Ba pacmu 4.3.1 HUIIOH J04a IIy1aacT,
HUIIIOHIUXAHIaX0U 00M oMyXxTalyaa gap aexau I'emot map conu 2020 nac a3
TaTOMKH YCYJM 3JEKTPOTAKIIOHKYHH Aap XaMa HUIIOHAMXAHIaXo OexTap
mya; maddodusar az 10 to 30,5 pouspo Tamkun meguxang. Mmkopxo Ba
O0okumoHmaum xoka a3 4,2 Tto 3,6 Mr.OKB/I TamkuWi Meauxaa. A3 pyu
HUIIOHIOAXOM aJloXua, MacajaaH, IypymTun o6 a3 4,2 To 3,6 Mr/i, XJIOpuaxo
a3 11 o 10,05 mr/n, kancuii a3 3,1 To 2,05 mr/n, Hutputxo a3 8,4 To 6,19 mr/m,
cyndart a3 4,1 to 2,8 mr/n nmact myaana, pH OGomang a3 8,5 o 7,6.

Hap obxom nexau JlaxaHa yCyJiM JIGKTPOTAKIIOHKYHH 003 XaMm Oexrap
KOp MeKyHajJ. MacajiaH, AypylITid Ba UIIKOpUU 00 75%, XIopuaxo Kapuod

42% kam mynang (yaasanu 4.3.2 Ba pacmu 4.3.2).
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Pacmu 4.3.1. - Humonanxangaxon HaMyHaxou 00, gexau Femot
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W ITenr a3 3eKTPOTAKIIIOHI

= Gakaas 3eKTPOTAKIIOHN

Pacmu 4.3.2. - HumonanxaHnaaxou HaMyHau 00, agexau Jlaxana

Yansamm 4.3.2. - Hummonauxangaxon HaMmyHaxou o0 aap aexau JlaxaHa

HoMmryin HumoHamxauaaxou To babpau
cudatu 0o AJEKTPOTAK | JIEKTPOTAK
IIIOHKYHN IIIOHKYHH

[Maddbodusr(cm) 30 23
Humonnonu runporenun PH 9,0 8.1
Hypymti (Mr.3kB/11) 4,0 1,4
Kancuii(mr/m) 2,1 0,7
Maruwuit (Mr.5KB/1) 1,8 0,6
Cymmanm (K+Na) 1,5 1,1
Cyndatxo (Mr/m) 58,7 47,7
boxumonman xymx (Mr/in) 301 149
Hutputxo, (Mr/m) 11,2 10,1
HNikopxo, (Mr.5kB/11) 4,0 1,4
Xmopuaxo (Mr/i) 12 7
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Cudatu o6u gexaun 3upaki a3 TAJKUKOTH TemTapa xejie Gpapk MEKyHaI.
Macanan, aypymTid Ba HMIIKOpu 00 xamari 18% xam mypa, maddodust
oerariimp Moz (yaaBamu 4.3.3. Ba pacmu 4.3.3.). UH manenu oH acT, KM oOu
nexau 3upaki 0a udocmaBun OepyHa KamTap Aydop MellaBaj Ba Oapou

TO3a KapJaHU OH MalJiaF kaMTap capd memiaBa.

FOO o 668

169,74

a0 a0

20 9,89

1s

=TT a3 200e K TP 0T Ko M ik - A A SUIeKTPOTa Ko i

Pacmu 4.3.3. - Hummonanxauaaxou HaMyHau 00, aexau 3upaki

TaxKkukoth MO Jap WH MUHTakKa HaB HecT. llemrap ycynu
ANIEKTPOTAKINOHIIIABA Oapon To3a KapaaHu o0 Ty3apoHAa MEIIya, KU
KOMIUIEKCU OMEXTau TabCUPPACOHUU T'YHOTYHU (PUBUKH, XUMUSBHA, (DUBUKUIO
XUMHUSBHA Ba IMCKTPOXUMUSIBHA, HHUYHUH a3 KOarylasHTXo HcTudoma kapaa
My,

Baprapun acocum ycynmm 3JeKTpOTaKIIOHIIaBA Hucbat 6a ycynxou
peareHT# (maliMoHi) OyIaHM JAacTroX, HUcOaTaH coaaa OyaaHu KOPH OH, XeJle

KaM IyJaHu capdan peakTUBXOU XUMHUSBUPO Tajad MekyHan. KamOyauxou
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yCyJl a3 OHXO ubopat acT: capdpu Oemrapu MeTall (aJIOMUHUN Ba OXaH) Ba
KyBBau Oapk wmebOomaa. lMcrepmMonu BOKeMH KyBBam OapkK a3 Xucoou
Xapo4yoTH TapM KapJaHu 00, MOISIpU3aTCUIN JIEKTPOIX0, OapTapad KapaaHu
MYKOBUMATU DJJICKTPUKUU TUIEHKAXOW (TYHYKaxoW) OKCHUHA, KM Jap CaTXH
AHOJIXOM XAJIIIy/1a Ba Falpa 3U€I MEIIABA/I.

Yagsamu 4.3.3. - HummonauxaHaaxou HaMyHaxou 00, aexau 3upaki

To bavou

Howmryiin aumonanxangaxou cudatu o6 | 3JeKTpOTaK | JIEKTPOTAK
IIOHIIIaBU IIIOHIIIaBU

Hladgdodust (cm) 30 30
Humonnoau runporenun pH 8,2 7.5
Hypyuutii (Mr.okB/7) 7,8 6,4
Kasncuit (mr/m) 2,7 2,5
Maruuii (Mr.3kB/11) 5,7 3,7
Cymman (K+Na) 4,5 4,1
Cyndatxo (Mmr/i) 169,74 136,34
boxumongan xyk (Mr/i) 668 615
Hutputxo, (Mr/mn) 22,98 19,89
Nimkopxo (Mr.3kB/m) 7,8 6,3
Xnopuaxo (Mr/i) 34,5 33

bapou TaTOMKM 31EKTPOTAKIIIOHIIIABA XapoYyoTH 3UEIN KyBBau OapK Ba
METAJUIXOM METAJUIM Tanad Kapaa MemaBaj, OuHoOap WH OHpO Oapou
CXEMaxXxoMu Maxauld oujl 0a To3a KapJaHU MUKJIOPU KaMu OOM MapTOBXO
TaBCUSl KapJaH MyMKHUH acT. DJEKTPOTAKIIOHIIIaBR O0apou a3 00XO0u MapTOB
TO3a KapJaHU OMEXTaxOW MaxXWH IMapoOKaHIa, 3MYJICHUIXO, PaBFAaHXO Ba
MaxCyJIOTH Ha(TH, CyCIIEH3USIXON OPraHUKH Ba Falipa caMapaHOK acr.

CoxnHOHU OHCHEP MaxaliXxoW axXOJMUHUIIMHU Yymxypuu TOYUKHCTOH,
a3 yymsia Bwiossth Kyno6 6a maructpann oOu mMyTtamapkas Mmyppa TabMUH

HeCTaHJ, a3 UH cabab OHXO a3 MaHOABXOM TaOMUU 00U olloMuIaH#l uctudoaa
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MeOapaH, KM UH akcap BaKT OOMCH IMaxXH IIyJaH! KacaJIuXou CHPOSTKyHaH/Ia
Jap OailHU axoJiii Merapaa/.

MyTaxacCUCOHM CaMTH THAPOJIOTUsS HCOOT KapJaaHA, KU MaHOabXOH
aHbAHABUU TAOUM OOM TO3a JAap pyud 3aMUH - 1ape€X0o Ba 0OXOHW 3epU3aMHUHI
nap osHma 0o ad3ommm MyHmIoXuaallydad IIyMOpaW axojid, IIaxpxo,
HMCTEXCOJIOTU XOYaruM KHUIIUIOK Ba CAaHOAT METABOHAHJ TaMOM IIIaBaH]I.
Myxoduzatu ob6Xou TabUUM 3aMHMH Ba OKWJIOHA HUCTH(oma OypJaHM OHXO
TaAKUKU JOUMHHU THAPOXMMMSIBUU XaMaul OOBEKTXOU OOpo Tajad MeKyHa,
KU OHX0 00 xap pox 0a TapTubd gapoBapjaa MelIaBaH], 3epo Jap aliHU 3aMOH,
TAapKUOU XUMHSIBUM Tabuuu o0 anbara Tariup Mec€dall, S’bHE IUTrAPryHUU
cupatu Tabumm OH auma MemasBad. Jlap aliHM 3aMOH Jap MHMHTAKaxou
cepaxoJIMM CaHOATH HapacuaaHu 00, O6al mygaHu cudaTu OH Jap HATUYAU
ndocaBi Mymoxyaa Iyaa, 3apypata xud3u o6 a3 kaminaBuu cudaTii Ba
MUKIOpH 3bTUPOd ITyaaacT.

AHAemMaaHu TaAOMPXOM CapuBaKTH OUJ 0Oa OIIKOP Ba IEHITUPHUHU
OeMOpHXO Ba MaxHIIABUM OHXO AacOCaH a3 MaBYyIUSITU MAbIyMOTH
009bTUMOJT Aap Oopan TapkKuOU MHUKPOOMOJIOTUU XUMHUSBUM OOXOU
MaHOaBXOU OH MyailsiH Kapaa MelaBa.

Hap WH TaxKMKOT HAaTU4YaXxOM TO3aKyHUH 00 00  ycynu
AJEKTPOTAKIIOHIIIABH MaHOabXxou Tabuuu 00 map aexaxou l'enot, 3upaxii Ba
Jlaxana oBap/a IyaaH.

Jlap HaTHYam TaXKUKOT Oa XyJocau 3epUH OMaJIeM:

- HazopaT Ba TAIlIKWIM Max3aHU MabIyMOT Ouj Oa Joupau Baceu
HUMIOHAWXAHIaX0W (PU3MKUIO XUMHSBA Ba MHUKPOOMOJIOTHM OOXOM UH
Maxajxo;

- Iap acoCH HAaTHYaXxOU MOHUTOPHUHT Jap Xap SIK HyKTau axXOJUHHUIITIH
MyTaMapKa3u OOTAbMUHKYHHUPO 0O TauxXu30THU 3apypi Oapou To3a KapAaaHU
00 TabCcHUC TUXAH/I;

- 0a Makcagu TO3aKyHUM 00, TayxXxu30TU OJIEKTPOTAKIIOHIIIABHA

ncrudomga Oypaa masa.
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44, TCXHOJIOI‘I/ISIXOI/I IIenmIKajgaM ouq 0a TabMHUHU aMHUSITH CaHUTapHUuIo
MU ACMHUOJIOTHHA obumn aXO0JIny maxp

YuxaTu UIpo Ba PUOSH XOJATH CAHUTAPHUIO SIMUAEMHOJIOTH Jap CaMTH
ob6u Hymokhd map Yymxypum ToyukuctoH KoHyH «lap OGopam TabMUHU
AMHUSITHA CAHUTAPHUIO STTHIEMHOIOT U aXoJi» Kabysl Kap/a mryaacr.

Konyn «Jlap Oopau TabMUHM aMHHSATH CAHUTAPHUIO SMUIEMHOJIOTUU
axoji» MasKyp O0azau XyKyKH, (abolMITH TallKWIN, HWKTUCOIM Ba
yopabuHuxou BobacTta 6a TabMUHHU OexXaTapuu CAHUTAPUIO IMUIEMHOJIOTUN
axonuu Yymxypuu ToyuKkuCcTOHpo 0a TaH3UM Meagapopan [46].

Bosin kaitng kyHeM, KM Machalaxou UIOPAKYHHR YMXaTH UCTEHbMOJIN 00U
HYIIOKH Aap caTXu OaitHaaIMuIallil Oappaci MemaBaji, a3 yymiia cap Kapjaa a3
comu 1990 un4yoHuO bapHOMaWm MOHMTOPHHIM MyIITApakud TalIKWIOTH
ymymuyaxouun Tanaypyctia (TYT) Ba FOHUCE® [67] oung 6Oa
00TaPMUHKYHH, CAaHUTApHsl Ba TMTMEHA MyHTa3aM Xucobxou mempadT aap
caTXU KMUIIIBApX0, MUHTAKAX0 Ba YaxXoH TapTuO goda, Hallp MeKyHaHa. [lap
acoCl UH YOPAaOMHUXO Max3aHU MabIyMOTU YMyMUYAxOHH Oa TaBpuU Baceb
Taxysi Ba Oapou KOpKapaum MeBbEPXoW riobanuu mempadT KOPXOou 3HEmIe
aHYOM J0Ja IIy/1a UCTO/IaacT.

Xanadxou pyman yeryBop (XPY) 6apou 1o comu 2030 a3 17 xamadxoun
pyman yctyBop Ba 169 Basudaxo mbopat act, ku Oappacu Macbhbajaaxou
WYTUMOM, UKTUCOAX Ba IKOJIOTHH PYUIAPO aap Oap rupudTa, Makcaau OH
O6aprapad KapaaHu KamMOW30aTH, aMHMATU cali€épad MO Ba HOWJI IIyjaaH Oa
PYLLIN YCTYBOPH yMyMUYyaxoHu medoran [10].

Xamapu 6 «TapMuHM nactpacih Ba wuctudomam ycTyBOopu 00 Ba
caHuTapus Oapou XaMa» Tajnad MeKyHaJ Ba Xaaadxopo Aap IIAKIU Cablo
KYIIUIIXOU IJ100anuu 0O0u HYIIIOKKW, CAHUTApHS Ba TUTHEHA Aap Oap Merupa.

Bapoun ocon 6a w4po pacoHMITAHM MOHUTOPHHTU Xadahxou PYUIIN
yCTyBOp MapOyT 0a oOM HYIIOKH Jap acoCH OMY3HIIXO TaBCUSXOU 3E€PUHU

KOpKapJ HamyzeM (daasanu 4.4.1).
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YanBamu 4.4.1 - Macbanaxo Ba HUIIIOHAWXAHIAX0M acOCHe, KU Oapou

MOHUTOPHUHTHU I100ani yuxatu pacuaad 6a XPY kymak MeKyHaH/T

Homryu

Omuaxo TacaudoT OMIIIXO
XU3MaTpacOHHUXO (b

Tapsmuan 00N Bbexartapn OO0u To3ae, ku bapou axoiaun
HYIIIOK# (maxp € nexoT) gacrpac 0yjaa, a3
HUTOXU OEXIOIIT TO3a MeOOIIIa.

Tanaborxou Capuammau obue, ku 6apou
3aMHUHaBH JacTpacuu OH axoJIil Ha 3u€aa a3
30 nakuka pox Menaitmosia. dap
HaBOaTu Xy, o6 60s/1 0a
KaTeropusiui o0 To3a TaaJyk,
JolITa OoIan.

Maxayamyaa Capuammau odue, ku 6apou
JlaCTpacuM OH axoJiit 3uéaa a3 30
JTAKAKA POX MEManMOsI.
XaHroMmu oorupi 60 cabadu
3uén OyaaHu axoji BakT capd
MEKYHa.

TamaboTxou bexarapu OO0 6a TamoMH MEBEPXOU
caHuTapn MyKapaprapaujaa 4aBoOoryu

Meboman. O6 To yoiiu J03uMa

oBapja pacoHM]IA IIyaacT.

TanaboTtxou OO0 6a TaMoMM MEBEPXOU
3aMUHABH MyKapaprapauaa 4aBooryi
MeOomaa. bo cababxou ryHOryH
00 TO XOHA HAOMaJ1aacT.

Maxayamryaa OO0 To3a Oyma, To XoHa
HaoMazgaacT. bapou 06 Mukopu
3UEIN aXO0JIi YaMb MeIlIaBaHI.

Yu TaBpe a3 yaaBanu 4.4.1. 6bapmeosi, Machajaaxou acoci Jap IIaKJIU
caTXM Xajl Kapjaa memaBaHa. TabMUHM OOM TO3aM OUIOMUJAHW, KU XaMUyH
XYKYKH MUHCOH 3BTUPO( IIymaacT, bapou cajoMaTi, HEKyaxBOJIN Ba PYIIIH

OpraHnu3Mmn OaMOH MYXHUM MC6OH_IaI[.
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bexTap kapaanu cudartu 06 6apou NMEHIrUpUU NaXHIIABUU OEMOPHUXOU
ry3apaHja paBoOHa IIyJaacT, aMMO OexTap KapJaHu JjacTpacu 0Oa obu
OIIIOMMIAHH, MaXxCyCcaH OapoM 3aHOH Ba IyXTapoH, KU MabMyJIaH MacChyJIUSITH
aBBAJIMHJIapayad MHTUKOJIM 00 a3 MaHOabXou Jyppo HIOpaHI, MYyXuM
Meboma.

Taypubanxo HUILIOH MEAUXAH], KU COPKYHi1 € TO 6a Japayau HYIIOKHA
oBapaaHM 00 sSKUaH[ caTXpo Aap O0ap Merupaj. bemrapyu BakT a3 MOJOUIIN
MEXaHUKH OF03 MeEOal.

[Tomoumm mexanukin. Mapxunan SKyMu KOpkapau o6 0yaa, IMKOHUST
MeIUXaJl, KM Yy3bXOM CaxXT Ba HAXJOp a3 MYyXUTH HAMOEH XOpHY Kapjaa
IaBaH, a3 Yyymia KyM, 3aHT Ba Falipa. XaHTOMU KOPKAPpAU MEXAHUKKA 00 mam
Jap mai a3 sk KaTop GUITPX0, KM aHI03au TOpalll KaM MeIllaBajl, Mery3apa.

PaBanau takmoHkyH#. Jlap uHImoorxou ob# 3aphxou Maxcycu J0pou
MEXaHU3MHU MypOOPKYHAK Ba € Aap 4yKypuu 4-5 MeTp 3aphXou TaXIIMHKYHUN
oxaHy OeToHé ry3omra MemaBaHa, CypbaTh XapakaTu 00 Aap JOXUIIH
00aHOOp Aap caTX¥ MUHUMYM HUTOX JIOIITA IIyJa, KadbaTtxou 0010 Ha3zap Oa
00 Te3Trap 4YopH Kapaa MemaBaHA. Jap YyHUH MIapOUT 3appaxou Ba3HUH Aap
KabpH 3apd 4OUTHp MeIIaBaH/ Ba TaBacCyTH KaHAJIXOW Oapomaj a3 cucreMa
xopuy MemaBaHa. ba xucodu muéuna 5-8 coat 6apou xajl kapaaHu o0 JI03UM
meosia. Hap ua mynaat o 70% udnocuxou Ba3HUH XOPpUY MEIIaBaH/I.

Kopkapau xumusBii. TexHomorus Oapom 0a MebEépu TaladlIyaa
JapoBapAaHd TapKuOWM XUMHMSBHA Ba HUIIOHAUXAaHAAXoW cudaTtuu 00
ucrudona memanag. Bobacra 6a XycycHMsTXOM MOTUAOMU MYXUTH KOpPKap
METaBOHAJ SKYaHJ MapXwiaxopo Jap ©Oap Tupad: MaxJIylllaBi,
Oe3apaprap/1oHi, KoaryJjasiTcus, HapMKYHH, paBIIaHMA, a’parcus,
JTeMHUHEpanu3aTcus, GuaTpaTcusl.

bezapaprapnonii. TexHojiorusiu TO3aKyHH Oapoud HECT KapJaHu
MHUKPOOPraHU3MXOM XaTapHOK a3 00 HurapoHuaa Imymaact. Jlactroxxou
nesuH(pexcus aap xama cucreMaxou ob6apop OMIYHHM HCTHCHO MaBYYIdaHI.
beszapaprapmonun o6po MeTaBOH TaBacCyTH paauaTcus € WiIoBa KapJaHu
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MaBoau KuUMUEBH aHyoM gona. Capdu Hazap a3 MalgoOUIIU TEXHOJOTHSH
MyocHp, UCTU(DOau 1e3MH(EKCUIXO 1ap aCOCH XJI0p ad3anrap acr.

Yeynmu  KOarynsaTCHUSKYHOHH. TeXHOJIOTMS HMMKOH  MEIHMXaa, Ku
ndaocuxou Xaiamyaapo, Ku 00 Topxou ¢GuiITp rupudTa HameliaBaH]I, TO3a
kapaa maBaHg. ba cudartu koaryinssHT 0apou 00 MOJTUOKCUXIOPUI, CyldaTh
aTIOMUHUKM,  KaJauh-allloMUHMH — uctudoda  MemaBaHi.  PeareHTxo
KoarymsTcusipo 06a Bydyad MeOpaHja, sSbHE MalBacTIIaBUM HUDIOCXOU
OpPraHMKH, MOJIeKyJaxon cadeqan KajoH, IUIAHKTOH, KU Jap CyCIICH3Us
MeOOIIIaH/I.

Aspatcus. Texnonorus 6apon a3 06 To3a KapJaHU OXaH, MapraHell Ba
aurap uQIOCXoM OKCHUJKyHaHaa uctudoga MemraBaj. XaHroMu (GUIIOPU
a’paTCUOHN Moeb OO0 OMeXTau XaBO 4OpH Kapjaa memanajn. OKcureH aap oo
XaJl MeIlaBaj, ra3x0 Ba HaMaKd METaJUIXOPO OKCHI MEKYyHaJ Ba OHXOpPO a3
MyXUTH OO [ap IMIaKJIM TaxXIIMH Ba € MOJJIaXOM XaJHAaIlllaBaHAa XOpPHY
MEKYHa.

Koxumm qoganu MmuHepanuzatcus. TexHojorus 6apou Kopkapau oo gap
CHUCTEMAaxXOU CaHOATU CAHTEXHUKA MCTHU(OJa MemaBaja. MUKIOPH KaTHOHXO
Ba aHMOHXOM OXaH, KaJICHi, HATPUM, MUC, MaHTaH Ba JUTap a3 MyXUTH 00N

KOXHUIII MEIUXA/I.

4.5. Yopabunuxo oux 6a TabMUHU 00U HYIIOKHA Ba Xu(3u capyammMaxoun
o6um maxp

Macpanaxoun uctudogan OKUIOHA Ba KOXUIIN TAbCUPXOU AaHTPOIIOTEHi
0a capuammMaxou sIK€ a3 MachbajJaxOu MyXUM Ba MYOCHUp OOKH MeMOHa].
XaJlyIn UH MYIIKWJIOT O€ BOCUTA a3 CUCTEMaxXou JAaBpaBil, OOrup#, TO3aKyH,
0o0ry3apoHii, TAKCUMOT Ba HMHTHUKOIM TacobXxo BoOacrtarin mopana. bapowm
OOTaAPMUHKYHUU MyacCHCaxo, a3 uyyMmja OOTabMMHKYHMM MyTamapkasz 00
Ha3apJOIITH 3UEAIIABUM TajgaboT 06a 00 KYIIMIIXOU aMaliuu 3uéa 0a xapy

JO0JaH JIO3UM.
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XaHroMd TabMHHOTH 00 TabMHH HaMyJdaHM Oexatapuu o0 Ba KOXHII
noaaHu catxu Tanador O6a Hazap rupudTaH MyMKUH acT. bapouw Koxulu
TajgadoT XUCOOM OOJMXH, Ha30paT Ba TaXJIWIM JUIXOX OO0BEKTH ucTHdOIA
OapaHmaroHn o0 3apyp acT. XaHMOMH MyTaMmapka3 HaOyJaHu WH paBaH]
Tajgadotu 00 Oe HazopaT MoHAa Oa cudarty caTXxu OOTAbMUHKYHH TabCUPHU
MaH(p#n MepacoHan. Bobacrta 0a uH XaHroMu OOTabMUHKYHH Xama TryHa
COXTOPH OH 00511 0a nHOOAT rupudTa 1IaBaI.

AMMO 0051 UKpOp IIyId, KA CUCTeMan OOTahbMHUHKYHHM JHIXOX BaKT
MeTaBOHaJl 0a MYMKWIOT py 0a py masaa. Omunxou 3uén 6a MH CUCTeMau
TabCUp MepacoHaq. XaTToO Jap KHUIIBApXOW TapaKKuKapaa WH MYIIKHUIOT
OOKH MOH/IAaCT.

ba xamanm uH HuUrox Haxkapjaa gap agaBpoHu Mrruxoau UIypasii 60
cababu capdu 3uéa 6apou HacO Ba XM3MAaTPACOHUU XMCOOKYHAKXO a3 HacOu
OHXO ©Oapou axonir xyagopi MekapjaaHa. ba raiip a3 uH HacOu
XUCOOKYHAKXOPO FAMPUHMMKOH IIYMOpPHJA CaMapaHOKHHU OHPO JTOHUCTaH
Hamexocrand. Hlosn cababu acocin map oH Oya KU axoJiii TABpU XO3UPU 3UEM
HaOyn. Jlap Gapobapu mH oua Oa ucTudoJauM OKWIOHAM 3aXHpaxou 00w
axaMUSITH YUIIA HAMEIUXaHI.

bosn uxpop myn, KM MaxCycu MyacCUCaxouM OOTabMUHKYHH (00U
HYIIIOKH) XyCYCHSITH XOC JOpaj. XapuaHJ, KM HOMEHKJIAaTypau KOpPKapIaxou
caHoaTu obOb6apopit Mypakkad xam Oomiajg, MaxcyJaoTH siroHa gopaHa. WH
MMKOHMAT MEAWXajJ, KU XayMH MaxcyJoT (00) 00 HazapAOoIITH XUCOOHU
Maypou oH (00 M3?) XucobO Kapja 1ryja, 0es TOH MYIIKUJIOT BoOacTa a3 gaBpa
(HUMCcoOIla, sKcolla) € JaBpaxoW Japo3MyaaT OSHAAOWHI Kapaa ImaBaj.
OsHpabunn 6apou pymIau MUHOABIAU OH KYMaK X0XaJl pACOHI.

NHmootn 0o0TabMUHKYHR MYIITApUEHU XYAPO Oap XYAyAd XyI He,
Oalkii TaBacCyTM HHTUKONI Aap ¢ocuiaa TabMHH MEKyHaad. XHUCoOH
XM3MaTPACOHMXO Ba MaxCyJIOTH HMCTeXcojyaa (00M HYIIOKH), map Xyayau
KOpXOHa 0a U'TMOM Mepacaj, Hu3 0a poxX MOH/Ia MEIIIaBa/I.

X050 Jap Xyayad YyMXypd TaIIKUTIOTH HAa30paTUU MHTUKOIU 00 Oa

TanaboOTH 3aMOHU MYOCHP 4YaBoOryil HameOormmaa. MyYIIKUIIOTH acocht map
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TabMUH HAOyIaHU TAYXU30TU XUCOOKYHI Jap TaMOMHM axoJiii MeOOIIaH/I.
XaMuyHuH HaOyaaHu Mabyar sike a3 cababxou acocih mMaxcyd meeban. bo
cababu myppa TabMHMH HaOyJIaHU axoiad 00 XHUCOOKYHAKXO ap3¢oi,
caMapaHOKUM UKTUCOAX Ba OSTHIAOMHUM 3aXUPAXOU 001 3epU CyOJI MEMOHA/I.

Jlap MuUHTaKaxoe, KU JaCTrOXM XUCOOKYHI HacO HallymaacT paBaHIH
00 xucob Ba ap3é0n HallyaaacT paBaHAu 00 XucoO Ba ap3éOit HamelaBas,
Mabyiaru  Xu3MmarpacoHnd  Oomaj  MYBOGUKH  MEBEPXOUM  CHCTEMau
00TabMUHKYHH Ba oOuxpoyuu Yymxypuu ToudumKucTOH (Kapopu XyKyMaTH
Yymxypun Toumkucton Taxtu Ne234 a3 30.04.2011 c.) pyitoHuga meriaBaj.
Mabnarxon Mya#lsHiIyga BoOacTta a3 Xyayd Ba OamaHaud OUHOXO
dapkkyHaHga MeOomaHa. AMMO HH IIaKiId MOapJoXT Oapou KOpXOHau
00TaPMUHKYHA MYIIKHJIOT 3490 MEKYHA.

bo3 gk MymkuwiaoTH yuauu gurap O0apou KOpXOoHAa HMH YyCTy4yy Ba
édranu MymrapuéH 0apou nNapaoXTU XU3MATPACOHUM 00 MeOoIIIaI.

Xanromu uctudoan 06 TapuKU UH yCya Oapou axoiadl HU3 MYIIKUIOT
940/ MEKYyHaJl, YyHKU MabJiaF HOBoOAacTa a3 OHE KU Jap XOHa ojJaM 3WHIarf
MeKyHaJI € He Mabar Jap OXMpH MOX PyHOHHIA MeIIaBal.

MyBoduku Mmebeépu Kabdyiiryaa Ba ap3¢ouxon uctudogan o6 TaBacCyTu
XMCOOKYHMXO HUILIOH A0 KU camapaHoki To 20% TallKuiI MEKyHa/I.

Xomno Ooman maxpxou Jyman6e, Xydana, TypcyH3ona, HMIaxpakxou
Hoxusxon Xucop Ba [llaxpuHaB 00 XMCOOKyHaK TabMUH MeOOIIAH[A. XaMau
KOpXO (Xapu JBa HacOM XHUCOKYHAKX0) 0O Kap3u XOpHUYld HYpO IIIyaaacT.
Xucobu 06 60 kopy GaboIuATH KOpXoHAa MaH(HUATH XyApO Ouépad, UH Xam
Oormmaa arap a3 YoHUOM MyImTapuéH Kouaaxou uctudomadbapi puos rapaa.
bosin xamera XucoOkyHakXo Ha30paT Ba TabMUP Kapja MaBaHd, Jap X0JaTh
3uén € kam Xucob HaMmyaaHu o0 0osi a3 cTaHmapTH3aTCus ry3apaj. bemrapu
axoJd Jap JaBpad HaB HacO KapaaH Kaia kapagaHa, Ku Mabjar OGapou
XU3MaTpacoHM HUCcOATaH KaM MeCynopaHa, aMMoO a3 cababu 3ya-3y1 BalpoH

IMyJaHd OACTTOXW XMUCOOKYHI Oab3enm MyIHITapuéH 0a MYIIKHIOT Ay40p

mygaHi.
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XHUCOOKYHAKXO Jap XOHAXOM HCTHKOMATH Jap capliaBuM KyOypxou
00TapMUHKYHH HacO mygaact. MH ycyn 6a XxoTupu raipuxuco6i uctudogan
00 6a aman HaoMmaJaH MYpPo IIygaact. SIke a3 MyIIKWUIOTH acoCit Jap OH acT,
KM HO3MPOHU Ia0akam OOTabMUHKYHI Oa AuAaHU OH 0O€ UIITUPOKHU
HCTUKOMATKYHaHJAa UMKOHUAT Hajgopaa. dap xucobu 6apk 6orrans 60 cababdbu
Jap JapoMaarox OymaHM XHUCOOKYHAaKXO HacO IIyJaHu OHXO JacTpaci
nopana. Jdap m.Xyyang Oomraj uH Machajapo 00 cababu HacOU OHXO Jap
JOMX0HM yMyMH (acocaH TaXXOHAax0) Xaa HaMy/IaaHI.

XUCOOKYHAHKXO Jap 4YouXoe IIMHOHMAA IIyJaacT, KA Ho3up Oe¢
HUIITUPOKH COXMOXOHA € Xy MCTUKOMAaTKyHaH/Ia Ha3opaT Kapaa MeTaBOHAJ.
Bbapou Hazopatu XuCOOKYHAKXO JabopaTOpusy TayXU30T, T'YPyXU KOPUH
Ha3zopaT Ba HAcOM OHXO TAIIKWI Kapaa mygaact. MH Basudapo xomo map
maxpu Hymanoe — KB «O0y kope3u ymanoe», gap maxpu XydyaHj Ooran
— KB/l «O0y kope3un Xy4yaH1» HYpO MEKYHAH]I.

JlaGopaTopusiu caHYUIIM OOYEHKYHAKXO0 XaMau JACTTOXX0PO Capu BaKT
a3 caHyulll MeryzapoHal. Koproxu tapMupu oOYEHKYHAKXO OOIlaj Xamella
00 HaBOATHOPOH Ba acb0OXou 3apyph 0o0s1 TabMuH Oomana. ['ypyxu kopi
(TapMHUpUYUEH) Aap XojaThu omojaboin Kapop pomra Oomana. Basudawn
acocuM KOPMaHAOH (TabMHPYWEH) capW BaKT TabMUp € HWBa3 KapAaaHU
JaCTrOXX0M OOYEHKYHI MeOoIam.

Xamau 004YeHKYHAKXO (HaB € TabMUpIIyJa) 00sa a3 Kalau Myaccucau
CTaHAAPTKYHOHH! Ty3alllTa JOopou cepTudukat OomaHa. bosig kopmaHmoH
00YEHKYHAKXOPO Aap YOMXOU MyKapaprapauaa HacO HaMOSH/I.

Mymoxugaxo HUIIIOH T0JaHd, KU capdu OemaBpuam o6 6a uctudomau
FapUOKUJIOHAM axojd BoOacta Habyaa, 0a XojJaTU TEXHUKUU KyOypXo
BoOacrta act. bemrap gap Kyoypxom o0Ory3ap cagaMaxo pyx MeauxaHia. A3 uH
JMX03 0011 XaMela 3epyu OMHOXO MOHUTOPUHT IIaBaH/I, € HOZUPOH 00 axoji
(MCTUKOMATKYHaHJIaTOH) Jap ajioka OOIIaH/I.

bapou ucrudomganm oxmiaoHan o0xo gap OMHOXO ap3EéOMXOM Xamellari
KOpKapa Imyga Mykoucau uctudomam ob mypo Kapma ImaBaja. bapou map

caTX| 3apypit MYPO LIyJaHU UH YOPpaOUHA 00 axoil BOXXYPUXO I'y3apOoHUIA
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maBaja. Jlap MakTabxo HU3 Gapou OMY3UIIM MYIIKUIOTA 00 Ba ucTudogaun
OKMJIOHAW 00 Mabpy3aXx0ou MaxCycC TAIIKWJI Kap/aa IaBaHI.

Yuxatu wucrudomam OKWIOHA Ba pPYULAd OSKOJIOTMKYHOHH Jap
MHUHTAKaXxou capuammMaxou ooOum m1.Jlymanbe sk 3ymMpa 4YOpaOMHUXO
KOpKap/1 KapAaH JIO3UM MEOS/I.

3apyp MelyMOpeM, KU JIap MUHTAKaX0U capyalimMaxou oo 6a macooxo
axaMuATH YUOA JoAa maBaja. MUHTaKaxopo Bobacta 6a COXTOpU MabMypit
Ba COXTOPH XaB3au JapExo HOXUAOAHI Kapaa IaBaH/I.

Hap xonatu HOXusOaHI HaMyJaH MOHUTOPUHIU MHUHTAKaXO XEJo
OCOH Ba gactpac MemaBani. Jlap 6apobapu uH xaTcalipyu 00Xou 3epU3aMUHI
HU3 MyausiH Kap/a maBa/l.

Bapou BalipoH HamyIaHU COXTOPU MOHUTOPHHT Xap SIK 0OBEKTe, KU Jap
XaTcalpu capyammMaxou ob# coxTta MemaBaHI, 001 a3 IKCIEPTU3au IKOJIOTH
ry3apaHj. JKCIepTHU3au 3KOJIOTH Oapou ap3E¢Oi Ba MyalisiH HAMyJIaHU CaTXHU
3apappacoHnn OOBEKT KyMaK MEKyHaja. XaHTOMU JKCIEepPTH3au JKOJIOTH
XauyMHU KOpXOHa (00BEKT), MKTUI0PH UCTU(OIan aAllléU XOM, CAMTH UCTEBMOJI,
xaTcaiipu 00 (caTx@ Ba 3epu3aMuHiI), Macodau aurap oOBEKTXO (OMHOXO,
MakTab, YoMXou 4YaMbHATH) Ba Falipaxo 0a nHoOaT rupudTa MenaBa.

A3 xama MyxuMalll OH acT, KU 0abAau IKCIEPTU3aW IKOJIOTH XyduaTu
Maxcyc 6a acT oBapjia MEIlaBa/l Ba XaHTOMU Mai10 MIyJAHU STOH MYIIKWIOT

POXH XaJIJIX OH 3y 0a aMaJl MEOsII.
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Xymnocau 606u 4
bobu yopym 6a ap3€dbuu XoJlaTu T'MIPOXUMUSIBUM capyaliMaxou oouu

maxpu Jlymanbe Ba KopkKapau YOopaOuHuUXo yuxatu xudsm cudat Ba
MUKJI0PHU 00 OHXO OaxImja mryaact.

Tamakkynu TapkuOW XUMHUSIBUM 00 Ba TEXHOJOTHSIH Oe3apaprapIoHit
TaBACCYTH KOAryJITHTXO, UMKOHUSTH UCTHU(OMAN THIXOM OCHTOHUTHA Oapou
TO3aKyHUM o00X0 Oappacit rapauga, caMapaHOKuM wucTudoman ycyiau
9NCKTPOTAKIIOHKYHI Oapou To3a HamMydaHHM 00 MyalsH Kapja IIygaacrt,
MHYYHUH TEXHOJIOTHSIXOHW IEIIKaaaM OuJ 0a TAbMHUHU aMHUSITH CAaHUTAPUIO
SMUACMUOJIOTUM OOMHM axXOJIMU IIaXp OMyXTa IIyJaa, YOpaOMHUXOU MaxcCyc

MEITHUXO0/T Kap/aa ITy1aacT.
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XVIIOCAXOU YMYMM
Hatmyaxou acocuu WiIMHAM TUCCEPTATCHUA

HaTtnyaxon TaxKMKOT Ba TaxXJIWIXOW Oa aHYOM pacOHMAAIIydA aap
KOPHU JTUCCEPTATCMOHA MMKOH MEIUXAHJ, KU YYHUH Xyjocabapopuxo Kapja
aBa/l.

1. XycycusiTxou TUAPOJIOTH Ba TUAPOXUMUSIBUN MaHOAaXou oOUM maxpu
Hyman6e Bobacta 6a Ba3bu IKOJIOTH Ba TAbCUPU OMUWIIXOU T'YHOTYH, ap3¢0i
Kapaa 1mygaact. Jap HaTMyaum  TaXJIWIXOM MOJJIaXOU XUMHSBH Ba
XyCycusiTXou (pU3MKaBUM OOXOU TaXKUKIIYyJa MyKappap Kapja ILIyaaacT, Kd
KOHCEHTPATCHUSIM MOHXO J1ap MaHOaXou 00K acocaH MybTaawil Oyaa, TapKuou
00x0 kamMmHaMak mebommaz [1-M], [6-M].

2. Taxymunu cudatn Mmanbaxou oO#M Try3apoHHuaa Iyaa, Bobacta 6a oH
OMMIIXOM aCOCHMU TabCUPKYHaHAA MYyKappap Kapjaa IIygaacT. YcCyinu
OMY3UIIIMU TUAPOJIOTH 00 ucTudoaa a3 TEXHOJOTUSU HU30MU UTTUIIOOTHIO
yyFpodin Ba OOBEKTH omy3uinin (Xyayau maxpu [ymanOe) map Mmakiu
TAKCUMKYHUU YaXOPKyHYArd MEMHUX0] Kap/aa mypgaact [6-M].

3. AMcwian OUOXMMUSIBUM paBaHIW XYATO3alllaBUU OO JIap MUCOIU
napéu Bap3o6 kopkapa kapja IIyjga, MyKappap Kapaa IIygaacT, Ku
ndrocmaBun 06 gap capuamMaxo a3 Kumatu capdam ob Bobacra Oyna,
XaHTOMM 3U€a OyJaHW OH paBaHAM UGIOCIIaBA 3MEN MYLIIOXHAA Kapaa
Memanaz [2-M], [4-M].

4. Mykappap Kapjaa I1yaaacT, Ki HUIIOHINXAHIaX0U 00M TaxXKUKIITy1a
nap aexaxou Femot Ba [laxaHa Gapou JaBpaxoW TaXKUKOTH Iac a3 TaTOUKH
YCYJIU JIEKTPOTAKIIOHKYHI a3 pyu XamMa HUIIOHIUXAHAAX0 OexTap IIygaacT:
maddodusat a3z 10 To 30,5 %, umkopxo Ba OOKMMOHIaX0H XyIIK a3 4,2 1o 3,6
MT/JI-pO TAIIKWJI JoAaacT. A3 pyu HUIIOHANXAaHAAX0! aJoXuaa: IypyIITHH 00
a3 4,2 to 3,6 mr/n, xmopuaxo a3 11 to 10,05 mr/n, kancuit a3 3,1 to 2,05 mr/m,
HUTPUTXO a3 8,4 To 6,19 mr/n, cyndar a3 4,1 to 2,8 mr/nm mact myma, pH

oomraz a3 8,5 To 7,6 6apobap mygaact [2-M].
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5. MyalisH Kapja uiyjgaact, Kd Tapkuou ooxou MuHTakau “Feaor” a3
nonxou S4>, Cl, Ca2t, Mg+, K2+, NaZ* ubopar Oyma, map Tapkubu oOxou
nexaxou Fenor Ba JlaxaHa HUIIOHAWXAHIAXO a3 XaJaud You3H Faimm3 (bapou
o0u HymoK#) 3uén Mmedbomana. ap tapkubu odou aexam Fenort cyndarxo,
XJIOPUIXOM HINKOPHA Ba HINKOpP3aMUHA ad3aaugaT [OomTa, TaKpuOaH ToO
Mukgopu (BaszHu) 40% Ttamkuia gojaaact. TaxKUKoTxo ouja 6a uctudoaau
YCYIU DJJEKTPOTAKIIOHKYHH Oapoun KoOpKapau oOOM HYIIOKMU HYKTau
axOJIMHUINMHK faexaum Femor ©Oa XxoTupm OexaTtapuu OaKTEpHOJIOTH,
ry3aponuja mymaaact [1-M]. [7-M]

6. Tamakkynmu TapkuOu XUMHUSBHUM 00 Ba TEXHOJIOTHSHM TO3a HAMYIaHHU
00 TaBacCyTH KOAryJIsTHTXO, UMKOHUSTH HUCTU(DOIAN THUIXOHW OEHTOHUTH
Oapou To3aKyHHH O0X0 Oappaci rapaujaa, camMmapaHOKUU UCTU(OAU yCYIU
AJIEKTPOTAKIIIOHKYHIA MyalsiH Kapjaa IIyJa, WHYYHMH TEXHOJIOTHSIXOH
MelKagaM oujl 0a TabMHUHU OexXxaTapuud CAaHUTAPHUIO 3MUJEMHUOJIOTUU OOUHU
axoinuun MuHTakKau Kymob0 omyxra miyga, 4opaOMHMXOM MaxCyC IEIIHHUXO.
Kapaa mygaact [1-M], [3-M].

7. TaBcusxoum amajai Ba 4YOpaOMHUXO YuxaThH Xup3u cudatu
capyammMaxou ooun maxpu Jymanoe Ba muHTakau Kyno0 nemHuxon kapaa
mypgaact [3-M].

TaBcuaxo oun 6a ucrudogan aMaJiili HATHYAXO

Jlap HaTUYam TaXKUKOT K KaTOP TaBCHUSIXOUW WIMHIO aMajid MENTHUXO0/1
Kapaa MeIlaBaH/I;

1. Tlemnmxom kapma MemiaBaja, KM 00 Makcagud TaIIKWIM OOHU30MH
HaszopaT oua 0Oa XonaTH MaHOaXoWM OOMM Maxajdxou TaxXKUKIIyJa Ba
HUITOHIUXAHIAX0U (PU3UKUIO XUMHSBHA Ba MHUKpPOOHMOJIOTHH 00XO Max3aHHU
MaBbIyMOTXO TabCUC AoAa ImaBajd. MH MMKOH Meauxal, KU HIOpaKyHUU
X0JIATH TUAPOJIOTH Ba TUAPOXUMUSIBUM MaHOaxXou o0l AypycT 6a pox, MOHJA
IaBa.

2.  Harmyaxom  TaxKUKoTX0 omag 0Oa  uctudomaum  yCyau
9JEKTPOTAKIIOHKYHIR Oapon Kopkapau MaHOaxom OOUMM  HYKTaxou
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axonmHuIIMHA Aexaxou Femnot, [laxana Ba 3upakuu muHtakan Kymno6 nuMkoH
MEIUXaH/, KM YUXATH TAbMUHU OeXaTapuu TabCUPH OAKTEPHOJIOTH YOPAXOU
CapuBaKTU aHOEUIN/IA [IIaBAH/I.

3. TaBcus kapaa memaBaj, KM Jap acoCH HATHYaXOM TaXKUKOT Ba
ap3éoun cudat 00U HYMIOKH dap Xap SK HyKTaum axXOJUHHUIIUH HU30MH
MyTaMMapKa3u o0TabMUHKYHH My4Yyaxxa3 00 TauxXu3oTH 3apyph Oapou To3a
HamyJaaHu o6 OyHEN kapaa Imyja, XaM3aMOH Jap MaBPUIU TO3aKyHUU 00
Ocmrap a3 MabIaHXOM Maxallld, a3 KaOW/IM T'YIXOu OCHTOHUTH Ba yCYJIXOU

3JIEKTPOTAKIIOHKYHI ucTu(ho1a Oypaa 1maBa/.
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3AMHUMAXO
Samuman 1

TAC‘,,EMK MEKYH AM”

CAHAJIH
TATOMKHM HATHYAXOH TAXKWKOTXOM 1iIMMIL KOpH JmccepratcHonnn Tomisoaa
Vaeaa OauM aap mManayn “XyCcyCHATXOH THAPOTOr# Bd IHAPOXHMUABNH
mandaxon Tanmuim o6n H¥woKn" fapon naplhTr qapadan HIMHN HOMSEAH
HIMXOW TeXUMKH a3 pyid uxTieocn 25.00.27 — I'HIpomoTHsH XyILKH,
JUXMPAXOH ODH, THIpOXHMNg

KoMucens aap  xahard - capmyxat, e Kopxonan 00y
kanuamsatcus wn Kyao6: Xatwwmsona MLA., myaupu odonuirox Illapanos
Hypanii.. Awmupzoza O.X, - jun.1.. aupextopu HHeTuTy™ Mackazaxon ob,
ruapostepreTHra pa skonornad AMUT: Toambzona ¥.0. — xouMu HWIMIH
MHCrMIYTH MachanmaXou ob. IMAPO3HEpreTnKa ma oakonorims AMMT:
Ulaitsypasos @M. — T, wmyuups osmommroxw “Cnduru ob ea
axonorus’ - MHCTHTYTH Machaiaxon o0, THIPOIHePreTHKd Bd 3KONOIHAH
AMUAT:

CAHAIM MWIKYPPO L4p OH CYPAT TaXMS Ba HM30 MErysopew. K
HATHYAXOW TIMIN KOPH uuccepTaTcionun TomuGiona Ymeaa Oawm jap
vansis “XyCYCHATXOH THAPOJIOIA Bd IMAPOXHMHABHH Manbaxou rabMIHN
00N HymoKA™ Hapou AapBirk Japaqas HIMHH HOM34,11 HIMXOH TeXHHKH a3
pyitn  mxtmeocn 250027 - Tuopoiormsim  XymKA.  3aXHPAXoH  OOH,
ruapoxumus  aap Gavonnstn KB “ody xopean w. Kimmod” Tatdux
rapavIaact.

Haruaxon TaxXKHKOTXON HIMA 43 PyYM HOMIVH KOPXOW 3SpPHH NELIHHXON

Kapaa mynaan;

1. /lap MaBpHAH TALMHIOTH ax0 7 Do 00H OWOMKBaNRA:

- Tupudrann namynuaxon ob a3 MaHbanXOM Tabnn (1apéxo, KFAXO0, HOXXOH
APTE3NAHM BA +.).

- Tosua kapitadn 00 BobacTta 0a TaTadOTH MUBEPXOM CAHUTAPH.

- MHTHKO Ba TAKCHMOTH 00 THBACCY TH CHCTEMAH 00TABLMIIIKYHH.

- Hazopatu cupars o0 Jap TAMOMI MAPXHIdX0OH KOPKAPI Ba TALMHIH OH,

2. ap maspuay padun 00xXoH Hap108 BA TO3AKYHHH OHXO:

- Kabynu 00X0H MAPTOR 473 MHH TAKAXOH HCTUKOMATH BA 00BEKTXOM CABIO
Bd CAHOATH.

- HETHKONMH 06X0N NapToB TABACCYTH KyOYPXOH 00K napTos.

- Tosa KapiaHH 0OXOH MApTOR Jap uHwoory 06TO3aKYHA Bobucra Ba
MCBEPXOE, Kit DApOH IAPTOR 6a MYXHTH 3MCT MyKappap myaaan/i.
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3. lap camru rapmMuuy TatONKH MaspudaTH IKOIOT:

- MOHHTODHHIH PHOAH CTAHZAPTXOH OKOJOFA XAHIOMHM THPHOTAHM
HaMyHaxou o0 Ba HaMyHaxoH 0OXOH Napros.

- Koxmm goaanm tascupyn mandi 6a MyxuTH 3uCT.

- Ueruhonan naTHHaxom TaXKMKOT Jap CTPATEruaxo Ba GapHOMaXOH KOOI,

Tamwakkynu tapkubn xumussun 00 Ba TexHonornsm Oesapaprapaoni
TABACCYTH KOAryJAHTXO, HMKOHMATH HCTHROMaM rHixon OeHTOHMTH Oapon
TO3aKkyHun  ob6xo OGappaci rapamaa, camapaHokuM  McTHogam  ycyam
IMEKTPOTAKIOHKYHA OapoH TO3a Hamyaaud o0 MyaHsH Kapaa wyaa, MHYYHHH
TEXHOMOTHAXOH NEtIKa am onj1 6a TAbMHHN AMHUSTH CAHHTAPHIO IMHAEMHOIOTHI
obun axosmn munTakan K¥106 omyxra myad, TaBcHAXO Ba HOpaOHHHXOM Maxcyc
HEMHUXO/1 KAP/Ad 1Y/14aCT.

Capmyxanauc: %{/ﬂ” 4+« Xammzona WA,

My aHpH 03MOHIITOX: Aeleec e apunos H.

Mupexropu HMO. I3 Ba 3 A ' Amupsoaa O.X,

XOaAUMH HIMA; Tombd3ona V.0.

Myanpu O3monimrox; Iakvimypanos ®.H.
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Famuman 2

KEYMMHUTAW XUD3IW MYXHUTH 3UCTH
HAHM XYKYMATH HYMXYPHH TOYUKNCTOH
PAECATHU XH®3M MYXHTH 3HCT JAT
MUHTAKAM KYI0BHM BWIOATH XATIOH

335360, Yy nxypin Tovmn caeter w, K ofi, xagdonn H. Coxtoni 29, Ten.: (1992 §3227) 2 42-15, daxe
(4992 §32223 2. 47- 01, wnlsole a-maitckn kulolbT00@mail.ru

NeS46as« St n_ AL 2024

MABJIYMOTHOMA
OH ©4 TATOWKH AMATAH 1 THYAX0H TAXKHKOT

PatcaTi xudi3i MyXuTH 3ECT 1P MIIITAKAN Kynobr Buaosatu Xairio-d
HTTHIOD MEAMXA A, KU NATIFaxon HIMHN XOPH JUCOCP1aTCHONHA Toaubseaa
Vaeaa O:auM Taxrn VHBONK “XYCYCHsIXOH MHADOJIOrH B TTHAPOXAMAAGIM
MAHBAXOH TATBMAHK 06U HFLWOKA™ DAPON AUpCHTH Aapatia HoIMHE HOMILIN
HIMXOM TeXIMKH a3 pPyHH HXTHCOCH 250027 - 'HIposorMAH  XYLWKH,
HUXHPAXOM OOH, THAPOXIMUS Nup (hanonATH xopud Pagearu Xpriig MyXHTH
apeTn vuerakan Kymodu Buiogrn Xa (104 Ta10HKH Xy4po SthTiact,

Mapayh: XYCYCHSTXOH THAPOTIOTH B4 THAPOXHMHARILA MAHDAXOH
TaLMHHKA 001 HTILOKIT,

Makeaiz MyToOHK HaMYJdHIL BaTH4axon TaXKHKOTH umvi  6a
(rpoaHaT avam Padear xudisd MK 3HCT, HApOH HCTHPOLAH OKHIIOHAA
JaxHpaxon 1abHi nd KOXHIT I0JaEH T4 bCHPH wandiu HHCOH (a Tabual,

Myaceacan WIMH - 1AXKIKOTH UneryryTn Machanuxol  od.
L APOINEPIeTHRA Ba 3Komor st AMMT.

HutHgaxoH acoch;

1. MyulidarEy Iy XyCYCHaTxon acotii THAPMIOTH BE LIPOXHMHABHATT
capuALLMAXoN 0OHI MTUXpu A¥inande Ba MInaKan Ki.100.

2. Taxmian cudaty obxou mraxpa Jymasbe Ba TAXKHKOTH OMHIXOH
acocku Dd OH T bLUPRYIHIUL.

3. Apsi0HH X0.4TH THIPOXIMHABHU CAPUHIIMAXOH 00U 1DAXPH
Oymande sy vEHTAaKaR Ki1ob.

4, AMCILIaM OHOXHMMMBMI PUndHIE XY, TOsdIaBHi of Jap MHCOOH
Japén Bapsod.

5. TuBCHAXO B TOPABMIIKD quxa T XU K CHPaTH CapualiMaxoH abmn
maxpn Aymante sa MusTarkan Kynob.

BasuduXon acoCHH Ta 1OHK:
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- Xut3n MyXuTH 3HUCT TABACCYTH UCTU(HOIAN TEXHOIOTHSIXO Ba YCYTIXOH
MELTHUXO LIy A.

- TakBUATH HIOPAKYHUH 3aXUPaX0y TAOMM 1ap 4COCH HATHYAXOH HIIMH.

- MycraxkaM KapOaHH acocXoW WiIMHA Oapon Kalyaum Kapopxou
CTpaTer .

- bamann GapoolutaHu caTXW OTOXUM yoMea jJap Oopau HaTH4axou
TAXKHKOT.

Hartuyaxon WiMia 1ap caMTXoH 3epHH TaTOMKH Xyapo édraact:

- AManit HaMyaaHM JIONXaxou MUIOTH Aap MUHTAKAXO0W MHTUXOOIIY 1a.

- HazopaTu yapaéH Ba Tax) MM HATHYAXOHN TaTOUK,

- [MemHnnxoau TaBCUsAX0 Oapou TaTOUKHK BacebTap.

- bBexrap wmymanu Ba3bM IKOJOTUM MHHTAKaxou 3epu xamad
Kapop/IOIITa.

- TapMuHN HCTU(OIAN YCTYBOPH 3aXUPAXOHN TAOHH.

- Iact kapmanm catxy uGIOCIIABA Ba TAbCUPXOU MaH(pUKU TAFUNPEOHH
UKJTIM.

- Bamang 6apaomtann MabpudaTh IKOIOTH gap 6aifHI axoIi.

Capnopu Paécar Paxmonanii M.

Cappopm mys0an Ha30paTH AaBIaTUH
-
uctudoaa Ba xuhsu 3axupaxou 00 ) Hewmaros C.
7 B
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Jamuman 3
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