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PucyHok 2 - TpanuuniiiHe 6i0yIoTiuHEe OYHUIIICHHS BOIU B a6POTEHKY

TakuM YMHOM, MOXXHa 3pOOMTH BHCHOBOK, IIO ICHye Oarato pi3HHUX METOiB
OYMINEHHS BOIU. Alle, HA MO0 IyMKY, Halle()eKTHBHIIINM € yHiBEpcaJlbHa TEXHOJIOTIYHA
cxeMa, 300paskeHa Ha puc. 1, a. Ii MoXHa 3aCTOCOBYBATH /Il OUHMILEHHS MPUPOIHOI BOIHU
OyIb-KO1 SIKOCTI.
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1. 3anonbceknit A. K. Bomorocrauanns, BonoBinBeneHns ta skicts Boau: [linpyunuk: - K.: Buma mk.,
2005. - 671 c.: in.

2. Kymnbcekuit JI. A., Ctpokau I1. I1. Texnonmorus ouncTku nmpupoaHeix Box. — K., 1981. — 328 c.

3. ®Di3uK0-XiMIYHI OCHOBH TEXHOJIOT1I ouMineHHs cTidaux Box / A. K. 3amonscekuii, H. A. Mimkosa, . M.
Acrtpenis Ta i1, — K.: JIi6pa, 2000. — 552 c.

4. Hukonanze I'. Y. TexHONOTHS OYUCTKH MIPUPOAHBIX BoA. — M.: Beicmr. mik., 1987. — 479 c.

5. CripaBOYHHMK MO CBOMCTBaM, MeTo/iaM aHajiu3a U ounuctku Bojwl / JI. A. Kynbckuii, U. T'. ['opoHOBCKHIL. —

K.: Hayk. {ymka, 1980. — 522 c.

PaCCMOTpeHH COBPEMECHHBIC TCXHOJIOTMYECKUEC CXCMbI JId IMOATOTOBKH MMUTHEBOM BO/JIbI, ITOKa3aHbI
OCHOBHBIE CXE€MbI OUMCTKH IUTHLEBOM BOJBI U OMOJIOTHYECKAs OYHUCTKA CTOYHBIX BOJ. HpOBeI[eH aHaJIn3 CXEM
OYHMCTKHU U MTOKa3aHbl MPEUMYIIIECTBA KAXKIOI'0 U3 METOJ0B.

YK 643.316.8

JI.B. Tumenko, BuK1., Q. B. OpioBcbKa cTya.
Kiposoepaocvruii nayionanbhuti mexuiunuil yHisepcumem

BuoOip 1 oxopoHa Bij 3a0pyAHEHHS JKEPEJT MUTHOTO
BOJIONIOCTa4YaHHS

B crarti posrmsHyTi muisxu 3a0pyAZHEHHS BOJOHOCHHX TOPH3OHTIB TIPH OpTraHizalii MUTHOTO
BOJIONIOCTa4YaHHs. BCTaHOBJIEHO, M0 HalepEeKTUBHIIIMM METOAOM OOpOTHOU 3 OIOJOTiYHUM 3a0pyJHEHHSM €
3HE3apaKEHHS, JUIs 3IIHCHEHHS SKOr0 B CTATTI NPHUBENCHI NPAKTUYHI MPOIO3MIII, B MepIly 4epry,
BCTAHOBJICHHSI 30H CaHITapHOI OXOPOHH, SIKi TO3BOJISAIOTH MIATPUMATH BOA03200pH Y BIAMOBITHOMY CaHITApPHOMY
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CTaHi.

Bopa — naliiinHimmi npupoanuii pecypc. BoHa Bimirpae BUHATKOBY pOJIb y Tpoiiecax
OoOMiHY pPEYOBMH, IO CTaHOBJIATH OCHOBY JXHUTTsA. Bennye3sHe 3HaYeHHA BojJa Mae B
MIPOMHUCIIOBOMY 1 CUTBCHKOTOCIIOIAPCHKOMY BHPOOHHUIITBI. 3arajibHOBIIOMa HEOOXITHICTH il
JUsi TOOYyTOBUX MOTpeO JIFOAMHU, BCiX POCIMH 1 TBapuH. Jlns 6araThoX >KMBHUX ICTOT BOHA
CITy>)KATh CEPEJIOBHILEM iICHYBaHHSI.

VY pa3i BUKOPUCTAHHS MiA3EMHUX JKEpen JUIsl MUTHOTO BOAONOCTaYaHHS BEJIHUKOIO
HEeOEe3MeKoI € BIPOTiIMHICTh 3a0pyAHEHHS MiA3€MHHUX BOJ MMATOr€HHOKI MiKpodIoporo.
MosxnuBi ABa HUISIXU 3a0pyTHEHHS MiKpOOaMH MiJ3eMHUX BOJl Y BOJOHOCHOMY T'OPU30HTI.

VY mnepmomy BUTNAAKy 3a0pyJHEHHS Yy BOXYy TMOTPAIUIAIOTh YHACHIJOK Mirparii
cyOcTpariB, MO MICTITh MIKPOOPTaHi3MH, 3 TIOBEpXHI TIPYHTY BEpPTUKAIbHO BHU3.
3a0pyAHEHHS MPOHUKAIOTh Kpi3h I'PYHTOBUH INAp 1 MiJCTHIIAIOYH TPYHTH, B SIKUX 3aBISKU
XIMIKO-(pI3UYHUM Ta MIKpOOIOJOTIYHUM TpollecaM IXHsS KiJbKICTh 3HAYHO 3MEHIIYETHCA.
OcnoBHa Maca Oakrepii (mo 90%) 3arpumyerbcs mapom I1pyHTy 0,4 M 32 ymMOBH
HEMOPYIIHOCTI TPYHTOBOTO MOKPUBY LMX OJHOPIAHUX MiACTHIAIOYMX TMopid. [nmubuHa
NPOHUKHEHHS OaKTepidi 3aJeKUTh TAKOXK B TOTY)KHOCTI IOBEPXHEBOTO JDKEpena
3a0pyIHEHHS.

Bimomo, 1m0 B pi3HHMX TiPOTE€ONIOTIYHMX YMOBaX BW)KMBAaHHS KHIIKOBOI IMMaJHYKU
ctaHoBUTHY0-210 110, a TpUBaili TEPMiHM BUKUBAHHS MalOTh €HTEPOKOKH.

Jlnist mepioro nuisaxy 3a0pyAHEHHS XapaKTepHa HasBHICTH JIATEHTHOTO TEpioy Mix
4acoM MPOsIBY MOBEPXHEBOTO OCEPeNKy MIKpoOHOTO 3a0pynHeHHs ( BUTpiOHa I momwuiiHa
SMH, HEOPraHI30BaHE 3BAJIMIIC TOIMIO)I HAAXO/NKCHHIM 3a0pyJHCHHS Yy BOJOHOCHUU
TOPU30HT, CTAJICTh 3a0pyJIHEHHs MicCs 3aKIHUEHHs JIATEHTHOrO Nepioly Ta 3aJMIIKOBE
HA/IXOJDKEHHS 3a0pyJHEHHS TICIIs JIIKBIIAIlil TOBEPXHEBOTO OCEPEIKY

Jpyruii mugx — e HaAXOKeHHS MIKpOOHOTO 3a0pyJHEHHsI uyepe3 BoJ03a0ipHi
CHOpPYAH 3a IX HENpaBHJILHOTO MOHTAXy, MOPYIIEHb y MPOLECi eKcIuTyaTamii crnopyn ,
HEIOTPUMAaHHS 30H CaHITapHOI OXOPOHU. B 11boMy BHUMajgKy 3a0pyJHEHHS BOAU BiIOYyBA€ThCA
MUTTEBO, aJIe TICIIsl BUSBJICHHS MOKE OYTH IIBUIKO MPU3YTTHHEHE.

ITig yac BuGOpPY mkepen MOCTayaHHs MiJ3EMHUX BOJ IMEpeBary BiAJalOTh JKepenam
nepmioro i apyroro kiaciB. Jkepenma mepmioro Kiacy MOXKHA eKCIUTyaTyBaTh 0e3
BUKOPUCTAaHHS Oyab-SKUX cropyl i ouuineHHs. Ilpu excrumyaramii mig3eMHHX JKepel
JPYTOro Kiacy MiJroTOBKY BOJY 3a3BHUail 3aBEPIIYIOTH ii 3HE3aPAKCHHSIM.

BukopucranHs Jpkepen TpPeTbOro Kiacy IMOB’S3HE 3 BEIMKMMHU KamiTaJbHUMHU
BUTpaTaMH Ha OyMIBHUITBO W EKCIUTyaTallil0 OYMCHHUX cropyd. Jns HUX XapakTepHa
HEHA/IIMHICTh CHUCTEMHU Ta MOTpeda yTpUMaHHS CIeliaJbHOro KBai(hiKOBaHOTO IHXKEHepa-
TEXHIYHOTO TIEPCOHAITY.

3 Meror0 3a0e3MeyeHHs TrapaHTOBAHOI'O IOCTAYaHHS SKICHOI BOAU 3 MIA3EMHMX
JDKepen MoTpiOHa opraHizanis 30H caHiTapHOi oxopoHu (3CO). OcTaHHI TOBUHHI HacaMIiepe
3a0e3MeunTH CaHiTapHy HaAIMHICTh pKepen BogonocTadyanHs. Lli 30HH MaloTh TpU MOSICH.

Posmipu meproro nosicy 3CO mig3zeMHOro JpKeperna BOJONOCTAYaHHS 3alIeKaTh BiJl
CTyIeHs Horo 3axuineHocTi. [Tosic Mae OXOIIIOBaTH TEPUTOPIIO, SIKa BIANOBIIa€ HAHKPYTIIIii
BOPOHIII JIeTIpecii, B SAKii CTBOPIOETHCS peallbHA MOXKIIUBICT JUISI HAIXOIDKCHHS BOAU 3
HOBEPXHI 3eMili yepe3 JeeKTH B Tipchbkux nopojax. OcTaHHI MOXYTb OyTH IOB’S3aHHI 3
nporiecom OypiHHS cBepanoBuH Benmuuna paniyca 3CO nans Oe3HamipHUX TOPHU3OHTIB
cTtaHoBUTH 50 M, mys MDKIIIaCTOBUX HamipHUX-30M. TepuTopist mepioro mosicy mae
OyTu oropomxeHa. Ha Hei He oIycKaroThesi CTOPOHHI 0co0u Ta 3a00pOHS€THCs Oy 1IBHUILITBO
Oynb- IKMX 00’€TiB, HE MOB’ I3aHUX 3 TIOTPEOaAMU BOJAOIIPOBOY.

3aBmanHsM apyroro i Tperboro mosiciB 3CO mig3eMHUX pKepen € 30epeskeHHs
CTaJIOCTI MPHUPOTHOTO CKJIaay BOJW. J[0 BOJOHOCHOTO TOPHU3OHTY TOBEpPXHI 3a0pyTHEHHS
MOXYTb MIPOHUKHYTH 3 TUISTHKH JKUBJICHHS TOPU30HTY, Ji¢ BiH BUXOJUThH Ha TIOBEPXHIO 3€MIIi,
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yepe3 Je(eKTH BOJOHETPOHUKHOI TOKpiBII abo0 uepe3 MmopymieHi mig dYac OypiHHS
CBEp/UIOBHUH TEOJIOTIYHI CTPYKTYpH. B Takux BHIAJAKaxX CTBOPIOETHCS 3B’S30K MIX
TOPU30HTAMH, PO3MIIICHUMH Ha PI3HUX TNIMOUHAX.

Hpyruii nosic 3CO edeKkTuBHO 3aXuIlae MiA3eMHI BOAU BiJl MIKPOOHOTO 3a0py THEHHS.
Mexa npyroro mnosicy BHU3HAYa€ThCAd TiIPOAMHAMIYHMMHU po3paxyHkamu. Ilpm npomy
JIOITyCTUMA TPUBATICTh MPOCYBaHHA (PPOHTY MIKPOOHOTO 3a0pyIAHEHHS [UIS TPYHTOBHX BOJ
ctanoBuTh 400 110, a ms mikmactoBux — 200 m16. 3a el yac maroreHHi 6aktepii il BIpycHi
BTPaYyaroTh KHUTTE3AATHICTH 1 BIPYJICHTHICTD.

Mexy tpetsoro noscy 3CO mia3eMHOro JpKepeiia BU3HAYal0Th TAKOXK 32 JOIIOMOTOI0
riipoavHaMiyHUX po3paxyHkiB. [lig wac TiIpoAWHAMIYHHMX PO3PAXYHKIB MEpPEeMIileHHS
3a0pyIHEHb YPAXOBYIOTh HAXWJI ITJI3EMHOTO TOTOKY, aKTUBHY IOPUCTICTh BOJOBMICHHX
MOp1J, MOTY>KHICTh BOJOHOCHOTOT'O TOPU30HTY 1 1e6IT BO03a00py, TOOTO BCi MapamMeTpH, Bif
SIKUX 3QJIC)KHUTh IIBUKICTH IMiJ36MHOTO TIOTOKY.

VY npyromy i tperbomy mnosicax 3CO mig3eMHHX JpKepen 3A1MCHIOITH CrelialbHi
3aX0¥ ISl 3aXUCTY IPYHTOBOTO MOKPUBY BiJl MOIIKO/KEHHS 1 3a0pyAHEHHS Ta 3armo0iraHHas
OyIb-sIKili MOKIIMBOCTI 1H(IBTpallii MOBEPXHEBUX 3a0pyAHEHb B €KCILTyaTOBAaHUI TOPU30HT.
I3 iero MeTor0 Ha TEPHUTOPIi 30HU BC1 HENiI0Y1 CBEPVIOBHHU Tpeba peTesbHO 3aTaMIIOHyBaTH
a00 BiTHOBUTH, SKIIIO 1€ MOXJINBO. CBEPATIOBUHH OYHILAIOTH BiJl 3a0pyIHEHB, TPOMHUBAIOTH 1
Ne3iHpIKyI0Th PO3YMHOM XJIOPHOTO BAallHA 3 YMICTOM aKTHBHOTO XJIOPY i3 pO3paxyHKy 75-
100 wmr/n. PobGouy 4acTMHY CBEpUIOBUHM 3aCHMAlOTh YUCTUM MpOe3iHPIKOBAaHUM
¢GinbTpyBabHUM MatepiasioM ( TpaBieM, IMICKOM), MICIS YO0 HW)KHIO YaCTUHY 3aIMBAIOTh
[HEMEHTHUM PO3YMHOM TiJ THUCKOM MJis MPOHUKHEHHS HOro B MK TPyOHMI 1 3aTpyOHU
npocropu. Ilicns mporo obcamHi TpyOHM 3pizaroTh Ha BHCOTI 0,5 M Bix MOBEpPXHI 3eMIIi.
HaBkosio cBepanoBUHM 00JaIITOBYIOTh WIypd Ha raubuHi 1,5-2 M, [KMil 3a1MBalOTh
PO3UYMHOM IIEMEHTY.

Ha tepuropii npyroro i tpersoro noscis 3CO 3a00poHs€TbCS po3poOKa KOPUCHUX
KOTIAJIMH, TiJ3¢€MHE CKJIAAyBaHHS Ta 3aXOPOHEHHS TBEPAUX MOOYTOBHX 1 MPOMHCIOBHX
BIIXOJIB, a TakKoX OYJIIBHHUIITBO CBEPIJIOBMH MJii 3aKauyBaHHS BiAMpalbOBaHUX BOA Yy
MIHOOKI TI3€MH1 TOPU30HTH.

3a0pyiHEeHHs BOAHUX pecypciB Lie Oyab-sAKi 3MIHU (I3UYHUX, XIMIYHUX 1 610I0TTYHUX
BJIACTUBOCTEH BOIW Yy BOJOMMHINAX y 3B’S3KY 13 CKHIAHHAM y HHUX PIJKUX, TBEPOUX 1
ra3onoJiOHUX PEYOBHUH, SIKi 3aMOJIIOI0Th A00 MOXYTh CTBOPUTH HE3PYUHOCTI, pOOJISIN BOAY
JAaHUX BOJOMMHI HEOE3NMEeYHOI JUIsi BUKOPUCTAHHS, 3aBJAlOYM 30MTKY HAapOJHOMY
TOCIIOIAPCTBY, 3/I0POB’10 1 Oe3melli HaceIeHHs.

OcHOBHUMH JKeperaMu 3a0pyTHEHHsS 1 3aCMIYeHHS BOJOWMUIN € HEIO0CTaTHHO
OYHILEH] CTIYHI BOJIU MPOMUCIOBHUX 1 KOMYHAJIBHUX MiJIPUEMCTB, KPYITHUX TBAPUHHUIILKHIX
KOMIUIEKCIB, BIAXOIM BUPOOHHUITBA MPHU PO3pOOII PYTHUX KOTAIWH;, BOIHU INAXT, PYAHHUKIB,
00poOI11i 1 criaBi JicomaTepialiB; CKUAAHHS BOJHOTO 1 3aJIi3HUYHOTO TPAHCIIOPTY; BIIXOIU
NEepBUHHOI OOpOOKM JIbOHY, MECTUIUAN 1 T.iH. 3a0pyIHIOIOYI PEYOBHHH, MOTPAIUIIIOUH B
HOPUPOAHI BOAOHMMUILA, TPU3BOJATH 10 AKICHUX 3MiH BOJH, 5IKi, B OCHOBHOMY, BUSIBJISIIOTHCS B
3MiHI (I3WYHUX BIACTUBOCTEH BOAM (30KpeMa, MosBa HENPHUEMHHUX 3alaxiB, MPUCMAKIB i
T.iH.), y 3MiHI XIMIYHOTO CKJaAy BOAM (30KpeMa, MosiBa B Hill WIKiATUBUX pPEYOBHH), B
HasBHOCTI IJIABAIOYMX PEUOBHH Ha IMOBEPXHI BOAM 1 BIAKIIAAaHHI X HA JTHI BOJOWMHUIIL.

Buknukae cepitozny Typ60Ty 3a0pyAHEHHs BOAOHMMUIL IECTULMIAMU 1 MIHEPATbHUMHU
no0prBaMU, sIKi MOTPAIUISIOTH 3 TOJIB Pa3oM i3 CTPYMEHSMH JOIIOBOi 1 Tajoi Bomu. B
pe3yJbTaTi AOCHIPKEHb, HAIPUKJIIA/, T0BEIEHO, MECTULMIU, 10 MICTIATbCSA Y BOJI Y BUIIISAAL
CyCIIeH31l, pO3YMHSIOTHCS B HAQTONPOAYKTaX, SKHUMU 3a0pyaHeHI piuku i ozepa. Lls
B33a€MO/Iisl IPU3BOJUTH JI0 3HAUHOTO OCIAa0JIEHHS OKUCITIOBAIIBHUX (PYHKLIH BOJHUX POCIHH.
[Motpamnstoun y BOJOWMUINA, TECTHUIIMIN HArPOMADKYIOThCS B IIAHKTOHI, OeHTOCI, puoi, a
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M0 JIAHIIOTY KUBJICHHS MOTPAIUISIOTh B OPraHi3M JIIOJMHU, J1I0YM HETaTUBHO K HAa OKpeMi
OpraHu, TaK 1 Ha OpraHi3M B LIOMY.

OnHUM 3 OCHOBHUX HAMPSMKIB POOOTH 3 OXOPOHH BOJHUX PECYPCIB € BIPOBAKEHHS
HOBHX TEXHOJIOTIYHUX TPOILECIB BUPOOHUIITBA, MEpEXiJ Ha 3aMKHYTI (O€3CTiuHi) LHUKIN
BOJIOTIOCTAYaHHS, JI€ OYHWIIEHI CTIiYHI BOAM HE CKHUJAIOThCS, a 0aratopa3oBo
BUKOPHCTOBYIOTBCS Yy TEXHOJNOTIYHHUX Tpolecax. 3aMKHYTI IUKIM POMHUCIOBOTO
BOJIOTIOCTAYaHHS J1ayTh MOMJIMBICTh IIOBHICTIO JIIKBIIyBaTH CKHJAHHS CTIYHUX BOJ Y
MOBEPXHEBI BOJONMH, a CBIXXY BOJY BHKOPHUCTOBYBATU i IMOTOBHEHHS OE3MOBOPOTHUX
BTpAaT.

OxopoHi BOA cHpUs€ palioHAIbHE BOJOKOPHUCTYBaHHS, KOMILJIEKC 3aXOJIiB,
CIpPSIMOBAaHWX Ha 3HIDKEGHHS 3a00py CBIKOI BOJAM TPOMHUCIOBHMH, KOMYHAJIBHUMU,
CUTBCHKOTOCTIOAAPCHKUMH  Ta 1HIIMMH 00’ €KTaMM i TEXHOJOTIYHO BHUIMPABIAHE 3MEHIICHHS
3araJibHOi BUTPATH BOAM Y BUPOOHHUHUX MPOIIECAX.

OxopoHa BOJHUX pecypciB mepeadayae: 3aCTOCYBaHHS €KOJIOTIYHO YHUCTHX
(“3esieHnX’’) TEXHOJIOTIM y BUPOOHMIITBI JUISl TOJIIMIIEHHS SIKOCTI BOJ, 3aloO0IraHHIO iX
3a0pyIHEHHIO 1 IeperpiBaHHIO.

3axoau TIOZ0 OXOPOHH BOJHUX PECypCiB TOAUIAIOTBCS Ha TpodinakTudHi (
HampaBlieHI Ha HeaomymieHHs (abo oOMeXeHHs) MOSBU HOBUX JiKeped 3a0pyaHEHHS,
3aCMIYCHHSI 1 BUCHA)KEHHSI BOJ) Ta MPAKTHUHI (HAINpaBlieHI Ha yCYHEHHS HECTIPUSTIUBOTO
BIUIMBY T'OCIIOIAPCHKOT AISIBHOCTI Ha cTaH Bof). Jlo mpodiIaKTHYHUX 3aXOMA1B BIAHOCUTHCS:
po3po0Ka cxeM KOMIUIEKCHOTO BHKOPHCTAHHS M OXOPOHH BOJIHHUX PECYpCiB; €KOJIOTiuHa
eKCIIepTH3a MPOEKTIB OyAIBHUITBA 1 PEKOHCTPYKIIli 00’ €KTIB, sIKI BIUIMBAIOTh HAa KUTbKICHUIN
Ta SKICHUA CTaH BOJ[; HOPMYBaHHS BOJIOCIIO)KMBAHHS 1 BOJOBIJIBEJCHHS; KOHTPOJIb 32
CKUIAHHSAM CTIYHHUX BOJ 1 CTAHOM BOJIHUX 00’ €KTIB.

Jlo TIpaKTUYHUX 3aXOMIB BIJHOCATHCS: BCTAHOBJICHS HOPM TPAHUYHO - JOITYCTHMHX
ckunis (I'’ZIC) y BoaHi 00’ekTH 3a0pyIHIOIOUMX PEUOBUH 31 CTIYHUMH BOJAMH JIFOUMX
MiIPUEMCTB 1 BBEJCHHS B SKCILTyaTallif0 OYUCHHUX CIIOPYH JJISl JOCSITHEHHS BCTAHOBJICHUX
HopM I'JIC; 3acTocyBaHHS pi3HOTO poAy CaHKIIN (BIAMOBIAHO A0 YUHHOTO 3aKOHOJABCTBA) 32
3a0pyAHEHHSI.

TakuM 4KMHOM, OXOpOHA 1 pallioHATbHE BUKOPHCTAHHSA BOJHUX PECYpCiB, Il OJHA 3
JAHOK KOMILJIEKCHOI CBITOBOI MPOOJIEMU OXOPOHH MTPUPOIH.
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B crathe paccMOTpeHBI MYTH 3arpsi3HEHHs BOJOHOCHBIX T'OPHU30HTOB IMPH OPraHU3allid MUTHEBOTO
BOZOCHAOXKEHHUs. Y CTaHOBJIEHO, YTO CaMbIM €()EKTUBHBIM METOJIOM OOpHOBI C OMOIOTHUECKUMH 3arpsI3HEHUSIMHU
€CTh 00e33apaKMBaHUE, IS OCYIIECCTBICHHsI KOTOPOTO B CTaThe MPHUBEICHBI MPEIOKEHHS, B TICPBYIO O4Yepeb,
9TO 30HBI CAaHUTAPHON OXpaHbI, KOTOPHIC IO3BOJSIIOT TMOJUICPKUBATh BOA03a00phl B COOTBETCTBYIOILIEM
CaHHTAapPHOM COCTOSIHHUH.
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