HNcnonab30BaHne NPONMUIICHIJIMKOJISA B KA4eCTBE XJIAJIOHOCUTEJIS B
CTapoOM 000PYJA0OBAHUM - CIIOCO0 MOBBIIEHNUS IKCILIYATANMOHHOM
0€30IacHOCTH NMpeaNnPUsITHI

uncenep OAO «MKIIIB» llanoganenxo A.A.
Beoywuii unocenep-mexanux OAO « MKILBy» Ceewnuxos A.B.
I'nasnvui mexanux OAO «MKILBy» 3enxkun U.@

Bricokass aMMHAK0EMKOCTb X0J10AMJIbHOM cucTemMbl?! Boicokast
KATErOpUilHOCTh 00bEKTA, MOCTOSIHHBIE KOHTPOJIb M poBepku?! PacconbHbIil
xJaaoHocuresib?! Koppo3ust 000pynoBanus, nocTosinubie apapuu?! ... XBaTur
— pewnJi coBet aupekTopoB OAQO «MockoBckuii Komounar Hlammanckux
Bun» ¥ N0CTAaHOBWJI 3aMEHUTH XJIAJOHOCHTEIb — KOPPO3MOHHO ONACHBIN
paccoJ Ha ocHoBe CaCl,.

3amaua 3aMeHbI MPOMEXKYTOUYHOTO XJIAJOHOCUTEIS OblJIa JOCTATOYHO CIIOKHOM:
MEPEUTH HA HOBBII, COBPEMEHHBIN XJIaJIOHOCHUTEIb, YIOBJIETBOPSIOMIMN BCEM
TpeOOBAHUSM MUIIEBOTO MPEANPUITHS, O€3 3aMEHBI MPOU3BOJICTBEHHOMN JTMHUH,
BKJIFOYAsi EMKOCTH C PyOaIikaMu OXJIKIEHUS, TeTNIO0OOMEHHUKH U TPYOOTIPOBOIHI,
KOTOphbIe 24 roaa skcrtyaTupoBainuch Ha paccose CaCl,.

[To psamy mapameTpoB (KOppO3UOHHAS, SKOJIOTUYECKAs], TOKCUKOJIOTHYeCKas
0€30MacHOCTh XJIAJJOHOCUTEISI) ObLT BEIOPAH BOIHBIN PacTBOP MPOMHIICH-TIIUKOJIS.
Pemaromue 10Bo/bI B €10 MOJIB3Y: BOAHBIE PACTBOPHI MPOMMUIIECHTJIMKOJIS,
coneprkaiue 6osee 40 % BOJIbI, HE 3arOParOTCs OT OTKPHITOTO IJIAMEHU, OHU
9KOJIOTUYECKH ¥ TOKCUKOJIOTUYECKU O€30TacHbl — CPEIHSSI CMEPTENbHAS 1032 JJIs
Mmeimieit LDsy coctaBnser 6onee 20 000 mr Ha 1 KT Macchl d)KUBOTHOTO (15T
cpaBuenus - LDsy CaCl, coctaBnser meHee 1000 Mr/kr). DTo akTyallbHO B Clydae
MPOTEUEKE XJIAIOHOCUTENS B OXJIAXKIAEMYIO MMUILEBYIO IPOIYKIIMIO UIH €T0
MONAaJaHUU B TPYHTOBBIE BOJIbI IIPU aBaAPHUITHOM pa3repMeTH3allui CUCTEMBI.
BeposaTHocTh cepbe3HOro OTpaBiIeHHS TOTpeOUTEIeH TPOU3BOIUMON TTHIIEBOM
MPOAYKIMEN IPU UCII0JIb30BAHUHU XJIAJIOHOCUTEIEH HA OCHOBE MPOMUIICHIITMKOIS
MPaKTUYECKHU UCKIIIoUeHa. [IponuneHrnukons He U3MEHsSIET BKyca, IBETa U 3araxa
MUIIEBON MpoayKiuu. B Poccuu mponuaeHrIMKoIb MPOU3BOAUTCS HA HECKOJIBKHUX
MPEANPUATUAX U IPU HEOOXOIUMOCTH, B aBApUNUHBIX CIy4asix, €ro MOXKHO
OTEpPATUBHO JIOKYIUTh, YTOOBI 3allpaBUTh CUCTEMY. Ha mpakTHke u3BECTHBI CIIydaw,
KOTJa I0CJie aBapUMHON MPOTEUKHU XJIAJIOHOCUTENS, TPOU3BOAUMOTO MOHOTIOJIUCTOM
(Hampumep, XJIaJOHOCUTENIS Ha OCHOBE ATUIIKApOUTOIIA), BOSHUKAIN TPYIHOCTHU C
€ro ONepaTUBHOM JO3aKYIKOM. 3HAYNTEIbHbBIE CPOKH ITOCTABKH XJIaJOHOCUTEINEH
3apyOEKHBIX TPOU3BOIUTENCH TAKKE MOTYT UMETh O0JIC3HEHHBIC MTOCIICICTBUS TSI
KOMOMHATA.

XJaJOHOCUTENIN Ha OCHOBE MPOIMIICHTIIMKOJIS XOPOIIo n3y4yeHsl (6omnee 40 et
skcmutyatanun). OJJHaKo BCe €BPOIMEMCKUE U3TOTOBUTENN MPOMUICHTIIMKOJIEBBIX
XJIJOHOCUTENEH B OJHOCTOPOHHEM MOPSIKE CHUMAIOT € Ce0sl rapaHTHH, €CIH UX
XJIAJIOHOCUTENH 3aJIMBAIOTCS HE B HOBBIE CUCTEMbI UJIU €CJIM U3MEHSIETCSl COCTaB
XJIAIOHOCUTENS (HAapUMeEp, U3-3a MPOTEUKHU B XJIAJIOHOCUTENh OXJIakKAaeMOI
npoayKiuu). BMecte ¢ TeM U3BECTHO, YTO BEPOSATHOCTh TAKOU MPOTEUYKU JOCTATOUYHO



BbIcOKa. [loaTOMYy eBpomneiickue N3roTOBUTENH ObUINA MCKITFOUEHBI KakK
[IOTEHMAJIbHBIE TTOCTABUIUKH XJIaJOHOCUTEIA, & CEPE3HOCTh U OTBETCTBEHHOCTD
MIPEACTOSILEN ONEpaLliU 110 IIPOMBIBKE CUCTEMBI YK€ HE BbI3bIBAJIa COMHEHUS.

OcTtaBasicsi HepelIeHHbIM BOIIPOC: YeM MPOMbIBaTh cucteMy? BoaonpoBoHas Boia
HE pPacTBOPSET B IOJDKHOM MEpE OTIIOKEHUS OT pacconos. ClieoBaTeNbHO,
TpeOyeTcs: KUCIOTHAs MPOMBIBKA. Poccuiickne KoMImaHuu B OOJIBITMHCTBE CITyYacB
MPEAJIAraioT )KECTKYI0 KUCIOTHYIO POMBIBKY IPHU BBICOKMX TeMIeparypax (0oiee
50 °C), 4To HEMPUEMJIEMO JJI SMATIMPOBAHHOTO 000PYA0BaHUs, TaK KaK SMallb
MOJKET MOTPECKATHCS U OTKOJIOThCSI. COTpYyAHUKH KOMOMHATA CAaMOCTOSTEIBHO
poOOBaIM MPUMEHSATH Pa3peKIaMUpOBaHHbIE ObITOBBIE cpeacTBa (« Tupper»,
«CuIHUTT» ¥ T.[.), TPOMBIILIEHHbIE METObI (OYMCTKA TUMOHHOMN U COJISTHOM
KHUCJIOTaMH ), HApO/AHbIE CIIOCOOBI (IIPOMBIBKA KOHBSIKOM) U MHOT'O€ JIPYTOE.
HcnpoboBanHbIe METOBI HE YAAISIIN 3arpA3HEHUS B JOCTATOYHON CTETIEHH, a
TEMJI00OMEHHUKHU U TPYOOIIPOBOIbI OT HEKOTOPBIX CPEJACTB NOTEKJIN B MECTAX
CBapKHU.

OnHa U3 NPUYUH HEYyAa4 MPUMEHEHHUS POCTHIX PEIICHUI MPU BHIMBIBAHUU U3
TETIOOOMEHHBIX CUCTEM 3arpsi3HCHUH, HAKOTUBIIIMXCSI 332 MHOTHE TOJIbI
SKCIUTyaTallly, HATJISIIHO MPEICTaBICHA Ha CXeMe 00pa30BaHUs OTJIOKCHUHN B
akpaTtodope ¢ pybamkoit oxnaxaenus (puc. 1).

YBEIUYNUTE PUCYHOK

Hlcxopaupod mot oK
JARUHOCHT A

HakimH oK opp M OHEEE OTA0EEE £ b :
Ha cTemsas obopyRosania '

B XoRAupE noTox
HIATOHOCHT £

Jhok KOHTPOMA ¥a4ecTER
MPOMEIEED - ERpES B pyhanme
(Prc. 1.3:4)

HapsmetoropposHoHHE & OTI10: estee
B scTofiHo some

Tenaoksora e

Puc. 1. Cxema oOpa3oBaHMs HAKAITHO-KOPPO3UOHHBIX OTIOKEHHUH B aKpaTopope ¢ pyOalIKOH OXITaxXACHHS



S : y a Puc. 2.

3 o
TIpoussoocmeennas nunus axpamopopos emxocmuio 25 m” kasicowlil 6 yexe wamnanuzayuu Mockoecko2o kombunama
WAMRAHCKUX UH: A — YYACMOK aKpamogopa ¢ o4uujeHHo meniousonsyueil, 6 — Guipe3 8 HapyJHCHOU CIMeHKe PYOauiKu
OXadCOeHUs

3arpsi3HEHHsI OTKJIAIBIBAIOTCS B 3aCTOMHBIX 30HAX HIDKHEH 4acTH pyOamiku
OXJIaXKJIeHus1, Ha rodpax IKECTKOCTH U Ha CTeHKaX. /{11 BU3yanbHON OLIEHKH
KOJINYECTBA U KayecTBa OTJIOKEHUH, a Takke 3 (HEKTUBHOCTH IPOMBIBKH ObliIa
CHeNMaIbHO BhIPE3aHa YaCTh HAPYXKHOW CTEHKH B pyOaIlke OXJIaxIeHUs
akparodopa (JI0K KOHTPOJIS Ka4yecTBa MPOMBIBKH), (hoTorpadus KOTOPOro B
YBEJIMYEHHOM BHUJE NpEACTaBieHa Ha puc. 3. M3 puc. 3 BUIHO, YTO KOJTUYECTBO
OTJIO’KCHHMI B 3aCTOMHOM 30HE BEChbMa 3HAYMTEIbHO. B3BemBaHusI e MoKa3alu,
YTO OHU U3MEPSIIOTCS AECITKAMU U COTHAMM KMIIOTpaMMOB. OTJIOKEHHUS UMEIOT
pa3HBIM XUMUYECKHI COCTaB (B HMYKHEH YacTH ocajKa OoJIbIlle COACPKaHHUE CEPhI, B
BEpXHeH - xkene3a). 3a 24 roja 3KCILTyaTalK BbICOTA CJIOS] HAKUITHM JOCTUTIIA HA
HEKOTOPBIX ydacTKax okoJsio 1 M (B pyOarike BEICOTON OKOJIO 4 M), UTO C YYETOM
OTJIO’KEHUI Ha CTEHKax cocTaBisieT Oonee 25 % miomaay NOBEpXHOCTH
TerooOMeHa pyoariku. KoHeuHo, HM 0 Kakoi paBHOMEPHOCTH, 3(HEeKTUBHOCTHU U
CKOPOCTH TETUIOBOW MUPKYJISIIMK MPOAYKTa B akpatogope, a ClIe0BaTeIbHoO, O
BBICOKOM M KOHTPOJIMPYEMOM KaueCcTBE MPOTYKIIUN PeUr OBITH HE MOTJIO.
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Puc. 3. Veeruuennvlii ppacmenm gvipesa 6 pybauixe
HAuaIa npoMvieKu 060pyO008aHUs.

| ke
. v L s o
oxXaaHcOeHUs akpamo@opa (1oKa KOHMPOIsA Kauecmed NPOoMbIeKU) 00

Korzia MbI cCOOCTBEHHBIMU TJIa3aMH YBUETH BCE IPOOIIEMBI, CBSI3aHHBIE C
MPOMBIBKOM, HAM CTaJIO TIOHSATHO, YTO OYHUCTKA 000PYyIOBaHUS — ITO JEJI0
po(heCcCUOHATOB.

Cpasy ke Bo3HHK psizi BorpocoB. KTo mpomoet cuctemy? KTo Oy1eT U3roToBiIsTh
xnagoHocutenb? Kto Oyaer KOHTpOIUpOBaTh COCTOSIHUE XJIaIOHOCUTENS U IPU
HEO0OXO0JIMMOCTH KOPPEKTUPOBATH €0 CBOMCTBA B Mpoliecce skcmuryatanun? Ko
JaCT rapaHTHIO Ha pab0TOCIIOCOOHOCTh BTOPUYHOTO KOHTYpa B 1iesioM? Jlis
PEIICHHSI KaXKI0M U3 ATHX MPOoOJIeM MOKHO HalTH OTIENbHYI0 KoMmanuio. Ho Torna
B CJTyuae BO3HUKHOBEHHUS MPOOJIEM BCE OHU OYIyT MEPEKIIAAbIBATh OTBETCTBEHHOCTh

IpyT Ha JApyra.

B pesynbTare paccMoTpeHus pe3toMe HECKOIbKUX POCCUIUCKUX KOMIIaHUI BECh
KOMITJIEKC paboT, BKJIIOYas MPOMBIBOYHBIC oniepanun, 0611 opydeH OO0
«CHeKTpOoIIacT», XMMUIEeCKONH KOMITAHUH, ITTUTEITFHOE BPEMsI OCYIICCTBIISIONICH
MOHHUTOPHUHT U XMMHYECKOE 00CTyKUBaHHUE XJIaIOHOCUTENIEH COOCTBEHHOTO
MIPOU3BOJICTBA HA HECKOIBKUX KPYITHBIX MPEANPUATHIX. KpoMe Toro, 3Ta KOMIaHus
¢ 1997 r. umeeT ycnemHbIil ONBIT CHUKEHUSI KOPPO3ZUOHHON aKTUBHOCTH
MPOIUIICHTIIMKOJIEBBIX XJIAJJOHOCUTENEH B CUCTEMaX, paHee KCIUTYyaTUPOBABIINXCS
Ha paccone CaCl,.

00O «CnektporiacT NpeacTOsI0 00ECIeYUTh TEXHOJIOTHEH U XUMCPEICTBaMHU
JUTS TIPOMBIBKH CHCTEMY OOIIMM 065eMOM 0KOJIO 140 M°, COCTOSIIYIO U3 78 SIHHHILL
TEXHOJIOTUYECKOTO 000PYAOBAHMSI, U3TOTOBJIIEHHOTO U3 HEP/KABEIOIINX CTAJIEH,
YEpPHBIX U YMATMPOBAHHBIX YEPHBIX CTAJICH, U IPUMEPHO 2 KM COEIMHUTEIbHBIX
TpyOONPOBOIOB; 3alPaBUTh CUCTEMY HOBBIM XJIAJJTOHOCUTENEH U 00ECTIEUUTh €r0
MOHHUTOPHHT B Ipoiiecce dkcrutyaranun. [IpenacraBnennas Ha puc. 2 ¢ororpadus



HECKOJIBKHX aKpaTo(popoB, MO UIEKAIINX OYUCTKE, WIIIIOCTPUPYET MacIuTal 3a1aun.

Kpome nocraBiaeHHOro cOOCTBEHHUKaMU KOMOMHATA YCIOBUSI COXPaHEHUS CTaporo
IPOM3BOJCTBEHHOI0 00OPYAOBaHMS YCIOXKHJIA 3a1ady elle U He0OOXOAUMOCTh
NoJ/iep>KaHus HEMPEPHIBHOCTH OCHOBHOTO MPOM3BOJCTBEHHOIO Tpoliecca Mpu
IpOBEACHUU paboT Mo ouncTKe obopyaoBanus. [103ToMy NpoMBIBKY ObLIO peIIeHO
IPOBOIHTH MAPTHAMH 10 2—4 eIMHHUIIBI 060Dy I0BAHHS 00BEMOM 2...6 M’ Kaxas,
M0CJIE YETro MEePEeKIIoYaTh IPOMBITOE 000pyI0BaHNE HA OXJIAXKICHHE HOBBIM
XJIaJIOHOCHUTEJIEM OT HOBOW XOJIOMMIIBHOM CTaHIUH, a €Il HE IPOMBITOE
00opy10BaHKE MPOJOKATh OXJIAXKAAaTh PACCOIOM OT CTapOM XOJIOAUIBHON CTaHLIUU
COOTBETCTBEHHO. Takoe pelleHre MO3BOIMIO0 00ECTIEUUTh HEMTPEPHIBHOCTD
OCHOBHOTTO IPOU3BOACTBEHHOTO IIMKJIa KOMOWHATa B TEYEHHE BCETO Nepuoa padoT
10 CMEHE XJIaJOHOCUTEJIS.

JJ1s IpOMBIBKM CHCTEMBI OBLIO PEIIEHO MCIOIb30BaTh 3a1aTeHTOBaHHBIN B PD u
cepTUPHUIMPOBAHHBIN JIJIsl MPUMEHEHHUS Ha IPEANPUATUSX TUILEBON
MIPOMBIIIEHHOCTH KOMILJIEKC HHTMOUTOPOB KOPPO3HH ISl BOJIBI U BOJHBIX
pactBopoB cepuu CII-B, agantupoBaHHbIH /17151 paOOTHI B KUCJIOTHBIX U IIETOYHBIX
cpenax. YHUKaJIbHOCTh KOMILUIEKCA 3aKitouaercs B ToM, uto ClI-B neiictByet
OJIHOBPEMEHHO B JKMJIKOM U Ia30BOM Cpellax, a TAKXKE Ha I'PAHMIIC pas3zeiia cpel, rue
KOPPO3HOHHBIE TTPOIECCHI 00JIee MHTEHCUBHBI (JOCTATOYHO BCIIOMHUTH IIBET BOJIBI
U3-TI0J] KpaHa MocJie JaXke KPaTKOBPEMEHHOTO OTKIIFOUEHHUS BOJBI B )KUJIIOM JIOME).
Taxue cBoiictBa CII-B ocoOeHHO akTyanbHbI IPU MPOBEACHUN KUCIOTHBIX
IIPOMBIBOK, TaK KaK 3TU IIPOMBIBKH IIPEyCMaTPUBAIOT MHOTOKPATHBIE 3AIIPABKU U
CJIMB IIPOMBIBAEMOTO KOHTYpA.

[To npuHATOM TEXHOJIOTUH TPOMBIBKA OJHOW MapTHH 000PYI0BaAHUS
OCYIIECTBIsIIaCh B cpeHeM 3a 2 qusi. dororpadusi BHyTpeHHENH TOBEPXHOCTH
pyOaliky oXJaaxIeHUs MOCJe MPOMbBIBKH, BHIITOJIHEHHAS YePe3 JIFOK KOHTPOJIS
KauecTBa, IPUBEJEHA Ha puC. 4.



Puc. 4. Buympennss nogepxHocme pyoauiku 0X1aicoeHus, 6UoUMas depes N0k KOHMpOus Ka4ecmea nPOMbl6KU, nocie
nPOMbIEKU 060PYO08AHUS OM HAKUNHO-KOPPOZUOHHBIX OMI0NACEHUL

[TocTenenHast MPOMBIBKA BCETO 000OPYI0BaHUS U TPYOOTIPOBOIOB U IEPEXOT
TEXHOJIOTMYECKUX JTUHUNA KOMOMHATA Ha HOBBIN XJIaJIOHOCUTEIb O€3 OCTaHOBKH
MPOU3BOCTBA OBUIM OCYIIECTBIIEHBI B TeueHHe 2,5 mec (¢ stHBaps o mapt 2005 r.).
VY nauHoe peuieHne mpooIeMbl MPOMBIBKM CHCTEMBI OBLJIO JOMOTHEHO
poheCCHOHATBHBIM MOAOOPOM HHIHONTOpA KOPPO3HUHU ISl XJIaTOHOCUTEIIS, B
KayecTBe KOTOPOro ObLJI MPUMEHEH IIMPOKO PACIIPOCTPAHEHHBINA U XOPOILIO
3apexomenaoBaBiunii ce0s komruieke nmpucagok XHT u KIIK-TIK, yxe nqnmurensHoe
BpeMsi (0oJiee MATH JIET) YCIENTHO UCTI0Ib3yeMblil Oosee ueMm Ha 100 KpymHBIX U
CPEIHMX NPEANpUATUSIX cTpaHbl. KoMIUIekec Ha MpakTUKE MO3BOJISET «Pa30aBUTHY
XJIAZIOHOCUTENb OXJIaKJaeMON MPOAyKLUEH (BUHOTPaHBIM COKOM, BUHOM, ITUBOM,
MOJIOKOM) IIpY HETMpPeAHAMEPEHHBIX MPOTeUKax Ha Benuuuny 110 10 % 6e3
CYIIECTBEHHOTO MOBBIIIECHUS €T0 KOPPO3UOHHOW aKTUBHOCTH.

Takum 06pazom, B pe3yJibTaTe MPOBEICHHBIX MEPOIPHUATHI KOMOUHAT «YIIEID) OT
ammuaka u paccoia Ha ocHoBe CaCl,, moTydns TOMOTHATETbHBIC
MIPOU3BOICTBEHHBIC TUIOMIAIU U B IIEJIOM COXpaHWI 000pyI0BaHUE CTAPOI
TEeXHOJIOTUYeCKOM nHuU. Heo0X0IMMo OTMETUTh, YTO ITOMUMO TOBBIIIICHUS
TEXHUYECKOU U HKOJIOTHYECKOM Oe30macHOCTH KOMOMHATa (M3-3a MPUMEHEHUS
0€30MacHOro MPH MPOTEYKAX XJIAJOHOCUTEIS), IIOBBIIICHHS €T0
M0KapOB3PHIBOOE30MACHOCTH (M3-32 3aMEHBbl aMMHaKa Ha (PpEeoH) MOBBICHIIOCH U
KaueCTBO MPOU3BOUMON MPOIYKIIUU OJIaroiaps yiaydlieHUI0 U CTabuIn3anuu



TertooOMeHa B pabouux amnmaparax, Tak Kak Ha CTEHKaX W Ha JHE OXJIAXKAAOLUX
pybOartiex o60py10BaHMs HE 00Pa3yIOTCsl HAKMITHO-KOPPO3UOHHBIE OTIIOKEHHUA. JTO,
B CBOIO OY€pe/lb, ONTUMHU3HUPYET TEIJIOBYIO IUPKYIISAIUIO TPOIYKTA MPU OPOKESHUH
BUHOMATEPHUAJIOB U MOBHIIIAET €0 Ka4eCTBO.

Cy1iecTBeHHO, 4TO TOCTIE 3allyCKa KOHTYpa MPOMEXYTOYHOTO XJIaJOHOCUTENS B
IKCIUTyaTanuio KoMmnanus « CIeKTpoIiacTy, MPOBOAMBIIAS BECh KOMIUIEKC padoT o
3aMEHE XJIaIOHOCUTETIS, TONOJHUTENBHO 3aKII0UMIIa JOTOBOP C KOMOMHATOM Ha
MOHUTOPHUHT U TEXHHUYECKOE 00CTYKUBAHHUE XJIaIOHOCUTENISI HA BECH MIEPUOJ] €TO
skcrryaranuu. [1o aTomy 1oroBopy KOMIaHus MEPUOANYECKH KOHTPOIUPYET
COCTaB, TeIIO(QU3MIECKUE i KOPPO3NOHHBIE CBOMCTBA XJIAJJOHOCUTENS U ITPH
HEO0OXOMMOCTH pa3padaThiBaeT U MpeasaraeT J00aBKHU JIsl BOCCTAHOBJICHUS €ro0
XMMHYECKOT0 COCTaBa U TeIiopu3niecKux cBoicTB. bonee uem romosas
HKCIUTyaTalys HOBOTO XJIQJOHOCUTEIS HAa CTapoM 000pyIOBaHUH MOKa3aja, 4YTo
MOHHBII COCTaB HOBOTO XJIAJIOHOCHTEJSI M COJIEp’KaHUE B HEM TIPOAYKTOB KOPPO3HU
HaXOJATCS B IpeieJiaX HOPMbI; €ro TeIo(u3nueckue CBOMCTBAa CTa0MIIbHBI, a
KOPPO3MOHHAs! aKTUBHOCTH TI0 OTHOIIEHUIO K MaTepuasiaMm odopynoBanus (Ct3,
Ct120, HeprkaBerolas cTajb, JaTyHb, Mellb) HU3Kkas — Menee 0,01 Mmm/rog.
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