BBeneHne YCTaHOBKN NePBNYHON NepepaboTkm HepTn onpenenstoT Npon3BoACTBO
OCHOBHOro o6bE€mMa ToBapHOM NpoaykKumnm HepTenepepabaTbiBatoLero 3aBoaa.
MpaKTNYeCKn BCe TEXHONOMMYECKMEe YCTaHOBKM NepBUYHON nepepaboTkm HedpTw
oTe4yeCTBEHHbIX He(TenepepabaTbiBalOLWMX 3aBOA0B BBEAEHbI B dKCNyaTauuto 6onee
30 neT Ha3aa. B pe3ynbTaTe obecneyeHne HagéxHom paboTbl TEXHONOMMYECKOr0
obopynosaHua 3J10Y-ABT aBngeTCs 04eHb Ba)>XHOW U aKTyasibHOM 3afaven. OgHUM 13
dakTopoB becnepebonHom paboTbl yCTAaHOBOK AB/ISAETCA CBOEBPEMEHHAs 3alimTa
yCTaHOBOK OT Koppo3uun. JaHHaa npobnema 0ocobo akTyasibHa B CBA3M C
HaMeTUBLMMUNCS B NoC/eaHne roabl TeHAEHUMAMN K BO3pacTaHUio obbEéMa
nepepaboTKn TAXKENbLIX BbICOKOCEPHUCTbLIX HEehTEN. 3almTa TEXHONOrN4YeCcKnx
YCTAHOBOK OT KOPPO3UW MO3BOJISIET B 3HAYNTENbHOW CTENEHU CHU3UTb 3aTpaThbl Ha NX
PEMOHT, YOJUHUTb MEXPEMOHTHbIV rnpober, 4To NpuBeAEéT K MNOBbILLUEHWIO
KOHKYpeHTOoCnocobHoCTM npoaykumm HIM3 3a cH4ET cHMXKeHns cebectommocTu. B
HacTosLllee BpeMS He CyllecTByeT YHUBepCasibHON TEXHONOM NN XUMUNKO-
TEXHOJI0OrM4YeCcKomn 3aLnTbl OT KOPPO3UN N, MO3TOMY, NCCIeJ0BAHNSA MO YKa3aHHOMY
HanpaBNE€HNIO BECbMa aKTyasibHbl. B JaHHON CTaTbe pacCMOTpPEHbI Takue BaXkHenwmne
KOMMOHEHTbl UHITMONUTOPHON 3aLunTbl 060pyA0BaHUSA, KaK Oe3MYyibraTopsl,
NHIrMBUTOPBLI KOPPO3UK N HenTpanmnsaTopbl. Ha HetbTenepepabaTbiBatoLne 3aBOAbI
rnocTynaeT HedTb C coaep>kaHmem soabl 00 1%, xnopucTbix cosien go 900 mr/n. Mpwn
6onbLIOM coaep>XaHUM BOAbl B HEPTKU, MoCTynatoLwen Ha yctaHoBku ABT, HapyLlaeTcs
TEXHOJIOMNYECKNI peXXM X paboTbl, MOBbILLIAETCA AaBsieHMe B annapaTax n
CHUXXaeTCa UX NPoM3BOOUTESIbHOCTb, @ TaKXXe pacxoLyeTcsa OOMOoJIHUTEeIbHOoe
KOJZINYeCTBO Tensa Ha nogorpes HedpTn [1]. Ewe 6onee BpeaHoe oencTeme, 4em Boaa,
OKa3bIBalOT Ha paboTy yCTAaHOBOK XJI0pPUCTbIE CONK, CcoAepKawmecs B HeTK.
MpucyTCcTBME XIOPULAOB, LLETOYHbIX U LLeN0YHO3eMEesIbHbIX MEeTaJ1IJ1I0B - 3TO OCHOBHOW
dhakTop, obycnosnneaoWmMin NoTeHUnaIbHOE KOppoaAupyLee AencTBne HedhTu B
rnpouecce ee neperoHkU. YaoaneHne xJ1opnaos OCyLLeCTBASAETCA Ha NnpegBapuTesibHON
cTaguun anekTpoobecconmeaHus, roe HepTb NHTEHCUBHO NMPOMbIBAETCSA NPeCcHOMn
Bogoun. ObpasytoLwmecs npm 3ToOM OTHOCUTENIbHO CTONKNE BOAOHEPTAHbIE IMYIbCUN
pa3pyLalnTCca KOMOMHUPOBAHHBIM BO3AENCTBNEM TeMNepaTypbl, Ae3MybraTopa 1
3N1EeKTPUYECKOro Nonsa B annapaTtax-anekrTpoaerngpatopax (3J10Y). 2pdheKTUBHOCTb
MPOMbIBKW HEe( TN BOOOW N NMOSIHOTa pa3pyLlieHnsa obpa3yowmnxcs BogOHeTAHbIX
3MYJIbCUWN 3aBUCAT OT psAfa TEXHOJIONMYECKUX PakTopoB, NpnyeMm O4HUM U3 OCHOBHbIX
ABNAeTCA npuMeHeHne spPeKTUBHOIro peareHTa-gesmMynbratopa. Ero ponb
3aKJIl04aeTCs B CHMXKEHNN MexXaHN4YeCKOW NMPOYHOCTN 3aLlMTHbIX 060s104€eK,
obpa3yLwmnxca Ha NOBEPXHOCTN rnobyn Boabl B BOOOHENTAHOW IMYIbCUMN.
MepcneKTMBHbLIM HanpasseHneM B Noncke 3pPeKTUBHbIX peareHToB -
0e3MyibraTopoB AJ1a npoueccoB rnepepaboTkn HehTU ABNAeTCa pa3paboTka
KOMMNO3NLUMNOHHbIX COCTaBOB Ha ocHoBe HIAB [2]. PeareHTbl-geamMynibratopsl,
npuMeHsaeMblie B HepTernpombicsie B HacTosiLee BpeMsa Ha MUPOBOM PbIHKE
npeanaratoTca AedMySibraTopbl HECKOJIbKUX TUMOB coeauHeHUA. [epBbIn TUM - 3TO



B610KconoMmMepbl OKCMO0B aflKnieHoB. B 3aBMCMMOCTM OT CTapTOBOIro BellecTBa
CUHTe3npyemble BaoKconoamMepbl MOryT ObITb NPAMOLLENOYHbIMU,
CUMMETPUYHO-Pa3BEeTBJIEHHBIMU N HECUMMETPUYHO-Pa3BeTBJIEHHbIMU. B KavecTse
CTapTOBbIX BELLECTB NPUMEHSAIOT MINKONN, STUNEHAWAMUH, TIUULEPUH 1 op. Takme
MNMAB npenctasnsatoT cobon A0BOJSILHO CNIOXKHYK CMEeCb NOJIMMEPrOMOJIOroB, U
rOMOJIOrM4YeCKMn CoCTas NPOAYKTa B 3HAYNTESIbHON Mepe BAnaeT Ha ero pusunko-
XUMUNYECKMe CBONCTBA N OEIMYJIbIUPYIOLLLYIO CNOCOOHOCTb. DTOT TUN AEe3MYy/IbraTOpPOB
NMeeT OTHOCUTEJIbHO LWMPOKNI CNEKTP AENCTBUA N YHMUBepCcaneH npu obpaboTke
HedTen C pasINYHLIMU PUINKO-XUMUNYECKUMU CBONCTBaMU. BTopon Tnn obpasyoT
peareHTbl Ha OCHOBe ankungeHonogopmasbaeruaHbiX CMOJ. DTU CMOJIbI
NCNosb3YyTCA B KavecTBe rugpodobHomn ocHosbl MAB. [na nonyvyeHUs coe guHeHUN
Takoro poga rnpPon3BoaNTCA KOHAEHCAUMSA aNkungeHonoB, coaepXXalnx B aJKNIbHOM
paaukane oT 4-x 0o 9-Tu aTOMOB yrnepoga, ¢ popmManbaermaom B npucyTCTBUMN
KUCSbIX N LWEeNOYHbIX KaTasnn3aTopos. [MpoayKT KOHAEHCAUNM MOXXeT UMeTb OT 4 A0
30 6eH30/bHbIX A4ep. NpucoeanHeHNEM OKCMAA dTUIEHa, a MHorga n okcuaa
nponuseHa, MOXXHO nofobpaTb HY>KHOE COOTHOLWEHNE rnapoobHON u
rMAPOUABLHON YaCcTN MONEKYJIbl ANA OOCTUXKEHUSA MaKCUMasibHOro
aesmynbrupytowero asgpdekTa. BaxkHyto rpynny peareHToB npenctaBasatoT cobonm Tak
Ha3blBaeMble CLUMTbIe AedMYybraTopbl. 34eCb NPONUCXOANT coegnHeHne peareHToB
yepe3 OH-rpynny nan H-rpynny ¢ obpa3oBaHMeM BbICOKOMOJIEKYIAPHbBIX MPOOYKTOB.
B KayecTBe ou- M NONGPYHKLMOHAJIbHbIX COeOUHEHNN, UCMNOJIb3YyeMbIX KaK
CBA3YIOLLMW areHT, NPUMeHSAT ANKAapOOHOBbIE KUCOThI, TPEXXJTIOPUCTYIO OKUCH
docopa, AM3NOKCMAbI, ANN30LMNOHATHI. 3a CHET YBEeIMYEHUNSA MOJIEKYJIAPHON MacChl
coeanHeHnsa n 61aronpuUaTHON KOHUIypaunum NCXOLOHbIX BELECTB NoJsyYatoT
peareHTbl C MOBbILEHHON Ae3MYbrpytowein cnocobHOCTbIO. ITO NMPOSABAAETCH B
CHVXXEeHNN pacxoa peareHTa, COKpalleHUn BpeMeHu npoLecca pasgeneHus,
ynydweHun npouecca obecconmBaHusa HeTU N KadecTBa APEHa>XHOM BOAbI.
Co3faHue COBpeMEeHHbIX TOBapHbIX Ae3MYyJ/ibraTOPOB, KaK NnpaBusio, OCyLLeCTBAsSEeTCH
nyTeM KOMMNayHOUPOBaHNA aKTUBHOM OCHOBLI U pacTBopuTens. B kadyecTse
pacTBOpUTENA NCMOJIb3YIOT HU3KOMOJIEKYIIPHbIE CMUPTbLl, B OCHOBHOM MeTaHOo/1,
pas/inyHble apoMaTUYeCKne yrneBsonopobl, UX CMeCcu - HacTo OTXOAbI
HepTexuMmnyecknx nponssoanctse. Comep)xaHme pacTBopuUTeNns B TOBapHOW hopMme
peareHTa pa3snyHo, obbivHO 30 - 50 % mac. Pa3nnyHbie rpynnbl
peareHTOB-4e3MYJIbraTOPOB UMEIKT HE TOJIbKO PSS MOJIOXKNTESIbHbIX CBONCTB, HO U
NPOSABASAIOT HEKOTOPbIE HEAOCTATKU. Tak, HEKOTOpPbIE peareHTbl obecneymBatoT
oTAeNeHne YUCTOM BOAbl, HO 3MYJIbCUM Pa3pyLLIATCa HeJ0CTAaTO4YHO bbIcTpo. Opyrue
peareHTbl CNOCOBCTBYIOT BLICTPOMY pa3pyLIEHUIO SMYNbCUN, HO APEHAXKHbIE BOAbI
copep>XaT MHOro HepTenpoAyKTOB. MHOrme n3 peareHToB He40CTaTO4YHO
3(pPeKTUBHO OTAENAIT MexaHnyeckume npmmecun. NMostomy B nocsegHne gecatTuneTus
CTanu paspabaTbiBaTbCsd KOMMNO3ULMN, B COCTaBE KOTOPbIX HECKOJIbKO
WHONBUAYAbHbIX COeAVHEHUN, NPOSABNAIOLWNX CUHEePreTu4yeckm spPekT B CMeCu.



Ka4yeCTBEHHbIN U KOJIMYECTBEHHbIM COCTaB KOMMO3ULWW onpenenseTca sMnMpmnyeckum
MeToOoOM. Takonm nogxon obecneymBaeT NoslyyeHne 4es3MyibraTopoB, 3PP eKTNBHbIX
ansa 6onbwero Yncna amMynbCcunin. B coctas KoMnosmumm MoryT BbiTb BKAOYEHbI [TAB co
CBOMCTBaMU CMa4ymBaTens, gucnepratopa, koaryssHTa. HoBblM HanpaBieHVneM B
CO34aHNN Le3MyJIbraToOpPOoB B NocsiegHNe roabl ABASEeTCA UCNOJ/Ib30BaHME
KOMMO3ULNIN, B KOTOPbIX BCe Bosbllee MecTo 3aHMMaloT KaTuoHHble MAB [3]. OgHako,
rnpun BCEM aCCOPTUMEHTE npeasiaraemMblX 4e3My/IbraTopoB He CO34aH YHUBEPCASbHbIN
peareHT. 3TO CBA3aHO CO CBONCTBaMn fobbiBaeMon He(pTU: C COCTABOM,
PUN3NKO-XUMNYECKNMU N KOJIJTONOAHO-XUMUYECKNMUN CBOUCTBAMUN HEdPTH,
copep>xaHnem acasibTO-CMOJINCTLIX BELEeCTB; C MMHepann3aumen nnacToBon BO4bI,
COCTaBOM U KOJINYECTBO MexXaHU4yecKnx npnmecen, o6BoOgHEHHOCTbIO HEDTU U
npo4ee. Bce 370 NnpegnonaraeT crneundpuryeckmne onaa KaxxKgoro permoHa tpebosaHus K
peareHTy-4esMyJibFraTopy 1, B CBOKO o4epenb, He NO3BOJISET OCYLLEeCTBUTb
o6e3B0OXXMBaHME HE(PTU C MOMOLLBLIO YHUBEPCAJIbHOIO A1 BCEX PErMOHOB
peareHTa-aesMysbratopa. Tem 6osee MHOrme hakTopbl NEPEMEHHbI HE TOJIbKO Mpu
rnepexone oT 04HOr0 MeCTOPOXXAEHUSA K APYroMy, HO 1 BO BpeMeHU B npeaenax
KOHKpeTHoro obbekTa. B HacToswee BpeMs Ha HIN3 ncnonb3yoT cneayowmnnm paa
peareHTOB-Ae3MYyJibraTopoB: MnopTHble: - Dissolvan - dompma KnapuaHT (F'epmaHuns);
- NALCO EC - qompma Hanko (CLUA); OTedecTBeHHble: - [epkynec - Kontek (MockBa); -
JNlapcon - «Jlapcon» (HnxHekamck); Ha cerogHawHmnn aeHb BHUW HIM pa3paboTan pag
TpeboBaHMN NpeabaBAAEMbIX K AedMy/ibraTopaMm, npuMmeHsemblM Ha HIM3, koTopble
OOJDKHbI ObITh YYTEHbI NpU UX BHegpeHuu: 1. Mo cTeneHn rmnapopuibHOCT
AesMysibratopbl MOryT ObITb pa3gesieHbl Ha 3 rpynnbl: BOAOPACTBOPUMbIE, BOAO-
HedTepacTBOpPUMbIE N HEPTEpPACTBOPUMbIE. boniee NepcrnekTUBHbLIM ABIAETCA
npUMeHeHne He(pTepacTBOPUMbIX LE3MYJIbIraTOPOB, KOTOPbIE KaK NOKa3biBaeT
0TeYeCTBEHHbIN 1 3apybeXKHbIN ONbIT, OT/INYAOTCA OT BOAOPACTBOPUMbIX
nesmynbratopos 6osiee BbICOKON 3PPEKTUBHOCTLIO, obecne4ynsatoT bonee HM3Koe
coaep>xaHune HeTenpoaykToB B cbpackiBaemon ¢ 3J10Y gpeHa)KHOW BOAE U He
3arpssHAT €€, Tak Kak B BoAe NPaKTU4YeCKn HepacTBOpUMbI; 2. [leaMmynbraTop
nosykeH obnagaTb BbICOKOM AeaMynbrupyrowen cnocobHocTbio, obecneymsas
ObbicTpoe 1 3hhekTUBHOE pa3pyLleHne BOAOHEPTAHON 3MYIbCUN OO0 OCTATOYHOIO
conep>xaHua soabl He 6onee 0,1%, XOPUCTLIX cosien He Bonee 5 Mr/n, a Takxe
obecrneymBaTb OTCYTCTBUE MPOMEXXYTOYHOIr0 BOAOHE(TAHOro csos; 3. AeamynbraTtop
nosmKeH obecneynBaTb Tpebyemoe KayeCcTBO HEPTU NpU Crefywmx pacxogax (s
3aBMCUMOCTU OT PU3NKO-XMMUYECKOIro CoCTaBa HedTK), yKasaHHbIX B Tabnnue 1; 4.
HesmynbraTtop He OOoJ/KeH CrnocobCcTBOBaTb BO3HMKHOBEHUIO KOPPO3Un B
TpybonpoBoaax n TexHonornyeckom obopyaosanHunm 3J10Y; Tabnmua 1 - Pnsunko-
XNMU4eckum coctas HedpTun MNpynna HedpTn MNNOoTHOCTL HEPTU, KII/M3 YaeNnbHbIN
pacxon, r/T Jlerkme 760-840 He 6onee 5 CpegHen nnotHocTn 840-880 He bonee 10
Taxxenble 880-920 He 6osee 30 O4eHb TAXenble bosee 920 He 6onee 50 5.
[leamynbraTop B TOBapHOM BUAE O0/KEH NpeacTaBnsaTb cobon 04HOPOAHY!IO,



Hepacc/lanBaloLLYyOCs, FOTOBYIO K MPUMEHEHMUIO XXNUOKOCTb 6e3 MexaHn4eckmnx
BKJItOYEeHUIN; 6. MaccoBasa 0019 aKTUBHOIO BewecTBa B TOBapHOU hopme
nesmynbratopa AoJiKHa 6biTb He HMXe 50%; 7. TemnepaTypa 3aCTbiBaHUS
Aesmysibratopa He AoJ1>KHa ObITb Bbiwe MuHyc 50°C; 8. leamynbratop, nepexons B
MoAroTOBJIEHHYIO HE(PTb N MOJIYyYEHHbIEe N3 Heé HePTenpoaYKThbl, HE OOJIXKEH
yXyAwaTb NX Ka4eCTBO M NMPUBOLAUTb K OCJIOXKHEHUAM B NOC/efyWKnX rnpoueccax nx
nepepaboTku; 9. leamynbratop He AO/IKEH MMETb PE3KOro 3anaxa, AoJIKeH bbITb
HEeTOKCU4YHbIM NpoayKToM; 10. [leamynbraTop He LOJIKEeH N3MEeHATb CBOW CBOMNCTBA B
Te4vyeHue 1,5 neTt npu ycnosum cobnoaeHmnsa npasuna xpaHeHnsa. OQHaKo fa)ke CaMbli
3(pheKTMBHbLIN Ae3MYIbraTop He CNocobeH NMOSIHOCTLIO YAaINnTb BOAY U CONN U3
nepepabaTbiBaeMon HepTU. B npouecce neperoHkKn NponcxoanT rngposns
XNIOpPOpPraHNyYecKnx coeguHeHnn, NPUCYTCTBYIOWMNX B CbIPOWN HEPTU, YTO NOBbILLAET
KOPPO3MOHHYIO arpeCCMBHOCTb BEpXHero npoAykKTa KOJIOHH. Koppo3unus - 3TO
CaMOMNpon3BOJIbHOE pa3pyLUueHne MeTaslJIoB U CMNJIaBOB BCIeACTBUE UX
B3aMMOOEeNCTBUA C OKpyXatLen cpenon. Mo MexaHnU3My npouecca pasnmyatoT
XVUMUNYECKYIO U SNEKTPOXUMNYECKYIO KOPPO3nID MeTan1oB NHrmbntopbl KOppo3nm v
HenTpanmsaTopbl MHFMOBMTOPLI KOPPO3UN - 3TO Hanbonee TEXHONOMNYHbIN U
3thhekTMBHbIN cnocob 6opbbbl C KOPPO3MEN KOHAEHCALMOHHO-X0/10ANJTIbHOIO
obopynoBaHuns yctaHoBok AT (ABT), HaweawWwnNn LUINPOKOE NPpUMEHEHNE B HEPTAHON U
ra30BOW MPOMbILLIEHHOCTU. B Ka4yecTBe NHIMOUTOPOB KOPPO3UN LLNPOKOE
pacnpocTpaHeHue NoJslyynn asoTcogepalime coeguHeHnsa ¢ oJINHHON
yrneBoopOAHON Lenblo: UMUAA30JIMHbI, aMUabl, anudaTrnieckme aMnHbl N Nx
MPOW3BOAHbIE, YETBEPTUYHbIE aMMOHNEBLIE COEANHEHNA U T. A., TaK KakK nogobHbie
Bew,ecTBa CNoCobHbI MOKa3biBaTb OCTATOYHO BbICOKUI 3alWMUTHBIN 3hdeKT
BCiieacTeme obpa3oBaHnsa aacopbunoHHOM NNEHKN Ha NOBEPXHOCTU MeTanna [4, 5].
Ona co3gaHnsa onTUMasbHbIX YC10BMI 06pa3oBaHNS 3alWMTHON NIEHKK Ha
MOBEPXHOCTU MeTaJsila, @ UMEHHO ONs A0CTuxKeHnsa pH 5-6, npumeHsaoT
HenTpanm3aTopbl, KOTOPblE B3aUMOLENCTBYIOT C KUC/IbIMU KOMMOHEHTaMN
(HapTeHoBble kKMcnoTbl, HCl) BepxHero npoaykKTa KOJIOHHbLI, TEM CaMbIiM Mog4ep>XmnBas
HEeNTPaNbHOCTb cpeabl. Kak NnpaBuio, HENMTpPaan3aTopbl NpencTaBnatoT cobon
HN3KOMOJIEKYNIAPHbIE aMUHbI. MIHFMBMTOpP KOPPO3unm [O/KEH YO0BIETBOPATb
cnegywowmm TpeboBaHmam: 1. He nonxxeH cogep>xatb metannos; 2. CKOpoCTb
KOPPO31MN KOHOEHCALNOHHO-X0N0AnNbHOro obopynoBaHusa He fos/HKHa npesbiwaTs 0,1
mmMm/rog; 3. Cooep>xaHue pacTBOPEHHOIO XeJsie3a B ApeHaKHOW Boae pedItoKCHOW
€MKOCTW He A0J/IKHO npeBbiwaTh 1 Mr/n; TpeboBaHus, npeabsaBnsemble K
HenTpanmsaTopy: 1. YpoBeHb pH apeHa)kHOW BoAbl AosXKeH bbiTb 5,5-6,5; 2.
HenTpanusaTop He Ao/»KeH o6bpa3oBbiBaTb HEPACTBOPMMbIE B YrN1eBOA0pPOAaX COJIN.
NHrnbuntopbl KOPPOo3nm n HenTpanamnsaTopbl ans HIM3 - 3To B OCHOBHOM
asoTcoAeprKallime opraHu4yeckme coeamnHeHnsa. Ho B CBA3N C XKECTKUMN
TpeboBaHMAMMN NO coaep>XaHuto a3oTa B 6E€H3MHOBBLIX 1 KEPOCMHOBBLIX PPaKLMAX
cnepyeT yaenuTtb ocoboe BHMMaHME pacnpeneneHunto a3oTa B MaTepumalibHbIX MOTOKaX



YCTaHOBKW MEPBUYHOWN NMeperoHkKn HedpTn npu peareHTHoN obpaboTke. 3aknoyeHne
Kak noka3aHo Bbllle, KOMMJIEKCHbLIA MOAX04 K aHTUKOPPO3UOHHON 3alunTe
obopynoBaHNs yCTaHOBOK aTMOC(EPHO-BaKYYMHOW NMeperoHKn HedTn 3aKnyaeTcs
He TOJIbKO BO BMPbICKE BBEPX KOJIOHHbI MHFMBUTOpPa KOPPO3UnN N HENTpaan3aTopa, HO
M B TwaTensHOoM nonbope gesmynbratopa ansa 6710ka anekTpoobecconmBatoLmx
YyCTaHOBOK. TakmM 06pa3omM, BaXKHeWLmne cnaraeMblie TEXHONOM MU peareHTHOM
3aWNTbl TexHoNornyeckoro o6opyaoBaHus - 3To CHU>xeHne 06BOOHEHHOCTU U
MUHEepannsaunm neperoHaemMom HepTn N KOMMJIEKCHbIN Noaxon K Bbibopy nakeTa
peareHTOB, y4uTbiBalOWMN cneunguyeckme TpeboBaHma K KaXKa40My Kaccy
BBOOMMbIX XUMUYECKMX BelwecTB. [pakTnyecknm nabopaTtopHbIM U OMbITHO-
NPOMbIWNEHHbIM paboTaM no pa3paboTke TEXHONOMMN aHTUKOPPO3NOHHOW 3alLnThI
KOHKPETHbIX YCTaHOBOK ByAyT MoCBsiLLEHbI Nocnenytowmne cTaTbi



