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CYUYACHUMH CTAH I IEPCIIEKTUBHU PO3BUTKY
AJBTEPHATUBHUX NPOLECIB BUPOBHUIITBA YOPHUX
METAJIIB

Mameshin V., Zhuravlova S.

MODERN CONDITION AND DEVELOPMENT PROSPECTS OF
ALTERNATIVE PROCESSES OF THE FERROUS METALLURGY

Mo menepiwHb020 yacy po3pobrieHa 3Ha4yHa KinbKicmb arbmepHamusHUX Npouecie o0epxaHHS YOPHUX Memarlis,
SKi Pi3HSIMbBCA 5K 3@ npuHyunamu Oii, mak i KOHCmMPYKMUGHO KOMITOHOBKOK azpeaamis.
Y 3azanbHomy 8uensdi «anbmepHamueHi» npoyecu supobHuymea YopHUX Memarnie MoxHa nodinumu Ha 4 epynu.
lpouecu nepwoi epynu (8upobHUUMBO 3ani3a nPsSIMo20 8iOHOBMEHHS 8 azpea2amax meepdogha3HO20 8iOHOBTEHHS 3
rnepepobkoto ioeo 8 enekmpodyz208ux rneyax), 6asyrombcsi Ha 8UKopucmaHHi 0rns 8iOHo8MeHHS1 pisHux 2a3ie (CO, H;
abo ix cymiwi) abo meepdoeo 8yeinns Uy 3anexHocmi 8id Ub020 80HU MaomMb PIi3Hi MPUHUUNU pobomu U KOHCMpPYK-
mugHe ogopmeHHs. [JomiHytodi nosuuii y ceimogomy eupobHuUymei MemarnizogaHoi CUpO8UHU 3aliMaromb WaxmHi
npoyecu meepdogha3Ho2o 8iOHOBMEHHS SKi 6a3ytombCsi Ha 8UKOpUCMaHHI 8iOHO8HUX 2a3ie. Lle nos’ssaHo 3 npocmo-
moto KOHCMPYKUIT yux ycmaHosok, HadiliHicmio ix pobomu ma HU3bKUM 8MicmoMm wkidnusux domiwok (S,P) y memarti-
308aHil MpodyKuyii, OCKifbKU 8i0CYmMHIll KOHmMaKm MiX okamuwamu ma eyainnam. CymHicmb rpoyecie Opyeoi epynu
(8upobHuymeo gyerneyego2o Hanignpodykmy 8 agpeaamax piOkoghasHO20 8iOHOBIEHHS 3 MepepobKoko 1020 8 KUCHEe-
8UX KOH8epmopax) rosnsizac y 6i0HOB/EHHI 3ai308MICHUX Mamepiariie eHepeemuYHUM 8yeifnnsam npu memnepamypax
1400-1600°C 3 ol0epxaHHsM piOKo20 8yaneyeeo20 Hariernpodykmy 6u3bK0o20 Mo XiMiyHoMy cknady 0o rnepedinbHo20
yagyHy. Y skocmi wuxmu npoyecu yjel epynu MoXyms 8UKOpUCMOo8y8amu, sIK 4acmKoeo 8iOHO8EHI 3ani3opyOHi ma-
mepianu (npouecu Corex, Finex Tecnored ma iH.) mak i cupy 3anisHy pydy ( npouecu Hismelt, Romelt, Ausiron).
Po3pobku npouyecie npsiMoeo odepxaHHs cmarsii 3 pyou (3-s1 epyna) y uel 4Yac cripsiMosaHi Ha nepepobKy 3asi308MiCHUX
8i0x0die (wnamig, okanuHa, pyda) y cmanb. [puknadamu MOXymb Criy2yeamu: npouyec cmpyliHo-eMy bCiliHo2o padi-
Hy8aHHsI, 00epxxaHHs1 8UCOKo8yaeueeoi cmari 8 pomauilHux fnoxunux nedax abo repcriekmusHi fnpouecu npsimMozo
enekmpornisy 3ani3Hoi pyou MOE po3pobka sikux nepebysae Ha rnoyamkosux emarnax 1abopamopHux O0CiOKeHb.
GesnepepsHi npoyecu supobHuUymMea cmarnu 3 piokoeo YasyHy (4-a epyna) eHacniook cknadHocmel y KepysaHHi 6e3-
rnepepsHUM MEXHOI02iHHUM MPOUEeCcOM, 8UCOKOI sumpamu 802Hempuesie, HU3bKUX €KOHOMIYHUX MOKa3HUKI8 i, Hali2oso-
8Hiwe, nosisu U bypxsueo20 pocmy npouecie nosaniyHoi 0bpobku cmari, 6e3nepepsHi npoyecu He 3mMoasu cKknacmu
KOHKYPEHU0 KUCHE80-KOH8EPMOPHUM MpouecoM i 8 ueli Yyac npakmu4yHO He 3acmocosyombcsi. Krnrodosi criosa:
MNPAME BIOHOBJIEHHS 3AJIBA, TBEPOO®A3HE BIOHOBJIEHHS, PIOKO®A3HE BIAHOBJIEHHA, TNPAME
OOEPXKAHHA CTAJIl, BE3MNEPEPBHI NMPOLIECU BUPOBHULITBA CTATI

Nowadays a significant number of alternative processes of ferrous metals production have been developed, it differs
in the principles of operation, as well as the design arrangement of the aggregates. In general, "alternative" processes
of ferrous metals production can be divided into 4 groups. The processes of the first group (the production of sponge
iron in direct reduction units with remelting in electric arc furnaces) are based on the use of reduction gases (CO, H, or
a mixture of them) or coal for the reduction. Depending on this, they have different principles of work and design. Shaft
processes of direct reduction, based on the use of reduction gases, have the dominant positions in the global production
of HBI. This is due to the design simplicity of these units, the reliability of their work and the low content of harmful impu-
rities (S, P) in the products. The principle of the processes of the second group (production of carbon semi-products in
smelting reduction units with blowing in BOF) involves the reduction of iron ore with power-generating coal at tempera-
tures of 1400-7600 °C and obtaining hot metal. The processes of this group can use as a charge patrtially reduced iron
ore materials (Corex processes, Finex, Tecnored, etc.), as well as raw iron ore (processes Hismelt, Romelt, Ausiron).
More than forty processes in various countries have been developed and tested to substitute blast furnace process.
Currently, there are 7 Corex units in the world (2 - China, 4 - India, 1 - South Africa) with a total annual productivity of
about 7 million tons; 3 Finex units (2 in Korea, 1 in India) with an annual productivity of about 3.5 million tons. The de-
velopment of processes for the direct production of steel from iron ore (the third group) is currently focused on the pro-
cessing of iron-containing waste (sludge, scale, dust iron ore) to crude steel. Examples include: the process of jet-
emulsion refining, production of high carbon steel in rotary inclined furnaces or perspective direct electrolysis processes
of iron ore (MOE), the development of which is at the initial stages of laboratory research. Continuous processes for the
production of crude steel from hot metal (the fourth group), due to difficulties in controlling a continuous process, high
consumption of refractories, low economic indexes and, most importantly, the rapid growth of ladle treatment of steel,
could not compete with the LD-process and are currently hardly used. It should be said about the prospects of the con-
sidered alternative processes for the ferrous metals production. The processes of direct reduction have proven their
competitiveness, the prospects of their development is determined by the need of electric steelmaking in high-quality
metal charge. At the moment smelting reduction processes of ferrous metals production are not the real competitors to
BF process and so far they should be considered only as an addition to it. However, if the price of metallurgical coke
continues to grow, then the further spread of smelting reduction processes is possible. The processes of the third group
are directed to the utilization of iron-containing metallurgical wastes and dust iron ores, but the development of majority
of these processes is on its initial stages, their prospects will be determined by economic efficiency. Continuous
steelmaking processes with use of hot metal as a charge could not clearly prove their superiority to the well-known
steelmaking processes, at this stage their prospects are rather doubtful.

Keywords: DIRECT REDUCTION, SMELTING REDUCTION, DIRECT PRODUCTION OF STEEL , CONTINUOUS
STEELMAKING PROCESSES

Y cydacHin CBIiTOBI NpakTULi BUPOOHULTBI PigKOi  YHi CXEMM, SIKi MOXHA HasBaTu «KnacudHummy». ep-
cTani 3aranbHONPUNHATMU € ABi OCHOBHI TEXHOMOri-  LWwa 3 HKX, 6a3yeTbCcs Ha BUPOBHULTBI PigKoro YaByHy
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B OMEHHI neYi 3 nodarnbLLol NepepodKol 1oro B
cTanb Yy KOHBepTepi, a gpyra - BUPOOHUUTBI cTani 3
TBEPAOI MeTanowmnxTu (OpyxTy) B enekTponevi.

Lli cxemn nporiwnu Ginbw Hixk 150 pivyHMA Lwnax
PO3BMWTKY Bif NEPLUMX NaTEHTIB 4O AoOpe TexHomnoriy-
HO BigNpaubOBaHMX, Cy4acHUX MPOMUCIIOBUX arpera-
TiB. BBeOeHHs1 y BMPOOHULTBO HOBMX MPOMMCIOBMX
NOTYXXHOCTeN Ta Be3nepepBHa ONTMMI3aList iCHYOUNX
[03BONSE HapollyBaTy obcsarM BMPOOHMLTBA YaByHY
M cTani: Tak, 3rigHo aaHumMm CBiToBOI Acouiallii ctane-
nnaeunbHUKiB, [1] BMpoBbHUUTBO YaByHy B 2017 poui
cknano 1 mnpg. 180 mnH T, a ctani 1 mnpa. 689 MnH
T., npu ubomy y 2000 BOHW, BIONOBIOHO, CKraganu
577 MnH T Ta 847.6 MnH T [2], Taknm HMHOM 30inb-
LUEHHs1 0bcsriB BUPOOHMLTBA SIK YaBYHY Tak M crani
cknano npundnmaHo 100 %.

OpHak HasiBHICTb HenepebopHUX OOMEXEHDb Y LIMX
TEXHOSOMNYHNX CXeMaX TakuX, sIK: HEMOXITUBICTb MOB-
HOI BiIMOBW Bif, KOKCY B JOMEHHOMY MpPOLECi, 3HAYHI
BTpPaTM 3ani3a B KWCHEBO-KOHBEPTEPHOMY MpPOLECI,
npobnemu 3 KyMynsTUBHUM 3POCTaHHAM KOHLEHTpa-
Uil JOMILLOK KONbOPOBUX MeTaniB B BpyxTi enekTpoc-
TanennasunbHOro BMpPOOHWULTBA Mpu3Beno A0 BigHO-
BMEHHS iHTepecy MeTanypris 0, Tak 3BaHWX, «anbTe-
pHaTUBHMX» MPOLECIB BUPOOHMLTBA YOPHUX MeTanis,
AKi [O3BOMNAOTb OMUHYTU ab0 3MEHLLMTU LUKIOMBUIA
BMSIMB LMX OOMEXEHD.

AKWO BIOKMHYTU ICTOPUYHUIA  acneKT pPO3BUTKY
npoueciB NPSIMOro BiQHOBIEHHA 3ani3a (4ac Konu 3a-
ni3Hi Ta crtanesi BMPOOW BUrOTOBMSNM CUPOOYTHUM
cnocobom) TO MOYaTOK PO3POOKM anbTepHATUBHMX
npouecis BigHocATb Ao XIX cTopivysa (nateHTn npod.

por 6 % ¢ ISSN 1028-2335 Ne6, 2018

YepHosa [.K). OgHak y Ton 4ac BOHW HE BUKNMKanu
NPaKTUYHOrO iHTepecy 1 nepLua NPOMUCIIOBA YCTaHO-
BKa, LU0 npautoBana 3a crocobom Bibepra, 6yna no-
6ynosaHa y Leeuii, nuwe B 1932 p. [3].

BinblW iHTEHCMBHO anbTepHaTMBHI NpoLecn nodva-
nm po3pobnsaTtncs B 60-x pokax XX cTopivys y 3B'a3ky
3 eHepreTMYHOI KPU30H0 i BiNbLL XXOPCTKUMWN EKOSOriY-
HUMK BUMOramu. Kpim Lboro, icTOTHY porb 3irpaB ne-
pexig Ha KoHUenuilo MeTanyprinHMX MiHi-3aBoAiB, SKi
BMMaraloTb YACTY MO KONbOPOBMM MeTaram meTano-
LUNXTY.

[o TenepilwHbOro Yyacy po3pobrieHa 3HayHa Kifb-
KICTb anbTepHaTUBHWX MPOLECIB OAepXaHHS YOPHMUX
MeTaniB, SKi PisHATbCA SK 3a NpUHUUNaMuK Aii, Tak i
KOHCTPYKTUBHOK KOMMOHOBKOIO arperatiB. Y 3aranb-
HOMY BUMISAI «anbTepHATUBHI» NpoLecu BUPOOHMLT-
Ba YOpHWUX MeTariB MOXHa NoginMTn Ha 4 rpynm (pwc.
1.):

Mpouecu nepLuoi rpynu, 6asylTbCa Ha BUMKOPUC-
TaHHi 4nsa BigHOBNEHHs pisHux rasie (CO, H, abo ix
cymiwi) abo TBepOoro Byrinnst W y 3anexHocTi Big
LibOro BOHW MatoTb Pi3Hi NPUHLUMMAN POBOTU N KOHCTPY-
KTUBHE OPOPMIIEHHS.

CtaHom Ha 2017 pik cBiTOBMIA 0OCAr BUPOOHMLTBA
3aniza npsAMOro BIOHOBMEHHS Pi3HUMK crnocobamu
cknae 87.1 mnH. T.[4]. Y Tabnuui HaBedeHi OCHOBHI
npoLecH, Lo BUKOPUCTOBYIOTbL A51S BUPOOHULTBA Me-
TanisoBaHOi CUPOBUHW (MeTani3oBaHi okaTuLli, MeTa-
neBwiA nNopoLlok abo rybka), Buam BigHOBMOBaYa, Lo
BUKOPMCTOBYHOTb, 1 YacTKka LiMX NPOLECIB y CBITOBOMY
BMPOOHULTBI [4].
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PucyHok 1. AnbmepHamueHi cxemu eupobHuUUMea YopHUX Memarnlie
1 - 8upobHUUMEO 3aJti3a NpsIMo20 8IOHOBIIEHHS 8 azpezamax meepdogha3Ho20 8iIOHOBIIEHHST 3 1ePepObKO
tioeo 6 enekmpodyeosux rnevax; 2 - aUpobHULUMEO 8yarneyeso20 Hamnierpodykmy 6 azpecamax pidkoghasHo-
20 8IOHOBIIEHHST 3 MePepPObKOK Li20 8 KUCHEBUX KOHBepmopax; 3 - npsiMe o0ep>xaHHs cmarti, 3 pyou; 4 -
rnepepobka pidkoeo YasyHy 8 cmaJiernnasusibHux agpe2amax 6esrnepepsHoi Oi.
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Tabnuys 1 OcHosHI npouecu meepdoghazHo2o 8iOHOBNEHHS 3ari3a
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PucyHok 2. BupobHuymeo 3aniza npsiMoeo 8idHo8reHHs no pezioHax ceimy y 2017 p.

Ak 6aummo 3 Tabnuui 1 goMiHytoui no3uii y cBiTo-
BOMY BMPOOHMLTBI MeTarni3oBaHOI CUPOBMHU 3alma-
0Tb LWaxTHI npouecn TBepaodasHOro BiAHOBMEHHS
sKi 6a3yloTbCa Ha BUKOPUCTaHHI BigHOBHMX rasie. Lle
MOB’A3aHO 3 MPOCTOTOK KOHCTPYKUII LIMX YCTaHOBOK,
HadiMHICTIO TX pOBOTU Ta HU3bKUM BMICTOM LUKIANMBUX
Jomiwok (S,P) y meTanisoBaHii NpOAYKL,i, OCKiNbKu
BiJCYTHIl KOHTAKT Mi>X oKaTuwlamm Ta BYrinnsm.

Hanbinblie NowMpeHHs1 Npouecu NpsiMoro BigHO-
BMEHHS OfiepXanu B KpaiHax, Lo BOMOAi0Tb, y nepLuy
yepry, AeLeBMMU eHepropecypcamu.

HeobxigHO Big3HauMTW, WO 3a ocTaHHi 50 pokiB
BMPOOHMLTBO 3arniza NpsAMOro BiQHOBMEHHSA 3pOCHO
GinbL Hix y 100 pasis, a 3 2000 poky BOHO 30inbLun-
nocs B 1,98 pas. Y nepLuy Yepry Lie nos'dA3aHe 3 poc-
TOM YacTKN eNlekTpocTanennaBnibHOro BUpoodHULUTBa
N HecTayer SKiCHOro MeTanobpyxTy, LLO BUKOPUCTO-
BYIOTb B SIKOCTi CUPOBUWHMW B €IEKTPOOYIOBUX Mevax.

CyTHicTb npouecis Apyroi rpynu nonsrae y BigHo-
BMEHHI 3anizoBMiCHUX MaTtepianiB eHepreTU4HUM BY-
rinnam npu Temnepatypax 1400-1600°C 3 ogepxaHn-
HSM PigKOro BYrMeueBoOro HamiBnpogyKTy Onm3bKoro
no XiMiHHOMY CcKMnagy A0 NepeainbHOro YaByHy.

Y 9KOCTi LWMXTU MPOLECU L€l rpynu MOXYTb BUKO-
puUcToBYBaTW, SIK YaCTKOBO BiAHOBMEHi 3ani3opyaHi

maTepianu (npouecu Corex, Finex Tecnored Ta iH.)
TaK i cupy 3anisHy pyay ( npouecn Hismelt, Romelt,
Ausiron).

3ararnom, y pi3Hux kpaiHax cBiTy 6yno po3pobreHo
N BMNpobyBaHO Ginbll copoka npoLueciB, NpusHade-
HUX A8 3aMiHU JOMEHHOI nnaeku. Y Tabnuui 2 [5,6]
HaBedeHi npouecu pigkodasHoro BiAHOBIIEHHS BTine-
Hi Yy BUrMAAi 4eMOHCTpaLiiHMX YCTaHOBOK abo 3Ham-
LU MPOMMCIIOBE 3aCTOCYBaHHS.

Y TenepilwHin Yac y cBiTi gie 7 ycraHoBok Corex ( 2
- Kutai, 4 - IHgis, 1 - NMAP) cymapHoto piyHO npoay-
KTMBHICTIO 6nmn3bko 7 MNH T, 3 ycTaHoBKM Finex (2 y
Kopei 1 B IHgji) piuHOO NpoaykTMBHICTIO Gnnsbko 3,5
MITH T.

PaHHi po3pobku npoueciB MPAMOro OAep)KaHHs
ctani 3 pyau (3-a rpyna) npoxogunu B 60-80 poku
MUHYIOro cToniTTa. [1o HUX BigHOCATLCSA npouecu Liu-
KnocTanb, kunnsayoro wnakosoro wapy (KWC), Pyaa-
Cranb i geski iHwi. OgHak »oaeH 3 HAX He OiALLIoB A0
cTafin NpoOMMUCINIOBOro BMpoBakeHHs. Lle 6yno no-
B'A3aHe i3 npobnemMamun Sk 3i CTIMKICTIO (DYyTEPOBKM,
Tak i HeJoCTaTHIMW TEXHIKO-€KOHOMIYHUMU MOKa3HU-
Kamu NpoLeciB.
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Tabnuys 2. OcHoeHI npouecu pidkoghasHo20 8iOHOBIEHHS

Mpouec Pyna BigHoBHUNMKWI areHT | Bupa rasicikatopa[lpoayKTUBHICTb CTaTyC yCTaHOBKU
Corex KyckoBa [KyckoBuii O, Oo 1,5 mnH. T/pik  [[pomuncnosa
Finex [pidHa |KyckoBun O, [o 1,5 mnH. T/pik  [[pommcnosa
Hismelt [picHa |ByrinbHui gpi6'asok [MoBiTps 0,8 MIH. T/pik [leMoHcTpaujniHa
Dios Process |[OpibHa ByrineHui gpi6'asok O, 500 1/cyT [leMoHcTpaujiHa
Romelt [pidbHa  |ByrinbHun gpi6'asok O, 45 T/4 [leMoHcTpaujiHa
Ausiron [pidbHa |ByrinbHun gpi6'asok O, 2 T/ [leMoHcTpaujiHa
Tecnored OkaTuLui [Koke, Byrinnsa O, 75000 T/pik [leMoHcTpaLinHa

HesBaxatoum Ha ue, po3pobka npoueciB NpsiMoro
OofepXaHHS cTani He NPUNUHSAETLCS. Y Lier Yyac BOHU
CnpsiIMOBaHi Ha nepepobKy 3anisoBMiCHUX MaTepianiB
(wnawmiB, okanvHa, pyga) y cranb.

Mpuknagamm MoOXyTb CryryBaTu: npoLec CTPYWMHO-
emynbcinHoro padiHyBanHs (CEP) [7-9] abo ogep-
XaHHS BMCOKOBYIMeLUeBoi cTani B poTauiHUX NOXu-
nmx nevax [10-12].

Takox OO npoueciB AaHOT rpynu MoXHa BigHECTH
NepCneKkTUBHI MPOLECH NPSIMOro enekTponiay 3ani3Hoi
pyan MOE [13,14] po3pobka sikux nepebysae Ha no-
YaTKoBMX eTanax nabopaTopHUX AOCNILKEHD.

besnepepsHi npouecy BUpobHMUTBA cTann 3 pia-
KOro YaByHy 6a3yloTbCA Ha iaei noAiny TeXHONorivyHo-
ro MPOLIeCy Ha OKpeMi NaHKN N CTBOPEHHA ONTUMarib-
HMX YMOB MPOTIKaHHSA B KOXHi 3 naHoK. BoHu Bynn
BMNPOOYBaHi, y TOMy 4Yucni N BUMSAdi NPOMUCIIOBUX
YCTaHOBOK 3 Pi3HUM KOHCTPYKTUBHUM W TeXHOMOoriy-
HUM odhopmneHHsaM. Lle Bynu GaraTtoctagiviHi arpera-
TW 3 MOLWApPOBUM PO3TalLyBaHHSAM MeTany W Lunakis
(CAHL koHcTpykuii MICIC), emynbciviHi npouecu (ar-
peraT IRSID, OMerTl), arperatn cTpyMmMHHOro pacdpiHy-
BaHHsA (arperaT BISRA) i T.n. [15].

OpHak, BHaCnigoK CKagHOCTEN Yy KepyBaHHI 6es-
NepepBHUM TEXHOMOMYHUM MPOLECOM, BUCOKOiI BU-
TpaTu BOTHETPUBIB, HU3bKUX EKOHOMIYHUX MOKa3HWUKIB
i, HANromoBHiLLe, MOsIBU 1 BYPXMBOIo pocTy NpoLECiB
nosaniyHol obpobkun crani, 6esnepepBHi npouecn He

3MOITIM CKNAaCTU KOHKYPEHLL0 KNCHEBO-KOHBEPTOPHNM
NPOLLECOM i B Liel Yac NpakTU4HO He 3aCTOCOBYIOTHCS.

Y AKOCTi BUCHOBKIB CRif CkasaTu NPO NepCnekTuB-
HICTb PO3IMAHYTUX «anbTepPHATUBHMX» MPOLECIB BU-
pobHuMuTBa YopHMX MeTaniB. NMpoueciB TBepaodasHo-
ro BigHOBIIEHHSA [OOBENW CBOK KOHKYPEHTOCNPOMOXX-
HICTb i NEepCneKTUBHICTb X PO3BUTKY BU3HAYaETHCA
noTpeboto enekTpocTanennaBunbHOro BUPOBHMLTBA
Y BUCOKOSIKICHI NepBOPOAHOI METanoLLNXTI.

PigkodasHi npouecy BUPOBHULTBA YOPHMX MeTa-
niB, Ha AaHU MOMEHT, CKINagHO BBaXKaTu pearnbHUMu
KOHKypeHTamy JOMEHHOMY Npouecy 1 Noku ix BapTo
po3rnsgaTv nuwe sk JOMOBHEHHS A0 Hei. OgHak sk-
WO TeHAEeHUis POCTy UiHW Ha MeTanyprinHui KOKC
36epexeTbCs, TO MOXINBO OiNblu LUMPOKE MOLUMPEH-
HS pigkoasHnx npouecis

Mpouecu TpeTboi rpynu, 3apas, SABNSATb IHTEPEC,
SIK CNPSAMOBaHi Ha yTuni3aLio 3anisoBMiCHUX MeTany-
priiHux BigxoAis i nMunyBaTUX pya, ogHaK po3pobka
GinbLIOCTI Taknx npouecis nepebyBae Ha NOYaTKOBMX
cTagisix, iX nepcnektMea OyayTb BU3HAYATLCS €KOHO-
MiYHOK e(PEKTUBHICTIO.

BesnepepBHi NpoLecy BUpOOHULITBA cTani 3 piako-
ro YaByHYy HE 3MOITM SBHO OOBECTU CBOEI NnepeBaru
nepes «KNacU4YHMMM» CTanennaBuIiTbHUMWU arperata-
MW N Ha JaHOMy eTani IX NepCcneKkT1Bn OCUTb CYMHI-
BHi.
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