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IMonoxuTenpHOE BO3AEHCTBIE MATHUTHOTO T10JI51, CTUMYJIUPYIOIIEE POCTOBBIE IPOLIECCHI B CEMEHAX, H3BECTHO
U B ONPEIENICHHOH Mepe JOCTaTOYHO M3ydeHo. Ho ciioxHbIe M TpoMO3/IKHe KOHCTPYKINH TEXHHYECKHX CPEICTB
HE 03BOJISIIOT IPUMEHSTH 9TOT BHJ IIPEIIIOCEBHON 06paboTku moBceMecTHO. Hamm nccnenoBanus u pa3paboTKu
pelaiot 3Ty npobiemy. bonee Toro, mo3BosIOT co3/1aBaTh MA/IIEe MArHUTHOE TI0JIE, YTO O4EHb BaXKHO C y4ETOM
Pa3INYHBEIX (U3HKO-XUMUYECKUX CBOWCTB CEMEHHOTO Marepuaia. BriepBble peCcTaBICHO COepIKaTEIbHOE OITH-
caHue (yHKIHOHAIBHOI MOZIEIIN pecypcocOeperarolieil TEXHOIOTUH ¢ MarHUTHBIM II0JIEM ITOCTOSIHHBIX MAarHUTOB.
DTOT BH/J] TEXHOJIOTHH BKIIIOYACT B ce0s1 (PPAKIHOHIPOBAHNE CEMSTH Ha PEIIETaX ONMPEACICHHOH (HOPMBI, UMITAKIIHIO
1 00paboTKy B MarHUTHOM MOJIe OJHOBPEMEHHO. JlaHHAsl 3alaTeHTOBAHHASI TEXHOJOTHS PEaH3yeTcsl MPH KOM-
IUIGKCHOH NPEANOCEBHOI 00paboTKM CeMSH Ha MarHUTHOM Kiaccuukarope. DyHKIMOHAIbHAS MOAECIb ObLIa
MIOCTPOECHA Ha OCHOBE CTPYKTYPHOII MOJIE/H, B KOTOPOH y4YUTBIBAIMCH aMILIMTY/a KojeOaHHil, KOInuecTBo o0pa-
6aTBIBAGMBIX CEMSTH, YaCTOTa KojlebaHMif, yroy HakJIoHa pabodero opra”a, pacCTOSHUE MEXITY peleTamu, koaddn-
LUCHT TPCHHSI, KOJIMYECTBO PEILIET, BpeMsi 0OPabOTKH, KOJINYECTBO MATHUTOB M MX OPUCHTALWS, MOHAEMOTOPHOE
BIIMSIHUE MarHUTOB, IO (b peneT. OHa MO3BOJISAET ONPEICIHTh IPUOPHTETHOCTD BIUSHUS PA3IMYHBIX KOHCTPYK-
THBHO-TEXHOJIOTHYECKUX TapaMeTpoB Ha 3((eKTHBHOCTH 00paboTkn B menoM. ConepiKaTesIbHOE OIMCAHHE I10-
3BOJIJIO Pa3paboTaTh yTOYHEHHYIO (hyHKIHOHAIBHYO MOJEIb, COIIACHO KOTOPOH 3(()EKTUBHOCTD MpEIaracMoii
pecypcocOeperaroleil TEXHOJIOTMU B TIEPBYIO ouepe/ib OyJeT 3aBUCETh OT YacTOThl KojiebaHuil pabodero opraHa;
BO BTOPYIO O4YEpe/b OT KOJIIMYECTBa 00pabaThIBAEGMOr0 MaTepraia 3a OfIMH IPHEM; B TPEThIO OYepe]ib OT BPEMEHH
00paboTKH, IUIOIA/M PEIIET ¥ OPUCHTAINK MarHuToB. KoMiiekcHast npeamnoceBHast 06paboTka CEMEHHOIO Mare-
pHala — 3TO KOJIOTHYECKH Oe30MacHas 1 SHeprocOeperaronas TeXHOJIOTHS C BBICOKUM 3KOHOMHYECKUM 3 (eKxToM,
JOCTHUYb KOTOPOTO BO3MOXKHO IIPH COOJIIONCHUH OIPENCNICHHBIX COOTHOIIECHHN MEXIy pasMepaMu KOHCTPYKIHUH,
KOJIMYECTBOM 00pabaThIBAEMOro MaTepuaa, pasmMepaMu, GopMaMi ¥ OPUCHTALECH TOCTOSHHBIX MarHUTOB.

KiioueBble cjioBa: (ppakuMOHUPOBAHHE, UMIIAKIMS, MATHUTHOE 110J1€, IOCTOSIHHbIE MATHUTBI, CTPYKTYPHAsl MO/1eJIb,
(yHkumoHaILHAS MOJENB

FUNCTIONAL MODEL OF RESOURCE-SAVING TECHNOLOGY WITH THE
MAGNETIC FIELD OF PERMANENT MAGNETS CONTENT DESCRIPTION

Vakhnina G.N.

Military Training and Research Center of the Air Force «Air Force Academy named after
N.E. Zhukovsky and Y A. Gagariny, Voronezh, e-mail: galina_vahnina@mail.ru

The positive effect of the magnetic field, which stimulates growth processes in seeds, is known and to some
extent sufficiently studied. But complex and cumbersome designs of technical means do not allow applying this type
of presowing treatment everywhere. Our research and development solves this problem. Moreover, it is possible to
create a sparing magnetic field, which is very important taking into account various physical and chemical properties
of a seed material. For the first time, a meaningful description of the functional model of resource-saving technology
with the magnetic field of permanent magnets is presented. This type of technology includes the fractionation of
seeds on the sieves of a certain shape, the impact and processing in the magnetic field simultaneously. This patented
technology is realized in the complex presowing seed treatment on a magnetic classifier. The functional model
is constructed on basis of a structural model that took into account the amplitude of oscillations, the number of
processed seeds, the frequency of oscillation, the angle of inclination of the working part, the distance between sieves,
the coefficient of friction, the number of sieves, the processing time, the number of magnets and their orientation,
areas of sieves. It allows to determine the priority of various design and technological parameters influence on the
efficiency of processing as a whole. A meaningful description made it possible to develop a refined functional model,
according to that the effectiveness of the proposed resource-saving technology will primarily depend in the first on
the frequency of the working part vibrations, in the second from the amount of material processed at one time; in the
third place from the processing time, the areas of the sieves and the orientation of the magnets. Complex preseeding
processing of seed is an environmentally safe and energy saving technology with a high economic effect, which
can be achieved if certain relationships are observed between structure dimensions, amount of material processed,
dimensions, shapes and orientation of permanent magnets.

Keywords: fractionation, impaction, magnetic field, permanent magnets, structural model, functional model

Hakonnien 3HauuTenbHBIM OMBIT B cepe Ha MOBBIIIEHHUE BCXOXKECTH 0OpabOTKU CeMsH
CIOCOOOB M TEXHHYECKHUX CPEICTB IS Mpel- B MarHutHoM mouie [6, 9, 10]. Ho B cBsi3u C TeMm,
roceBHoW 00pabotku cemsH [1, 11, 12]. Te- dro Hammyummii 3¢ ekt qocTUTAETCS TPH He-
OpPETUYECKMMU W MPAKTHUYECKUMH MCCIENO- IPONODKUTENBHOM MpPeObIBAHUM CEMEHHOTO
BaHUSMH JIOKA3aHO TIOJIOKUTENFHOE BIMSHUE Marepuaja B «HECHJIFHOM MarHMTHOM IIOJIE»,

MEXIYHAPOJIHBIN XXYPHAJI ITPUKJIA THBIX
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CO3JIaHUE DKOJOTMYECKH Oe30MacHBIX TeX-
HOJIOTUH M PEAIM3YIONIMX WX TEXHUYECKHX
CPEICTB OCTaeTcs akTyajdbHbIM. Ha ocHOBe Ha-
KOIUICHHOTO OITBITa HaMHu OblIa pa3paboTaHa
pecypcocbeperaromas  TEXHOJIOTHSI  KOMILIEKC-
HOU TIPEIIOCEBHON 00padoTKU ceMsH [2], B 011-
HOM M3 pa3HOBUAHOCTEN KOTOPOW MCIIOJIb3YETCA
MarHMTHOE TI0JI€ TIOCTOSIHHBIX MarHutoB [3, 4].
CyI11eCTBEeHHBIM OTIIMYHEM MPEATIOKEHHONH HAMU
TEXHOJIOTUM W TEXHUYECKUX CPEICTB SIBISETCS
BO3MOXXHOCTh TIPOBEACHHS HECKOIBKHX TEXHO-
JIOTHYECKUX TPOIIECCOB OMHOBPEMEHHO [13].

PecypcocOeperatoriias TEXHOJIOTHSI KOM-
IUIEKCHOH TMpeanoceBHOH o0paboTKu ceMeH-
HOTO Marepraja C MarHUTHBIM IOJIEM IIO-
CTOSTHHBIX MAarHUTOB MaTE€MAaTHYECKH MOXKHO
MIPEJICTaBUTh B BHUAE (YHKIMOHAIBHON MOJe-
. Kaxknast BHyTpeHHss QyHKIHUS, OT KOTOpOH
3aBUCHT MOJICIIb, IPEJCTABIISAET COOO0I ompee-
JICHHYIO TEXHOJIOTUYECKYIO OMEPALIHIO.

Teoperudeckue nccieq0BaHUs, KacarOIIU-
ecsa @ — dyHKIMH, onpeAeNsIonIel pecypcoc-
Oeperarontyo TEXHOIOTHIO; f (X) — (yHKuuH,
OTIpeNesIoIen MpoIecc q)paKHMOanOBaHmI
J,(x) — byHKIMH, ONIpeaeNsoIed IpoLecc UM-
MaKIU1, HAMU OBUTH TIPEJICTaBICHBI B [4].

Mogens pecypcocOeperaromieli TeXHOJIO-
TUH TIPU MaTeMaTHYeCKOM OINHCAHWHA HMEEeT
Bun [4]:

O =F, (f,(x) + F, (f,(x)) + F, (f,(x). (1)

OyHKIMA, ONpeAessionas nmpouecc gppax-
LIMOHUPOBAHUS, IMeeT BUJ [4]:

£ =, W,n a N, As), (2

rae A — amruntyna koneGanuit; W — xomnde-
CTBO 00pabaThIBAEMBIX CEMSH; /1 — 9aCTOTa KO-
ne0aHui; o — yroji OTKJIOHEHHS padodero op-
rana; N — KOJIMYECTBO perieT; As — pacCTOsiHuE
MEX]y peIIeTaMHu.

@OyHKIUA, OIpefeNsIomas Mpouecc HM-
MaKIW, UMeeT BUn [4]:

1) =1, (W, n, o, N, 1 As),

e f— ko3 UITUEHT TPCHHSL.
OyHKIMSA, ONpEAEIIsIonias MpoLece BIHs-
HUS (PU3NUECKUX (PAKTOPOB:

f3(x) = f3(x1, Xy X,), 4

IJE X, X,, ...X, — KOHKDETHBIE (usnueckue dax-
TOPBI, CO3JaBaeMbIe HCIOJIb3YEeMbIMH TEXHU-
YECKHUMH CPEICTBAMHU.

B pesynbrare Beipakenus (2) — (4), mpuo0-
peTaroT B

(X) = K“f(A) (W) + K fl(n) +
e, (@) + ;@ As),  (5)

19 = 0N 1, h(N) + @) +
f{ fffﬁ {@ (©6)

3)

F0) =15, /0) F (%) Fe i f(), (7)

TAC Ky Ky Ky Ky Ky Ko Ky Ky Koy Koy Ko
Ko Ky Kpp oKy, — k03¢ pHUIIEeHTH BIUSHUS
Ka)JIOW KOHKPETHOH (DYHKIVH, OTIpeiesIieMble
3KCIIEPUMEHTAIBHBIM ITyTEM MM MaTeMaTH4e-
CKUM MOJICITUPOBAHHUEM.

C yuerom 3aBucumocteii (5)—(7) monenb

(1) Oyzmet BBITISAACTS:

D =F, (x f(A) + K f(W)+ K13f1(”) +
e fi() Tk fi(N) + K f(As) +
+F, (1G,L(0) + 1, /(N) + 1, /(o) +
1, L(N) + 1, /() + K,/ (As)) +

FF (6, 00) + K, fi0) s + K, £, (8)

Ilens wuccnemoBanuii. M3maraercsi COBO-
KyIHOE BJIUSHUE TMPOILECCOB (PpaKIMOHH-
POBaHUS M HMMIIAKIIUA C TPEThEH COCTaBIISA-
romiei: f(x) ¢dbyHKIMEH, ompenensonen
BIMSHUE MarHUTHOTO TIONS TIOCTOSIHHBIX Mar-
HUTOB; X — TapaMeTphl KOMIUIEKCHOH mpes-
MMOCEBHOW 00pabOTKM CEMEHHOTO MarepHalia;
F(f, iy fy3) — Gynkuns, ompe/esomas 3a-
BHCHUMOCTh BJIVSIHHS KOHKPETHOW TEXHOJIOTH-
YECKOH Olepanuy Ha pe3ynbTar 00paboTKH.

MarepuaJibl
W MeTO/AbI HCCJIeI0BAHNS

PecypcocOeperarommasi TEXHOJIOTHS C MarHUTHBIM
IoJIeM TIOCTOSHHBIX MaruuToB [2, 13] BkiIrowyaer mpo-
neccsl  (ppaKIMOHMPOBAHUS, UMIIAKUUH U 00pabOTKY
CEeMEHHOTO MaTepuaja B MarHHUTHOM II0JI€ MOCTOSHHBIX
MAarHuTOB, NPOUCXOJSAIUE OfHOBpeMeHHO. IIpoucxomur
3TO CIEAYIOIMM 00pa30M: IIOMELIEHHbIE B CIICLHAIBHOE
YCTPOHCTBO CEMEHa B pe3ynbTaTe BO3BPAaTHO-KOIeOaTeb-
HOTO JABI)KSHNS IIPOCEUBAIOTCS HA HECKOIBKUX pPeIIeTax,
YCTAHOBIECHHBIX OJHO IOJ APYIUM, OJHOBPEMEHHO Ce-
MEHa JIOCTaTOYHO MHTEHCHBHO TPYTCs Apyr o0 apyra,
TaK KaK Ka)KJ0€ HIDKE YCTAHOBIEHHOE PEIIETO MEHBINE
BEIIIE yCTaHOBIEHHOTO. [IpocenBaHne ceMsH MPOXOIUT
B MarHUTHOM I10JI€, KOTOPOE CO3aeTCs TpeMsl OCTOSH-
HbIMH MarHUTaMmH, YCTaHOBJIEHHBIMH B OIpEIEIEHHOM
nopszaxe. [lBa MarHuTa pacHolOKeHbl Ha KapKace BBep-
Xy, B TIpoIiecce paboThl OHU HEMOABIKHBI. OANH MarHuT
HaXOJWUTCSI BHA3Y paboduero opraHa U MOBTOPSIET €T0 KO-
nebarenbHblE JBHXKEHH. MarHUTHOE 11071€, CO3/[aBaeMoe
JByMSI HETIOBMKHBIMH U OJHUM IOABM>KHBIM MAarHUTa-
MH, KOTOpoe OyZieM Ha3bIBaTh PACCEUBAIOIINM, OKA3bIBAET
Tpebyemoe BimsiHKe Ha cemeHa [10]. K ToMmy ke nBroKe-
HHUE pelleT MOXET ObITh OPUEHTHPOBAHO IO CTOPOHAM
cBeTta. OO6pabOTKy BEAyT B TeUECHHE BPEMEHH, 00eCIeuu-
BAIOIIET0 MAaKCUMAIIBHYIO ITOTHOTY BBIJETICHHS IPOXO0-
BEIX (hpakImii.

OyHKIMS, OmNpenesioas BIUSHHE MarHUTHOTO
TI0JIS TIOCTOSTHHBIX MarHUTOB!

fi0) =1k G 1, J,8), 9)

rae k — KOJMYecTBO MarHuToB; G — IOHIEPOMOTOPHOE
BJIMSIHUE MAarHUTOB; ¢ — BpeMsi 00paboTKH; J — OpHeHTa-
LI MArHUTOB; S — IUIOIIA b PEIleT.

C yueroMm (9) ¢pyHKIMOHATEHAS MOZIET (8) TIPUMET BH:
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o= F(Klfl(A)‘FK (W)+1c1 (n)+

e f(0) 1 fi(N) K (AS)
+ F(x, (W) + 1, f(n) +x, f(a) +
AN K LD LAS) +

+F (Kﬂjg(k)—l-l(}zf}(G) + 1, f(0) +
+1,/(9))- (10)

Ha ocHoBe Maremarnueckoll GpopMyIupoBKH (QyHK-
uuoHaabHOU Mozenu (10) ¢ MarHUTHBIM TOJIEM TOCTOSIH-
HBIX MarHUTOB BBINOJIHSAEM aHAJIOTUYHO [4, 5, 7, 8, 14]
CTPYKTYpHBIi aHamu3 (Tabi. 1).

¢dyHKMoHaNEHON Mozenu (tabm. 2): A — P1;
W—-P2; n—P3; a—P4; N-P5; As—P6, f—P7;
t—P9; k—-P11; G-P12; J—-P13, S- P14 [4, 5].

YkazaHHBIE BBINIE B3aUMOACHCTBUSA OYy-
IyT UMETh MECTO, HO BMECTE C TEM BaXKHYIO
poJib OyJeT Wrparh KOJHYECTBO HCIOJB3Y-
e€MBIX MarHuToB (k), HX pacloJOXKeHUe OT-
HOCHUTEIBHO ApYT Apyra (J) 1 OTHOCUTENbHO
pewer (S). BennmunHa MOHAEPOMOTOPHOTO
BIUSHHUS HANpPSIMyH OKaXETCs 3aBUCHUMOMN
OT KOJIMYECTBA UCIOIB3YEMbIX MaraHuToB (k)
U ux opueHTtanuu (J).

Taoauna 1

CrpykTypHas Mozielb pecypcocOeperaromniell TeXHOJIOTHH
C MarHUTHBIM I10JIEM TIOCTOSTHHBIX MarHUTOB

tIJ]:}axuuuml]:luuaan

HMITA K LS MATHHTHOL NMOJIC

W | n o] No|As | W n

a [N |f |As |k |G |0 | |8

q;,.*i,l + |+ +

- -

+ |+ + |+ -

- + -

e

Pe3yJ'leaTbI HCCJICA0OBAHUSA
U UX 00Cy:KIeHne

Ha ocHoBe cTpykTypHO# Momenn (Tabm. 1)
MIPOCIIEKUBAEM BO3MOXXHOE COBMECTHOE BITHSI-
HUE 3asBJICHHBIX MMapaMeTpOB, UCKIIOYasl B3a-
HUMOBJIIMAHHUEC OOHOTHUIIHBIX. HCPCXO)II/IM K 663-
pasMepHBIM 0003HAYECHUSM TSl COCTaBIICHHUS

Ha manmnOM sTame wcciemoBaHwWii Kodd-
(UIMEHTH BIUSHUS KaXI0H KOHKPETHOM
($YHKIHH MOTYT OBITH COOTHeceHbI K Value
TEXHOJIOTHYECKUX OIEepalnii, KoTopas ompe-
JeNsieTcsl  OTHOIICHWEM  (YHKIIMOHAIBLHOMN
3HAYUMOCTH K CyMMe MpOOJIeMHON U 3aTpar-
HOH 3HaYUMOCTEH [5].

MEXIYHAPOJIHBIIN )KYPHAJI TIPUKJIAIHBIX
1 ®YHJIAMEHTAJIBHBIX UCCIEJOBAHUI Ne5, 2017
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Taoauna 2

OyHKIMOHAIBHASI MOZIETIh pecypcocOeperaronieli TEeXHOJIOTHH ¢ MATHUTHBIM MOJIeM
MOCTOSIHHBIX MarHUTOB

DyHKIU- Vpoens | PO~ | 3apnar.
Ne dynK- @ Tun pyHK- Y ITapa- p OmeMHas p
VHKIUS OHAaJIbHAS BBIIOJTHE- Has 3Ha-
bNg07t IUH METp 3HAYH-
3HAYUMOCTD HUSA YUMOCTh
MOCTb
1 2 3 4 5 6 7 8
Pecypcocbeperatommas
TEXHOJIOTHSI C MarHHUT-
HBIM TI0JIEM TIOCTOSTH-
HBIX MAaTHUTOB
KommnekcHas npen-
moceBHast 00pabotka | [nmaBHas
CeMSH
1. ®pakimonupoBanue | OCHOBHas 6 36 72
P1 2 2
P2 1 1
TpaHc- P3 | anmekBar- 3 3
F1.1 JBrxeHue ceMsH nopTHas 1 P4 MBI > >
P5 2 2
P6 2 2
P1 2 4
P2 1 2
F1.2 Ilepeopuenrauus obecrieun- 2 P3 aJeKBaT- 3 6
) B ITPOCTPAHCTBE BaroIast P4 HBII 2 4
P5 2 4
P6 2 4
P1 2 6
P2 1 3
[IpocenBanme CKBO3b | CO3IAF0- P3 aJeKBar- 3 9
F1.3 3 o
OTBEPCTUS PELIET nias P4 HBIN 2 6
P5 2 6
P6 2 6
2. Ummakuust OCHOBHast 12 55 162
P2 2 2
P3 1 1
TpaHCIOp- P4 | anmexsat- 2 2
F2.1 JBr>xeHune cemsiH THAs 1 P5 MBI 5 >
P6 3 3
P7 3 3
P2 2 6
P3 1 3
Tpenue cemstH apyr 06 | co3maro- P4 aJieKBaT- 2 6
F2.2 3 <
Ipyra mast P5 HBII 2 6
P6 3 9
P7 3 9
P2 2 6
P3 1 3
F23 Tpenwne cemsH o 10- CO3/1ar0- 3 P4 | memocra- 2 6
: JIOTHO peueT mas P5 TOYHBIN 2 6
P6 3 9
P7 3 9
P2 2 4
P3 1 2
Tpenne cemstH 0 60-
F2.4 KOBBIC TIOBEPXHOCTH | CO AAH0 2 gg HezocTa- g 2
xopryca mas TOYHBIH
P6 3 6
P7 3 6

INTERNATIONAL JOURNAL OF APPLIED
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Oxonuyanue Ta0.1. 2

1 2 3 4 5 6 7 8
P2 2 6
‘VYMeHbIIIEHNE TONIMHEL P3 1 3
CO31ar0- P4 aJeKBar- 2 6
F2.5 000JIOYKH CEMSIH, I10- 3 o
mas P5 HBINA 2 6
BBIIIAIOIIEE BCXOXKECTE
P6 3 9
P7 3 9
3. O6paboTka B mMar-
HHUTHOM II0JI€ TIOCTOSH- | OCHOBHAS 8 36 96
HBIX MarHUTOB
P9 2 4
P11 3 6
F3.1 JIBmoxeHne ceMsiH TpaHCTop- 2 ply | aAeKsar- 3 6
) C IpOCerBaHUEM THas P13 HBIA > 4
P14 2 4
P9 2 6
Hacelmenue Maraur- Y T— P11 AJICKBAT- 3 9
F3.2 HBIM TIOJIEM MIOCTOSIH- |~ - o 3 P12 HHHﬁ 3 9
HBIX MATHUTOB m P13 2 6
P14 2 6
P9 2 6
BuyTpuknerounsie J— P11 ATICKBAT- 3 9
F3.3 TIPOTIECCHI, TOBBIIIA0- ﬂaﬂ 3 P12 Z[HLHZ 3 9
III1€ BCXOXKECTD m P13 2 6
P14 2 6
Hroro: 26 127 330

Ha ocHoBe pe3ynbraTtoB AaHHBIX TaOm. 2
MOJMYYMIM YTOUYHEHHYIO (PYHKIMOHAJIBHYIO
MOJIENb!

D = F,(0,955/(4) + 1,92/.(W) + 1,24f (n)
+0,955f(ct) + 0,955/ (N) + 0,955/ (As))+
+ F(1,705£,(W) + 3,42f,(n) + 1,705/,(a0)
+ 1,705(,(N) + 1, 74£,(f) + 1,741 As)) +
+ F(0,72(k) + 0,72£,(G) + 1,08f.(r) +

+1,087,(J) + 1,08((S)). (6)

CoracHO TONy4eHHOH (yHKIMOHAIBHOU
Monen  (6) 3PPEeKTUBHOCTH TpeIaraeMoi
pecypcocbeperaromeil TeXHOJIOTHH B TIEPBYIO
odepenb OymeT 3aBHCETb OT 4YacTOTHI KoJle-
OaHuil pabouero oprana; BO BTOPYIO O4epelb
OT KoJIM4YecTBa 00pabaThiBAEMOro Marepuaia
3a OJMH TPUEM; B TPETHIO O4Yepenb OT BpeMe-
HU 00paOOTKH, IUIOIIAIN PEIIET K OPUSHTAIINN
MAarHHuTOB.
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