
Orsrrn
o $nquaJrbHoro onroneHTa AoKTopa rexHnrrecKr.rx HayK

Kon4parbeBoË Ha,.qelrAbr flerponnu
Ha Àkrc cepralluoHHyro pa6ory A6lelx avtu1 Maxuyg A64elxaMr.rA A64enr asa6

<<onrn.recrcnË cnocod u ycrpoùcrro ÀJrt KorrrpoJrfl crerlenn 3pe.[ocrr.r roMaroB)),
lpeÀcraBJrer {Æo e o6re4uneunnfi ,ryrccepraqnonnrrfi corer,{ 999.179.03, cos4annrrË
na 6ase (Df5oy Bo <Mnvypuucrufr rocyÀapcrBegnrrË arpaprrrrù ygr4Bepclrrer>,
OfEOy BO <<Tav6oscxraË rocy4apcrsesHÉrÉ rexm.recrraï yunBepcr4rer>, (DlEHy
<BcepoccnftcxuË naytro-IrccJleAoBareJlrcruË rrncrr.rryr r4crIoJIE3oB€IHlrf, TexHlrKr4 r,I

ne(prenporyrroB B ceJrÉcroM xosrficrre>>, Ha colrcrtrrrlre yrenoË crefienr{ KarrÀ[Àara
TexHI,ItIecKI/Ix HayK IIo cueq]raJrbHocrr{ 05.20.02 <<SnexrporexnoJroûrr{ LI

s.rerrpoo6opygoBar re B ceJrËcroM xosrËcrBe).

ArcryaJrbuocrb reMbr Alrcceprarlun

lzcceprarluoH:r,as, pa1ora A6.qenxarvdrl M.A.A. rocBrrrleHa
aKTya[bHoË 3a!;aqli' ÀocroBepuoro u orreparrrBnoro KonTponfl crerreHpr
ToMaroB. Touar flBJlterc.f, oÀHLIM Lr3 caMbrx pac[pocrpaHëHHbrx oBorrleË

perueHr4ro

3peJrocTH

B MLIpe.

3pernre roMarBI tBJrrlorct 6orarrru lrcrorlulrKoM B[TaMr{HoB. flosrouy 3peJrocrb
ToMaroB g,p.rrfrstcs. oÀHr{M ug saxHeËurra( $arropou, cBr3agHËrx c oqeru<oft KaqecrBa
STOrO OBOIqa.

I4ssecrurre B Hacrotrqee rpeur cnoco6hr KorrlpoJrr creuerrr4 3peJrocrrr roMaroB
oéHoBaHËr Ha L€MepeHnu qnera. Tarmr MeroÀEtM Ilpncylqll HeÀocrarKrlr, Hr{3KÉur

oneparlrBuocrË, cJroxgocrË I{ ÀopofoBusna o6opy4oBaur.rr Àrq KoHTporr crerrenrt
3penocrr.r roMaroB. Anrop npe4aoxnn cuoco6 r,r ycrpoËcrno KoHTpoJrr 3peJrocrri
ToM€troB, LlcKrloqarorrplË ne4octatrur cyqecrByroqux MsroÀoB ll ocnonannrrft na
rlr3MepeHlr}I IrHTeHcLrBHocrLr 6ucrpofi r$rryopecqenrpnn xnopoQunna roMaroB B

3ABI'{CI''.MOCTI4 OT I,IX CTeIIeHI4 3peJIOCTI,I.

OrIeHrca coÀeprcaHnfl Arrcceprarluu

Crpymypa Anccepral\uvr coAepxlrr BBeÀeHr{e, 4 HraBbr, 3aKrroqeHr{e, crrr{coK
Jr4Teparypbl Lr uptlJlox(enfit. Pa6om r43Jro)r(eHa ua 99 crpannrlax ocnoBgoro re6cra,
coÀeplKarqerc 32 pucywxa u 20 ra6tm:g., a rrpr{Jro)KeH[r u3JroxeHBr na 26 vrpanuqax,
BKJIIoqaer 3 arra o nporl3BoAcrBennoË npoaepKe r{ BrreÆ)egr{n pæyJrrTaroB rrafrnËrx
nccle4onanr.rË. Crucox nr,rreparypbl Bxrrorraer s ce6s 93 nalrÀaenosanur.

, Bo BBeÀeHnn o6ocnosana aKTyaJIbHocrÉ BÉrrroJrneuuoro LrccJreÀoBag[r,
c(popMyJII'IpoB{tHBI IIeJIÉ' 3an.aqw, HOBII3Ha I{ 3Haq}IMOCTE pe3yJIbTaTOB ltccle4onauufi,
ocHoBHbre froJroxteHl4g, BbrHocr4Mble Ha 3arrlury .

B nepnofi r.naBe rIpeAcraBJIeHbI o6sop pr anaJrlr3 Jrr.rreparypHbrx r{crorruuKoB. Ha
ocHoBe aHaJrr43a cyqecrByrorwD( B rracrotrrqee BpeMrr MeroÀos n cnoco6oB Ànt
KoHTpoJrr crelleHpl 3peJrocr]r roMaroB, nprlBeÀeHÉr I{x rreAocrarKr{. Ha ocnone 9Toft

tr
r,ru{popMarlr{tr obrnr4 c(popMyJr}rpoBaubr rleJrÉ r4 3aÀarm zccne4otanr.rË.

Bropan rJraBa rocBquleHa paspa1orKe MareMarvqecKux MoAeJrefi ducrpoù
Srryopecqenqar.r xnoporfluura ÀJrr KorrrpoJur creneurlr 3peJrocrr{ ToMaroB 4rr 3-x ux
copion (<Anmacapo>, <<Jlesnnnran r,r <<Pogan.rlrr>>) z uerrrpëx creneneË 3penocrr{



,

2

(senënrm, 6yprrx, po3oBÊrx n rpacxrrx). floxasauo, qro Nre, H€txoxAeur.rt

alJarru3 c I4c[oJrb3oBaHZeM

aHuuIIlrTI,FIeCKr/D( BÉrpa)KerrrlrË rpa(b[secKr.D( 3aBvcrfrMocTeË, rroJryrreHHËrx B pesyJrbTaTe

rrpoBeÀeHHËrx sKcnepvMeHT€urbHbrx prccJreAoB,alIvrv, 6rrr rpvMeueH perpeccnonnrrË
ypaBHeuuîa Lr MareMaru.recKoË

oIIeHKkt rroprÀKa [oJrr4HoMoB rlppr

fIOJILIHOMI4€UIbHbIX

rcbuuuorepuofi rporpaMMbl "Mathematica v.12" . filx
onpeAelrenuvt ana.alrvrrrrrlecKktx Bbrpa)KeuuË (perpeccLroHHbrx ypaBHerruir),

coorBercrByroqzx norqrvennrnvr rpa(fu.recKaM 3ulBncrrMocrrM (4pnunr,r rr3Merreuut
rurrènczsnocreË r[nyopecqenrln]r xJropo$nnna Bo BpeMeHr{), 6"ut ncuonb3oBau
rçrtepnft (Dnmepa (upu ypoBrre ero 3xaqr.rMocru 95%) rr oqpeÀeneuËr
floJrr,rxoMuÉurbnble ypaBHeH]IrI'rperreË cre[exr{:

Iûn : as f - az / + a1 t + c, npu 0 <t < 250 uc.
B 'rperreË ruraBe rBJIor(eHa MeroÀI,IKa npone4enr'in gKcrrepr,rMeuTaJrbuÉD(

rccne4orannË. llpnnegenrr (fynrqroxanrHaf, cxeMa ycrpoËmna Korffponr crerreur,r

3penocrlr roMaroB I{ oItI,IcaHEe ero pa6orrr, È TarcI(e rexul/rqecKlre xapaxTepu cr}IKII
ycrpoËcrna grr KoHTpoJrr cre[errr{ 3peJrocrr4 ToMaroB.

, l' qeTBepTorr rJ|aBe rrpr{BeÀeH ÉulÉUluat IIoJrJ rerrHÉIx pæyJrbTaToB u oqeHKa

TexnrrKo-9KoHoÀaN.recroË e${erruruocru ycrpoficroa AJrr KorrrpoJrr creneHr{ 3peJrocra
ToMaroB. florasanËr pe3ynÉTarÉr gKcrreprrMeuTa no lcMepeurrro Me4JrerruoË n 6rrcrpoË
LrHAyKrInv $rryopecqenqnn xnopo([unna B saB]rclrMocrr{ or crerreur{ 3peJrocrtr roMaroB
Tpëx coproB <<Alrracap>, <<JIegrLrHKa) r{ (Po3aHqHr>.

Ha ocHoBe

MATEMATI{IIECKI4E

[poBeAeHHbIx gKCnepr4MeHT€ùIrbHbIX LrCCJreAOBaHr4ù [OryrreHbr
BbIpDKelf.nfl, 3aBuçvrMocTeË I{HTeHcLIBHocTI/t QnyopecrleHrlr{H

x,uopoQr,rlna l4ar ToMaToB oT cTerreHlr rD( 3penocTr,r Anx copror "A.utracapa",
'oJIegfl.IHKa" lt '?o3auqld(". Taxue 3aBl{cl{Mocrrr rro3BoJrf,Ior AocroBepuo [poBoÀIITb
copl[poBaH]re ToMaloB oqpeÀeleHHËD( copToB rro cTerreHr{ r4x 3peJrocTtr.

Parpa6oraHa ruKtula creneHeË 3peJrocrt4 rrnoAoB ToMaroB p.nfl p€l3ubrx coproB
roMâros Ha oclroBe 3aBrlcrlMocrlr r4x r{rrrenclrBuocm r[nyopecrleHrluu xnopo$vrnna (1a,)

or crerreHel4 3peJIocTpI ToMaToB.

B sa rcrK)rlen [I rI pI3JIo)KeHbI BbIBoÀbr rro AlrcceprarlrroHnoË pa6ore

flucceprar\vrfl. coorBercrByer racnopry cneqntùJrbuocrpr 05.20.02
<3nexrporexnoJrorull z enerrpoo6opyÀoBarrr{e B ceJrÈcKoM xosflîcrBeD. Marepuan

AI{CCepTarlr4r{ pr3noxeH [ocJleÀoBaTeJrbHo 14

rpal\4oTHo, B HayrIHoM cTIftJI ê, à HOBbIe Ha)rrIHbIe

ronrqecKr.r B3{MMocBf,3Éuru. I{enr r{ccJre4oBauvr - parpa6oxa cuoco6a u ycrpoËctna

AJIÎ KOHTpOJI{ CTêII€HU 3peJIOCTIlt TOMaIOB, 3aAarI]I, IIOCTaBTIêHHÉI€ B AI{CCepTaqruI,
ycre:rrrHo peruenbr. llo coÀeplKauprro u
paccMarpHBaeMafl pa6om cooTBeTcTByer ypoBHK)

rJIy6I,IHe Ha)nIHbIx uccneAoBaHlaË

Crenenr odocnoBaHHocrll HayrIHbIx rroJrolr(enrrfi, BbrBoAoB r.r peKoMeH4aqufi,
cQoprvryJrrrpoBanHbrx B Arrcceprarluu

B AI,IccepraIIIdoHHofi pa6ore aBTop orraJlKl,rBaercfl or u3Becruhrx HayrrHbrx

uônoxenuft, MeroÀoB, rroJD rerrnÉrx Ào Hero pæyJrÉTaroB rro upo6leuarure
ALTCCWT AWU,qOCTaTOTTHO KOppeKTHO.

:

'i

JIOII{IIHO. OTTA lgrilrlrgr}A]grA TEXHI4IIECKI4

noJrolK eH'ufl,, BbrABr4HyTbre cov cKaTeJIeM,

KaHAHÀaTCKOLT ALr CCepTarIUU.



I O6ocnosamroctr 6onrmeù qllcrlt r{ayllHrrx noloxernrù, BbrBoAoB n
peKoMeuÀaqlrit gvcceprallgn A6Àerurarurl M.A.A. rroArperuurer ccÉrJrKtlM]r Ha
6n6nnorpa$uqecKl{e }IcrotIHLrKIlI rlo coorBercrBylorqefi teuarr.rre, [pr4Merrerrr{eM
coBpeMerrlrbrx MeToÀoB; na6oparopnoro o6opyÀonannx Ir amuapalypÉr, a TaKXe
xopomer{ cxoÀktMocTËro p$ynbTaToB TeopeTHqecKr,rx v gKc[epraMeHTarrbHbrx

r.rccJIeÀoBEtHLIft.

' AIJaJ'J'I3wpyr, clpopMynr.rpoBarrHbre aBTopoM rleJrÉ, 3aÀaqu u o6uç.re BbrBoÀËr,

Heo6xoÀr4Mo orMeTLrTb cneAyrolllee :

- rlenb v 3al:arrvr pa6orhr cÔopMyJlupoBaHbr B rIeJroM KoppeKTHo r.r coorBercTByror
ypoBurc ran4r,rgarcroË Àficceprarlrur;

- BËIBOÀH I{ peKOMeIrAArU{r4 JIOrA!rHO BhrTeKAer H3 COÀepXarHIIt À[CCepTa4lrr4 tI
Hecyr [oJre3rq/ro B Ha)rqrroM n rrpaKTuqecKoM ruranax Bærcryro nxr[opuaqrro.

Peeynrratrr [ccJIeAoBaHr{r uoryr 6rnr peKoMerrAoBÉtuÉr K }Ic[oJrÉ3oBaHI4ro:
- rrpn aJJalruse QxsuonorurvecKl{x cocrt tEuft. u KoHTpoJIt KaqecrBa, creIIeHkI

3peJrocrr{ [JIoÀoB pa:rnlrqHÉrx cenrcroxoatrËcrBexxËrx ryJrÉTyp;
- s I*VI ceJrbcKoxo3flËcrBeHuoro rpo$r.rJrr, SepnaepcKrrx xo3f,ËcrBax r{ fre6ubrx

3aBe,4eHI',,flX.

Oqenrca HoBr[gHbr n ÀocroBepHocrrr pesyJrbraroB rrcclreAoBarrrlfl
: B pe3yJlËTare npoaegënnrx reoperlrtlecKrrx lr gKcrrepr{MeuTaJrrrrËD(

ucclegonarruË KoHTpoJrr crerleErr 3penocrlr roMaroB, B Ar.rcceprarluonnoù pa6ore
arBTopoM floJr)trreHÉr HoBÉre Ha)rrrHËre p$yJrBTaTÉr:

- pa3pa6oranrr MareMarplqecKl.Ie MoÀeJrrr prHTeucprBHocreË QnyopecrleHrlrdrr
xnopo(pr,urna pa3JII/rqHÉD( coproB ToMaroB B 3aBr{crrMocr}r or crerreHv r,rx 3peJrocrlr,
KOTOpbre ollkIcblBaroTcr [oJrLtHoMaMLr TpeTbelr cTe[eHLr.

. - paspa6otalro ycrpoËcrBo AJrtr KoHTpoJrr creuenlr 3peJrocrn roMaroB rro rrrx

auteucusuocrsu 6rrcrpoË r$rryopecqenqr,rn xnopo([unna.
- rro pe3ynÉTaraM .gKcrreplrMeuTaJrËHÉrx t4ccJreÀoaanuË ycrauoBJreuo, rrro

npulkeneuue ycrpoùcma, parpa6orannoro rro qpe4JroxeurroMy c[oco6y ronrponr
3peJIOCTII TOMaTOB, C)mIeCTBeHIrO IIOBÉrr[aeT OllepaT]rBrrocTb r{ AocToBepHocTb TaKoro
KOHïpOJrr.

- ficrroJrË3oBarule patpadorannoro ycrpofimna noinonser KoHTpoJr4poBarE
npoqecc coprl{poBarr[t rlo 3peJrocr]r roMaroB c Ao[oJrHareJrbrrÉrM AoxoAoÀa s 536,505
Tbrc. py6. B roA.

- pa3pa6orannoe ycrpoficreo Mo)I(er 6urr ncnonb3oBano Ha aBToMarr{3rapoBanHbrx

nyHKTax copTPIpoB,anufl. ToMaTon, r6loK, rIJIoÀoB MaHro, KaproQenx u Àpyrr,rx.

,{ocronepnocrr pæyJrrTaroB Àr{cceprarl}ronHoro [ccJreÀoBan[s A6AeJrxa\a[À
M.A.A. [oATBepxÀaerct rrprlMenenrleM fioBepenrrbrx KonrpoJrbuo-tæ Mep]rreJrÉHÉrx
npr.r6opon rr [crroJrÉ3oBagaeM crarrÀapra34poBÉuruËrx u paspa6omnnÉrx Ha rD( ocnoBe
Mero,qon o6pa6orru pæynÉTaroB grcnepnMeuToB, a raKxe lrc[oJrÉ3oBarrueM MeroÀoB
MareMarr.flrecKoË cratucrr,rru npu o6pa6orKe gKcuep]rMeHTaJrËHÉD( ÀaurrËD(.

Pesymrarrr r,rccne4onanrnî A64erxavng M.A.A. BneAperrlr B orAeJre rexnonornù
n I,THHOBaTIIOHHrrX rrpOeKTOr (De4epanrnoro r{ccJreÀonareJrÉcroro qexlpa rapmrfenr



nMeulr A.f. Jlopxa, ceJreKqnoxHoË cranrg,rr,r raraenu H.H. TnaoSeera, a raror(e B

yre6nou qpoqecce rar$e4prr enempoo6opygoBaHr.rr Lr gJrercrporexxrrrrecKrrr)( ctrcreM
@f E Oy B O <<Po c cu ftcrcufi ro cyÀapcrBeHHrrfi arpapHuË 3aorrHbr ir yuuvepcrarer>.

Ily6"rr n Ka rI u n corrcnareJrrr n arpoda qus padorrr

IIo pesynrraraM rrccJleÀoBarrlrÉ concrareaeu ony6nlrroBarro 12 nayrnrrx
pa6or, n roM rucJre 4 s usganwn<., peKoMeu4oBarnrru< BAK Munucrepcru a :rrayKLr

r{ BËrc[refo o6pasoramu P(D, I{ ABe crarÉ}r, orry6nuroaarurÉre '.8 )KJ4)H rax,
LrqÀerc4pyeMru< s 6a3ax ÀauIHBD( WoS u Scopus. OcnosgËre pæyJrÉTarÉr nccne4oeanraË
ÀoKnaÀblBarlklcb pr o6cyxÀarurcb Ha HarrHËrx KoHÔepeHrlr4 flx vr ceMprHapax.

Jln.rnuË Brc alr corrcKareJrfl .

i

I B npoqecce qpoBe4eultf, BÉIrIoJrHeHIrED( zccaegorarurË A6AermananÂ M.A.A. suec
c;4ecrnennrrft nr.rnrrfi ruag.

CoornercrB [r e coÀep]K annfl, a BTopeQeparà ocuoB H br M rroJrolneH r.rfl M rr
BbrBoAaM ArrccepTarln[

Co4epxanvIe aBTopeQepara orpor(aer ocnoBHhre HafrHbre rroJroxre:akrs. H

BbrBoAÉr Âlrcceprarlull. Ilogrnepxgaer 9To eno cæyrrypa, Koropar floJrxocrËro
coûIacyeTct c coAep)KÉlHI{eM ÀI4ccepTaluitl4 u eë nocle4oBaTeJrbrrocTbro Lr3Jro)r(eHr4t

MaTeprraJra.

3alne.ranus lto Alrccepraqv.u fl ee HeÀocrarntr

1. B uepeofi rnane rpoBeÀeH noÀpodubrfi o6sop cyrqecrByroqux MeroAoB pr cpeAcrB

AIIfl KoHTpoJIt cTeneHlt 3peJIocTI4 ToMaToB, HO oTcyTcTByeT r{HÔopM ar\vrfl. rro
TeXHuqecKuM XapaKTepHcTpIKaM H cTopIMocTLI 3To o6opyÀoBanvrfl..

2. floveuy ao aropoù ruIzrBe ÀJIt orrpeÀeJleu]rr rroJrr{HoM}r€lJrÉnrrx ypannenuË
rperreft cre[eur{: r{crroJrË3oBaJrcr vMeHHo rplrrepuË @uurepa ?

:- 3. O6ocuyËre nrr6op ÀJrlruÉr BoJrHÉr rr3Jr)ÆaeMoro cBeroArroAa [oroMy, qro Àrt
' ônyopeclleHlrukr Ha puc. 3.1 (c. 44) Bu r{cnoJrbsoBaJru cBero4uroA c ÀJrr,rHofi

BoJIHII 470 HM, a B TexHI{qecKI{x AaHHbrx creHAa Ha c. 46 peus r,rAer o Anrlue
BoJIHrI 445 HM. He norasano odocuoBanue Bbr6opa AJrr{H6r BoJrHbr Lr3JrfraeMoro
cBeToBoro rroToKa cBeToÀkroÀ.a.

4. B pasgere 4.2. npoaegeno uo4po6noe rexrrrrro-gKorroMr{lrecKoe o6ocxonanue, no
rIoflcHPITe, roqeMy B3tr nepLIoA 10 JIer, rloqeMy HopMarr4Bubrfi rosSQruIHeHT
e S Q errlrBHocru KarrLrra JroBJro)Ke :nr4îr Es:0,20, à He 0, I 5 ?

5. B m6mrye 4.2 n,pe.tlrr. yKa3axo BpeMir coprr,rpoBKrr oÀHoro ruro4a, Coprnponra
rpor,r3BoAr.rTcr n pyuryo ?

6. IIoscEI,Ire KortryIecrBenH)fro (.rucnonyro) orleurcy oclr op,ryrrrar napuc.l.l2 (c.2\.
7. O6ocnyËre arrdop creueuu rroJrrruoMr,ruaJrÉrrÉD( yparnennË fi [pr.rBeÀ]rre

crerreuË ÀocroBeprrocru qpeÀJraraeMbx MareMarl{qecKlor uo4eleË.
8. Bcrpevarorcr o[eqarKu, Harrp]rMep, sa c. 7 ToMar Ha3BaH r$pymou, Bo BTopoM

a6saqe He 3axonqeuo npeÀJroxeHrre. Iftnsxoe KaqecrBo pr4cyuKoB 1,4, 1,6, 1.7 vr

Àp.
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' flpe4crarnennoe A6AermavuÀ Maxrvrya A64enxanru4 A64enrara6
Àfi ccepralll4oHHoe l{ccJreAoBaEve frBlrfrerce.:anepruennoË Ha) rHo rnanu(fr.rqraposaHHoË
pa6oroË, nrmonnennofi Ha arcryzuËHyro rervry. Pa6ora nMeer Baxuoe HapoÀHo-
xogsËclseHHoe 3HaqeHr,re rrr HaqpaerreHa Ha KorrrponË crelreHr,r 3penocrr{ loMaroB B

3aBrcr.rMocrr.r or Ia< drrcrpoË $nyopecqexqm xJropo(br,rJrJra.

Pa6ota Bbr[oJruelra Ha Âocrarorluo BbrcoKoM lrayrrxoM )æoBHe, r{Meer Brryrpeuuee
eÀIrlrcrBo Ir coorBercrByer rracnopry crrequaJrËHocru 05.20.02 - <3nexrporexuoJroruûr u
3JreKTpoo6opyÀoBaHr4e B ceJrÉcKoM xos{ftcrBe>.

florry.reuuÉre ÉrBTopoM pæyJlÉTarËr ÀocroBepubl, BÉrBoÀbr r{ peKoMeHÀaq[r,r B

rIeJroM o6ocHoBaHÉr.

Ha ocHoBaHuu BÉIIuerBJro)I(eHIroro Mo)KHo c4eJrarÉ BbrBoÀ o ToM, rrro
[pe4craBrreHrrÉu K 3auu4Te Ar.rcceplaqlroHrrar paoora A6Âenxarr,rr,rÀ Maxrvrya
A6ÀermananÀ A64enraoa6 Ha reMy <onru.recrlrfi cnoco6 z ycT poËctuo Àrrr KoHTpoJUr

creIIeHI'I 3penocrll ToMaroB) . coorBercrByer qpeÀrtBJrteMÉIM K KaHÀLIÀarcKr.rM

Àr4cceprarltrrM lpe6oBaHLI,rM rryrrKToB 9-14 llonoxenru BAK o np[cyxAeH]rr{ yqëHbrx
creueueù, yraepx4ëuuoro uocraHoBJrenneu flpannreJrbcrBa P(D or: 24.09.2013 r. l,{b

842, anropeQepar [oJruocrbro coorBercrByer crpyrrype u coÀepxaur{ro wrcceprallzru, a
eë aBTop Àocror{H npucy)KÀeHrrr yrenoË crelleHr,r KarHÀllAara lexHuqecrû4x HayK rro
cueql{ElrlÉHocrl{ 05,20.02 - <3nerrporexnoJlorrur r.r enerT poo6opyÀoB€rur.re B ceJrbcKoM
xoglËcree>.

O(puquanrnuË onnonenr:
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