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CYMICHA I HOIEPEJHUKIB I MIKPOAOBPUB HA INPOAYKTUBHICTb
MIIEHUII O3UMOI B JIBOBEPEXKHOMY JICOCTEINY YKPAIHU

C. I. Kyopsa, kanouoam cintbcbKo20Cno0apCoKux HayK,
A I I'eopzuus
Xapxiscokuil HayionanvHul azpapuuil yrisepcumem im. B.B. JJokyuaesa

Y cmammi Hasedeni Oawni npo enaus MikpoOoOpus peakom, wo micmsams 30a1aHCO8AHE CNiBBIO-
HOWIeHHs Xenamié MIKpOeIeMeHmie, HA NPOOYKMUBHICb NUWEeHUYl O03UMOI Y 30HI HeCcmilKoeo
38010%cenHa Jlicocmeny Yxpainu. 3acmocysanus ix Ak 0ns npeonocieHoi 00pobKku HAciHHA, mak i 014
NO3AKOPEHe8020 NIONCUBTICHHSI 8e2eMYIOUUX POCIUH € 3HAYHUM De3eP8OM NIOGUYEHHS BPOANCAUHOCTI

KyTomypu.
Knrouosi cnosa: mixkpooobpusa, nonepeonuxu, NUeHuyss 03uUmMd, HACIHHA, NO3aKOpeHede NIONCUs-
JIEHHS1, BPONCAUHICD.

Bupo6GHuuTBO 3€pHa € HalOLIbII BaXJIMBUM IUTAaHHAM CUIBCBKOTO TOCIIOJIAapCTBa
VYxpaiau. JlocarHyTHi piBeHb YPOKaWHOCTI SIK 03UMO{, TaK 1 spOi MIICHUI]l HE MO>KHA BBa)KaTH
3aJI0BIJIbHUM, @ 4acTe MOBTOPEHHS POKIB, KOJIU MOCIBU T'MHYTh, pOOUTh BUPOOHUITBO 3€pHa B
Hamii aepkasi HectabinbHUM. Ha (isionoriuni nporecu ¢popMyBaHHS BpOXKAarO BILUIMBAE BEIINKA
KUIBKICTh (DaKTOPIB SIK HEKEpOBaHUX (TemImepaTypa, OMaad, COHAYHA pajialis TOMIO0), Tak 1
KEepPOBaHUX JIIOJIMHOIO (COpT, 100pHBa, arpoTexHika, 3aCO0M 3aXHCTy POCIHH Ta iH.).

OnTumizailis >KUBIEHHS POCIMH TMONArae y 3a0e3MedeHHl CUIbChKOTOCIOAaPChKUX
KYJBTYp €JI€MEHTaMH >KUBJICHHS (Makpo-, MiKpO- Ta yJIbTpaMiKpOeIeMeHTaM1) Ha BCIiX eTamax
iX pocTy 1 PO3BUTKY 3 ypaxyBaHHsSM €TariB oprasoreHesy. [Ipu npomy, Ha BiIOBITHOMY eTarli
OpraHOTeHE3y MOTPiOHO 3a0€3MEYUTH POCIMHY HE JIMIIE HEOOXITHOK KITBKICTIO €JIEMEHTIB
JKUBIICHHS, a i 10aTH PO IXHIO AKICTh, TOOTO CTBOPIOBATH VISl POCIUHU TaKUH “pO3YMH”’, SIKUH 1
3a BMICTOM €JIEMEHTIB J>KHMBJICHHS, 1 3a iXHIM CITIBBIIHOIICHHSIM HaHKpaiie BiANOBiTaB Ou
BUMOTraM BHCOKOI HPOJYK-TUBHOCTI. ONTUMI3allis KUBJIEHHS CLIbCHKOIOCIIOAAPCHKUX KYIBTYp
JOCATAETHCS MUIIXOM TOY-HOTO IOTPHMAHHS HOPM, J03 1 CIOCOOIB BHECEHHS MiHEpaJbHUX
NOOpUB 3 ypaxyBaHHSAM TIPYHTOBOI Ta POCIMHHOI JIarHOCTHKH, a TaKO0X OpraHi3ali€ro
010JIOTTYHOTO0 KOHTPOJIIO 32 CTAHOM POCJIMH Ha OCHOBHUX €Tamax iX pocTy i1 po3BuTKy. JloOpuBa,
ixHi popmu, BUAM, CIOCOOM BHECEHHS, CIIBBIJHOIICHHS B HUX €JEMEHTIB >KMBIICHHS MMOBHUHHI
BCTaHOBJIIOBATHCS BIAMOBIIHO /10 €TaMIB OPraHOr€HE3y POCIHH 1 BHOCUTHUCS Y BUTJIA CyMillll —
«pO3UMHY» 3 HAOOPOM MakKpo- Ta MIKpO-€JIEMEHTIB Y BOJOPO3UMHHIN (OpMi 3 BUKOPHCTAaHHIM
HEBHCOKMX HOPM iX BHECEHHs, [0 CIPUATUME ONTUMI3AIll >KUBJICHHS, SKICHUM 3MiHaM
010XIMIYHUX peakiid, (i310J0riyHMX (QYHK-IIIl 1 OpPraHOTBOPHUX HpolleciB. PaiioHanbHO
BUKOPHCTOBYBATH JOOpHBA JOIOMOTAaE JIarHOCTHKA JKUBJIEHHS POCIIUH, sIKa HajJa€ 1HPOpMaIito
npo 3a0e3MedeHiCTh MOCIBIB MOKUBHUMM €JIEMEHTaMU 3 METOI0 YIPaBIIHHSA MiHEpPaJIbHUM
JKHMBJICHHSM CLIbChKOTOCIOAAPCHKUX KYIbTYD [1].

HaykoBo-BupoO6HHnumii nentp “Peakom”™ Brepiie B YKpaiHi, BAKOPUCTOBYIOUH KOMILIEK-
COHATH, PO3MOYAaB BUPOOHULITBO X€JaTiB METaJiB Ul CLIBCHKOIO TOCHOJApCTBA, 30Kpema
MiKpo-100puB peakoM, mnoHaja 20 HaiiMeHyBaHb. MikponoOpuBa kiacy «Peakom» Ha OCHOBI
KOMIUIEK-COHATIB METajliB — 1€ BOJHI BHCOKOKOHLIEHTPOBaHI pO3YMHH coyied 1-
okcuetminenaudochonoroi kucnoru (OEJ[P) 3 karioHaMu MeTaliB: 3ajli3a, MarHil, LUHKY,
KoOanpTy, MomiOJeHy Ta Oopy. 3aranbHa KOHIIEHTpALis cojiel y BHXIJTHOMY PpO3YHHI
KoymBaeThes y Mexkax 160—200 r/i, Bmict metaniB 5—6 % macu [2].

MikpoeneMeHTH  HEOOXIAHI  JUIi  HOPMAJIbHOI  JKUTTENISUIBHOCTI  POCIHH,
BUKOPUCTOBYIOTbCS Y MIKPOKUIBKOCTAX 1 HE MOXYTh OyTH 3aMiHEHI 1HIIUMH pPEYOBUHAMHU.
Hecraua iX y rpyHTI HE NPU3BOAUTH 10 3aru0eii POCIHH, aje € MPUYNHOK 3MEHIICHHS
MIBUJIKOCTI ¥ Y3TO/XKEHOCTI MPOTIKaHHS OloXiMIUHUX peakiiil. /lyxke akTyalbHUM >KUBICHHS
MiKpoeIeMeHTaMU crae 3a YMOB IHTEHCUBHUX TEXHOJIOTiH BUPOIIYBaHHS
CLITBCHKOTOCTIOIAPChKUX KYIbTYP [3].
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Onnak He cmijg 3a0yBaTh MpO  MOMEPEIHUKH 1 CIBO3MIHHUM (akTop. AKe came
CIBO3MIHM TIEBHOIO MIpOI0 BIATBOPIOIOTh 0araTOKOMIOHEHTHICTh MPHPOIHUX POCITHHHHUX
yrpynoBaHb, OUTBHII CTIHKMX 1O HETAaTMBHOTO BIUIMBY HaBKOJIMIIHBOIO CEPEIOBHINA, 1 TOMY
O1TBII TPOYKTUBHHX, HIK OJTHO- T4 MAJIOKOMITOHEHTHI POCIMHHI YTPYIHOBaHHs. 3a JI0MOMOTOIO0
CIBO3MIH HE JIMIIE MiA-TPUMYETHCS POAIOYICTh IPYHTIB, aje i yCyBaeThCs PO3BUTOK €PO3IMHUX
MIPOIIECIB, MOCIA0IIOETECS PO3MOBCIOKEHHS IIKIIHUKIB, XBOPOO POCIMH 1 TOIIMPEHHS
Oyp’siHiB, SIKi 3aBJIAIOTh BEJIMKUX 30MTKIB CLILCHKOMY TOCIIONApCTBY [4].

[TonsoBi pocmigm 3akmaganun B 2008-2009 pp. y cramionapi B ciBo3MmiHax kKadeapu
3eMJIepoOCTBa Ha JIOCHIAHOMY TOJi XapKiBCHKOTO HAI[IOHAIBHOTO arpapHOro YHiBEpCHUTETY
iM. B. B. JlokyuaeBa. Cepenns OaraTopiuyHa KUIBKICTh OIMaJiiB 3a JaHUMU MeTeocTaHiii XHAY
cTa-HOBUTHL 529 MM, cepenns Gararopiuna temmneparypa — 6,8 °C. IpyHT — YOpHO3EM THIIOBHI
B2)XKOCYTJIMHKOBUH MIMOOKOCKUIIAIOUNH HA JIECOBHIHOMY CYTJIHHKY.

l'onoBHa Merta mociiny — BUBYEHHS €(EKTHBHOCTI CyMICHOI il MOIEPEeIHHKIB 1 MIKpO-
JI0OOpYB HA MPOAYKTHUBHICTD IIIEHUIII 03UMOI.

[ToBTOpHICTH y mocmiai Tpupa3oBa. PosramryBaHHsS JUISHOK CHCTEMAaTH4YHE. 3arajibHa
moma mojst — 1 rekrap. [lmoma nociBuoi aisakr 30 M2, 06sikoBoi — 25 M2, Cxema Aociiay
BKJIIIOYana 3 morepenHukd, 13 BapiaHTIB 3 BHECEHHSIM MIKpOJOOpHMB Ha MIICHUI O3UMIH i
koHTposibHKI BapiaHT (1. Kontposns; 2. O6podka HacinHs peakom-C-3epHo; 3. OOpoOKka HaCIHHS
peakoM-C-3epHo + peakoMm P-3epHo, 2 n/ra; 4. O6poOka HaciHHs peakoM-C-3epHO + peakom P-
3epHo, 3 s/ra; 5. O0poOka HaciHHA peakoMm-C-3epHo + peakom P-3epno, 2m/ra + Mn;
6. O0pobOka HacimHs peakom-C-3epHo + Mn; 7. O6poOka HaciHHs peakom-C-3epHo + Mn +
peakom P-3epno, 1 11/ra; 8. O6poOka Hacinus peakoM-C-3epHo + Mn + peaxom PoKj7 hedpa,
2 1i/ra; 9. O6pobka HacinHs peakomM-C-3epHo + Mn + peakom PyoKy7, 2 n/ra; 10. O6poOka
HaciHHs peakoM-C-3epHo + Mn + peakom PyoKy7 3 n/ra; 11. O6po6ka HacinHs peakoM-C-3epHO
+ Mn + peakom PyKjy; 2 n/ra + peakom-P-3epro, 2 n/ra; 12. Peakom NgP2sKsp mmenuns;
13. Peakom NgP2sKzp + H-Cu mmenuns; 14. Peakom NgP2sKsg + H-Cu + H-Zn nmenuns), yci
BapiaHTH OyiIM HAaKIageHI Ha TPHU TONEPEAHWKH MIICHUIl O3UMOI: Tap YOPHHU, TOPOX,
KYKypy/3a Ha CHJIOC.

3a pesynbraTamMH TpPOBEACHUX AocmikeHb y Bapianti «Peakom NgPsKs + H-Cu
MIICHU-IIS» PI3HUIS IUTBHOCTI CKIIQJICHHS OPHOTO MIApy IPYHTY Y BECHSHUU TEpioJl 3aJIeKHO
Bix monepenuukis cranomia 0,09 r/cm’. II{iNbHICTL CKIIAAEHHS IPYHTY IPU [BOMY KOJIMBAIACS
Bix 1,08 mo 1,17 r/em® (Tabm. 1).

1. Hlinvnicmo cknadennsn rpynmy, 2/cm’

ITonepennux [Tapu rpyHTY, CM
TMIIICHHI 03UMOT 0-10 10-20 20-30 0-30
[Tap gopHwMIt 1,06 1,19 1,23 1,16
I'opox Ha 3epHO 1,06 1,20 1,24 1,17
Kykypynza Ha cumnoc 1,01 1,14 1,09 1,08

MakcuManbHUM Lie TOKa3HUK OyB y BapiaHTi 3 ropoxom. HaiimeHmia HIiIbHICTD
ckianeH-Ha IpyHTY — 1,08 r/em® 3adikcoBaHa y BapiaHTi 3 KyKypyla3oro Ha cuioc. OJHak,
HE3BAKAIOUM Ha PI3HUIIO B MOKA3HUKAX, CI1J 3a3HAYUTH, 1110 BEIMYMHA IIUIBHOCTI CKJIaJE€HHS
IPYHTY HE MEPEBUIIYBala MeXi ONTUMAIbHUX 3HAYEHb JUIS BUPOLIYBAaHHS IMIIEHMI O3MMOI Ha
YOPHO3EM1 THUIIOBOMY.

XapakTepu3yloul BIUIUB MIKpOJOOpPHB Ha 3amacu IMOXKMBHUX PEUYOBHH y POCIHMHAX
MIIEHUII 03MMOI B MEPiOJl BECHSHOTO BiTHOBJICHHs Bererallii (Tadi. 2), HeoOXiTHO 3a3HAYHUTH,
10 MakCU-MallbHUI BMICT a30Ty cmocrepiraBcs y BapianTi «Peakom NgP2sKsz + H-Cu
nmeHuIs» — 2,69 %. Jlemo MeHmmM 1ied moka3HWK OyB y BapiaHTax «OOpoOka HaciHHS
peakoM-C-3epHo + Mn + peakom PyoKy7, 2 n/ra + peakom-P-3epHo, 2 n/ra», «O6poOka HaCiHHA
peakoM-C-3epHo + Mn + peakom P-3epHo, 1 i/ray» 1 «O6pobka HaciHHs peakoM-C-3epHo + Mn +
peaxom PyoKy7, 2 m/rayn — 2,55; 2,13 1 1,89 % BignosiaHo.

114


MARKET
Печатная машинка
114


2. Bnaue npenapamie peakom Ha 6MICH HONCUGHUX PEUOGUH ) POCTUHAX
nuwenuyi 03umoi Hanpukinyi ocinnboi éecemauii (no wopruomy napy), %

Bapiaatn 00po0Oku HaCiHHS N P K
KonTposb 0,65 2,04 431
Peakom-C-3epHO 0,68 1,28 4,56
Peakom-C-3epHO + peakom P-3epHo, 2 n1/ra 0,38 | 259 | 441
Peakom-C-3epHo + peakom P-3epHo, 3 j1/ra 0,61 2,62 4,64
Peakom-C-3epHo + peakom P-3epHo, 2 j1/ra + Mn 0,39 3,23 4,70
Peakom-C-3epHo + Mn 09 | 249 | 450
Peakom-C-3epHo + Mn + peakom P-3epHo, 1 i/ra 2,13 1,37 4,33
Peakom-C-3epHo + Mn + peakom PyK,7 hedpa, 2 ni/ra 1,24 2,00 4,60
Peakom-C-3epHo + Mn + peakom PyoKy7. 2 i/ra 1,89 2,09 4,33
Peakom-C-3epHo + Mn + peakom PyoKy7, 3 ni/ra 0,35 1,59 4,45
Peakom-C-3epHo + Mn + peakom PyoKy;. 2 n/ra + peakom-P-3epHo, 2 a/ra | 2,55 1,01 4,52
Peaxom NgP2sKsp mmenums 0,32 2,55 4,62
Peaxom NgPosKso + H-Cu mimenurist 2,69 2,79 451
Peaxom NgPosKsp+H-Cu + H-Zn mmenunmns 1,65 1,84 453

BigHocHO BHCOKI TMOKa3HUKH BMICTY (ochopy B pociuHaxX MIIEHUII Oyaw y TaKux
BapiaHTax 3actocyBaHHA: «O0pobka HaciHHS peakoM-C-3epHO + peakoM P-3epHo, 2 1/ra + Mny,
«Peakom NgP2sKszp + H-Cu mmenwnms» ta «O0pobdka HaciHHS peakoM-C-3epHO + peakom P-
3epHO, 3 n/ra» BigmoBinHo 3,23; 2,79 1 2,62 %. [lemo HIKYUM 1€l MOKa3HUK OyB y BapiaHTax
nobpuB: «O0poOka HaciHHA peakoM-C-3epHO + peakom P-zepHo, 2 m/ray, «Peakom NgP2sKsg
nmeHuls» Ta «O0pobka HaciHHS peakoMm-C-3epHo + Mny» — Bigmosigno 2,59; 2,55 1 2,49 %.
[TopiBHsIHO HU3BKHUIT BMicT Gochopy B pOCIUHAX MIIEHHIN O3MMOI CIIOCTEPIraBcsl y HaCTYITHUX
BapianTax: «O0poOka HaciHHs peakoM-C-3epHO», «O0poOka HaciHHS peakom-C-3epHo + Mn +
peaxoMm PyoKy7 2 n/ra + peakom-P-3epHo, 2 n/ray» i «O06poOka HacinHs peakoM-C-3epHo + Mn +
peakoMm P-3epHo, 1 n/ray, Binnosinno 1,28, 1,01 Tta 1,37 %.

[Ilo crocyeThCs BMICTY B pOCIMHAX MIIICHUII 03UMOI KaJIi0, TO MOPIBHSHO BUCOKA HOTO
KUTbKICTh Oyna y BapianTax: «O0poOka HaciHHs peakoM-C-3epHO + peakom P-3epHo, 2 n/ra +
Mny, «O06pobka HaciHHS peakoM-C-3epHO + peakom P-3epro, 3 /ra» i «Peakom NgP2sKsg
MIISHUL» — BigmoBinHo 4,70; 4,64 1 4,62 %. Jlemo meHie iforo O6yno y Bapiantax: «O0pobOka
HaciHHs peakoM-C-3epHo + Mn + peakom PooKy7 hedpa, 2 n/ray», «O6pobka HaciHHs peakom-C-
3epHO» — BianmoBigHO 4,60 14,56 %.

BposkaiiHicTe 3€pHa MIIEHULI O3MMOi 3TIHO 3 pe3yabTaTaMM HAIIMX JIOCIHIKEHb
CYTTEBO 3alie’Kalia BiJl MOMEPEIHUKIB Ta MIKpOIOOpHB, siKi BUKOpUCTOBYBaiucs (Tabim. 3). V
2009 p. criocTepiranucs TOCUTh HECIPUSATINBI MOTOIHI YMOBH, IO J]AJI0 MOXIIUBICTH OTPUMATH
micyis  TIPIIMX TONEPEIHMKIB TMOPIBHAHO HEBHCOKUH ypokall 3epHa MIIEHMIl O3MMOi.
MiHiManbHa BpOKaWHICTh 3€pHa Oyla OTpUMaHa HpPHU PO3MILIEHH! i1 MiCHs KyKypyA3u Ha
cuioc — B 2,83 nmo 3,76 T/ra 3anexHO BiJ BapiaHTa BHECEHHsI MikpoaoOpuB. Haiikpammm
BapiaHTOM BHECEHHS MiKpoJaoOpuB BusBHUBCs: «O0poOka HaciHHs Peakom-C-3epHO + Peakom P-
3epHO, 3J/ra», y SKOMY MIIEHHIs 3a0e3nedynsia MaKCHUMalbHy BpoXaiHicTh — 6,69-3,43 1/ra
3aJIe)KHO BIJ mornepenHuka. Jlemo mocTtynascsi BHILEBKazaHOMY BapiaHT «OOpoOka HACIHHSA
Peakom-C-3epHo + Mn + Peakom PyoKy7 2 n/ra», B skoMy muieHHNs o3uMa 3abe3neuunsia
BpOXKalHICTh 5,98-3,76 T/Ta mpu BpOKalHOCTI y KOHTPOJBLHOMY BapiaHTi (0€3 BHKOPHCTaHHS
MikponoOpuB) 5,43-2,83 /ra. KpiM Toro, BiIMIY4EHO 3aKOHOMIPHICTh MO0 BIUIMBY
MIKpO/JI0OpUB Ha MIiJBUIIECHHS BPOKAMHOCTI 3€pHA MIIEHUI]l 3aJ€KHO BiJ MOIMNEpPEeIHUKA: YUM
TipIIMA TONEpEeTHNK, a BIAMOBIIHO TipIIKi arpo-XiMidyHUN (OH, TUM OiTbIIy MPHOABKY MaeMO
3aBJIIKH MIKPOJOOpHUBaM.

3. Ypoorcaiinicme 3epua nuieHuyi 03umoi 3a1excHo 6i0 npenapamis peaxom, m/2a

Bapiantu 06poOku HaciHHA Tonepennicu
nap ropoX | KyKypyA3a | cepenHs
KonTpoiib 5,43 4.00 2,83 4.09
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Peakom-C-3epHO 5,80 4,31 3,01 4,37
Peakom-C-3epHo + peakoMm P-3epHo, 2 1/ra 5,68 4,80 3,07 4,52
Peakom-C-3epHo + peakom P-3epHo, 3 n/ra 6,69 4,64 3,43 4,92
Peakom-C-3epHo + peakom P-3epHo, 2 i1/ra + Mn 5,78 4,91 3,24 4,64
Peakom-C-3epro + Mn 6,57 4,50 2,97 4,68
Peakom-C-3epro + Mn + peakom P-3epHo, 1 j1/ra 5,68 4,56 3,31 452
Peaxom-C-3epuo + Mn + peakom P,K,7 hedpa, 2 /ra 5,78 421 3,09 4,36
PeakoM-C-3epHo + Mn + peakom PyoKy7, 2 n/ra 5,98 4,64 3,76 4,79
Peakom-C-3epro + Mn + peakom PyoKy7, 3 n/ra 5,66 3,95 3,57 4,39
EeaKOM-C-SepHO + Mn + peakom PyKy7, 2 n/ra + 5,59 4.18 3,37 4.38
peakom-P-3epHo, 2 11/ra
Peaxom NgPosKsg mimenuis 5,45 4,03 3,13 4,20
PeaxoM NgP2sKsp + H-Cu nmenuns 5,81 3,75 3,33 4,30
PeaxoM NgP2sKsp + H-Cu + H-Zn mmenunns 5,59 3,76 3,23 419
CepeiHs 110 BapiaHTax MiKpOJ0OpUB 5,85 4,33 3,27 4,48
% mprOaBKH BT MIKPOAOOPHB 7,73 8,25 15,55 10,51
BucHoBku

1. HaiimeHia miiibHICTh CKIAACHHS IPYHTY 3adikcoBaHa y BapiaHTI 3 KYKypyI30l0 Ha
cwioc — 1,08 r/em® y mapi rpyatry 0-30 cM, a MakcuManbHE 3HAYCHHS IIHOTO ITOKA3HHKA —
1,17 r/em?® Oyno y BapianTi 3 ropoxom «Peakom NgPogKsp+H-Cu nimenuris.

2. binpma KUIbKICTh TOXXKMBHHUX PEYOBHH Y POCIHMHAX IMIICHUI O3UMOi B Tepion
BECHSIHOTO BiJHOBIIEHHS BereTallii crocrepiranacs y Bapiantax: «O0poOka HaciHHS peakoM C-
3epHO + peakoM P-3epHo, 2 n/ra + Mny, «O6poOka Hacinus peakom C-3epHO + peakoMm P-3epHo,
3 a/ra» 1 «PeakoM NgPosKsg mmennrs».

3. 3acTocyBaHHSI MIKPOJOOPHUB pEakoM CHPHUSIIO MiABHINECHHIO BpPOXKAHHOCTI 3epHa
nuIeHuii o3umoi. Kpammmu 3a BpoxaiiHicTio BusBuiucs Bapiantu: «O0poOka HACIHHS peakoM-
C-3epHo + peakom P-3epHo, 3 ii/ray, «O0poOka HaciHHs Peakom C-3epro + Mn + peakom PyoKy7,
2 n/ra» 1 «O6poOka HacinHs peakoMm C-3epHO + Mny.
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