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MAIIINHA U PABOYUE OPT'AHBI U151 CBOPA KOJIOPAJICKOI'O KYKA

PaccmaTpuBaloTCs OCHOBHBIE METOJIBI, CPEACTBA M paboyre opraHbl MallMH Uil cOopa KOJOPaaCKOro >KyKa
NPU BBIPALIMBaHUK SKOJOTMYECKH d4HcTOro Kaprodens. IlpemnokeHa opuruHajgbHash KOHCTPYKLUS ABYXPSIHOM
MaIlMHBI U1 cO0pa KOJIOPAJCKUX JKYKOB U JIMYMHOK C MACCUBHBIMU Pa0OYMMH OpraHaMH, B Pe3yJbTaTe 4ero cymie-
CTBEHHO CHIDKACTCS METaNIOEMKOCTh M JHepronoTpebieHue. Bricokas 3¢dekTHBHOCTE paboThl OCTHIAETCS
3a CYeT TOro, YTo OOTBA PsAKa pa3leNsieTcs Ha IBS YacTH, U pabovre OpraHbl HMEIOT MaKCHMAJIBHOE CONPHKOCHOBEHHUE
¢ oOpabaTeiBaeMoif 60TBON KapTodes.

KaroueBble cioBa: xapTodens, KOJIOPAACKHH KyK; MallMHA s cOopa KOJOPanCKOro JXKyKa; ITacCHBHBIC
pabouue opraHsl.
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MACHINE AND OPERATING TOOLS FOR COLLECTING OF COLORADO
POTATO BEETLE

The main methods, means and operating tools of the machines for collecting of Colorado potato beetles during
cultivation of ecologically clean potato are considered. An original design of two-raw machine for collecting
of Colorado potato beetles and maggots with passive operating tools is offered, as a result the metal and energy con-
sumption is essentially declined. High efficiency is achieved due to the fact that the potato tops in the raw
are divided into two parts and the operating tools have the maximum contact with the processed potato tops.

Keywords: potato; Colorado potato beetle; machine for collecting of Colorado potato beetle; passive operating tools.

Fig. 1. Table. 2. Ref.: 11 titles.

BBenenne. Oprannueckoe MPOU3BOACTBO YCIEIIHO cyllecTByeT Oonee yeM B 140 ctpaHax
MUpa, NpU4YEM NMPOU3BOJUTENIN — B OCHOBHOM OTHOCHUTEIBHO HeOombiine (pepmel. Ha MupoBom
pPBIHKE OpraHuyecKas MpoayKIus 3aHuMaeT npuMepHo 10% ot olrmiero o0bemMa IpOAYKIIMH Cellb-
CKOXO35IMCTBEHHOTO MPOM3BOJicTBA. B Hactosimee Bpems B PecmyOnmke bemapyces paspaborana
KOHIICTIIIMS TIpOoeKTa 3akoHa «O TPOM3BOJCTBE M OOpAICHUH OpPraHWYecKod mpoaykiuu» [1],
COTJIACHO KOTOPOMY IpPH MPOM3BOACTBE OPraHWYECKOW arponpoayKIIMH HCKIIOYAETCsl UCIOJb30-
BaHHME U NPUMEHEHUE XUMHYECKH CUHTE3UPOBAHHBIX BEUIECTB, KOHCEPBAHTOB, CHHTE3UPOBAHHBIX
KpacuTeliel, TOPMOHOB, aHTHOMOTHKOB, apoOMaTH3aTOpPOB, CTaOMIM3aTOPOB, YCHIIMTENEH BKyca,
TeHETUYECKH MOJU(DUIIMPOBAHHBIX OPTaHU3MOB, POU3BOIHBIX TAKHUX OPTaHU3MOB U MPOAYKTOB,
H3TOTOBJICHHBIX U3 YKa3aHHBIX OPraHU3MOB.
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Pemenuem I'enepanphoit Accambien OOH 2008 rom ObL1 0OBSBICH T0oJOM KapTogers.
JanHas KynapTypa 3aHMMaeT Mo MacmTabaM MpOM3BOJCTBA YETBEPTOE MECTO CPEO TIIaBHBIX
MUILEBBIX CENbCKOXO3SIMCTBEHHBIX KYJIBTYP MOCIIE MIIEHUILIBI, pUca U KYKypy3bl. B Mupe exxeromHoro
npou3BoaAT 350 mutH T Kaptodens, 52% 3Toro o0bemMa MPUXOJUTCA Ha Pa3BUBAIOLIMECS CTPAHBHI,
I/Ie OH SBJIAETCS Ba)KHBIM MCTOYHMKOM IHINM, pabodMX MECT W JOXO0MO0B. 3a mocieanue 15 ner
MIPOU3BOJICTBO €r0 B ATHX CTpaHax yBEIMUYMIOCH Ooiiee ueM B 2 pasza. bonee 40% mupoBoro oobema
kaptodens cocpenoroueHo B Kurae, Poccuiickoit @enepanuu u Maauu.

B Benapycu xaprodenb cunTaeTcsi HallMOHAIbHBIM OOTaTCTBOM, €0 3aCIy>KEHHO HAa3bIBAIOT
BTOpBHIM xJieOoM. KapTrodens sBisiercst pecypcorpPeKTHBHBIM TOBApPOM PACTEHHUEBOJICTBA, TIPH 3TOM
PecniyOiinka benapycek 3aHuMaeT BOCbMOE MECTO 10 Ipou3BOACTBY kKaprodens. Tak, B 2016 romy
B HAIlled cTpaHe BBIpAIIeHO 6 MIH T KapTodelns ¢ ypoxaiHocTtbio 205 11/ ra, a B 2017 rogy —
yke 6,5 MitH T KapTodens ¢ ypoxainHocTeio 232 11/ ra [2]. Onna u3 3a1a4 JaabHEHIIETO TOBBIIICHHS
yposkaiHOCTH KapTodens — 3To Oonee 3pdexTuBHas O0prda ¢ BpeAMTENSIMU U OOJIC3HSIMH,
B TOM YHCIIE C KOJIOPAICKUM KYKOM.

Ha ceronus B Hamieli cTpaHe Al TEXHUYECKOT0 00€CIeYeHNs MHHOBAIMOHHBIX TEXHOJIOTHIA
MIPOU3BOJICTBA KapTo(elss UMEIOTCS COBPEMEHHbIE MAIlIMHBI, YCTAHOBKUA M 000PYIOBaHUE TIPOU3BO/I-
crBa Pecniyonuku benapycs. Ilo-npexxnemy mnpu BblpalluBaHuu KapTodens CTOUT mpodiema
YHUUTOXKEHHUS KOJIOPAJCKOTO KyKa, OCOOEHHO B TE€X CIydyasX, KOrja HEOoOXOIMM SKOJIOTHYECKU
YUCTBIN KapTo(deb.

Konopazackwuii sxyKk — onacHbId BpeAUTENb BCEX MACICHOBBIX KYIBTYp: KapToerns, ToMaToB,
OaxnakaHoOB M mepua. B Hacrosiiee Bpemss B Mupe pa3pabOTaHbl U MPUMEHSIOTCS pa3IudHbIE
METOJIbI U CPEACTBA JUIsl cOOpa M YHHUTOXKEHHUS KOJIOPAJICKOro xkyka. [Ipu BbIpaluBaHuu 3K0J0-
THYECKH YHCTOTO KapTodes st cOopa KOIOPaICKOTo KyKa BO3MOXKHO TIPUMEHEHUE arpOTEXHHU-
YEeCKUX, OMOJOTHYECKHX, TEXHUUECKHUX, (PU3NUYECKUX U XUMUUYECKUX METOAOB U CPE/ICTB.

ATpOTEXHUYECKHI METOJI OOPHOBI C KOJIOPAJCKUM KYKOM OCHOBaH Ha MPUMEHEHUH Pa3HBIX
arpornpueMoB, KOTOpBIE YIY4IIAIOT POCT U Pa3BUTHE 3AIIUIIAEMBIX PACTEHUH, CHOCOOCTBYET
MOBBIIICHUIO UX YCTOWYMBOCTH K TIOBPEXKICHHUSM, M TEM CAMBIM 3aTPYIHSIOT U YXY/IIIAIOT YCIOBHUS
KHU3HU U YMCICHHOCTb BpenuTeneil. Kyku OosbIie NOBpexXJatoT caadble pacTeHHs, T03TOMY HaJI0
MPUMEHSATh TaKUE arpolpUeMBbl, KOTOPBIE CIIOCOOCTBYIOT YIYUIIEHUIO pOCTa U Pa3BUTHS PaCTEHUH,
YKPEIUICHUIO MX >KU3HECTIOCOOHOCTH. OCHOBHBIMHU CPEJICTBAMU arpOTEXHUYECKUX MEPONPUSATHIH,
MO3BOJISIFOIIMX 3HAYUTEILHO CHU3UTh YHUCIIEHHOCTh KOJIOPAJICKOTO JKYKa, SBJISIFOTCS TEXHOJIOTHUECKOE
UCIIOJIb30BaHUE CEIbCKOXO3AUCTBEHHOM TEXHUKHU U OpYAUH, cOOII0I€HUE MTPABUIBHOIO CEBOOOO-
poTa, mpaBWIbHAs MOATOTOBKA MOCAJOYHOr0 MaTepHalia U yXoJ 3a MOCaJKaMH, a TaKKe MOJIHBIN
cbop ypoxas. JlocToMHCTBa 3TOro MeToJia B TOM, YTO OH BECbMa SKOHOMHYEH U CIIOCOOCTBYET
MOJIYYSHHUIO SKOJOTUUECKH YHUCTOTO KapTodess, HO MPU 3TOM 3HAYUTEIBHO YCTymaeT mo 3¢ ¢ek-
THBHOCTH XUMHUYECKOMY CIIOCOOY 3aIllUThI pacTeHHi OT BpeauTeneii [3].

buonornueckuii MeToA 3alIUTHl PACTEHUM OT KOJIOPAJICKOIO KyKa MPEANoiIaraeT uCIoab30-
BaHWE TMAapa3UTUPYIONINX HACEKOMBIX, XHWIIHBIX NTHI, MHUKPOOPTaHU3MOB M HSHTOMOQAros.
K mnocnenHuM OTHOCATCS HEKOTOpBIE MAapa3UTUPYIOLIME HACEKOMblE — KIIONBI TEPHILIIOC
(Perrillus bioculatus Fab.) u mogusyc (Podisus maculiventris Say), Tpuxorpamma, »yKejauiia
Lebia grandis Hentz (Carabidae) u ap. IlpumeHenne 3HTOMOGAroB MO3BOJISIET OMOJIOTHYECKUM
METOJIOM CYILECTBEHHO COKpPaTUTh YHCIEHHOCTb Bpeaurteneil. Komopaackum KykoM MOTyT
nuTatbes moutu 640 BuaoB sHTOMOGAaros 4;5 .

K GuonoruueckumM cpeacTBaM 3allUThl PAaCTEHUH OT BpeIuTeaeld OTHOCUTCS TaKKe UCTIONb30-
BaHME (PUTOHIMIOB pacTEHHI — €CTECTBEHHBIX apOMaTH3aTOPOB, KOTOPhIE OTITYTHUBAIOT BpeuTeseh

3 . Hanpumep, GapxaTiisl OTIYTHBAIOT KOJIOPAJCKOTO *KyKa, a Y4eCHOK — Kiemield. OTmyrusatomiee
JIeCTBHE Ha KOJIOPAJICKOTO JKyKa OKa3bIBalOT OOOBI M YECHOK, Onaromapsi COAEp)KaHHWI0 B HHX
¢uTOreMarrmOTHHUHOB. OJTOT METOJ OuYeHb 3((EeKTUBEH U MOMYNISIPEeH Cpelu HacelIeHUs
MIPY BBIPAIIMBAHUH MACIEHOBBIX KYJIbTYp Ha CBOUX CECKOXO3SICTBEHHBIX yUaCTKaX.
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B niennom npumeHeHre OMOJIOTMYECKHUX MPENnapaToB MPOMBIIIEHHOTO MTPOU3BOJICTBA MTO3BO-
JSIeT 3HAYUTENBHO OCIa0UTh (U3MOJIOTHYECKOE COCTOSHUE MOIMYISIUN KOJIOPAJACKHX JKYKOB,
CHHU3HTh €r0 BPEIOHOCHOCTh. OHAKO 00BEMbI MPUMEHEHHS OHMOJIOTHYECKOTO METOoJIa B OOphOE
C KOJIOPAJCKUM JKYKOM TIOKa HEJIOCTaTOYHBI, YTO CBSI3aHO CO CTOMMOCTBIO MTPOU3BOJICTBA Ipera-
paToB B OOJBIINX 00BEMAaX U OTHOCUTEIIEHO HEBBICOKOH 3P(PEKTUBHOCTHIO TIPU OOJBIION YUCIICH-
HOCTH KOJIOPAJICKOTO KyKa [4].

Hapomubie MeTo 161 60pBOBI ¢ KOJIOPAJACKUM KYKOM MPEAIONIAraloT UCTIOIh30BAHNE PACTCHUH,
BOJIHBIX HACTOEB U OTBApOB, OTITYTUBAIOIINX U TYOUTEILHO ICHCTBYIOIUX Ha BpeauTess. Hanpumep,
JpeBeCHasi 30J1a SBISIECTCS HACTOSIINM BParoM KOJIOPAJCKOTO KYKa M B TO K€ BPEMS OTIUYHBIM
ynoOpeHneM Juisi KapTo(enbHbIX KycTOB. [Ipu mocagke xaprodens B KaxIyr JTyHKY BHOCHTCS
10 TOPCTH JIPEBECHOM 30J1bI, & OIBLICHHUE 30JI01 KapTO(EIbHBIX KyCTOB (MKEIaTeIbHO MOCIE JOXK IS
WK YTPEHHEH POCHI) MPUBOIUT K THOEIH HE TOJIBKO B3POCIBIX 0COOCH, HO M UX JINUMHOK 3 .

dusznyeckre METOJIbI OCHOBAHBI HA UCIIOJIL30BAHUYM BBICOKUX M HU3KHX TEMIIEpaTyp, YIbTpa-
3BYKOBBIX KOJICOAHUH, TOKOB BBICOKOI YacTOTBHI, PAJHAIIOHHBIX M3JIYYCHUH, C TIOMOIIBI KOTOPBIX
YXYIIIASTCS )KU3Hb BPEAUTENS M JJXKE HACTYIAET ero rudenb. OTHAKO 3TOT METO]T IIe MaJIO pacIpo-
CTpaHEH Y He JIOCTYIIEH I MACCOBOTO IIPUMEHEHHUS TI0 IIPHYMHE €T0 CJIOKHOCTH H JIOPOTOBU3HBI 3 .

W3 Bcex CymEeCTBYIOMIMX METOJOB OOphOBI C KOJOPAJICKUM YKYKOM XHUMHYECKHH METOJ,
OCHOBAHHBIM HA MCITOJIb30BAaHHH CHHTETHYCCKMX XUMHUYECKUX TpenapaToB, Hanboee Y3 PeKTHBCH
U SKOHOMHYCH. XHMMHUYECKUH METOJl TMPUBJICKACT CBOCH HAJICKHOCTHIO, OBICTPOTOI IeicTBUS,
MaJIoi 3aBUCHMOCTBIO OT METEOPOJIOTUYCCKUX (PAKTOPOB M COCTOSHUS TOMYJISIIUN BPEAUTEIIS.
OCHOBOI KOMILJICKCA HCTPEOUTEIBHBIX MPUEMOB OOpPHOBI C KOJOPAICKHUM JKYKOM SIBJISICTCSI
OTPBICKMBAHNE PACTCHUN MHCEKTHIIUIAMH. YKe 4epe3 HECKOJIbKO 9acoB, pexe uyepe3 1—3 CyTok,
MOXXHO OOECIICYUTh BBICOKYIO CTCNEHb YHHUYTOXXCHHS »YKOB M JIMUMHOK BCEX BO3PAacCTOB
Y TIPEIOTBPATUTH TIOTEPH JIUCTOBOM MOBEPXHOCTH pacTeHUi. B 60prOe ¢ BpeqHBIMU HACCKOMBIMH,
B YaCTHOCTH C KOJIOPAJICKUM JXYKOM, HCIHOJB3YHOTCS B OCHOBHOM XMMHUYECKHE HHCEKTHIIHIbI
rpynmbsl nuperpounoB: Axremnk, Boamam ®Pnekxcu, Kapare, Ddopus (bupma Syngenta AG,
[IBeiinapus), deunc, buckas, Koudpumop (kammanus Bayer, I'epmanus), bu-58 u Perent 800
(xontiepn BASF Societas Europaea). Ycrmex npuMeHEHHS STIOXUMHKATOB 3aBUCUT OT MHOTHX (hak-
TOPOB — TPABUJIIBHOTO BBIOOPA WHCEKTHUIIMIOB, HOPM PACXofa, CPOKOB MPHUMEHEHHs, KPaTHOCTU
00paboOTOK, TEXHUYECKHX BO3MOXKHOCTEH CpeACTB MexaHu3zamuud u ap. OJHAKO XUMHUYCCKUH
METOJl UMEET CYIIECTBEHHbIE HEIOCTATKH: C MPUMEHEHUEM XUMHUYECKHX CPEACTB YHHUTOKEHUS
BpPEIUTEIICH MPOUCXOIUT 3arpsi3HEHUE OKPYKAIOMICH Cpelbl, CHIKCHUE IMOMYJISAIIAN TTOJIE3HBIX
HACEKOMBIX, YBEIMUMUBACTCS PE3UCTEHTHOCTh KOJIOPAJACKUX KYKOB K MECTUIUIAM.

MexaHu4ecKrui METO/I IIPeIoiaracT cOop M YHHUTOKEHHE KOJIOPAJICKOTO XKyKa Pa3IMIHBIMU
criocobaMu cTpsiXxuBaHus, cOOpa, a Takke YHHYTOXKEHHE >KYKOB, JIMUMHOK U SIMIl C TTOMOIIBIO
arperaroB, 00OpPYIOBAaHHBIX BHOPAIIMOHHBIMU CTPSIXUBATEISIMH, ITHEBMATHYECKON CHCTEMOHN WIIH
IpYTUMU pabOYMMHU OpraHaMy MEXaHHYEeCKOro BO3ICHCTBHs. DTOT CHOCOO 3alUThl pacTEHUI
OT BpEIUTENICH BeChMa TPYIOSMOK H IIO3TOMY MTPUMEHSETCS] Ha HEOOBINX TUTOMIA/SMX U YIacTKaX,
r7ie JIpYrue CrocoObl 3alIMThl PACTEHUH OT BpeOUTENel HCIONb30BaTh HE MPEICTaBISETCS
BO3MOXXHBIM. Hampumep, coopykeHue JIOBYIICK /I BPEAHBIX HACEKOMBIX, MPUMEHEHHE JIOBUHX
MOSICOB, a TAK)KE€ YHUUTOKEHHE BPEIUTENCH BPYUHYIO COOp U CKUTAHHME KOJIOPAICKOTO KYyKa BO3-
MOJKHBI TOJTBKO Ha HEOOIBINX MPUYCATCOHBIX YIaCTKAX.

[TepcrieKTHBHBIM METOJIOM cOOpa U YHUUYTOXKEHUS KOJOPAJCKOTO KyKa MPHU BhIPAIIMBAHUH
IKOJIOTHYECKHA YUCTOTO KapTodelss Ha HEOOIbIINX yJacTKaX SIBISICTCS MEXaHUYCCKHH C HCITOJTb-
30BaHHEM CHENHATBHBIX MAIWH, YCTAHOBOK U MPUCIIOCOOTICHUH, KOMOMHUPOBAHHBIN ¢ OJTHOBpE-
MEHHBIM PBIXJICHHEM MEXIYPSIui KapToderss, MeXaHHIeCKIM YHUYTOXKCHHEM COPHBIX PacTCHUH,
OKyYHBaHUEM, pacIipeieIeHUEM BOJHBIX PACTBOPOB I OOPHOBI C KOJIOPAICKUM JKYKOM, a TaKXKe
BHECCHHEM MHHEPaIbHBIX ymoOpenuii [6]. TlpuBemeM CBOAHYIO XapaKTEPUCTHKY H3BECTHBIX
CpeICTB ¥ MeTO/10B (Tabmuma 1).
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Tabnuuya 1. — KpaTkas xapakrepuctvka METOAOB M CpeAcTB cbopa U YHUUTOXEHUSA KONopaackoro
Xyka 6
[ocTounHcTBa, YpoBeHb MNpumeHsemocTb
MeTon Cpeactea
HedocTaTku 3 heKTUBHOCTM Ha npakTuKe

OKOMNOrNYeCcKn YNCThIN
KapTodenb; BbICOK/NE
TpeboBaHus K opraHu-
3aumm

CenbCKOX03ANCTBEHHbIE
ArpoTexHmyeckui | MallvHbl, opyaus, arpo-
npuembl

Bbicokas CpenHsas

3KOTOrMYecKkn Y1CTbIn
kapTodenb; Bblcokasi CpeaHss Huskas
CTOMMOCTb MpenapaToB

MTULBI, MUKPOOPraHN3MBbI,

Buonoruyeckmin
HaceKkoMmble, aHToOModarun

OKOMNOrNYeCcKn YNCThIN
KapTodenb; BbICOKNE
3HeprosaTparThl; CpegHsas Huskaga
BO3MOXXHO noBpexae-
Hue 60TBbI

MaluunHbl, ycTaHOBKM,

MexaHnyeckum
npucnocobneHns

3KOMOrMYeCcKN YNCTbI
kapTodgoernb; 6onblune

3aTtpaThbl TPyAa;
y PacTeHus, BoaHble
HapogaHbii 3aTpyOHUTENBHO CpeaHsis Huskas

acTBOpbI, OTBapbI
P P P npumeHeHe

B I'IpOMbILIJJ'IeHHbIX
MacLuTabax

3KONTOrMYecKn YNCTbIN

Mpunbopbl yrbTpa3ByKoBbIX
prbopsI YribTpassy KapTogerb; BbICOKas

dusnyeckunn konebaHui, pagmaumnon- CpegHss Hwuskas

CTOMMOCTb MaLllUuH
Hble YCTaHOBKU
n obopygoBaHus
HeBblcokast cTOMMOCTb
npenapaToB; TEXHOMO-
. MYHOCTb MPUMEHEHMNS;
Xumunyecknm MectTnyunapl Bbicokas Bbicokas

BpeAeH OJ1sl OKpyXKa-
toLeii cpeabl U Yeno-
BeKa

MHoroo6pasue npeasaraeMbIx «HapoOIHBIX» MEXaHMYECKUX METOJIOB U CPEACTB B HACTOSIIEe
BpEMsI COUYETAETCS] ¢ HEOOOCHOBAHHO MaJbIM YHCIIOM PeajbHO MPUMEHSIEMbIX MAllliH KaK 3aBOJI-
CKOTO0 TPOM3BOJACTBA, TaK M HHIUBUAYAJBHOIO H3rOTOBIEHUS. [IpUYMHBI HETOCTaTOYHOIO
UCTIOJIB30BaHUSI MEXAaHWYECKUX METOJIOB BHJSTCS B OTHOCHUTEIILHOW JENICBH3HE WHCEKTHIIUJIOB,
IPOCTOTE UX MPUMEHEHHUs, a TAK)KE B TOM, YTO HET MOJHOM SICHOCTH B PallMOHAIBHONW KOHCTPYKIIUU
MAIIuHBI 17151 cOOpa M YHUUTOKEHHSI KOJIOPAJICKOTO KyKa, KOTOpasi MOTJia ObI CTaTh KIIACCHYECKOM
WY TIEPCIIEKTUBHOM.

Ha nam B3risia, HanOombiei 3¢h(eKTUBHOCTH MOYKHO JJOCTUYb, IPUMEHSISI KOMOMHUPOBAHHBIN
(KOMILIEKCHBIH) ctoco® 60pHOBI ¢ KOIOPAICKUM KYKOM, COUETAIONIHNI B ce0e HECKOIBKO U3 pac-
CMOTPEHHBIX BBIIIIE METOJOB. B HacTosiiee BpemMs HaMu Ben€rcsl pa3paboTKa YCTpPOWCTBA,
00ecreynBaroIero MeXaHMueCKuil cOOp M YHHYTOXKEHUE KOJIOPAJICKOTO KyKa € MOCIeIyIoLeH
00paboTKOoil kKapTodens IKOIOrHUeCKd YUCTHIMU NpenapaTaMu, KOTOpbIe MPENsSTCTBYIOT MOBTOP-
HOMY TOsIBJI€HUIO BpeauTenel. [IpuMeHeHne TaHHOTO yCTpOICTBA MO3BOJIUT OTPAHUUYUTHCS BCETO
OJIHOI 00paboTKON B TeUueHHE BEreTallMOHHOIO MEPHUOAa, a TaKXKe HCKIIOYUTh HEOJaronpusTHOE
BO3/ICUCTBHE HAa PACTEHHUS M IOYBY, KOTOpPOE€ BO3HHMKAeT MNPH TPAAUIMOHHOM XHMHYECKOU
00paboTKe BEICOKOTOKCUYHBIMHU BEIIIECTBAMH.
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OcHoBHasi yacTh. Ha MammHax st cOopa M YHHUTOKEHHUSI KOJOPAJCKOTO KyKa yCTaHaB-
JIMBAIOTCS] KAK OCHOBHBIE, TaK U JIOMIOJHUTENIFHBIE paboure OpraHbl pa3IMyHON KOHCTpYKIMu /—9 .
OcHoBHBIE paboyre opraHbl NpeAHA3HAYCHBI IS cOOpa M YHHUYTOXKEHHS KOJOPAJICKOTO JKYyKa,
a JIOTOJHUTENbHBIC BBIMOJHIIOT BCIIOMOrareNbHble omnepanuu (moabéM O0TBBI KapToderns
WIA YAaJCHUE M3MEIbUYEHHONW MAacCChl KOJIOPAJICKOTO JKYKa Ha MOBEPXHOCTh MEKAYPSIbS U AP.).
[IpuMeHsIOTCS aKTUBHBIE OCHOBHBIE pa0oune OpraHsbl, T. €. JUId paboThl UM HEOOXOIUM IMPHUBOJ
OT BaJia 0TOOPA MOILTHOCTH UJIHM OT KOJIEC MAIIHHBEI.

OcHoBHble paboyre OpraHbl MO MPUHIMITY JEHCTBUS MOAPA3ICISIIOTCS Ha MEXaHUYECKHE,
MHEBMAaTUYECKHE U MHEBMoMexaHudeckue. 1o crmocoly CHATHSA KOJIOPAACKOTO KyKa OCHOBHBIC
MEXaHUYECKHUE OpraHbl KJIaCCU(UIMPYIOTCS HA YAAPHO-CTPSXUBAIOIINE, CYECHIBAIOLIE-CrpedaroIiue,
CTPSIXMBAIOIIE-0UECHIBAIOINE, KOMOMHUPOBaHHBIC. [10 KOHCTPYKTHBHOM (hopMe — 3yObs, TAIBITHI,
Ouun, rpeOEHKU, METENKH, WIETKU, pacceKaTeld, CTPAXUBATEIH YJApHOIO THUIIA, AJIACTUYHbBIE
OWTEpHI, KAYaIOIUECs POJIMKH, BPAIIAIONIUECS AUCKU C TPeOEHKaMU, JACPKABKUA C SIACTHUYHBIMH
IUTACTUHAMHU, TJIACTUHBI C TIPOPE3SIMHU, DIIACTUYHBIC CTEPIKHH, aKTHBATOPHI BUOPAIIMOHHBIE, POTOPHI
C YIPYTO-3TaCTUYHBIMH JIOTIACTSIMH, THOKHE JICTIECTKU B BUJIC POMAIIIKH, YTACTHYHBIC KOTUPYIOIINE
MIETKH 1 KOMOMHUPOBAaHHBIC paboure Opranel 5 .

Cpenn KOMOWHHPOBAHHBIX HauOollee TMEPCHEKTUBHBIMU  SIBISIFOTCS  CUECHIBAIOLIE-
BUOpanmoHHbIe. B KkauecTBe cuéchiBaTeeli B OCHOBHOM IPUMEHSIOTCSA 3yObs qiuHOH oT 200
no 750 MM, msroTtaBiaumBaeMble HM3 THOKoro Marepuana. Koporkue 3yobs mauHOM 200...400 MM
M3TOTaBJIMBAIOT U3 TOJMMEPHOTO MaTepuaia nuamerpoM 6...10 mm. J{nuHHbBIE 3yObsi H3TOTAaBIMBAIOT
U3 CTaJbHOU MPYXUHHOW MPOBOJOKH AUAMETPOM 2...4 MM, KOTOpasi MOKPHIBAETCS MOJIMMEPHBIM
3JIACTUYHBIM MaTepHaioM Wid pe3uHoi. Ilanpiel pauHo# 50...200 MM M3roTaBIIMBaIOT U3 IOJIH-
MEPHOT'0 MaTepHala Wi Pe3UHbI KPYIJIoro cedeHus auamerpom 2...7 mm. MHoraa cuécpiBaromue
MaTbIBl U3TOTABIMBAIOT M3 CTAIBLHOW MPYKUHHOW TPOBOJIOKH PA3IMYHOW JUITMHBI U JHAMETpa,
OJIHAKO MX CYIIECTBEHHBIN HEJJOCTATOK COCTOUT B TOM, YTO MPHU pabOTe MPOUCXOIUT MOBBIIIEHHOE
TpaBMHUpOBaHue 00TBBI. CTPSXHUBATENN YaIlle BCErO M3rOTABIUBAIOT U3 BEPEBKHU (OCUEBKH) KPYTIIOTO
ceuenus puuHOM ot 250 1o 700 MM muamerpom 8...15mMm 5 .

B yupexaenun oOpazoBanus «[pOAHEHCKHI TOCYNapCTBEHHBIN arpapHbIi YHHUBEPCUTET
pa3paboTaHa JIeficTBYIOIIas MO/IEb MALIMHBI JJIs1 cOOpa KOJIOPaJACKOro ’yKa, B KOTOpoil pabounMu
OpraHaMy SIBJISIFOTCSI CIUIOIIHBIE MPSMOYTOJBHBIC YIPYTO-3JIACTUYHBIE JIOMACTH, 3aKpeIlJICHHbIE
BJIOJIb OCH POTOPOB C BEPTHKAIBHOW OCBhIO BpamieHuss 8 . Jlmamerp poropa peKOMeHayeTcs
MPHUHATH IPUMEPHO B JIBa paza 0olbliie ero padbouel BHICOTHI, KOTOPasi, B CBOIO OYepe/ib, BHIOMpa-
€TCsl HECKOJIbKO OoJblliel IMOJIOBUHBI CpeqHell BbICOThl 00TBbI KapTtodens. Illupuna nonacteit
paBHA TIOJIOBHHE TUAMETpPa POTOpa. DTUMHU K€ aBTOpPAMU CKOHCTPYHPOBAaH KOMOMHHPOBAHHBIN
arperar, B COCTaB KOTOPOTO BXOJHT KYJIbTUBATOP-OKYYHHK M MalluHa Ui cOOpa KOJOPaJICKOTOo
KyKa ¢ aKTUBHBIMHU pabOYuMH opraHamu 9 .

Cpenu maccuBHBIX pabOuMX OpPTraHoB AJisi cOOpa KOJIOpaAcKoro kyka Haubonee 3¢ heKkTuB-
HBIMU SIBJISIFOTCSL CJIOXKHBIE pacceKkaTesld B BHJIE KOJIOKOJIA, COCTOSIINE U3 LEHTPAIbHOTO KOpIyca
U YacTell yCeYEHHBIX KOHYCOB C Pa3IMUHBIM TUaMETpoM. Takue paccekaTelu MpeTeprenu u3Me-
HEeHWs1, IMesl Ty ke o01ryro popmy komokona. Ho nieHTpanpHast 4acTh KOHYca OBabHAs!, OCTAILHBIE
4acTU — yCeUEHHBIC KOHYCHI C PAa3TUYHBIMU AraMeTpaMu. KOHYCHI BBIITOHEHBI MTOJBIMU C BBIPE3-
HBIMH OKHaMH B BepxHel yactu [10].

PaGounii opran MoxeT ObITh BBITIOJIHEH B BHJIE 3aKPHITON ¢ OOKOB KaMephl, BHYTPU KOTOPOM
pazMeni€H OapabaH ¢ OMYaMH, YCTAHOBJIEHHBIMM Ha JJIMHE IyT, PAaBHOM PACCTOSHUIO MEXIY
KYJIbTYPHBIMU PACTCHHUSIMH B PSIKE, U KapMaHbl B HIDKHEW YacTH Kamephbl U3 HEMPOHHIIAEMOTO
JUIS HACEKOMBIX W WX JIMYMHOK MarepHuasia. KpoOMKH KapMaHOB HM3TOTOBJICHBI M3 3JaCTHYHOTO
MaTepHalia, IIIOTHO OXBAThIBAIOIIETO HIDKHUE YacTh pacTenui [11].

PaccmoTpuM noipoOHYI0 XapaKTepUCTUKY OCHOBHBIX pabo4MX OpraHoB, UX 3QPEKTUBHOCTD
U TIPUMEHSIEMOCTS (Tabiuia 2).
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Tabnwuuya 2. — [ocToMHCTBA M HEAOCTATKM OCHOBHbIX pabounx opraHoB Ansg cbopa KonopaacKkoro xyka

YpoBeHb CNOXHOCTU
_ CrteneHb YpoBeHb .-
MpuHuun gencteuna N MeTannoéMKoCTH OHepro- Mpumens-
MONHOTbI TpaBMUpoBaHUA
OCHOBHoro paboyero opraHa OCHOBHOro pabouero | notpebnexHve | emocTb
cbopa 6oTBbI
opraHa
YpapHo-cTpsixmBatoLiue CpegHsas Bbicokuii Bbicokui CpegHee Huskasa
CuécbliBatoLLe-crpebatoLine CpegHss CpegHun Bbicokun CpegHee | CpeaHsis
CrpsxmBatowe-cuécbiBatowime | CpeaHss CpegHun Bbicokui CpegHee | CpegHsas
KoMbBuHnpoBaHHble o .
.. P Bbicokas CpegHun CpegHun Huskoe CpegHsis
CYEcbIBaloLLe-yaapHble
KoMbBuHMpoBaHHble - .
. P Bbicokas Hwnskuin CpegHun Hwu3skoe Bbicokas
CYécblBatoLLe-BMOPaLNOHHbIE

[IpencraBnennas knaccudukaiys COBPEMEHHBIX METO/IOB M CPEJICTB [T COOpa M YHUUTOKEHUS
BpeauTeNeil kapTodens XapaKTepu3yeT OCHOBHBIC ITYTH Pa3BHTHS METOJIOB M CPEACTB it cOopa
Y YHUYTOKEHHUS KOJIOPAJICKOTO JKYKa KaK allbTEpPHATUBY XUMUYECKOMY METOAY M €r0 COOTBETCTBYIOLIMM
CpeacTBaM, OCOOCHHO TP BBIPAIIMBAHUM KOJIOTMYECKH 4HcToro kaproderns. Hamnbonee mepcrek-
TUBHBIMHU METOJ[aMU cOOpa M YHUUTOXKEHHUS KOJIOPAJICKOTO KYyKa C TOUKH 3PEHHS BBIPAIIMBAHUS KO-
JIOTUYECKH YUCTOro KapTodens SBIAIOTCS OMOIOrHYecKuil, U3MUECKHii U KOMIUIEKCHBIM METO/BI.
Pa3BuTre KOHCTPYKIMI MallliH HAMPABJICHO Ha MOBBIIIEHUE TIOJIHOTHI cOOpa BpeAUTeNel, CHIKEHUE
TPaBMHUPOBAHUS OOTBBI, YMEHBIIIEHHE CIOXHOCTU U METALIOEMKOCTH OCHOBHBIX PabOYMX OPraHoOB
u sHepronorpednenus. Hanbosee nepcrekTMBHBIMU Pab0OUMMH OpraHaMu SIBJISIFOTCS. KOMOMHHUPOBAHHBIE,
HarpUMep, CUECHIBAIOIIE-BHOPAIIIOHHBIE, HA KOTOPBIX YCTAHOBJIEHBI AIaCTUYHbIE IIETKH, PETYIUpYe-
MBI€ KaK [10 MECTY PACHOI0KEHHUSI OTHOCUTEIBHO OOTBBI KapTo(es, Tak U M0 aMIUIUTYAe KOJIeOaH .

B 1ienom ananu3 uU3BECTHBIX KOHCTPYKLUUN MaIlIvuH JJIs cOopa KOJOPaACKOro )KyKa U UX pa-
00YMX OpPraHoB MO3BOJISIET CAENATh BHIBOJ, YTO JAHHBIE MAIIMHBI MAJIOMPOU3BOIUTENIbHbI, UMEIOT
BBICOKYIO METAJZIOEMKOCTh U SHEpronoTpeOIIeHHE, a Takke HU3Koe kadecTBo padotel — 30...60%
0co0eil KoopaJCcKoro Kyka ocTaeTcsl Ha kapTrodenbHoM mode. [Ipubnu3urensHo monoBrUHA Bpe-
JTUTETel ocTaeTcs Ha kapTodenbHON O0TBE, a OCTalbHAs YaCTh CCHIMIAETCS Ha MOBEPXHOCTh TPEOHs
BOKpYT ctebuel kapTodens. UToObl ycTpaHUTH BBINIEYKa3aHHBIE HEIOCTATKH, HAMHU pa3paboTaHa
KOHCTPYKIIUSI MAIIMHBI 17151 cO0pa KOJIOPAJICKOTo KyKa ¢ padOuMMU OpraHaMHi HOBOTO THIIA.

Ha nam B3rysin, HanGosee nmepcrneKTHBHBIMU paO0YrMHU OpraHaMy SIBIISFOTCS KOMOWHUPOBAHHBIE
cu€ChIBarOIIe-BUOPAIIMOHHBIE HITH CUECHIBAIOIIE-YAAPHBIE C TPUMEHEHHEM AJIACTHUHBIX MaTepHaJioB
JUTSI CHUDKCHMSI TPaBMHUPOBaHUS OOTBBI. JIJis TIOBBIIIICHHS TIOJIHOTHI cOOpa I1eIeco00pa3Ho MpuMe-
HATh IETKH — TOPU3OHTAIbHBIE, BEPTUKAIbHBIE M KOMOWHUPOBAHHBIE C PETYIHMPOBKOW YIIIOB
HaKJIOHA B PA3JINYHBIX HAIPABJICHUSIX B 3aBUCUMOCTH OT COpTa KapTodes U epruojia ero pocra 6 .

PabGounmu opranamu B IpejiaraeMoii HaMU MalluHe A7 cOopa KOJIOpaJICKoro xKyka (pucy-
HOK 1) ciy’kaT KOHMYECKHE IEeTKH, ToQpupoBaHHbIE OOKOBUHBI U pU(IICHBIE TPYThI-YIAPHUKHU.

Kaxxngas koHycooOpa3Has 1mieTka 2 BBIIOJIHEHA B (popMe mepeBepHyTOro0 yCEYeHHOT0 KOHYyCca
U 3aKperieHa Ha BEPTUKAIbHON OCH ¢ BO3MOXKHOCTBIO CBOOOJHOTO BpaiieHus. Juamerp 6omibiiero
ocHOBaHHUs KoHyca — B mpeaenax oT 350 mo 600 mM, menbmero — 50...150 mm. Hemocpen-
CTBEHHOE BO3/ICHCTBHE Ha JIMCTBY KapTOQess OKa3bIBAIOT AJIACTHYHBIC MPYTKU, U3TOTOBJICHHBIC
U3 KalpOHOBON HUTHU JUAMETPOM 1...2 MM.

MarepuanaoM IUIsi U3TOTOBIICHHUSI OOKOBUH 3 CIY)KHT TOPPUPOBAHHBIN MOJMMEPHBIN JIHCT.
"o pBI-BOHEI IMEIOT CHHYCOUIATBHYIO B c€UeHUH (OpMY M HampaBleHbI oA yriaom 45 k ropu-
30HTQJIA TaKKUM OOpa30M, YTO B TMEPETHEH YacTH MaIIMHBI OHU HAXOJSTCS BBIINIE, YeM B 3aTHEH
Mo XOJAy ee JBIKeHUs. boiiee BBICOKHMI pe3ynbTar paboThl TOPpPUPOBAHHBIX OOKOBHH CIIEAYyeT
OXXKUJATh MPU PE30HAHCHOM YJapHOM BO3JCHCTBHH Ha OOTBY, 3a CUET YEro B IIAMAIIEM PEKUME
¢ OOTBBI CTPSAXUBAETCS OOJIBIIIOE KOJUYECTBO BpeauTeneil. Kak mokazanmmu HaOmMoaeHUS, OOIBIIHIA
s dexT paboThl TOCTUTAETCS MPU BHICOKOH MIEPOXOBATOCTH MTOBEPXHOCTH OOKOBUH.
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PVIcyHOK 1. — Cxema npe.qnaraemoﬁ KOHCTPYKUMU MaLUMHbI OnA c60pa KOJIOpaAaCKoro Xyka

Tl'odbpupoBanHbie OOKOBHHBI B 3aJIHEH YacTH MAIIMHBI COSAMHEHBI MPYTOM-yAapHUKOM 1,
KOTOPBIN U3TOTOBJIEH U3 CTAJIBLHOIO MPYTa U UMEET BO3MOKHOCTh PETYJIMPOBKH 1O BbicoTE. [IpyT-
YAapHHUK OKa3bIBAET JOMOJHUTEIHHOE BO3ICUCTBHE HA OOTBY KapTodens, CTpsIXUBasi BpeauTeen
B xKenoba-nakonutenu 7 u 11.

K cpemaum OGOKOBHMHAM TPHKPEIUICHBI MPOJONbHBIE MeTKu JmuHOH 800 MM ¢ 3akperuieH-
HBIMH Ha HUX 2JIACTUIHBIMHU KalPOHOBBIMH MTPyTKaMu JInHOM 50...80 MM 1 quametrpom 1...2 Mwm.

ITo 6oxam MamMHBI 110]T OOKOBUHAMHU TIPOIOIHHO pa3MeIIeHbl OOKOBBIE KeI00a-HaKOMUTEN! 7,
a B Cpe/IHEel 4acTy MalllMHbl — LEHTPAIBHBIN jkeno0-HakonuTens 11 s cbopa KOIOpaacKoro xKyka
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u narHOK. K 6opTam xern000B-HaKOMUTENeH MapHUPHO MPUKPEIUICHBI POI0JIbHBIEC AJIaCTHYHBIE
KOIUPBI-JIOBUTENHN 6, KOTOPBIE MOJI BO3JCHCTBUEM HAKUMHBIX MPYKUH MPHKAMAIOTCS K CTEOIIM
0OTBBI 8 B €€ HMKHEW YacTH, IPEJOTBPAIIAsl TEM CaAMbIM ITPOCHIIAHUE BPEIUTENICH HA TIOYBY.

Ha mammHe ycTaHOBJICHBI TOpIEAHBIE ACTUTETH OOTBBI 4, M3TOTOBIEHHBIC M3 CTAIBHBIX
MPYTKOB JuaMeTpoM 5...8 MM. [l CHMKEHMS MOTEph BPEAMTENICH BEPXHSS 4acThb JCIUTEICH
MPHUKPBITA TONYIWIHHIPAYECKUM KOXYXOM W3 ToTuMepHOU TpyOsl nuamerpom 40...50 mm.
[lepenusis yacTh MalIMHBI ONMIUPACTCS HA OTIOPHO-KOMUPYIOIIEE KOJIeco O.

['odpupoBanHbie OOKOBHHEI B MEPEIHEH YaCTH MAIMHBI COSIUHEHBI MEXIYy COOO0W Ayramu
U3 cTajibHOTO mpyTa quamerpoM 10 mm. JlocraTtodnast 5KeCTKOCTh HeCyIIel YacTH MAllIMHBI JIOCTUTaeTCsl
TaKKe 32 CUET MPOJIOJIBLHBIX M IEHTPATBHBIX KeJT00OB-HaKonuTeNnel. Paboure opransl (3a UCKITIOUE-
HUEM POTOPOB) SIBJISIFOTCS HECYIICH YaCThIO MAIIMHBI, OJIaroapsi 4eMy METAIOEMKOCTh B SHEPTOIIO0-
TpeOJICHNEe 3HAYUTEIILHO CHUKAIOTCS TI0 CPABHEHUIO C APYTHMMHU U3BECTHBIMHA KOHCTPYKIIASMHU.

Paboraer npeayiaraeMasi KOHCTPYKITUS JIBYXPSTHONW MAITUHBI UTsI cOOpa KOJIOPAJACKOTO JKyKa
(cm. pucynok 1) craenyromum o0pa3oM. MalmHa NpUCOSIMHACTCS K MUHH-TPAKTOPY MIIH MOTOOJIOKY
crepend. Bo3MOXHO Takke NEepelBIKEHHE MAIIWHBI 33 CYET MYCKYJIbHOW CHIIbI pPabOTHHKA,
JUISL 4eTO MPEeyCMOTPEHA YCTaHOBKA Mopy4Hs. [Ipy ABMKEHHH MAIIMHBI CO CKOPOCThIO 4...9 kM / U
OTOPHO-KOMUPYIOIIee KoJIeco 5 nepekaTeiBaeTcs mo 6oposzae. Toprnenusie nenurenu 4 pa3aeisior
00TBY 8 psijiKa, IPU STOM JIEBBIH IEIUTENb MPHKUMAET YacTh OOTBBI K JIEBOU puIeHO OOKOBHHE,
a TpaBbIi IeNUTENh — K HEMOJBMKHOU IIeTKe. B 30He 3a/1Heli yacTy IenuTens 3a CYeT CHIT MHEPLUU
BpPEAUTCIIM HAUYMHAIOT CChIMAThCs B JkelmoOa-Hakonutenw /7 u 11. Korma xaprodensHas 6orBa 12
OKa3bIBAETCS] MEXK/Ty OCHOBHBIMU pabOUYMMH OpraHaMy — KOHHYECKUMHU IeTKaMu 2 1 OOKOBHHAMH 3,
a TaKke MKy KOHMUECKHUMU M HEMOABMKHBIMU IIeTKaMu 9, — MpouCXoauT Hanbosiee MHTEHCUBHOE
OTJICJICHHUE KYKOB 1 JIMYMHOK 10, KOTOpBIE TOMAgaroT B yKenoba-HakoruTeny 7 1 11. OqHoBpeMeHHOe
npwxaTue 000ux yacteid OOTBBI PsJIKA MPOUCXOAMT 32 CUET CXOXKJIEHHUSI OOKOBUH IO HAINIPABICHHUIO
K 3a/iHel yacTu ManmHbl. OKOHYATeNbHOE yJaleHUEe BpeauTeNeil OocyIiecTBiIsieT pudIIeHbIH IpyT-
yrnapHuk 1, KoTopsiii BO3A€HCTBYeT Ha OOTBY B MOMEHT €€ cXojia co IeToK. Hebombiiioe KoIm4ecTBo
OCTaBIIIMXCS BpeAUTeNel yaanseTcs ¢ 00TBbl OJHOBPEMEHHO BO BCE KeI00a-HaKOMUTEH.

OCHOBHOI1 HOBU3HOM KOHCTPYKIIUH JTAHHOM MaIIWHBI SBJISIETCS TO, YTO BCe paboure OpraHbl —
MACCUBHOTO THIAa U HE TPEOYIOT MPUBOJA, B PE3YJIbTaTe CYIIIECTBEHHO CHUKAETCS METAJNIOEMKOCTh
u sHepromnotrpedieHue. Bricokas 3pPexkTHBHOCTE pabOTHI JOCTUTAETCA 3a CYET TOro, 4yTo OOTBa
psAKa pa3fensercs Ha JBE 4acTd, U pabouyue OpraHbl UMEIOT MaKCHUMAallbHOE CONPUKOCHOBEHHE
¢ oOpabaThiBaeMoit 60TBOI KapTOdes.

VYnadHas KOMIOHOBKA pa0OYMX OpraHOB MO3BOJIIET OJJHOBPEMEHHO YBEIHUUTH MPOU3BOIH-
TETHHOCTh U Ka4eCTBO pabOThl 3a CUET YBEIMUYEHHOW IUIOMIaau pabodyuX OpraHoB, KOTOpas
BO BpeMs paboThl BO3JCHCTBYET Ha BpeIuTeNel, HAXOAAIUXCsl Ha KapTodeabHol O0TBe.

3akarouenue. PazpaboraHHass HAMH OpUTHHAIbHAS MalTHA JIJIsl cOOpa KOJIOPAJICKOTO KyKa
C NCPCICKTUBHBIMHA pa60thH OpraHaMu IO3BOJIACT O6€CH€‘-II/ITI> H€O6XOJII/IMYIO IIPpOU3BOJUTCIIb-
HOCTh M Ka4ecTBO cOopa KOJIOPaACKOro XyKa ¢ KapTtodenpbHOl OOTBBI, KOTOpas OyJeT MmoBpe-
KIAaTbCA B MHUHUMAJILHOU cTerneHu. Bmecte ¢ TeM KOHCTPYKIHMA MalllWMHbI JOCTATOYHO IIPOCTAa,
MMeeT HeOONBITYI0 METaNIOEMKOCTh, HE TpeOyeT mpuBoja g padouux opraHoB. [Ipocrtota
KOHCTPYKITMU CITIOCOOCTBYET €€ HaJCKHOCTH B CPAaBHEHHWH C JIPYTMMH MalllMHAMH JJIsi cOopa
KOJIOPAJICKOTO KYyKa U JTHYNHOK.
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