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PYUYHAS KAPTO®EJIECAKAJIKA JUISI IPOPOCIIUX
KJIYBHEMN

B.B. Tomuyk, accucTeHT
Bunnuyxuti nayuonanvuwiii acpapuwiii ynueepcumem, 2. Bunnuya, Yxkpauna

Beenenue

IMocanka kimyOHel — ofHA W3 TJIABHBIX U OTBETCTBEHHBIX OIEpaldi
BbIpamMBaHust KapTodens. Ee BBINONHAIOT KapTodenecaxalkaMi,
TJIABHBIM Y3JIOM KOTOPBIX, €CTh MO3MPYIOUIMK (BBIUEPITBIBAIOLINI) aml-
napat. HazHauenue nosaropa — oTAeneHne KIyOHsI OT MacchBa KITyOHeH
B OyHKepe M mojiaya ero B COIIHMK. B pe3ynbTaTe MpoucxXomuT pa3me-
nieHue KiyoHel B 60po3/ie 1o OHOMY Ha PacCTOSIHUHU 25-35 cM.

B otnnume ot paccajsl oBoliiel, ceMeHa KapTodels He HyKIarlTcs B
CTeUaIbHOH OPHEHTALIUH MPH MTOCAAKE B TIOUBY, MO3TOMY 3 ekTHBHO
JIO3UPYIOTCS JIOKEYHBIMU anmaparaMu. JIOKeUHbIN anmapart — 3TO Bep-
TUKAJIBbHBIA WM HAKJIOHHBIH CKPEOKOBBIA TpaHCIOPTEP CO CKpeOKaMH B
BUJIE JIO)KEUKH, B KOTOPOI JIETKO MOMECTUTH TONBKO OIMH KIIYOEHb BECOM
30-50 rpamm. KityOeHb mepemeriiaercsi ocpeICTBOM JIOKEUKU M COpachl-
Baercs B 00po31y. B HEKOTOPHIX KOHCTPYKIUSX JOXKEUKH MOTYT MOH-
TUPOBATHCA Ha Auckax. Ha kaxkawiif psaok umeercs cBoit gozatop [1].
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['MaBHBIMH MPEUMYIIECTBAMH JIOKCYHBIX alNapaToB SBJISETCS MPO-
CTOTa ¥ HaJEKHOCTh KOHCTPYKLIUH, 8 TaKKe BHICOKAs IPOU3BOANTEINb-
HOCTb TIpoliecca A03upoBanust. HemocTaTku — MOBpexkIeHHe OTACIBHBIX
KITyOHel 1 00jaMbIBaHUE 3HAYUTENIbHOM yacTh, 10 40% pocTkoB [2].

HanexHocTy J103UpOBaHUS TaKkKe CIIOCOOCTByeT (hopma OyHKepa-
nuTatens. Ero creHKy HakIOHEHBI Tak, YTOOBI BCe KIyOHH CTEKANUCh B
CaMyr0 HHKHIOIO 4acThb — OKHO, 4epe3 KOTOpOe B MacCHB KapTodens
BXOJAT JIOKEUKH Ao3aTopa. Ilociie KpaTKoro KOHTaKTa C HECKOIbKUMHU
KITyOHSIMM JIOKEYKA 3aXBaThIBACT OJJMH M3 HUX M MPOTATUBACT CKBO3b
BECh CJIOW MMEIOIIUXCS KIyOHEH, 3aCTaBlisisl OCTaBIINECS KIYHU [IUPKY-
upoBaTh 1o OyHkepy. Kaprodens B OyHkepe kak Obl «kumut». OT Ta-
KOI'0 B3aMMOJCHCTBUS KIIyOHH MOTYT MOBPEKIATHCS, TEPATh MOYKUA H
POCTKH. DTO CHHXKAeT OyayIHid ypoxKai.

Takum o0pazoM, JOXKEUHbIE JO3HPYIOIIME alapaThl UMEIOT JKeCT-
Kre TpeOOBaHUS K pa3Mepy MOYEK W Majo MPUCHOCOOJICHBI ISl CHIIBHO
MPOPOCHINX KITyOHEH.

Kaptodens B YkpanHe BbIpalMBaloT MEIKHE TOBAPOIPOU3BOANTE-
JIM, KOTOpbIE, KaK MPaBHJIO, HE UMEIOT CHElHaIbHBIX XPaHMIHIL IS
CeMsiH KapTodersi, ¥ XpaHAT UX B sMax W mojsaiax. Pe3kue nepemnaspi
TEeMIIepaTypbl OCEHBIO U 3MMOI HE JAIOT BO3MOXHOCTEH XpaHHTh Moca-
JOYHBIA MaTepuan NpH HeoOXOAMMOH TeMiepaType nokos. [loukn Ha
KIyOHSIX HAYMHAIOT pacTu ¢ aekadps. K onTUManbHBIM CpOKaM TOCaIKH
B ampere pa3Mepbl POCTKOB MOryT nocturath 100 MM u Oosblie npu
JornycTuMbIx 5-10 mm [3].

Teopernuecku MpopalvBaHUe CEMEHHBIX KIyOHeW KapTodens mo-
3UTHBHBIA arpOTEXHUYECKUI MpPUEM Ul YCKOPEHHsI MOSBIICHUS BCXO-
JIOB U TIOBBIIICHUSI YPOXKAHHOCTH, OCOOEHHO paHHHX COPTOB, OJTHAKO,
Ha caMoM Jiene rnocajka kaprodernst IpopoCiuMy KITyOHSIMH 4acTo BbI-
HYXJIEHHOE, XJIOMOTHOE W MaJOoNpOU3BOAUTENBbHOE Meponpusitue. OT-
JieTIbHBIE POCTKU OTBAJIMBAIOTCS MpH Malleiem kacaHuu. Ho ux skena-
TENFHO COXPAaHUTH TOTOMY, UTO JIaXKe Pa30BbIil OOPBIB POCTKOB BEIET K
CHIDKEHUIO ypoxkas Ha 15-20% u Gonee. Bexonpl Takux 0CinaOiIeHHBIX
KIyOHell 0OBIYHO Oma3/AbIBarOT Ha 3-5 qHEH, nBereHue KycroB — Ha 10-
12 nuei, pacteHus vaiie oomnerot [3].

B umpeane npopocuie kiyOHH HYXHO OpaTh pyKaMmu M3 SLIMKA, TAE
OHU XPaHWJIUCh, ¥ KIIACTh B OOPO31Y.

TexHOMOrMYECKUH Tpolecc TOCAAKH KapTodens MPOPOCIINMH
KIIyOHSIMM COCTOMT M3 Ha0Opa MPOCTHIX OIEepaiuii, a KMEHHO: 00pa3o-
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BaHUC JIYHKU WM OOpO3/bl, JO3UPOBAHHME KIYOHEH, JOCTAaBKH WX B
TPYHT | 3aCBIIIKHA OOpPO3/IbI.

B 3aBuCHMOCTH OT pa3MepoOB y4acTKOB, TEXHUYECKHX CPEICTB M Ha-
JINYUA pa60‘II/IX NMEPCUYNCIICHHBIC Oon€palui MOI'YT OCYIIECCTBJIATLCA O/~
HOBPEMEHHO HJIM MOCIIeI0BATENBHO.

W3BecTHass KOMOMHUPOBaHHAS Ca)KaJlka JJISl MOCaKH KapTodems Ha
MaJbIX ydyacTKax Oe3 MOBPEXKACHUs KiyOHeH [4, 5] ecTb KiaccHuecKuM
MPUMEPOM peasu3aliy TEeHACHINH TOCIeIHUX JECITH JieT. DTO HaBec-
Hast 4-psiiHas ca)kajdka BBITOTHSET MapalijieibHO BECh IUKI OMEpaIlyi.
Ha pame ¢ 1ByMs OmOpHBIMHU KOJIeCAMH CMOHTHPOBAHBI 4 MOCaJJ0YHbIE
CCKIIHNU. Kamnaﬁ CEeKIIUA HUMCECT AWK IJIs1 CEMSH, aHKepHBH\/’I COIIIHHK,
JBa JUCKaA IJIA 3aCbIIIKU 60p03[[I)I M TIUTATEJIbHBIN MCXaHH3M, pacIiojio-
JKEHHBIA HaJl COILIHUKOM.

ITuTaTenn CCKHI/Iﬁ CMOHTHUPOBAHbI Ha HEIIOABHUIXHOM T'OPHU3OHTAJIb-
HOM CTOJIC C OTBECPCTUAMU MTPOTHUB COLIHHUKOB. Ka)KZ[I:Iﬁ nuTaTeiab — 3TO
pPOTOp ¢ BEpTHKAIBHOH OChio BpamieHus. OH coerHEH vepe3 KOHUYe-
CKYI0 U NICHHYIO MNepcaavyu C NMpPpUBOJHLIM KOJICCOM M Bpalla€TCsA CHUH-
XPOHHO JBMXKCHUIO arperara.

Potop coctouT u3 crynuipl 1 00012 COEANHEHHBIX MEPEropoIKaMH.
Kaxapie nBe nmeperopoaku u 0007 00pa3yroT SYEHKY IUTsl OTACIBLHOTO
KIyOHs1. Bpamasics, poTop moatsaruBaer KryOHHU 10 TuIaThopMe K OKHY.
OKHO cOeAMHEHO TpyOUaThIM CEMSIPOBOJOM C COIIHUKOM. [lo Hemy
KJIyOHU HANpaBJsSIOTCS HAa JHO OOpO3/bl, 00pa30BAaHHOM COITHUKOM.
Packnanka kiyOHe# 10 siuelikaM MPOU3BOIUTCS BPYUHYIO.

Kaknast cekuust caxxaiky ¥MeeT cuieHue uisi padotHuKa. OH pyKamMu
Oeper KIyOHHM U3 SIIMKa W PacKiIapIBaeT Mo sueiikaM poropa. Tak mpouc-
XOJIUT OTJCJICHUE KaXJIOr0 OTJCIBHOrO KIYyOHS OT 00ObeMa KiIyOHEeH B
SIIUKE, 3aTI0JIHEHNE STYCCK U paBHOMEPHAs 1ojjaya KiryOHel B 00po3y.

[MuTatenu pazmelieHbl OTHOCHTEIFHO BBICOKO HaJl 3eMJIeH, OITOMY
JUIsl yMEHBILIGHHS CUJIBI yaapa KIyOHS O AHO OOpO3/bl B KOHIIE CeMs-
[IPOBOJA IIPELYCMOTPEH MOAIPYKUHEHHBIH JIOTOK.

PeanpHo Ha MabIX y4dacCTKax NpUMEHAIOT CaMOJCIbHLBIC YITPOMIICH-
HBIC IBYXPAAHBIC BAPUAHTHI OITMCAHHOM BBINIE MAIIMHBL. Y HHUX MOJHO-
CTBhIO OTCYTCTBYET IUTaTEb. B TakoM ciydae paOOTHHK Opocaer Kiry0-
HH B 60p03[[y C MMPOU3BOJIbHBIM MHTCPBAJIOM WJIM Yallle BCEro 1o Curua-
JIy OT OIOPHOT'O KOJIECa MalIHHBI.

KoHcTpyknuus cakalnky ¢ BepTHKaJIbHBIM MUTaTeneM [6] mo3Bosser
KJIACTh KJIyOeHh B OOpOAY ¢ MUHUMAJIBHOHM BBICOTHI. [luTaTens — 310
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pOTOp C TOPU3OHTAIBHBIM BaJIOM C SYEMKaMM Ha BHEIIHEH CTOpPOHE
oboma. OH Bparaercs o X0y MalIMHBI OHOCTYIIEHYATOH Tepenadeii
OT ONOpHOro Kojeca. YToObl KIyOM HE BHINAIH NPESKACBPEMEHHO,
STUEMKU 3aKpBIBAIOTCS HETOABMIKHBIM IIUTKOM OT MEcTa 3arpy3KH J10
MecTa copoca.

MHorue NCTOYHUKHU OIKCHIBAIOT OPYAMSI, KOTOpbI€ YCIOBHO MOXKHO
pa3fenuTh Ha TPH TPYMIBL - MAIIMHHO-TPAKTOPHBIEC arperatbl Ha 0ase
MHUHH TPaKTOpPOB, - arperaTbl Ha 0a3e MOTOOJIOKOB, - PyYHbIE OPYIHSL.
Kaxxmas rpynmna B cBOIO ouepesb JIENUTCSA Ha JBE MOJATPYIIHBI - arpera-
ThI C MTOJHBIM LIUKJIOM U arperartbl, OCYIIECTBISAIONINE OHY WM IBE OT-
JIENBbHBIX Olepalnu.

MaiuHbl TepBOil Tpynmbl 00ECTIeYMBAIOT BBICOKYIO IMPOM3BOIM-
TENBHOCTH, HO TPEOYIOT HECKONBKO pabounx Ha KaxKIpli arperar. B ar-
peratax ¢ MOTOOJOKaMH pealbHO MOTYT HCIOJIb30BAaThCA MAIIMHBI C
JI0XKe4HbIMU anmnapatamu. Opyans TpeTbel TpyMNIbl SBISIOTCS MpenMe-
TOM HAaIlIeT0 UCCIIEJOBAHMSL.

Hennb uceenoBaHuii N3rOTOBUTH U MIPOBECTH MCIBITAHUS 3KCIIEPH-
MEHTAIBHOW Py4HOH KapTodenecakadKd C MOJTHBIM [UKJIOM BBITIOIHE-
HU onepanui 3a OUH MPOXOA C MPUBJIEYEHHNEM MHUHHUMAJIBHOTO KOJIH-
YECTBA JIOJCH.

OcHoBHasl YacThb

OKcIiepyMeHTaNbHasl caXkallka COCTOUT M3 MPSIMOYTOIBHON PaMKH ¢
JBYMsI TIOCJICIOBATEIbLHO YCTAHOBJICHHBIMHU Koyiecamu (puc. 1). 3a rme-
pPEIHUM KOJECOM CHHU3Y K paMKe MPHUKPEIUIeH aHKEPHBIH COLIHUK IS
o0pazoBaHust GOPO3/IBL, @ CIEIOM 32 HUM — /IBa C(epHUUECKUX AUCKa IS
3achinku O6opoabl. Criepenn Ha paMKe 3aKperjieHa Tara AJisl epeMernie-
HUS Ca)kaJKH, a C3aJy - IBE PYUKH.

CBepxy Ha paMKe YCTaHOBJIEHBI pPOTOP-103aTOpP C BO3MOXHOCTHIO
BpAILEHUs] Ha BEPTUKAIBHOM OCH. [[03aTOp BBIIIOJIHEH B BHJE JUCKA C
stuCHKaMU JIJISL KITYOHEH U COSIMHEH C MEePETHUM KOJIECOM TTOCPEICTBOM
LIEMHOM W KOHHM4YecKou mepenay. [lepenHee koieco mmeer pedpa s
CLEIIJICHHUS C TIOYBOM.

Paboraer caxanka cinemyromumM obpa3oM. Ilepen Hauanom IBHMkKe-
HUS IPOpOCIINE KITYOHH pacKiaablBaloT B sYelKK Jo3aTtopa. B mporec-
CC IBUIKCHUS BJAOJIb pAAKa A03aTOP NPUBOAUTCA BO Bpalll€HUEC.

Bpamasice, 103aTOp MOABOAUT KaXIYIO TYEHKY K BHIOPOCHOMY OKHY
U KIyOeHb majaer B 0opo3ay. Beicora manenus cocrasiser 0,3 merpa.
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Jis cMsrueHns mpu3eMileHHs KITyOHel Ha TBUIBHOM CTOPOHE COLIHHKA
CMOHTHPOBAHBI JIBa PE3NHOBBIX JieMleCTKa. 3ackimaercs 6oposna 6e3 00-
pasoBaHusi rpeOHs. g pa3sMeTku cieayrouiero mpoxoaa MpeaycMoT-
penbl Mapkepbl. O0cTy)KHBaeTcs cakajka IByMsl paOOunMH.

B pesynbraTe moneBbIX MCHBITAHHK MPUCIOCOOTICHUST YCTAHOBIICHBI
clielyromue 0COOeHHOCTH yCTPOHCTBA.

CyliecTBeHHBIH AUaMeTp 103aTopa 1aeT BO3MOKHOCTD MPOU3BOIUTH
3alpaBKy Ha OCTAHOBKaX CIIOKOWHO M pa3MEepeHHO 0e3 HampsDKEHHs C
BO3MOXKHOCTBIO KOPPEKTHPOBATH MPOMYCKH M MOCIEAYIONIHM OBICTPBIM
JBMOKEHHEM CaKallKi 1o psaKy. OTmagaeT HeoOX0IMMOCTh MePEBO3UTh
Ha CakaJke MHOTO MocaJo4Horo marepuana. Ero cocpemoraunBaior B
TOYKaX 3allpaBKH Ha PACCTOSHUH 25 METPOB MEXIY HUMH.

PaGouemy, uaymemy c3aau, He HY>)KHO MHTCHCHBHO M CKOHLIGHTPH-
pPOBaHO paboTaTh HaJl pa3MeIICHUEM KIyOHEH B sueiikax, rmpeObiBas B
MOJYCOTHYTOH 1MO03€ ¢ BHITSHYTHIMU Brepes pykamu. Ero zamava - mon-
JIepIKaHMs CayKaJIKK B PABHOBECHH TIPH IBMKECHUH U CBOEBPEMEHHOE YBe-
JIOMJICHHE HIYIIETro Brepeau paboyero 0 HEOOX0MMOCTH JO3aIPABKH.

PyuHas caxkasnka BBINOTHSET BCE ONEPALldU 32 OJUH MPOXO/I.

Cpenssist SKCIUTyaTallMOHHAs CKOPOCTh JIBUKEHUS Ca’KalKH COCTa-
BrJa 0K0J10 250 M/4; mpousBoanTenbHOCTD - 0,01 ra/u. Caxkanka oka3za-
Jach KOHKYPEHTHOM IO CpPaBHEHHIO C JPYTMMH PYyYHBIMH CIIOCOOaMH
MOCaJIKH JABYMS pa0OTHHKAMH, WCKIIOYAET HCIONBb30BAHHUE JIOMOIHH-
TENBHOTO arperara Jyis Hape3aHust 00po3], obecreyrnBaeT paBHOMEPHOE
pasmenieHne KIyOHel U 3alIMIIAeT TPYHT OT BBICHIXaHHS.

Puc. 1. Pyunas kaprodenecaxaika s IPOPOCIINX KITyOHEH
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HenocraTkamu ecTh cymiecTBeHHasi BRICOTa Ma/ieHHs KiryOHel B 60-
pO31y M HeCTaOMIBHOCTh OCBOOOXKIEHHUS SUEEK OT KIyOHEH MpHu pocT-
kax Oonee 100mMmM.

3aki0uenune

[IpemnokeHna mpocras 1Mo yCTPONUCTBY, HAJISKHAs U YA00Has B pabo-
Te pydHas MONTHO(PYHKIHMOHANBHAs KapTodenecakanka ¢ 00CTyKUBa-
HUEM ABYMsI pabOTHUKaMH.

[To sKkcruTyaTaiMOHHBIM MOKA3aTEeNsAIM CIIOCO0 MOCAIKU MPOPOCIIUMH
KITyOHSIMU TIPETIOKEHHOH KapTodenecakaakoi sBIsSeTCs KOHKYPEHTO-
CHOCO6HI)IM Mo CpaBHCHUIO C TpaJuIIMOHHBIMU CHOCO63MI/I Imocaaku
KapTodeist Ha MaJlbIX y4acTKax.
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