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NPEJUCIOBHE

Kaprodenr saHuMaeT OAHO M3 MEPBHIX MeCT Cpelu Ipo-
NalHbX KyJAbTyp O0Jbluell yacTu TeppuTOpuH COBETCKOro
Corsa, oH HMeeT BaxKHOe 3HaueHHe KaK NMPOAYKT MHTAHHSA
U TexHoJormueckoe cuipbe. B 70-x roxax moz kaprodeseMm
OLLJIO 3aHATO B CTpPaHax unenax CIB 10,7 maH. ra.

B ofmeM Komniexce MexaHH3alHH paboOT MO BO3AENbI-
BaHHIO KapTogesas MeXanH3alHusa ero nocajkKd HMeeT OCHOB-
Hoe 3HaueHMe. Ilpolecc mMexaHM3HpPOBAaHHOH MOCaZKH CBS-
3aH ¢ OOIIMM arpoTeXHHYeCKHM KOMILIEKCOM IpHEMOB BO3-
JeJbIBaHusA, ¢ (PH3HKO-MeXaHHUYeCKHMH cBoiicTBaMu obpaba-
TBIBAEMOT0 MaTepHaja M YCJOBHAMH 3KCIJIyaTallHH MallHH-
HO-TPaKTOPHOTO MapKa.

[IpakTHKa CeNLCKOXO3SHCTBEHHOTO NMPOU3BOACTBA TPeby-
eT NMOBBHIIIEHHS pabounXx cKopocTed KapTrodesenocajoynbx
maumud B 1,4—1,5 pasa. Ecau npu cymectByromnx pa6o-
YHX CKOPOCTSIX PaCYeT OCHOBHBIX paBouyHMX OpraHOB KapTo-
(pesiecaxa/loOK OrpaHHYMBAJICS ONpeLCJeHHEM HX reOMeTpPH-
YECKHX NMapaMeTpoB U3 YCJOBHH CTATHKH, TO MPH CKOPOCTAX
JIBHXKEHHS] KapTodeJenocagoyHoro arperata OoJaplie 7-—
8 KM/u 3TH paboune OpPraHsl HEOGXOAHMO PaCCUMTHIBATH C
yueTOM AHHAMHKH.

Hanpumep, HcclenoBaHus mokasaj, YyTO 3aKJHHHBAHHE
KJIyOHEH B BblUEDIBIBAIONIEM aMnlaparte He TOJIBLKO INPHBO-
JAHT K Pe3KOMY YBEJHYEHHIO HAarPy30K M HEPaBHOMEPHOCTH
BpallleHHsI BhIUEPNBIBAIOLIETO aNnapaTa, HO M BH3LIBAeT IO-
sIBJIEHHE 3aTyXaloluX Kogebanuil. KoseGanus, BbI3BaHHBIE
IeMHBIM NPUBOJOM BBHIUEPNBIBAIOMIETO amnmapara, [npH olpe-
HEJIEHHBIX CKODPOCTAX IO 4acTOTe€ MOryT COBIajaTbh ¢ cob-
CTBEHHOH 4acTOTOH KoJieGaHMii BHIYEPIBIBAIOLIETO anmapa-
ta. IToaToMy i/l MexaHU3MOB, paGOTAIOLIMX HA MOBBIIIEH-
HBIX CKOPOCTSIX, HEOGXOAMM TOUHBLIH AHHAMHYECKHH pacyer.
TpeGyercs Gosee TilaTenpHas 0TpaGoOTKa '€OMETPHUECKHX H
AMHAMHYECKHX IapaMeTpPoB pabouux OpraHoB Kaprogesaeno-
CaJOYHBIX MawHH. TOMbKO C yueToM JMHAMHKH BCEro arpe-
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raTa MOXHO MOBLICHTb arpoTeXHHYeCKHe mokasaTesau pabo-
THl KapTodenenocajouyHblX MallHH.

B mpegsaraeMofl yHTaTeN0 KHHI'e aBTOPAMH CHCTeMAaTH-
3UpOBaHBl H OGOOUIEHHE pe3yabTaThl paGoT B 06/1aCTH TEOPUH
H pacyeTa KapTodesenocafoyHblx MallHH. TpeTbe H3JaHHE
KHHCH CYUIECTBEHHO nepepaloTaHO: pacCMOTpPEHbl OCHOBHI
TEOPHH M pacuera JOKEYHO-TPAHCNOPTEPHOIO H JEHTOYHO-
TPAHCIOPTEPHOrO MOCAAOYHOTO amnmapara, BONMPOCH CTATHC-
THYECKOH AMHAMHKH KaprodesenocajoyHOro arperarta, oc-
HOBBI pacyeTa THAPOGHIHPOBAHHBIX MapKepoB, PacLIH]DeHHl
MaTepHaJbl MO pacyety pafounx OpraHoB noyBooGpabaThl-
Balolle#l U TyKOBBICeBaiolleli rpynnsl caxagaok. Ocoboe
BHHMaHUE y/eJeHO AHHAMHKE NPHUBOLA BHIUEPNLIBAIOMIAX ail-
NapaToB H BONPOCAM CTATHCTHYECKOH NHHAMHKH KapTodede-
HOCaA0YHBIX MallHH.

Faaswr I, 11, III u Tpu maparpada ra. IV nHanucanw
H. M. IoctHukoBeiM, E. A. Beasesnim 1 M. M. KaHowMm; oc-
TaJbHele maparpacdel ra1. IV u ra. V Hanucansl H. M. Ilo-
CTHHKOBBIM.



TJIABA I

ATPOTEXHHYECKHE TPEBOBAHHUS
HA NOCAAKY KAPTO®EJI

H ®PU3HKO-MEXAHHYECKHE
CBONCTBA KJNYBHEH KAPTO®EJA

1. COBPEMEHHAS TEXHOJIOTHA NOCAOKH
KAPTO®EJIA

INoBuiltenne ypoxaiiHOCTH M KauyecTBa KapTogeass NpH
MHHHMAaJBHOM pacxoje pabouero BpeMeHH BO3MOMKHO TOMb-
KO Ha OCHOBE M[IiMEHEeHHS HepeJOBOH TEXHOJNOrHH H KOMII-
JIEKCHOH MeXaHH3aLHH BCEX MPOIECCOB BO3JAENbIBAHHS H
yOOpKH KapTodesss H NpH cobaoaeHud TpeGoBaHUE K YCI0-
BHUSIM €ro NPOH3PacCTaHNs. YCHEWHoe pelleHue 3THX 3aj1a4
onpejenseTcsl Takke MECTOM B CeBoOGOpOTe, BOAHHIM, BO3-
AYIIHBIM H CBETOBLIM peXHMaMH, 3JeMeHTaMH KOPHEBero
nuTaHusd, no4yso#l. OCHOBHBIMH INPEANOCAAOUHBIMH 3JeMeH-
TaMH arpOTeXHHKH MeXaHH3HDOBaHHOrO BO3[EJbIBaHHS Kap-
todresis sBJASIETCA MOATOTOBKA MOYBHI M IOCALOYHOrO Mare-
pHaJaa.

CrnenuanbHbie HCCJAEJOBAHUS H MHOTOJETHHHl ONBIT MO-
KAa3blBaiOT, UYTO KapTodesb JgaeT JydUIHe Pe3yJbTaThl Ha
PLI%JIbIX M XOpolio pa3paboTaHHBIX MouyBax. OHHM B xOCTa-
TOYHOH CTeNeHH NMPOHHMLAeMbl [JIS BO34yXa, COAepxKaT He-
00X0AHMO€ KOJHYECTBO BJATH H HE CTPAjalOT OT H3GHITKA
tiocjeiHel. TsxKeable TIMHHCTBIE NMOYBBH MEHEe MPHIOLHEL
IS BRpallUBaHHs KapTodeds, TakK Kak OHH o6JazaloT 3Ha-
YHTENBLHOH TBEPAOCTBIO, HEJOCTATOYHOH BO3AyXONMpPOHHIAE-
MOCTBIO H BBICOKOH BJIaXXHOCThIO, YTO OKa3biBaeT HebJaro-
OpUsITHOe BJHSHHEe Ha Da3BHUTHe KJAyOHeH H  OTJoxeHHe
kpaxmaJa. [To nanneim HHUH kaptodensHoro xossiicta [29]
ONTHMAJbHOH Ha JEPHOBO-NMOJA3OJHCTHIX HOYBAX CJAeayeT
cuhTaTh MAOTHOCTH 1,1—1,2 r/cM3; NpH yBeJHYEHHMH MJAOTHO-
ctu. 10 1,4—1,5 r/cM® 3amasabiBaloT BCXOAB, a ypoxkKak-
HOCTb CHHKaercst npuMepHo Ha 40%. Ha tsaxenocyraunuc-
ThIX MOYBaxX yBeJHYeHHe TMJIOTHOCTH ¢ 1,1 go 1,5 r/cms,
CHHXaeT ypoxa#Hocte Ha 509, mnpuueM kAyGHH HMEIOT
Oonpulelt yacTbio ypoaauByo ¢opmy. Ha uepHosemax onrn-
MaJIbHO# c4uTalOT miaoTHOCTh 0,9—1,1 r/cm3. Ha aerkux nec-
YaHbIX MOYBAX yIJoTHeHHe A0 1,5—1,6 r/cM3 nouTH He cxa-
3bIBA€TCs Ha YPOXKAWHOCTH. PrixJas moyBa cmnoco6GCTByeET
Gosiee KaueCTBEHHOH packJaike KJAyGHEH, 4TO TaKXKe IMOJO-
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KHTENBHO BJHACT HAa YPOMKAHHOCTb KapTodess u ero Kauc-
c¢tBo. OfHAKO JIerKHe IecuaHble MOYBHI He Hal0T XOPOillHX
pe3y/LTaToB 6e3 BHeCeHHs JOCTATOYHOTO KOJHYEeCTBAa yno5-
peHuii, 06eCMeyHBaIOIMX 3aMac NHTATENbHbIX BELICCTB.
B 30He CHJALHOIO YBJAXKHEHHs JETKOIPOHHIAEMble [OYBHI
AAIOT Jy4YlliHe pe3yJbTaThl, a B 3aCYIIHBOH MoJOCe, Ha060-
peT, ypoxaii KapTodeas OoJblie Ha BJaroeMKHX MOYBaX.

B mnoJesom ceBooGopoTe KapTodesn ualle BCEro Iome-
U{AINT MOCJE 03HMBIX KYJBTYD, HAYLIHX MO YAOOPEHHOMY ma-
ry. Ho paHHue copra ero takxe XOpoWIO YAAIOTCsS Ha Ma-
POBOM KJHHY, KOTODHIl nocje yOOpKH KapTodesas 3aHHMa-
IOT O3UMBIMH KYJIbTYPaMH.

ITpu o6paboTke KapTodeabHbIX MOJEH NMOYBHI C HE3HAUH-
1€1bHBIM [IaXOTHBIM TOPH30HTOM BCNAXHMBAlOT Ha UOJHYO
rJay6GHHY TYMYCOBOTO CJIOS C IOCJAEAYIOMHM YIayOJaeHHeM ero
Ha 3—4 cM U BHeCEHHeM OpraHHuecKHX yao6penuil. Ha uep-
HO3E€MHBIX NOYBaX rJIyOHHY BCMAWIKH AOBOAAT 10 27 CM.
Ha6aloneHH M YCTAHOBJIEHO, 4TO NPH 06paloTKe na iiy-
6uny 23—27 cM ypoxall Kaprodess 3HAYHTENBHO BHIUE,
ueM Ha yyacTKaX, BClaxaHHBIX Ha raybuny 13—I18 cm.

Takum obGpasom, raybokas 3sbiaeBas Bcrmamika 4 XOpo-
Liee pBIXJIEHHE INMOJIEH, NpefiHa3HayeHHHIX JJsf KapTodeis,
ABJSIIOTCS OCHOBHBIMH IpHeMaMH o0paboTKH H UMerK T 60.1b-
110e 3HaueHHe BO BCEH CHCTeMe arpPOTeXHHYECKHX MeponpHs-
tufi. Tny6uHa BeceHHedl Nepenaumiku AOJXKHa OblTb HE Me-
Hee 16 cM. IlnacTel mouBBl HOJMIKHEL OBITh yJOXeHH 6e3
NYCTOT, {IOBEPXHOCTHBHIH CJOH AOJXKEH GbITh PLIXJBIM H Medl-
KOKOMKOBATBHIM, MeJkHe (pakuuu JHAMETPOM 1O 5 MM
JIOJIKHBL cocTaBasaTh 80—909% oT ob6mero KoJiHuecTBa, a
COpHBI€ pacTeHUs, TIOXKHHUBHbIE OCTAaTKH W BHeceHHLIe yA06-
peHrsi OJIKHBI OLITH 3alaxaHbl, TOBEPXHOCTb BCIAaXaHHOIO
MoJsl JoJxHa OBITb POBHOH M CJAHTHOH, BrIcOTa rpefHell He
JosixkHa npeBbiats 3—5 cM. Ilons co ckaoHamu cienyer
o6pabaThlBaTh NONEPEK CKJIOHOB.

IlpenynpexieHHe NOsiBJEHHS KOMKOB fIBJISETCA OJHOMH
H3 OCHOBHBIX 3aJau NMOJATOTOBKH MOYBH JJS NOCAaAKH KapTo-
¢ens;. KoMku HouBbl KpailHe TPYJAHO BBHIENHThL KapTodeJe-
y6OpOYHBIMH MaliHHaMHd. DoOJbLIMHCTBO peuleHHH, N03BO-
JIAIOIIUX H3MeJbUaTh KOMKH, CBSI3aHO C HHTEHCH(pHKaLHel
pexumoB paboThl 37eBaTOPOB KoMOalHa WJH C BBeJeHUEM
JOTIOJNIHATENBHBIX PaboylX OPraHoB, UTO NMPHBOJAHT K YBeJIH-
4YeHHIO0 YPOBHSI NOBPexAeHUH KayOHed npu ybopke. Kpome
arpoTeXHHYeCKHX INPHEMOB, NPHMEHsEMBIX Iepel Nocaakoi
IJIs1 yMeHbILIeHHss KOMKo0oOpa30BaHHsl, HeOOXOUM IPaBHJ/b-
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HBI BBIGOp mIHPUHBI Mexaypsanuil. [loBrlileHHe MOIIHOCTH
TPAKTOPOB H MacChl CaXKaJoK, a TakXe yBeJHYEHHE LIHPH-
HHl KOJIeC NpPHBEJO K BO3PACTAHUIO [AaBJeHHUA Ha MOYBY B
30He KJAyOHeoOpa3oBaHHA NPH HMIHpHHe Mexaypaau#t 70 cm.
B paze cTpaH yKe NpaKTHYECKH NMEPEIIH K MeXIAYpAbiM
75 cM u Gosee, 4TO GJaronpusiTHO CKa3bIBaeTCs Ha BcCeX
onepauuax MO BO3AeNBIBaHHIO H yOOpkKe Kaptodeas: NpH
nocajike u yxone 6oJee MOUIHBIe TPAKTOPH He YIJIOTHSIOT
CTeHKH TrpebHell, COKpaulaeTCid YHUCJIO MPOXOLOB MAIUHH IO
TOJII0, MEHBLIE BEPOSITHOCTH MOSIBJAEHHS 3€JeHbIX KayOHeH,
yJayduaeTcst IpOCeBaeMOCTh MOUBBl U CHHIKAETCS MOBpeXKIe-
HHe KJAyOHell npH y6opke.

Ha TsxesbIX CYTJIMHHCTBIX NMOYBAX M Ha MepeyBaaKHEH-
HBIX y4YacTKaX Nepej] MOCajKoH NpeaBapUTEJbHO Hape3aioT
rpebHH H BHOCAT yAOOGpEHHS B 30HY pPSAKOB Ha 3—5 cMm
ray6Ke Mmecta YKJAaAKH kaAyOHell. Kak . cBHAEeTeILCTBYET
onslt (4, 19], mocagka xapTodessi B NpeaBapHUTENbHO Hape-
3aHnble TPEeOHH MMEET DA CYLIeCTBEHHBIX IPeHMYILECTB:

nouBa B rpe0HAX OBICTpee MpPOCHIXaeT H NpOrpeBaeTcsd,
YTO I03BOJIAET caxKaTh Kaprodear B GoJjiee paHHHe CPOKH,
YCKOPHTb KJAyOHeoOpa3oBaHHEe ¥ COKPATHTb IEPHOJX Bercra-
LUHH, a CJeJOBaTeJbHO, lIePEABHHYTh CPOKH YOOPKH H yBe-
JIHYHTDL YPOXKANAHOCTD;

nousa B rpeOHAX GoJiee pbIxJas, YTO MO3BOJSIET MOBHI-
CHTb PAaBHOMEPIIOCTb PACK/MIAaAKH KaAyOHel;

NpH nocafke 10 rpeGHAM Jerue o6ecneudTh paBHOMEp-
nylo 3aiciKy kJyOHeH Ha ONTHMAaJbHYIO TIJAyGHHY, YTO
yMCHLIIAeT KOJHYeCTBO MOUBBI, MOAKAaNbIBAeMOH Y6OpPOUHBI-
Ml MalIHHaMH, o6Jeruaer paboTy HX CeNnapHpYIOUIMX Opra-
HOB I YMEHbIIaeT MOBPeXJaeMoCTb KJAyOHell npu yGopke.

Osaromaps Tpe6HAM objeruaercs BOXKIEHHE arperara,
yMeHbLIaeTcst pa3bpoc KJAyOHeil B IONMEpeYHOM HarmpaBJe-
HHH, CHHXKAeTCd BPeMs pDas3sBOPOTOB arperara, CoO34aloTCs
nanbosee OJAronpHATHBIE YCJIOBHS AJdst 0e30CTaHOBOYHOH
rpynnoBo#t paGoThl arperaToB Ha OJHOM MHOJIE, HCKJIIOUAETCs
He0OXOAHMOCTb B MapKepax, yNnpollaercss OpraHu3aius pa-
6ot (oTnajaer HEOGXOAMMOCTb B UETKOM COBMEILIEHHH ABYX
IPY30BHIX MOTOKOB — KapTodens u yioOpeHu#).

[TouBy nox kaptodenn o6paGaTblBAlOT B [Ba CpoKa: B
JIETHE-OCeHHUH mnepHoJ (ocHoBHas H 3s67eBast 06paGoT-
Ka) — JAJsS CO3[JaHHS 3amacoB BJArH, MHTATeJbHBIX Be-
UIECTB, YHHUYTOXKEHHUSI COPHSIKOB, Bo3Oyamuteneil Gone3Hedl H
BpeauTtegeil kaprodesas; B BeceHHUH nepuona (npepmocanoy-
Hasi 06pa6oTKa) — JAJ15l NPHAAHHA OYBE ONTHMaJAbHOH PHIX-
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® TaGauma 1

Buabl 06paborkn mousm noj, kaprodenn

Bux noyss Obpabotka Cpok nposesfenus Mawnna u opynue Pafrune oprasn
Jlerne-ocennull nepuod
Bee Tunmer  mouB, KpoMe |J/IyiieHue Benen 3a ybopxofi 3epHo-|JIememsble a1y-|OTBanabHO-TeMelt-
NOIBepPKEHHBIX IPO3UH BHIX IHJIBHHKY HBIE KOpITyca
[Toas, 3acopeHHble kopHe- |[ucKoBanue IlepBas ob6pabotka —|{JiuckoBrie snymuab-|Chepuyeckne guc-
OTIPHICKOBLIMH H KOpHe- BCISN 33 YGODKOH 3epHO-| HHKH KH
BHIIHBIMH CODHAKaMy (nBe BHIX; BTOpasi — IpH IO-
06paboTKH) ABJICHHH DO3€TOK <COPHS-
KOB

Bce BHAH 1OuB OrBasibHas BCHAlIKa Yepes 1—2 nepmesu nocae|Ilmyrs OrBanbHble KOpOY-

Boe Buab nous

TloyBe ¢  NOBLIILEHHOH
MJIOTHOCTBIO (momoanu-
TesbHasi o6paboTkKa)

JNYIEeHUS

Becernnuti nepuod

DoponoBanme B fABa cie-
Ia

KynbTHBauus ¢ 6opoxnoBa-
HHEM

Pannefi BecHolt

To ke

3y6oBrie GOPOHE!

KyabTuBaTOpH
3y60oBble 6O0DOHBI

ca

3y6est Gopon

u|Crpenvyuatele Jsannl

U 3yObsi GOpPOH

[Tposonkenue

Bun nousm

Q6paboTka

Cpok npoBexeHus

Mawuna u opyamne

Pabousue opramnl

Bce BHAB IOYB

TlecyaHble W CymnecuaHbie
OB

T'aunucTEe W CYTJIMHHCTHE
TOYBLI

TaunucTole ™
ThI€ MOYBHI

CYTJIUHHC-

TsKenble  TJIKHHCThIE
CYTVIHHHCTHE TOYBHI

u

30HYy pALKa

Yray6neune noanaxoTHo-|[lepes mocaaxoi [layru

ro ropusonta 6e3 BHBOpa-

YHBAHHS €70 C TYMYCOBLIM

caoeM

Mepenamwka 3161 ¢ BHe-|To ke ITH-4-35 ¢

CEeHWEM aMMHAaYHOH BOJK! 3B3TV-1,0 mc
1oy

Kyabrusanus I[Io wMmepe mnocneBaHudA|KyabTHBATODH-

TIOY BB Dbl XJIHTEJH

BesorBanbpias obpaborkaj3a 3—4 nus Ko nocagxu|Ilayru c moaxopm-

C BHeceHHeM aMMHauHOH|Kaprodens LITHACOM 0TI bl CKM -

BOJBI BaTeNeM  yHHMBep-
CaJbHBIM

Hapesanue rpe6ueit  ciTo ke KyasTusamoph-

BHECEHHeM YIOOpeHHH ® rpe6HeobpasoBa-
TEMH

besoTBasbHBIe KOP-
nyca < IOYBOYTVY-
GuTeIMU

bBesoTBajbHble KOp-
nyca

Poixasiiuye qanbt

Prixnamye jansl ¥
GezoTBaJbHBEIE KOP-
nyca

OKyuuBawlIKe KOp-
nyca, TOJKOPMOY-
Hble JLaTibl




JIOCTH, COXpPaHeHHA BJard, OYHIIEHHS NOJAS OT COPHAKOB H
3a/leJIKH BHECEHHLIX YAOOpeHH .

TexHosoruss MexaHu3HpPOBaHHBIX paboT 1o ob6paboTke
IIOYBLI 3aBHCHT OT THIIA NOYBHI, NPEUIECTBEHHHKOB, CPOKOB
npoBeneHus: paboT, Buga H cnocoba o6paboTku. B Hactos-
niee BpeMs KapTogesb BHIPAIIMBAOT BO BCEX OCHOBHHIX
MOYBEHHO-KJIHUMATHUYECKHX 30HaX. MHHHCTEDPCTBOM CeJIbCKO-
ro xo3sfictrea PCOCP paspabotaunl pekomengauuu {27] no
BUAaM U cnioco6aM 06paboTKH NOYBH NOA Kaprodenb A
HeuepHosemuoii 3ous1 CCCP (Taba. 1).

B psne 30H npumeHswoT ¥ Apyrue BuAbl o6pabotku. Tax,
Ha TSKeJAbIX (IVIHHHCTBIX H CYMVIHHHCTBIX [0 MEeXaHUYECKO-
My COCTaBY) MOYBaX, a TaKXe Ha y4acTKaX C BPEMEHHBIM
H30LITOUHLIM YBJAAXKHEHHEM (HH3HHHBIE 3eMJd, MOHMBI H
TopAHNKH) npHMeHsOT KpoToBanue. Ha Topdanukax Be-
JIOPYCCHH HPHMEHSIOT (pe3epoBaHiie H NpHKaThiBaHue. Ppe-
3epoBaHHe TaKXKe leaecoo6pa3HO Ha TSXKeNbIX HeKaMeHHC-
ThIX NOYBaX. B 1afbHEBOCTOUHBEIX paHOHAX MYCCOHHOIO KJIH-
MaTa U B pailoHaX TaeXHOH W JecocTenHol 30HB CHOHPHU C
H30LITOYHLIM YBJaKHEHHEeM NPHMCHSIOT MNpPeANnocajoqyHyIo
Hapes3Ky rpdj TpanendeBHIHOH (hopmbl {2].

[TogroroBka mnocagoyHoro Matepualia K MoCajke BKJIO-
yaeT cjelyioliue npHeMsl [5].

1. CopTupoBaHue HJIH KaJuGpPOBKa € LeEJNbI0 yAajJeHHs
GOJILHBIX H MOBpeKAEHHBIX KAyOHEH, npuMeceil NMOYBH K pa-
CTHTe/JbHBIX OCTAaTKOB, pasjeseHHs KJAyOHell Ha Tpu ¢pax-
uuu mo Macce (25—50, 50—80 u 80—120 r). ITo arporex-
HHYCCKHM TpeOOBaHHAM K KapTodeseca)kajkaM B BbICAXKH-
BaeMOH ¢pakuuH He J0JXKHO GHITL Gosee 109 kayGHel
CMEXHBIX ()paKLMil, B CMeCH LeJbiX H pe3aHblX KAyOHell He
AoJKHO ObITh Gosee 309 pesaHbix KIyOHell, a 3arpssHeH-
HOCTbL NMOCAJ0YHOIO MaTepHalJa NOoYBOH, THUJBIO H pacTH-
TeJbHBIMH OCTaTKaMH He AOJKHa npesbiuath 0,6%. Hapy-
HIeHHe YKa3aHHBIX TPeOOBaHHH NPHBOAHT K H3PEXKEHHOCTH
BCX0J0B, HePABHOMEDHOMY Da3BHTHIO PacTeHUH M CHHXKe-
HHIO YpOxKaHHOCTH.

2. Ilepebopka ¢ ueabl0 yAaJeHHS NOAMOPOMKEHHBIX, 3a-
THUBLINX, NOBPEXK/AEHHBIX KJAYOHEH.

3. IlpoTpaBinBaHHe IJIs YHHUTOXKEHHS HH(pEKUUH Ha
KJYOHAX H 3aliUThl HX BO BPeMs NPOpacTaHHs OT BPEAHBIX
MHKDOOPTaHH3MOB,

4. TlpopamuBanue (CBETOBOE, B MOJHITHJICHOBHIX MeLI-
Kax, B MJEHOYHBIX TeMJHUAaX, B KOHTeHHepax) ¢ I1eJbio co-
KpalleHHsl CPOKOB BCXOAOB H CO3peBaHUs KapTodesasd, a Tak-
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}Ke JJs MOJydYeHHUsT TOBApHOre KapTrodess B XKapKHX H XO-
JoAHBIX paionax. Tak, B paitonax Cubupu n Hasabnero Boc-
ToKa MpopalliBaHue moBbiiaer ypoxkai Ha 10—20% wu co-
KpaliaeT CpOK co3peBaHHsl Kaprodens Ha 8—10 aueil.
B paiionax Kpafinero CeBepa mnpopamiBanie sBJsSETCS
06si3aTeIbHBIM arponpHeMOM NPH BHIPAN[UBAHHH DPaHHEro
KapTopeast.

5. TlpoBsiiuBanue KayGHell AJas NMPOOYXKAEHHS IJIa3KOB.

6. BosayiuHoe mporpeBaHHe KiayOHed.

7. O6paboTKa POCTOBBIMH BeILECTBAMH JJIs IpoOyxje-
HHs [J1a3KOB, PACIOJIOKEHHBIX HE TOJbKO Ha BepXyLIeYHOH,
HO H Ha MYMOBHHHOH 4acTH KIyOHeH.

BriGop HEOGXOAMMEIX MPUEMOB NPOU3BOAAT B 3aBHCHMO-
CTH OT KOHKDETHBIX YCJOBHH.

B psize cayuaeB peKOMeHAYIOT CTHMYJHDYIOIIHE MOTe-
PeUIILIC HJTH KOJBLLCBHE Hajpe3bl KayGueit (18],

Pe3ky nocagounblx  KAy6HEH LIMPOKO TNPHMEHSIOT B
ClUIA, a B 60JbIIMHCTBE paliOHOB HallleHd CTPAHBl ee CYHMTa-
IOT BLIHYXKAEHHBIM MPHEMOM M NMPHMEHSIOT JHIIb [IPH HEJO-
CTaTKe  TOCAJOYHOrO MaTepHaja HJIH  1IpH  TOCajKe
KPYMHOKAYGHEBBIX COPTOB KapTodess Ha HeCeMEHHBIX IL1O-
maasx.

HenpopoieHHptit kKapTodens DOCTaBAAIOT B NOJE MpeH-
MyLIeCTBeHHO GecTapHBIM CMOCOGOM CIELHaJU3HPOBAHHBIMU
caMOCBaJlaMH ¢ TOABEMHO-ONPOKUABIBAIOUIEMCA KY30BOM
tina CA3-3502 uam HONOJHUTENBHO OOOPYJOBAHHBIMH B
XO3SIICTBEHHBIX YCJOBHSX YHHBEDCAJbHBIMH CaMOCBaJaMH
31JI-MM3-555, T'A3-53b, T'A3-93B; TpaHcnopTepHBIMH
yerpoiictBamd — K caxanakam CH-4B, CKM-3, CKC-4;
yHHBEpPCaJbHBIMH CaMOCBaJiaM{ M NpHIENaMH — K caxaJ-
kaMm KCM-4 u KCM-6. 3arpyxawt KapTodeap B caKaJKH
NPH 3TOM HENOCPeACTBEHHO H3 TPAaHCIOPTHHIX CPEACTB,
6oJblirelt yacThio 6e3 mepeBaJiKH.

Bo MHOrux cnemuaJu3HpoOBaHHBIX KapTogeseBOLUYecKHX
X03siicTBaX HOATrOTOBKA CEMEHHOTro Kaprtodeds, A0CTaBKa
€ro B [oJle ¥ 3arpy3Ka B CaKaJKH NOCTaBJEHBH Ha IMOTOK:
KJAyOHH M3 XpaHHJAHIA HJAH GypTa MEeXaHH3HPOBAHHHIM CIIO-
coGOM Tpy3sT B CaMOCBaJbl U IepeBO3AT K Kaprodesaecop-
THPOBAJIbHBIM NYHKTaM C Nepef0POYHBIMH CTOJIAMH, Ha KO-
TOPHIX OTIENSIOT NPHUMECH U pas3iensiioT KJAyOHM Ha ¢pak-
uH, 3aTeM 3TH (paKIUH NOAAIOT B CEKHHOHHBIH OyHKep-
naxkonurteasn. IIpu mocanke kay6Hu U3 OYHKepa-HAKOIUTENs
CaMOTEKOM 3arpyxkamTcsl B CaMOCBaJbl U JOCTAaBJASIOTCA B
none, rae nepesajsoynbiM (CH-4B, CKC-4) uau nmpsmoTou-
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HeiM (KCM-4, KCM-6, CKC-4) cmoco6oMm 3arpyxarwrcsi B
caxaaki {4].

[IpopouienHbiii kKapTodens AOCTABASIOT, KAK NPaBHIO, B
KOHTelHepax, AIIUKAaX, MOJHITHICHOBHX PYKaBaX H JIPYrux
€MKOCTSIX, B KOTOpble KJAyOHH OBLIH 3a/0XKeHbl AJS npopa-
IIMBaHHUsA. 3arpyXalmT NpOpOIUeHHbe KAYOHH B  ca)KaJKH
BPYYHYIO HJIH TPaKTOPHBIMH U aBTOMOOHJILHBIMH IIOrpPy34H-
KaMHu.

TexHoJIOTHA MOCadKU BKJIOUAET pacKpbITHE MOCAaJOYHBIX
60opo3n, nogauy KaAy6Hell U yaio6peHHI1 B pacKphiThie 60po3-
Abl M 3aJaHHOE pasMelleHHe kay6OHell U ynroOpeHHH B nouBe,
3aKpbITHE NMOCAJOUYHbIX 60p03A. CoBpeMeHHble MalllMHbEL BCE
OMNepalHy NOCaAKH OCYLIECTBJSIOT 3a OJUH pabouHii npoXon,
NPEHMYLIECTBEHHO 6e3 yuacTHsi oO6CJyKHUBAIOLIero mnepco-
HaJsa.

O6uuMK NPOrpecCUBHBIMH TEXHOJOTHYECKUMH NMpHEeMaMH
BO31eJbIBaHHA KapTodens, 3(p(heKTHBHBIMY A5 60JbUIHHCT-
Ba DaiOHOB H 30H, ABJSAIOTCA: NMOCJAOfiHAs NpeLNoCceBHast
MOATOTOBKA CYIVIHHMCTBIX MOYB, BKJIOUaWOUad KyJIbTHBALHIO
H T1y60Koe 6e30TBajJbHOE pHIXJEHHE; NpeAnocajouHasl Ha-
peska rpebHeil, B TOM YHCJe C OJHOBPEMEHHBLIM BHeCEHIEM
MHHepaJbHBIX YA06peHHi (AJs 30H C JAOCTATOUHBIM YBJjaXK-
HEeHHeM); TpeAnocajoyHas MOArOTOBKA KapTodens Ha cra-
[HOHAPDHOM COPTHPOBAJbHOM NYHKTE, B TOM UHCJE MPEAno-
CaJOYHBbI MPOrpeB U NpPOpAalIMBAHHE CEMEHHOrO MaTepHasa
Ha BEHTHJHpYeMo#l mJollafKke; 6ecTapHO-NOTOYHASE TEXHOJO-
TUsl NOCajkKH KapTrodessi, NpelyCcMaTpUBaiOllas MeEXaHH3HU-
POBAHHYIO 3arpy3Ky Ca)ajlOK CEMEeHHbIM MaTepHajoM He-
HOCPEACTBEHHO M3 aBTOCaMOCBAJIOB; MHTEHCHBHOE JIOBCXO[-
HOE pPbiXJeHHe KOMOGHHHDPOBAHHBIMH arperatamMu  (KyJbTH-
BaTOpaMH ¢ 60pOHaMH); MeXAypsAHble 06PabOTKH 10 BCXO-
JaM, COBMeEIUEHHBIe C ONMPBLICKMBAaHHEM SITOXHMHKATaMH.

I'ny6uHa nocaaku kaprodessi HMeeT BaXKHOe 3HAYEHHE
W onpeleJseT, B U3BeCTHOH Mepe, ypoxall Kaprodens. Ha
NecyaHblX MOYBaX JydllHe Pe3y/bTaThl MOJYYeHBI NPH TIy-
6uHe 3ageaku 10—12 cM, Ha cyriHHKax 5—7 CM H Ha MoIll-
HEIX uepHO3eMax 10—12 cm. Hecnegoanus JleHuHrpaackoi
o6JiacTHON ONBITHOH CTaHUHH KapTOhEJbHOTO XO3sIHCTBA,
NpOBeJeHHble HAa CYIJIMHUCTHIX NMOYBaX, NOKAa3aJjH, YTO B yC-
JIOBHSIX CTaHLHH HauboJjee s3pekTUBHA TyOHHA 3a0€JKH B.
npegenax 5 cM. Ilo pekomennauusiv . M. IIpsaHHmIHIKOBA
u M. B. fIkywuna, 3ajgenky kaprodess B HeuepHO3EMHOH
nonoce CCCP caenyer mpoBoAuTh Ha pasHyw [JAyOGHHY: Ha
JIerKHX nousBax Ha 10 cM, cpeaHux Ha 7—8 CM U TSAKENBIX Ha

12



4—5 cMm. Ha ueprosemax, mo AaHHBIM TeX XXe€ aBTODPOH,
HYXHO 3ajeibiBaTh Kaprodeap Ha raybuny 7—8 cm. Ilpu
YCTaHOBJIEHHH TIyGHHLI MOCAaAKH KapTodess HeoOXoAHMO
VUHTGLIBATh 30HY BO3LeJbLIBAHHS,

Ha X0JOZHBIX MOuBaX CeBEpHBIX DalOHOB MPH PaHHHX
CpoKax Mmocajki HanOOJbLIMH YpOXKal NOJdydyalT HpH Met-
Koii (Ha ray6uHy 5—7 cM) mocajzke B BepXHHH, MpOrpes-
LIHiCcA CJOH TOYBBl, TO XK€ — Ha JIETKHX MeCYaHblX H CY-
necyadblX MOYBax IEHTPAJbHBIX, CEBEPHLIX H ceBepo-3amaj-
Heix paifioHoB HeuepHodeMHo#i 30Hb. Ha CyrJMHHCTHIX mOY-
Bax MeJKas 3ajesKa Aaet ypoxail TOJbKO MNPH Xopoluel
pasieike MOYBHI.

B crenunix pafionax 3anagHoit CuGHpH C CYXHM M XKap-
KHM KJHMAaTOM MPEeANOYTHTeIbHA NMOcajKa Ha I1y6uHy 12—
14 cwm.

[To nauneim HUU kaprodenbHoro xossfictsa, yeM BJIaXK-
Hee W XOJIOJHee KJHUMAT, TeM MeJbue HaZo CaxkaTb KapTo-
¢enb, 1 HAa0GOPOT, YeM Kapue u cyure, TeM ray6xe. Onna-
KO ray6HHa mMocaJKy TEeCHO CBsA3aHa CO CPOKAaMH NMOCAJKH:
B pafiOHaX C CYXHM H XapKHM KJIUMaToM NpPH 3amna3fibiBa-
HHH ¢ NocaAkol HaHGoJsee HejecoobpasHa raybokas sajen-
Ka kaAyOHel, a B pail0cHaX ¢ YMEpPEeHHBIM H TPOXJaLHBIM
KJIHMaTOM MpPH MOCajKe B paHHHE CPOKH HeoOXOAHMa MeJ-
Kkas 3ajenxa. UeM mesbue KAyOHH, TeM Xy/lIHe pe3yJbTa-
TBl N0 YPOXKaHHOCTH jaeT GoJbluasi IIy6UHa 3ajeakd. Med-
Kas nocagka 6oJee BLIrOAHA H AJs YOODKH KapTodeas.

Fay6uny nocanru onpefensieT Takxke cnocob yxoga 3a
Kaprogel1eM: NPH IOBCXOJHOM OKYYHBAHHH MOXKHO NpHMe-
HATH 60JIee MEJKYI0 NOCaAKY.

AHanu3upysi npuBeleHHbie NaHHBIE, MOXKHO CA€IaTh 3a-
xgmoqeﬂne, yTo ray6HHa 3aJelkKH KoJebJeTcs B Npelesnax

—-12 cMm.

[lsomaap NHTAHHUS pacTeHH 3aBUCHT OT pasMepa MexX-
AYPSLIMA U pacCTOSHUA MeXIy KAYOHSAMH B PsIKe, T. €. OT
FYCTOTHI NMOCaAKH. YpoxaiiHocTh KapTodess yBeJHUHBAETCH,
€CJIH BO3pacTaeT ypoxKaHHOCTh ¢ KaXJOro KycTa OT NMpiMe-
HCHHSI HaHOOJlee COBepLIEHHOH 06pabOTKM MOYBH, YJy4lle-
HHs CEMEHHBIX M COPTOBBIX KauyeCTB IOCAJOUHBIX KJAYGHeH,
IIDUMEHEHHs YAOOpEHHH, OoT 60Jiee COBEPIIEHHBIX MPHEMOB
yXoJa 3a KapTodeseM. YpoxKalHOCTb TaKkKe I[OBHILIAETCS
OT YBeJHYEHHs] YUCJIa pacTeHHl Ha eJHHHUEe mwiollanu. Tax,
B MockoBckoit 06J1acTH NPH yMEHbIUEHHH YHCJAa KYCTOB /10
45—50 TeIC. IPOTHB ONTHMANBHOK rycTOTH (50—55 Thic.
KYCTOB Ha | ra) cHuxeHHe ypoxKaliHOCTH cocTaBuao 229%, a
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NpH yMEHbIICHHH 4YHcaa KycroB po 40—45 teic. u 35—
40 TBIc. cooTBeTcTBeHHO 26 M 33% [4]. Ho uncno pacrenuii
Ha reKTape UMeeT HEKOTOpOe ONTHMAaJbHOE 3HaueHHe, 3ary-
LIeHHE CBepX KOTOPOTO MOXKET CHH3UTh YPOKAHHOCThL H3-3a
YXyIMUIeHUs YCJOBHI NHUTaHUS, BAAarooOecneyeHHOCTH M OC-
BELIeHHOCTH pacTcHUll.

OntumanbHas rycToTa MOCafoOK 3aBHCHT OT Has3HayeHHs,
BEJIMUHHLI NOCAJOYHBLIX KJAyOHEeH, NMOYBEHHO-KJAUMAaTHYECKHX
yCJI0BHiH, OHOJOrHYECKHX 0cOOeHHOCTe copTa.

OnTuManbHOH T'YCTOTOH MOCaAKH I/ CEBEPHBIX H CeBe-
po-3anaaHblX paitoHoB HeuepHosemHo#l 30HBI cuuTaT 50—
55 TbIC. KYyCTOB Ha | ra; IJsi LEeHTPaJdbHbIX H I0OXKHBIX paii-
OHOB 3TOH 301Ibl: 45—50 ThIC. KycTOB Ha | ra Ha necyaHbiX U
cynecyaHblX nouBax u 50-—55 THIC. KYCTOB Ha CYIJIMHHUCTHIX;
Ha opouaeMbiX 3eMJsX TYCTOTy MOCaAKH YBEJHYHBAIOT [0
60 Tbic. KycToB Ha | ra; NpH BEIPAIIHBAHHH CEMEHHBIX Kay6-
Hell — nmo 70 Teic. KycToB Ha | ra. PanHecnesble copra Kap-
Todenis, uMeoulic 60Jee KOMIAKTHRE KYCTLI, 4 TaKXKe MeJ-
KHe KJyOHH BBICAXKHBAIOT Tylle, YEM CPEJHHE H KPYIHbiE
K1yOHH.

I'ycrora Hocafkd onpejessieT He TOJBKO YPOKAaHHOCTD,
HO W BBIXOJ CTAHAAPTHBIX KJAyOHe#l NOocafouHO#N (paKIHH.
PaapexxenHas nocafika yBeJIHYHBAeT BBIXOA KPYIHBIX KJY0-
1el, He NPHTOAHLIX AJS MalluHHOH mocaaku. Kpome Toro,
MHOTHe KAyOHH HMEIOT HelpaBHJLHYIO (OpMY, UTO TaKkKe
3aTPpyAHsET HUX HCNOJB30BaHHE MAJs MOcCaJKH. 3arylieHue
mocaikHu A0 70 Thic. KycTOB Ha | ra MOHMXKAaeT BBHIXOA KPYM-
HBIX KJayOHell H yBennuuBaeT cBop cpennux. Tak, y copra
Cxopocrnienka | npu yBeauueHuM uucaa Kyctos ¢ 40,8 1o
57,1 Toic. Ha | ra BeIXOA KJAyGHe#l Maccoit 60—80 r ysesu-
ynjcs ¢ 46,2 no 60,69% {44].

Hauboasuiee pacnpocTpaHeHue B Hallleli CTpaHe HMEIOT
nocajkyu ¢ Mexaypsiabem 70 cM, B 3amaJHOEBPOMNEiCKHX
crpadax u crpaHax C3B — c Mmexaypsaarem 75 cM, B
CIHA — c mexaypaabem 90 cM u Gonee. B ycioBusix us-
6nitoudoro yBaaxHenuss B CCCP npuMeHSIIOT NMOCaaky ¢
MexAYypAAbAMH 90 cM HJH ABYCTPOYHO-JIEHTOUHYIO MOCAJKY
Ha rpebHsX ¢ DACCTOSIHUSIMH MeXJy JeHTaMd 140 cM, a MexX-
Ly CTpoukamu B JeHTe — 16—18 cMm. YuutbiBas, uTo BCXO-
}KecTh Kaptodeas obbiuHo cocraiaser 90—92%, a Bo Bpe-
Msl yxoja noBpexpaercs: 1o 5—8Y pacrenu#i, unucsao BrICa-
JKHBaeMBIX KaAy6HeH Ao/2kHO ObTh HA 10—159% Gosbiue pe-
KOMEHAYeMOH T'YyCTOTHl pacTeHHH.

IToBpexenne kayGHell NpH Mocafke MPHUBOJAHT TakXKe K
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CHHXKEHHIO YPOKaiHOCTH, KOTOPOE MPHXOAUTCA KOMIIEHCHPO-
BaTh yBeJHueHHeM ryctothl nmocaiaku {9, 42l. [loatomy nei-
CTBYIOLMMH arpoTeXHHYeCKHMH TpeGOBaHHAMH Ha KapTode-
JlenocafouHble MaliHHbl NPEIyCMOTpeHa Beicajka Ha 1 ra oT
50 no 80 ThiCc. KAyOHEH.

B ycjaOBH$iX 3KCMJAyaTallMH H3PCKEHHOCTb MOCAJOK 3a-
yacTylo 3HaudreabHO mpeBbiwaer 10—15%, uto o6bscHsET-
csl IpHMEHEHHEeM MOCafOYHOrO0 MaTepHajsa ¢ MPHMEChIO Noy-
Bbl, THWJIH M POCTKOB (IIPOTHB YCTaHOBJEHHBIX arpotpebo-
panusamu 0,5%), HegocTaToOYHOH KanHGPOBKOH MOCA0YHOTO
maTepHata Ha ¢pakLuH, GOPCHPOBAHHEM CKODOCTH ABHXKE-
HHsl arperata M 4acCTOThl MojauH KJAyOHeil cBepX HAOMYCTH-
MBIX MHCTPYKIHSIMH IO 3KCIlyaTalM# MauwHH. OcoleHHO
HCJOMYCTHMO H3MeHeHHe paboyel CKOpoCTH arperata 06e3
M3MeHEeHHs] HaCTPOMKH anmapaToB NPH 4CHHXPOHHOM TIpH-
BOJE.

[lo oTeuecTBEHHHIM arpOTEXHHYECKHM TpeOOBaHHUSM Ha
KapTodesecaxalki ypOBeHb OTKJOHEHHS (paKTHUECKUX pac-
CTOSIHHI MexKJy KJAyOHSIMH B pslax OT CPeAHero paccros-
HHS He JOJKeH npeBbimath +£25%, npuueM B 3TOT ypOBeHb
caeayetT ykaaabiBaTh He MeHee 609 kayOHeil. ArpoTexuu-
CCKHMH TpeGOBAHHSIMH YCTAHOBJIEH TAaKXKe BePXHHI mpejen
ypOBIie#l IPONMYCKOB H CABOGHHEIX KAyOHe# ([BOeK) B 3aBH-
CHMOCTH OT (DpaklUMH BHICaKHBaeMbX kaybueit. Mccaeno-
BAHNSIMH M NPAKTHKO}l YCTaHOBJIEHO, UTO HaWJy4YllHe YCJo-
BUsL IJIsi pOCTa M Pa3BUTHA KapTodeJs cO3JaloTcsi B TOM
ciyvae, ceail OCafLovyHble KJAYyOHH, a CaeloBaTelbHO, M ca-
MII DACTCIISI KAK MOXKHO PaBHOMeEpDHee pa3MellleHbl Ha MoJe.
Ila Taxknx nocajgkax ycTpaHsieTcst B3aNMHOE YIHETCHHe pac-
TCHHH, yJAyUuliaeTcss HX MUTaHHE U HCNOJb30BaHHE BJAarH, Bce
DACTCHHSI HAXOASITCSI B YCJOBHAX ONTHMAJbLHOH OCBelleH-
noctu. Ilo pmanueiM C. H. KapmaHoBa cpeiHee CHHiKeHHe
ypo:KalHOCTH 3a TpH rofa npu paBHomepHoctH 80, 60, 40
11 20% npotuB ypoxaiitHoctH npu paBHoMepHocTtd 100% co-
¢TaBuJIo cooTBeTcTBeHHO 8,4; 13,7; 16,3; 23,4%. K ToMy xe
KapTodesb Ha MOCAAKaX ¢ PaBHOMEPHLIM pa3MelieHHeM OT-
JHUaJcs Jyuuiel BBLIPOBHEHHOCTbIO KJYOGHEH, HECKOJbKO
MCHbLIUM COJep:KaHHeM MeJKOH (pakuHuH, TIOBBILIEHHOH
KPaxMaJHCTOCTLIO.

[To panupiMm M. C. Kynaruia u M. C. JIyJbcKoro cHH-
JKCHHE YPOXKAaHHOCTH NMpH KO3(¢dHLUHEHTaX BapuHallUU Cpex-
lnero wara mocaaku 25, 50, 75, 100% npoTHB ypokaHHOCTH
upH koadduuuente Bapuauuy, paBioM 0, cocTaBuso: INpHu
cpeaHem mare 30 cMm coorBercTBeHHO 2,8—7.2; 4,3—11,3;
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7,3—18,8 u 9,7—20,4%; npu cpeanem mare 35 cM COOTBET-
ctBeHno 4,3—94; 9,1—-224; 12,7—21,7 u 15,3—19,0%.

Ouennsas kaptodesnecaxanky CMoapopa ¢ JEHTOYHO-
TPaHCMOPTEPHBIMH NMOCAAOYHBIMH allNapaTaMH, Lar NoCcafikH
KOTOPOH 3aBHCHUT OT pa3MepoB KayOHe# M KoTOpas NMPOH3-
BOJAHUT IO CyILECTBY He NOCAaAKYy, a MOCeB ¢ pa3MelleHHeM
3ajaHHol macchl kayOHel Ha | ra, HekoTophie 3apyGexHble
aBTOPBl OTMEYalOT, YTO HH3Kasi PAaBHOMEDHOCTh PAacKIaliKH
NpH BLICAAKe PaHHero KapTodess NMPOPOLIEHHBIMH KJIyOHS-
MH KOMIIEHCHPYeTCS CHHIXKEHHEM YPOBHS NOJOMKH POCTKOB,
OAHAKO NPH NOCaAKe HENPOPOLIEHHOro KapTodesis paBHO-
MEPHOCTb packJ/JajkH KJAyOHe#l 3TOH caxaJkoil Henpuewm-
JAeMa. B Haweli cTpaHe HHXKHHH Npelesa paBHOMEPHOCTH JJIS
Ca)kaJloK TaKOr'o THIIAa YCTAHOBJEH arpoTpeGOBaHHSIMH Ha
yposHe 40% npotus 60% aasa caxajJok APYTHX THUIIOB.

HcenenoBanuaMu no onpefeseHHI0 PaBHOMEPHOCTH pac-
KJaiku K1yOHelt Ha ypoxaiHocTb, npoBeeHnbiMu B UCCP,
AP u IHP B 1975—1977 rr., yCTaHOBJEHO, UTO NPH OT-
KJOHEHHH uiara nocaiku oT cpeaHero Ha +=20% cHHXKeHHuA
yPOXKaHHOCTH He OOHAPY}KEHO, NPH OTKJIOHEeHHAX oT *+50%
zo +100% ypoxaitHocTh cHHxkaeTcsa nHa 10—209%.

ITogroroBka kKaprodesenocafoyHblXx MAIUHH K MOCAAKE
NPOBOAUTCS B COOTBETCTBHH C TpPeGOBAHHMAMH, H3JIOXKEHHLI-
MH B 3aBO/JCKHX HHCTPYKUHMSX no skcmayatauuu. Ilokasare-
JIH, KOHTPOJIHPYEMBbIe NIPH MOCajAKe:

rayOHMHa NMOCafKH — PEryJHPYeTCs H3MEHEHHUEM II0JIoXKe-
HHSI OMOPHLIX H KONMHPYIOIIMX KOJIeC, a Tak¥kKe YIVIOM aTakKH
60p03103aKPLIBAIOIINX AHCKOB H HaXHMHBIMH IINTaHTaMH
NOABECKH IMCKOB (OTKJIOHEHHE OT YCTAHOBJEHHOH yGHHBI
nocajky Mo AJMHE NMPOXoJa W LIHPUHE 3aXBaTa HE JOJIKHO
IpEeBBIIATD 2 CM);

TYCTOTa NMOCAJKH — DPEryJHpyeTcsl 3Be3J0UYKaMH IPHBO-
Ja TMOCaJOYHBIX anmapaToB u pabouell CKOPOCTbIO arperara
(OTKJIOHEHHE OT TYCTOTH! NMOCAJKH HE JOJIXKHO IpPEBBILATDH
3—5%); '

BeJHYHHA OCHOBHBIX M CTHIKOBBHIX MeXIAypsAauil -— pery-
Jgupyercsi GJOKHPOBKOH 3ajHell HaBeCKH TPaKTOpa M H3Me-
HEHHEM BbLJIETd MapKepoB (OTKJIOHCHHE HE JOJKHO MpEBHI-
waTth cooTBeTcTBeHHO 2 H 10 cM);

HOpMa H PaBHOMEDHOCTb BbICE€Ba YAOOGpeHHH — peryJsu-
pyeTcsl U3MeHeHHeM OTKPBITHS BLICEBHOI'O OKHa TYKOBHICE-
BAIOLIHX anmapaToB H 3Be3JOYKaMH{ MNPHBOZA AamnnapaToB
(OTKJIOHEHHSI OT YCTAHOBJEHHBIX BEJHYHH He [OJIXKHO Ipe-
BhlIaTh cooTBercTBeHHo 10 n AY,).
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2, KOHCTPYKTHBHBIE U TEXHOJIOTHYECKHE CXEMbI
KAPTOSEJ ENOCANOYHBIX MALIHUH

OCHOBOH NMOCTPOEHUS] CUCTEMBl MAUIHH JJIst KOMILIEKCHOM
MEXaHH3aUUH CeJbCKOX03ACTBEHHOIO NPOH3BOACTBA SIBJS-
I0TCH TEXHOJIOTHYEGKHE KOMIJICKCH,, peKOMeHayeMble MJs
BLINOJIHEHHSI BCeX NPOM3BOACTBEHHEIX MPOLIECCOB pacTeHHe-
BOJACTBA B PAa3JHYHBIX 30HAJbHBIX YCJOBHAX. KoMIuUIeKcH
paspaboTaHbl Ha OCHOBE arpOHOMHYECKHUX, TeXHOJOTHUECKHX
H TeXHHKO-2KOHOMHYECKHX [aHHBLIX 30HaJbHHIX H OTpacJe-
BBHIX OPTaHH3alHfi ¥ COJepXKaT KOHKPETHble PEeKOMeHJallHH
110 pauXOHaJbHBIM HabopaM MAallIHH AJS PasJHYHBIX HpH-
POAHO-KJIUMATHYECKHX ¥ IIPOH3BOJACTBEHHBIX YCJIOBHH.

OcHOBHBIE TE€XHOJOTHYECKHE KOMIIJIEKCH MAIIHH JJs BO3-
JleJIBIBaHUA KapTodess, BKAoueHHble B CHCTEMY MallHH Ha
1976—1980 rr., mpeaycMaTpuBaOT CJAEAYIOLIHEe Tpexnoca-
JOYHHle H MMOCa/04YHLIC ONMEpPalHH: BLIFTPY3Ky KiayOHeH u3
6ypTOB MJU XPaHHJ/IHLI, COPTUPOBaHHe ¢ NepeGoOpKoH, 3a-
IPY3Ky TDAHCINOPTHBIX CPEACTB, TPAHCNOPTHPOBKY IoOCa-
JIOUHOTO MaTtepHalla B M0JIe, 3aTPYy3Ky CaxaJokK, MOCALKY.
JlomosHHTeNbHAS MOJATOTOBKA II0CAJOYHOrO  Marepuasa
(npopaunBaHHe W Ap.) TNPOBOAUTCS, MPH HEOOGXOLHMOCTH,
IIMEIOUWIUMHCA B X034HCTBaX CpeACTBaMH.

Cucremoit mamuu Ha 1981—1990 rr. anas 30 ¢ u36HI-
TOYHLIM YBJIAXKHEHHEM MPEeAyCMOTPEeHa MocajKa Kaprodeds
B NpeABAPHTENbHO Hape3aHHble rpeCHH. '

bazoBoit Momenbio Malud AJs NOCAaAKH HENPOPOUIEHHO-
ro Kaptodess Ha KeCATYIO H NOCAEAYIOUHEe NATHIETKH sB-
JSICTCH  IOJyHaBecHasl 4eTolpexpsaaHas caxanka CKC-4
(pue. 1) ¢ GynkepaMu 9 yBequYeHHOH BMeCTHMOCTH, IpH-
clloco0aeHHas J 3arpy3KH KapTodesaeM H3 CHeNHaTU3HPO-
BaHHbIX H 1epeofoPYL0BAHHBIX CAMOCBAJIOB.

Pabounit npouecc kaprogenecaxankua CKC-4 nns He-
LIPOPOLIEHHOTO  KapTodeas OCYLIECTBASETCH CJAEAYIOUIAM
o6pasom. ITocse 3aesga arperata B 60po3ay Mapkepsl omyc-
KaloTcsl THAPOCHCTEMOH TpakTopa B pafoyee IOJOKEHHE.
3aTeM H3 caMocBaja KapTodelb CaMOTEKOM CChITaercs B
Oynkep. 3arpy3ka yaoGpeHHil B GYHKEp TYKOBBICEBAIOIIHX
anmapatoB [ NPOH3BOAHTCS BPYYHYIO WM H3 TPaHCIOPTHO-
3arpys3oudblx cpelAcTB. [locje 3arpyskd TeXHOJOTHYECKHX
CMKOCTeHl TPaKTODHUCT TpOraeT arperar ¢ MecTa, BKJouas
ogHoBpemenno Bajg ot6opa mowdoctH (BOM) tpakTtopa.
Kpytauuii MOMeHT oT ABHrartesst Tpakropa uepes BOM
nepegaercss Ha BHYEPNBIBAKIIHA annapat 2, IHEKOBHIH
linTaTeap 5, BCTpsAXHBaTeab 8, Bopouwntean 7. [Ipu jaBuxKe-
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Puc. 1. Texnonorxueckas cxema CKC-4:

I—TyKOBBHICEBAIOIIUA annapar; 2-—BLICAXKUBAIOI(UA HHCK; 3—IMepefHsis CTeHKa NH-
Tatensl; 4—noXeyka; S—IIHEKOBBIA NHTaTeNb; 6—KOBIU-NUTATENb, 7—BOPOLIHTEJD;
8—BCcTpAxXuBaTeas; 9—G6YHKeDp; I0—-cTaGunuaatop; [I—paspuixautenn; I2—nueBMa-
THYECKHe KoJeca, I3—G60OpOHKM; [4—cdepuyeckue AHCKH; [5—OTBaJbUHKM; I6—OT-
paxalomult wuTok; I7—neperopoaka; /8—pHYTpeHHAA MOJOCTh

HUM arperarta kay6Hu u3 OyHKepa 9 caMOTeKOM NpPH NOMO-
Y BcTpAXHuBaTesnell 8 U BopomuTeaell 7 MOJAIOTCS Hempe-
PBHIBIBIM MOTOKOM B KOBUI-IHTaTeJdb 6, B KOTOPOM LIHEKH 5
MOJAI0T KAYOHH K MOCALOUHBIM allllapaTaM.

Bpamascs, AMCKH NMOCajOYHOrO anmapara 3aXBaThIBAalOT
KaXJA0H J0XKeukoH OAMH KJAyOeHb, KOTOPLIH NOCJe BHIXOAA
JIOKEUKH U3 cJof KJYOHeH, (uKcUpyeTcsa U yAepXKHBaercs
B Hell 3axumoM. [lpu 3axoxe ppluara 3a)kuMa Ha IIHHY-KO-
NHD XBOCTOBHK 3aXKHMa aBTOMATHYECKH OTBOAUTCSA OT JO-
JeukH, 11 KaybeHb c6pacbizaeTcss B 60po3y uepe3 BHYTPEH-
HIOIO TOJIOCTb COIIHHKA [8. 3oHa paccenBaHUs KAyOHeH NpH
cOpacblBaHHH CTPAaHHUMBAETCS OTPaXalIUM IIHTKOM [6.
O 1HOBpeMeHHO ¢ KJAYOHAMH NOLAIOTCS YAOOGPEHHs, KOTOphle
H3 TYKOBBICEBAIOLUUX aNmapaTtoB [/ uepe3 TYKOMPOBOAHW H
KaHaJbl I7 B mepeiHell YacTH KopHyca COUIHHKOB IIOCTyIa-
I0T B GOPO3AbI U IOCPEACTBOM BCTPOEHHBIX B KOpPNyC COLI-
HUKOB OTBAJBUYMKOB 5 NPHUCHIMAIOTCA CJOEM pLIXJOH MNoY-
BB, Ha KOTOpYI0 cOpachiBalOTCs KJAyOHH. 3akpbiTHe GOpo3-
bl ¢ KAYOHSMU M yIOOpeHUsIMU NPOHU3BOJUTCS NMpPH rpebHe-
BOH 3ajeJIKe MOANDPYXKHHEHHBIMH C(epHYeCKUMH AHCKAMH
14, ycTaHOBJEHHBIMH MONApPHO BCBaJ 3a KaXIbIM COIIHH-
KOM; TIpH TJIaAKOH 3afef]Ke HCNOoJb3YIOTCs 60poHKu 3.
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Puc. 2. Texnosoruueckas cxema CKM-3

YAJnoTHeHHBIH Kosiecamu 12 cJiofi TIOYBBI pasphixjasieTcs
NPYXHUHHBIMH PaspbIXJuTenaMH [I, a NPSAMOJHHEHHOCTb
JABUXKEHHS caxkaJKH obecrieunBaeTcs ¢ MOMOLIBIO CTabHJIH-
3aTtopa 10.

B Gynymem npexycmMaTpHBAaeTCsi 3aMeHHTb 3Ty MAalIHHY
paspaboTaHHBIMH Ha ee 6a3e UeTHIpeXPSAAHOH caxaJsKoH
KCM-4 n mectupaanoii caxanakoii KCM-6, npucrocobmaen-
HBIMH [UJISl 3arpY3KH KapTrodesaeM U3 YHHBEPCAJbHBIX CaMo-
CBaJIOB H NpULENoB 6e3 KaKoro-au6o ux mepeobopyroBaHus,
a TaKxkKe BOCBMHDPSAAHOH caxKaJKOH Takoro e THOA U 4Ye-
ThIpEX- 1l IIeCTHPAAHBIMU CaXaJKaMH JJsl MOCaJKH B Tpei-
BApUTEJbHO Hape3aHHHle rpeOHH C BHECEHHBIMH NPH Hape3s-
Ke MHHepaJbHbIMH yao6penusamu. Ilocagka na rpspax mpe-
AycMaTpHBAeTCA TPEXPALHOH IIGCTUCTPOUYHOH caxaJsKoH
CKM-3, takke BoinoJHeHHOM Ha 6ase CKC-4.

Caxanka CKM-3 npepHasHaueHa s JABYXCTPOUHOIR
HOCaJKH KapTodeJss Ha NpefBapHTeNbHO Hape3aHHHX rpe6-
uax (puc. 2); oHa orauuaercs ot caxanaku CKC-4 yuupen-
HBIMH COUIHHKaMH, KaXJHH H3 KOTOPHX oOpasyeT 60po3ny
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Puc. 3. Texnonoruyeckag cxema CASI-4:

I1—TyKoBLICEBAIOUIHI annapaT; 2—ABYXPSAEBIH JOMXeYHO-TPaHCNOPTEPHHA nocamou-
HBIi anuapar; 3—NpyxdiHbie C6pachiBaTeNH JHILHHX KAyOHell; 4—KOBIU-NHTATeJb;
5—6yuKep; 6—cTabuimzaTon; 7—KOHTAKT aBTOMAaTa BKJIOUEHHS ITOfNayH KJayGHef;
8—60opoBKa; 9—G60po3j0s3aKpLiBaloUlile AMACKH; [0—COWHHK; [I—TYKOHAlpPaBHTeJb;
12—Kavyalomuiics JOTOK

IJif VKAaAKH B JIEHTY ABYX CTPOYeK KayOHeil ¢ pacCTOSHH-
eM Mexny HuMu 13—16 cm. CooTBeTCTBEHHO COJIHMAKEHB! 1MO-
napHO JIOXKEeYHO-JHCKOBBIE TOCAJ0UHBIE anmapaThl.

Ha He6ombiiux nmosifX CO CJAOXKHOH KOHQHrypauueit 6y-
JeT Mo-TpeKHEMY HCMOJAb30BAaThCS HaBecHas caxkanaka CH-
4B.

TTocagka npopouleHHOTO KapTodesas MpeaycMoTpena ue-
THIpEXpALHON MosiyHaBecHOH caxankoit CASl-4 (puc. 3).
Kay6uu u3 pabouero GyHKepa & NepHOAHYECKH MOJAAIOTCA B
KOBLIH-TIHTaTeNH 4 BCTPOGHHBIMH B JHO OYHKepa TpaHCIop-
Tepamu. [1pH HamoJMHEHHH KOBHIA AO 32JaHHOTO YPOBHA
yCTaHOBJAEHHLIE NMOJ HHM JaTUHKH aBTOMAaTHYeCKH OTKJoua-
10T 3JIeKTPOMarHuTHele My@dThl NPHBOJA TPAHCHOPTEPOB OYH-
kKepa. B koBure-muraresne kayOHH 3aXBaThIBAIOTCS JIOXKEYKa-
MH 2 ABYXDPSAHOTO JIOXKEUHO-TPAHCIOPTEPHOTO MOCaA0YHO-
ro anmapaTta, TPaHCMOPTHPYIOTCA B 30HY c6poca u cOpachl-
BaloTcsi B Goposny. Ilpu satoM 3axBaueHHBIE JIOXKEYKaMH
JHHIHHE KJAYGHH CTaJKHBAIOTCA TNMPYXUHHBIMH cOpaceiBaTe-
Jasmi 3 Ha Kauawowuiicsa NoTok /2 1 Bo3BpallaloTcsa B KOBIU-
NMUTaTeNb 4. ‘

TeXHOMOTHYECKHMH KOMIJIEKCAMH MAIHH JJIs CeJeKIUHH,
COPTOMCIBITAHHSI H MEPBHYHOrO CEMEHOBOJCTBa KapTodens
MPeAYCMATPHBAIOTCH BHITYCKH MEJKHMH CEpHSMH DYYHOH
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CaKaJK¥ AJfA CeMsH KapTodeJsis, YeTbIpeXpAAHOH MOJyaBTo-
MaTHYeCKOH CaXaJKH KJOHOB KapTodess, uYeThIpeXpsaHOH
KACCETHO! caXKaJKH KJAyOHeH KJOHOB, JBYXPAJAHOH HaBec-
HOH CaXKaJKH Ha CaMOXOJHO€ HIACCH.

HayuHo-HccnenoBaTebcKie paboThl MO COBEPLIEHCTBO-
BAHHIO NMOCAJOYHBIX MALUUH MPOBOAATCA B HaNpPaBJEHHH
co31aHHsl KOMOMHHPOBAHHBIX M HIMPOKO3aXBATHBIX MAILHH,
HOBLILICHHA KAYyeCTBa BBINOJIHEHHS TEXHOJOTHYeCKOro mpo-
liecca, MOBLILIEHHS paboyHX CKOpPOCTedl H HAaJeXKHOCTH, CHH-
JCHUS MaTepuaJso- U SHEPrOeMKOCTH, KOHTPOJISL U yIpaBJje-
11151 TEXHOJOTHYECKHM TIPOLLECCOM.

Kaptodenenocafnounsie MalinHel KJAACCHPHUIHPYIOTCS 110
psiy npusHakoB. Ilo cocTosHHIO NMOCAJOYHOTO MaTepHana:
it —— [JIA HENPOpOLIeHHbIX KJAyOHeill; 6 — AJsl IPOpOILEH-
HLIX U HEIIPOPOUEHHBIX KJIyOHeH.

ITo nasHauenunio: a — A/ OYB, CBOGOJIHBIX OT KaMHel;
0 — JJIs N0YB, 3aCOPEHHBIX KAMHAMH; B — JIJIs1 TMOCAAKH B
peABapHUTCAbHO Hape3aHHble I'peGHH; I' — JJIA II0CAJKH B
peABapHTEJbHO Hape3aHHble TPAAb; [ — AJS  CKJOHOB;
¢ — [JIs. CeJICKUHOHHBIX LeJIeH; XK — yHHBepcaJbHblEe; 3 —
/1 IepBUUHOTO CEMeHOBOACTRA.

[To cTenenn yyacTus o6CayKHBAIOUIETO IEPCOHAN2 B TEX-
HOJIOTHYECKOM IIpolecce: a — aBTOMaTHUeCKHe; & — moJay-
ABTOMaTHUYeCKHe; B — C PYYHOH 3aKJagK0OH KJiIyGHEd.

ITo cnocoby arperaTHpoBaHHs ¢ TPAaKTOPOM: a — IpH-
ucunnie; 6 — noJayiaBecHble; B — HaBecHble.
[To Tuny nocajounoro ammapara: a — C BblUepPHIBAIO-

UM annapaToMm; 6 — C HakKaJblBalOUIHM anmapatoM; B —
¢ JIEHTOUHO-TPAHCIIOPTEPHBIM aNilapaToM.

Bejayiuee mecTo B MPOEKTHPOBAaHHHM M MPOHU3BOJCTBE Kap-
To(pesenocalouHelXx Mawnd 3anumaiotr CCCP, Anrang,
CUIA, ®PT, HCCP.

OteuecTBeHHBle KapTodesenocagouHble MalMHbl  [PO-
UTH TPH OCHOBHBIX 3Tana PasBHTHA (NpuJOXKeHHe 1).

Has mamun nepsoro nokosenust (1931—1941 rr.) xa-
pakTepHbl HeboJipline pafoyhe CKOPOCTH, OrpaHHYEHHLIE
BO3MOKHOCTSIMH 3aHMCTBOBAHHOTO OT KapTodesecakaaku
Jleccepus mocagoyHOro annapata ¢ JyHKOKONATeJNMH H
NpHMEHEHHEM KOHHOH H MaJIOMOIIHO® TPaKTOPHOH THATH,
HeOOJIbLINE €MKOCTH MJIsi KapTodens, OTCYTCTBUE yCTPOHCTB
AJs BbICeBa YAOOpEeHHH, HEOOGXOAHMOCTL LIHPOKOTO NMpHMe-
HEeHHsl PYYHOTO Tpy/a.

i mMawkH BTOPOro mokodeHus (1947—1958 rr.) xa-
pakTepHbl GoJiee IIHPOKOE HX Ha3HaueHHe, MepPexoj Ha Ho-
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BHIl THI TOCAJOUHOTQ amnapata — JIOXKeYHO-AHCKOBHIH,
NO3BOJISIOUIHE YBeTHUUTh Pab0ouylo CKOPOCTD.

Mawnsbl TpeTbero nokosenus: (1959 r. u mo Hacrosilee
BpeMs) XapaKTepHU3YIOTCs Ha/JH4yHeM PabouhX OPraHoB sl
nogaud kKAyOHel n3 OyHKepa K IOCALOYHEIM anmnaparam #
arperaTHpPOBaHHEM C TPAKTOPAMH, MMCIOLIHUMH THADOCHCTE-
MY ¥ HaBeCHOe YCTPOHCTBO, 4TO I103BOJIHJIO HCKJ/IIOUHTL He-
MOCPeICTBEHHOEe yuacTHe OOC/AYKHBAIOUIEro IepcoHala B
TEXHOJIOTHYECKOM Mpollecce, a TaKXKe NepexoAoM Ha NPHBOJ
paGouux opranoB ot BOM Tpakropa.

Mamunsl yerBeproro nokosenusa (CKC-4, KCM-4 u
Jp.) OTJIMYAITCA OT MPeIBIAYLIHX I[OJYHABECHOH KOMIIO-
HOBKOH, MO3BOJSIOIIEH 3HAUUTEJbHO YBEJHUHTbL BMECTH-
MOCTb TEXHOJOTHYECKHX €MKOCTed M 00eCHeuHTb MeXaHH3H-
POBaHHYIO 3arpy3Ky KaprodeseM H3 caMOCBaJbHBIX Tpalic-
HOPTHHIX CPEACTB, a TaKXkKe YCOBEPIICHCTBOBAHHEBIM ToOCa-
JIOYHBIM alilapaToM, IO3BOJSIOWUM BhlcaxupaTh [0—11
kay6ueit 3a 1 ¢ mporuB 6—7 kaAy6He# 3a 1 ¢y MamuH
TPETHETO MOKOJIEHHSI. :

AHanM3 TeXHHYECKOTO YPOBHSI OTEUECTBEHHBIX KapTode-
JlecaxKaJoK YeTBEPTOrO MOKOJEHHS NOKa3blBaeT, YTO OHH
HOPEBOCXOASIT YPOBEHb MHPOBOH TEXHHKH IO 4acToTe IIOfauyH
K1yOHe#l MOCaJOYHBIM aNlapaToM, KayeCTBY PacKJIafKud
kJAyGHeHd Ha IOBBILEHHBIX CKOPOCTAX, BO3MOXKHOCTH palo-
Thl Ha PBIXJBIX U KaMEHHCTBIX MOYBAX, YPOBHIO aBTOMAaTH-
3aIil YIpaBJeHHsT MapKepaMH, OAHAKO YCTYHNalOT HEeKOTO-
PBIM 3apyOeRKHBIM MOJAENSM IO KOJHUCCTBY NOBPEXKACHHBIX
KN1y6He#, HEKOTOPBIM PTOHOMHYECKHM H 3CTETHUECKHM II0-
KazareaaM (OpuioxKeHue 2).

[Tocagka HeupopouleHHOro KapTodeas moJayaBToMaTHYe-
CKHMH caxKaJKaMd Bce GoJiblie TepsieT CBOe 3HaueHHe BO
BCEM MHpE, OJIHAKO AJs NMOCaAKH MPOPOLICHHOTO KapTodenas
OTCYTCTBYIOT HAJ€KHblE aBTOMAaTHUeCKHe caxKaJKHu: caxkal-
ka CASl-4 npesocxoauT Jyumige 3apy6GekHble Mojeau
Cmoagopn (Auraus) u Devries—Structural (Fonnannns)
10 KaueCTBY pacK/JaAKe KJAyGHeH, HO ycTymaeT MM HO IO-
BpexX/eHHIO POCTKOB. Bce Tpu Mopenu TpebyioT mepHojuye-
CKOro yuacTHs oOC/JyKHBaMIero NepcoHasna B TEXHOJOTH-
YeCKOM IIpolecce.

OCHOBHBIE Pa3/HUYHS OTEUECTBEHHBIX M 3aPYOEXKHEIX Kap-
TohesiecaxajoK CBS3aHBI ¢ THIOM MOCaJOYHOrO amnapara,
TIOJBECKOH COUIHMKOB, MPUBOJOM PabouyHX OPraHoB, BeJHUM-
HOH MeXAYDPAAbA.

[Tocagounnle amnmapaTsl 3amaJHOEBPONEHCKHX CaKaJokK
NPEUMYIIECTBEHHO 3JIEBATOPHO-KOBLIOBLIE, OJHO- K MHOIO-
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pAZHBbIE JIOKEUHO-TPAHCIOPTEPHBIE, JIEHTOUHO-TPAHCIOPTEP-
HbIe; nocajounble anmapatel caxanok CIIA u Kanaxw Ha-
KaJBIBAIOLIETO THMA; anmapaThl OTEUeCTBEHHBIX CaXKaJoK —
JIO2KeyHO-AuCKOoBble. [logBecKH COIIHMKOB 3apyO0ekKHBIX ca-
KaJIOK GOJIbIlIel 4aCcThIO XKECTKHE HIH MJaBaiollile ¢ OYeHb
MaJblM [HANa30HOM KOMHPOBAaHMS, OTEUECTBEHHHIX caxka-
JOK — TOJIbKO MaaBatomue ¢ GoabmiuM (200 MM B Gogee)
JlMana3oHoM KonupoBaHus. [IpruBoa 3apyOeXKHBIX caKaJoKk—
0T KoJec, oTeuecTBeHHBIX — oT BOM Ttpakropa. Mexnay-
psibs 3apybexHBIX caxajoKk — 75 ¢M H 0OoJiee, OTeYecT-
BeHHHIX — 70 cM. Bce sTu pasanuua o6ycJoBjieHbl 0co0eH-
IIOCTSIMH ~ COPTOB KapTodeas H ITPUEMOB IIOATOTOBKHU
NOCaJ0YHOTO MaTepuaja U NOYBH, TPAAHUMAMH M ADYTHMH
(akTopaMH.

OcCHOBHBlE TeHJEHLUH MHUPOBOH TEXHHKH B pPa3BUTHH
KapTodeJ/enocaJoyHblX MAallIMH: NIepeXoJ Ha UIHPOKHE MEeXK-
Aypsiibsl, POCT pabouux CKOpOCTeH, OTKa3 OT MOJyaBTOMAa-
THYSCKHUX MAIIMH H KOMIICHCATOPOB NPOIIYCKOB, MeXaHH2a-
UK M aBTOMAaTH3aLiHs PYYHBIX Olepalnil, CHUXKEHHE TPYAO-
CMKOCTH TEXHHYECKOro oOCJYyXKHBaHHS, OCHAIIEHHE MAILUHH
CHCTEMaMH KOHTpPOJS U ynpasJaeHHd.  JPPEeKTHBHOCTL OCHA-
L{eHHS CaXaJoK AOMOJHHTENbHBIMH 3arpy30UHBIMH GyHKe-
paMH nokasaHa B Ta6.1. 2.

OnHOH u3 TeHIeHUHH Pa3BHTHSI MHPOBOH TEXHHKM SIBJS-
CTCA mepexoJd Ha OJHOONepalHOHHble MAaUIUHBL. Tak samaf-
110- 1 BOCTOYHOEBPOMEHCKHE CaXKaJKH B OOJbLIMHCTBE CJIY-
yaeB He HMEIOT YCTPOHCTB AJS BHeceHHS yAOOpeHHH OJHO-
BpeMeHHo c nocanko#. MccaenoBanusi pasapaboTaHHOTO B
namie#l ctpaHe MakeTHOro o6pasia KOMOHHHPOBaHHOH Kap-
Toesecakalki ¢ (ppe3epHbBIMH MOYBOOGDPAGAaTHBAIOIIHMH
opranamu KC®-4 (puc. 4) moxasanu, YyTo IIPUMEHEHHe KOM-
OHHHPOBAHHOH MaILHHB MO3BOJISIET COKPATHTb YHCJO MPOXO-
OB MAaUIHH TIO NOJIO, CHH3UTb YMJIOTHEHHSI U DACIBIJIEHHSA
BEPXHEro CJO0A MOYBH, YIYUYIIHTL KAaueCcTBO 06paboTKH 1o,
YMEHBILIUTb CKJIOHHOCTb NMOYB K BETPOBOH W BOJHOH 3PO3HH,
HIOBLICHTh BO3MOXKHOCTH DPallMOHAJBHOFO HCHOJb30BAHHUST
IHEPrOHACHIEHHBIX TPAKTOPOB, PaHbIe HayaTh MOCAAKY
KapToeas H MOBBICHTH €r0 YPOXKAHHOCTb, CHU3UTh KOJHYE-
CTBO KOMKOB IOYBHl NpH y6opke. OJHAKO Ha COBPEMEHHOM
sTane 3Ta ca)kajka He ofecrmeuusa SIBHOIO NPeHMYIIECTBa
nepex TPaAHLHOHHOH TeXHOJOrHelH, BHINOJHIEMOH OJHOOIe-
PAlMOHHBIME MAalIMHAMH, M3-32 BLICOKOH MaTepHaJoeMKOC-
TH, CJIOJKHOCTH, HEOCTATOUHOH HAACKHOCTH ¢pe3 U UX MpH-
BoZa.
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Ta6auuma 2

chemlennue IKCIJIYaTallHOHHO-9KOHOMHUYECKHE NOKA3ATEaH
xapTod)eneca)KaJmK Nno AaHHbBIM CPaBHHUTC/JAbHBIX HCHABITAHWIH MaLIWH

B 1979 r.
TTokasarenn CKC-4 KCM-4 KCM-6
BpeMms 3arpyskH cakajxkH [0OCaLOYHBIM 5,56 3,61 4,65
MaTepHaNoM ¢ HOIBE3XOM TPAHCIOPTA, .
MHH
Koodduuuent pabounx xonos 0,82 0,77 0,82
Kos¢duimenr TexHOMOTHYECKOTO 00- 0,59 0,71 0,63
CAYKUBAHHS
Ko3pdHuumeHT HATEKHOCTH TEeXHOJOTH- 0,96 0,96 0,98
UeCKOro Impouecca
KoadbuuiesT 1CnoIb30BaHHS TEXHOJIO- 0,49 0,49 0,55
THYECKOTO BpeMeHH
KostbbhHuneHT HMCNOMb30BAHHS CMEHHO- 0,42 0,48 0,48
ro BpEMeHH
Kospdunnent  uCmONb3OBAaHHA  IKC- 0,38 0,42 0,42
HAYy4aTalHOHHOrO BPeMeHH
YienpHEI pacxof paGouero BpeMeHH, 6,52 5,28 5,30
YeJ. - u/ra:
B TOM UHCJE:

Ha ToCafxy 3,14 2,54 2,59

Ha TPAHCIOPTHPOBKY MOCANOYHOTO 3,38 2,74 2,71

MaTepHama M 3arpysKy €ro B ca-

KaJIKy
TIpsiMble 3KCIJMyaTALHOHHBIE 3aTPAaThl 5,70 3,63 4,56

Ha TPAHCHOPTHPOBKY NOCALOYHOTO Ma-
‘TepHana M 3arpy3Ky ero B caxalky,
pyo6.

Baxuefiei 3agaueii AiBjaseTcs cO3JaHHe YHHBEpPCaJb-

HOH MAaNIMHBI AJS TOCaAKH HCIIPOPOIICHHOTO H HPOpPOLUCH-

HOro Kaptodens, KoTopas NMpeBOCXoAHsaa Obl 110 CBOHM IIO-
KaszaTeJsiM CllelHaJH3uPOBaHHble MAIIHHbL JJIsd OLHOrO BHAA

[Iocaao0uyHor'o MatepHaJia.

Jlas nmoBEIIIEHHs TPOHU3BOAHTEJNBHOCTH KapTodeJsenoca-

IOYHEIX arperaToB HEOOXOAMMO TPOBEAEHHE JaJbHeHHIHX
HCCJIeJOBaHNA H pa3paboTok GoJsee COBEPIUCHHBIX pabouHX

OpraHoB.
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BrlcaxuBawlye anmapaThl JOMXKHH 06ecneuuBarth 6o-
Jiee BBHICOKYIO 9acTOTY MNOJaud KAyOHeHl NMOCAZOYHHIM alina-
paroM (mo 15—16 kny6neit 3a 1 ¢). [lpuMmenenne aast 3Tux
HeJel CABOEGHHBIX allapaToB, YBEJHUEHHE YHCJAa O0GBEMHBIX
JIOXKeYeK NPHUBOAUT K YCJAOXKHEHUI0O KOHCTPYKLUUM MAINHH.

B psane crpan (Auraunsg, Toanauaus) mocafousbie anmna-
paTnl ¢ npepuBHOH mojauelt KAy6Hel 3aMelsioT ammaparta-
MH ¢ HempephiBHOH Mojayell KAyOHeH JeHTOYHO-TPaHCHop-
TepHoro rtuma. OJHako Takoi amnapat MO paBHOMEPHOCTH
packaaikd KAyOHell TakXe 3HAUYHTEJBHO YCTYNaeT JOXKey-
HO-JIMCKOBLIM H JIOXKEUHO-TPAHCIOPTEPHBIM amnnaparam.

[ToBhILIEHHE NPOH3BOAHTENBHOCTH KapTodesenocanoy-
HBIX MallUH BCJAEJCTBHe yBeauueHus paboueidl CKOPOCTH 1
IIMDHHBL 3aXBaTa He Beceria fJaeT OWIYTHMBIH 3¢¢dekT, Tak
KaK peaJbHas NPOU3BOAHUTENEHOCTH 3HAUHTEILHO OTCTAET OT
TEOPETHYECKOH H3-3a HUCHOJIBb30BaHHA GoJbliell yactd pabo-
4ero BpPeMeHH Ha NpoBeJeHHe HeOOXOJHMBIX TEXHOJOrHYeC-
KHX M TeXHHYeCKHX OoNepaluH, MoTepb BPEMEHH Ha BBIHYXK-
JeHHEle TIPOCTOH H3-3a HapyLIEeHUH TEXHOJOTHYECKOTO I[Ipo-
Hecca, noJoMok # T. n. IloaToMy noBbllIeHHe NPOU3BOLH-
TEJbHOCTH B peayJbTaTe pocTa pabouux CKOpOCTeH M IIH-
PHHBI 3aXBaTa HEOOXOAMMO CBA3BIBATh C MpOOJEMOH CHHXKe-
HHs 3aTpaT BPeMeHH Ha CONMYTCTBYIOLIME HOCAaJIKe HeHz(ex-
Hble TeXHOJIOTHYECKHE ONlepalHH H HCKJIOYEHHS IOTephb Bpe-
MeHH [PH HapYUIeHHH TEXHOJOTHYECKOTro MpOIecca H OTKa-
3aX Yy3JI0B U MEXaHH3MOB Ca)KaJKH. YBeJUYeHHe [UHPHHbI
3axBara 6oJiee 4,2 M TpeGyeT pelLieHUsS BOIPOCOB, CBA3aH-
HBIX C paBHOMepHOH IJyGHHOH NOCAaAKU 10 LIMPHHE 3aXBaTa
H yA0BJETBOPHTEAbHOH TPAHCNOPTAGEAbHOCTDIO.

Pemrenne nocrae/ienHbIXx 3anau TpeGyeT pa3paboTKH Ha-
YYHO OOGOCHOBaHHBIX METOLOB aHaJH3a, CHHTE3a H ONTHMH-
3allMd OCHOBHBIX MapaMeTpPOB KapToQesenocajouyHbiX Ma-
WHH 1 HX pabouux opraHoB. Oco60 BaXKHBIM BONPOCOM $IB-
asercsl paspaboTKa MeTONOB pacueTa palHOHANbHBIX TeX-
HOJIOTHYECKHX CX€M C yYeTOM AHHAMHKH KapTodenenoca-
HOYHOTO arperata B YC/JAOBHAX HOPMaJbHOTO (DYHKIHOHHUPO-
BaHu4.

3. KOJIHYECTBEHHbBIE U KAYECTBEHHBIE NMOKA3ATEJIH
KAPTO®EJIENOCALOYHbIX MAIIHH

HomeHnknatypa nokasaTenefi  CeNbCKOXO3SHCTBEHHBIX
mamuH coraacHo I'OCT 4.43—75 BkaouaeT AeBATh Cpymn
nokasateseil. OCHOBHBIMH MOKa3aTeNIsIMH KapTogeJenoca-
JOYHLIX MALIMH, XapaKTePU3YIOUIMMH HX Ha3HauyeHue, ABJSI-
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JOTCS POM3BOJUTENBHOCTb 32 Yac yucTod paborhl, pabouas
CKOpOCTb [BHXKEHMsl arperarta, LIMpHHA 3axBaTa, pasMmep
MeXAypsauil, rycToTa U Tay6MHa MocalkH, HOpMa BBHICEBA
yA06penui, TPaHCIOPTHAs CKOPOCTb, Macca, rabapuTel B
pa6oyeM H TPAHCNOPTHOM MOJNOXKEHHAX, TOPOKHBIA MPOCBET,
LIMPHHA MOBOPOTHOH MOJOCH, KOJHYECTBO OOCAYKHUBAIOLIErO
mepcoHasa, YHCAO0 OJHOBPEMEHHO BBLIMOJIHSIEMBIX MAIIHHOM
pabouux onepauuii U Ap.

K noxasaTessiM KaueCTBa TeXHOJOTHYECKOTrO mpouecca
OTHOCATCSI PABHOMEPHOCTb PaCKJIaAKH (IPOIEHTHOE OTHO-
IIEHHe KOJIHYeCcTBa KJAYGHeH ¢ OTKJIOHeHHeM (aKTHUECKOro
urara nocaiku B npexenax 25% ot cpeaHero wara K o0ure-
MYy KOJHYECTBY KJAYyOHeH B BBHIGOPKe), MPOMYCKH (MPOLEHT-
HOE OTHOWIEHHE KOJHYECTBA PACCTOSHHH MEXAY KJYOHSIMH,
NpEBBLIIAIOMINX YIBOCHHBIH CPEAHHH 1Har, K O0IIeMY KOJH-
yecTBY KAyOHell B BbIGOpPKe), IBOHKH, MOBPEXACHHS KayO-
Heil U POCTKOB, YCTOMYHBOCTb TJyOHHBI 3aleKH KayOHei,
CpeiHee CMeEIleHHe BepIUMHBl TpefHsA OTHOCHTEJIbHO OCH
PANKA, OTKJIOHEHHSI OCHOBHBIX H CTHIKOBHIX MEXIYpPAXHM.

[TokasaTesn HaAEXHOCTH XapaKTepHU3YIOT CpeJHeCMeH-
HOE BPEMSI TEXHHUYECKOro OOCJYXHBaHHUS, KO3((ULHEHT ro-
TOBHOCTH, CPEJHIOI0 HapabOTKy Ha OTKas3.

K nokasaTensiM TEXHOJOTHYHOCTH OTHOCATCSA TPYAOEM-
KOCTb M3TOTOBJIEHHS MaIUMHB, VAeJbHAsl MaTepHaJoeM-
KOCTh. Pa3paboTanbl 5KOHOMHYECKHE, 3CTETHYECKHE, ITATEHT-
HO-NMPAaBOBBIE MOKA3aTC/AH H NOKa3aTedd MO CTaHAapTH3aUHH
H YHU(HKAUHUH.

He MeHee BaXKHBIMH NOKa3aTedsiMH KapTodeseca’kaloK
SABJSIOTCA YacTOTa Mojaud KayOHefdl MocCaJoyHHIM anmapa-
TOM H Ko03((dHLUHEHT mepepacxofa MOCAJAOYHOTO MaTepHaJa,
BMECTHMOCTb H 3arpy304Hasi BHICOTA TEeXHOJOTHYECKHX eM-
KOCTeH, yIeJpHuH pacxoj palouero BpeMeHH (3aTpaThl
Tpyna), NpsMble U TpHBEAEeHHble PacXOoAbl Ha TMOCAAKY H
COMpSIKEHHble TPAHCINOPTHO-3arpy30uHble ONepauuH, KO-
(hPMUUEHTH HCMOJMb30BAHHS TEXHOJOTHYECKOro M 3KCmayaTta-
IIMOHHOTO BPEMEHH.

YactoToii nogauM kJAyOHell MOCaLOYHBIM aNNapaToM
NPHHATO CYUTATh KOJHMYECTBO KJyOHel, BbhICaXXHBaeMHX all-
napaToM Ha OJHH Psf NMocajkH 3a 1 ¢ nNpu ypoBHAX mpomyc-
KOB, /IBOEK W MOBPeXJeHHH, He NpeBLILAIOMHX perjaMeH-
THPOBAHHBIX NeHCTBYIOLIUMH arpoTEeXHHUECKUMU TpeboBa-
HUSIMH Ha MamuHy. YacToTy nojfauu AJs KaXJOoro THha al-
napaTa ONpefessiioT SKCNePpUMEHTaJbHbIM NYTEM ¥ METOAa-
MH TE€ODHH BEPOATHOCTEH H MaTeMaTHYeCKOfl CTaTHCTHKH.
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Kos¢dduuuentoM mepepacxoga mocafoyHOro MarepHasa
Ha3bBIBaeTCA OTHOLIGHHE (PAKTHUECKOTO KOJHUECTBA BHICA-
¥EHHLIX KAYyOHEeH K pacueTHOMY.

51 oleHKH MaTepHa/OeMKOCTH KapTodenecakajlok He
NOAX0AAT OOlenpHHATHIe MOKa3aTeJH HA | M IIHPHHBL 3a-
XBaTa MJH Ha eAMHHIYy NMPOH3BOAUTEJLHOCTH, TaK KaK Ma-
TEPHAJNOEMKOCTb AOJIKHA ONDPEJeJATh TEXHHUECKHH YpPOBEHH
caXaJOK He3aBHCHMO OT MIMPHHBI 3aXBaTa, INHPHHB MEXK-
AYPAAHH, TYCTOTH MOCAaJKH M ADYTHX MapameTPoOB, KOTOPBIE
y CpaBHHBaeMblX MAalIHH MOTYT OLITb pasJuuHbBIMH. B pe-
3yJbTaTe YBeJIHUYCHHS TEXHOJOTHYECKHX €MKOCTEH IOBbIIIa-
eTcsl Macca MaliMH. DTO NMpPOSABJSETCSI B MHPOBO# TeXHHKE
H MOATBEpIKAaercss AMHAMHKOH pa3BHTHS KapTodenecaxa-
jgok B CCCP: nepexoJ OT NMpHIENHbBIX MalMH ¢ GYHKEpaMH
MaJiofi BMECTHMOCTH M Dy4HOH 3arpy3ko#i (tuma CKI-4) k
HABECHBIM MallHHaM C TaKHMH Xe OYHKepaMH H 3arpy3koi
u3 mewkoB (tuna CH-4B) u mocjenywooumuii nepexon X no-
JIyHaBeCHLIM MaluHaM ¢ OyHKepaMu 6oJiblieff BMECTHMOCTH
H 3arpyskKod u3 camocBaJoB. [103TOMY OZHHM H3 AOMOJHH-
TeJbHHIX NOKasaTesell MaTepHaJOeMKOCTH KapTodesaecaxa-
JIOK 11es1ec006pa3Ho NMPHHATb MAcCy MalIHHBl, OTHECEHHYIO K
elMHHUIE NJIOLALH, 3acaxKHBaeMOH 3a OfHY 3arpys3xky GyHKe-
poB KapTodesem TpH MOCTOSHHOH HODMe BHICaJKH KJayGHeH

Ta6auma 3 _
MarepuanoemKkocTs Kaprodenecaxanok npu HopMe Bbicagku 3500 kr/ra

BmecTHMoCTD
Mapka caxaaxu, Macca OyHkepa Marepuano-
cTpana MaUIHHbL, ans kaprodens €MKOCTb,
Kr Ha 1 par mocamku, Kr/m32
KT

CKT-4, CCCP 1400 60 2,05
CH-4B-1, CCCP 1020 90 0,98
CKC-4, CCCP 1660 375 0,40
KCM-4, CCCP 2350 575 0,36
KCM-6, CCCP 2950 535 0,33
4-Sa-75, YUCCP * 1855 350 0,46
6-Sa-D-75, UCCP * 3300 500 0,38
Cumoundopa, AHrmus 1500 290 0,65
DSH-3002, OPT * 2C60 420 0,29

* CaxaJnky Ge3 yCTPOHCTB JJIst HaHECEHHs YA06peHHd
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3500 kr Ha 1 ra. [IpuBegennble B Tabsa. 3 AaHHbIe MOKA3BI-
BAIOT, YTO, HECMOTPSI Ha YBeJHUYCHHE MAacChl CaxajioK, HX
MaTepHaJOeMKOCTb CHHUKAETCH.

s BcecTopoHHel OLeHKH 3G (PeKTHBHOCTH (PYHKIHOHH-
pOBaHUsI KapTO(esenocafoyHOro arperata M ero pabouux
OpraHoB HeO6XOJHMO YCTAHOBHTH NMOKAa3aTe/H, XapaKTepH-
3ywluide KapTodesenocalOuyHblii arperat, KapTodesenoca-
AOYHYI0 MAIUHHY H ee paGoyde OpraHbl. DTO MOMOXET IpH
HCIBITAHUY BBISIBUTH HauboJjiee MEpPCHEKTHBHLIE OpraHbl Yy
Toii manm Apyroil kaprodenenocagoynoit mawmnb. Hanpu-
Mep, A/ BbICAXXHBAIOUIErO anmnapara K TaKHM MOKa3aTeJsM
cefyeT OTHECTH YacTOTy MojayH kay6Heid B 1 ¢ mpu ompe-
JeJJeHHOM JONyCKe Ha NMPOMYyCKH, HePaBHOMEPHOCTb Bpalie-
HYMSl BBICAXKHBAIOUIEro anmaparta B pafoyeM pexume, Apo-
LEHT MOBPEXAEHHBIX KAyOHel; 1AJs1 G0pPO3ACOTKPHIBAIOIMX
paGouyuX OPraHOB — H3MEHEeHHe IVIOTHOCTH JHa GOpo3abl
nocjie MpPOXoAa COLIHUKA, KOMHPOBaHHE MPOQU/s MoJs, HxKe-
CTKOCTb MOJABECKH B TONEpPEeYHOM HalpaBJeHHH H AP.

KnaccHduKalys MOBPeXAECHHH MO BHIAaM H YCTaHOBJe-
HUEe JONMYCKa Ha 3TH NMOBPEXAEHHA MO3BOJNAT KOHCTPYKTOPY
6oJiee 060CHOBAHHO MOAXOAUTH K pa3dpaboTke paboyHx op-
raHoB MOCaj0YHOTrO anmapara.

4. PU3HKO-MEXAHHUYECKHE CBOWCTBA KJYBHEH

4.1. PA3MEPHO-MACCOBAfI XAPAKTEPHCTHKA COBPEMEHHBEIX
COPTOB KAPTO®EJA

B Coserckom Coro3e KyJbTHBHpYeTCd KapTodesap pas-
JHYHBIX COPTOB, OTJHYAIOHIMNXCA TO CpPOKaM CO3peBaHuf,
¢opme KayGHell, ypoxKaio U APYruM npusHakaMm. Ortéupaior
H MpOBEpSIOT HaHOoJ/lee LeHHble COPTA Ha COPTOHCHBITATE/Ib-
HBIX YYacTKax, ONBITHHIX CTAHUMAX, B COBX03aX H KOJXO-
3ax. HauGoJjiee ypoxaiiHple H XOpOUIO CO3peBawllHe B Me-
CTHBIX KJIHMATHYECKHX YCJOBHAX COPTa BO3/eJBIBAIOTCS
IJI POROBOJNBLCTBEHHBIX HYXKJT, OTKOPMa KHBOTHBEIX H AJs
nepepalOTKH B MHIIEBOH NMPOMBILIJIEHHOCTH.

B Hacrofulee BpeMs B Hallell cTpaHe pafioHupoBaHo 93
copTa KapTodess, B TOM YHCJ€ paHHHe, BereTallMOHHBIH Me-
pHoA KoTophix paBeH H50—60 nHsim, cpeaHepaHHue 60—80
nHaAM; cpeaHecnensie 80—100 nuam; cpennenosanue 100-—
120 nuam u no3muue — OGosee 120 guam. B moceBax kap-
Todpens HaubGoMblUHe MIOIIAAH (B THIC. Ta) 3aHUMAIOT COp-
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ra: Jlopx — 788,5; Cynes — 226,0; Temn — 168,5; Jlo-
wHUKHE — 147,7; @anenckuit — 134,9; TIlpuexyabckuit
panunit — 125,0; One — 118,1; Croasoit Ne 19 — 66,2;
Oronex — 62,8; TI'artunnckuit — 45,1; PasBapucrsiii —
32,1;  Jlaiimpora — 23,4; Besopyccku#t  pamHuii —
13,6.

Hro6bl cospath Hanbosee GaaronpUsATHBIE YCJIOBUSA IJ1s
APYXHBIX H DaBHOMEDHBIX BCXO/IOB, MX JaJibHefiIero pas-
BHTHs, MOJYYCHHS BBICOKOTO ypOXKasi, a Takmxe AJs yCIleli-
HOTO TNPOBeleHHs paboT MO YXOAYy 3a KapTodeseM, mocai-
Ky cJelyeT NMPOBOAHTb TOJBKO OTKaJHOGPOBAaHHBIM Ha (pak-
UHH CEMCHHLIM MaTepHajioM, B CKAaThle arpoTeXHHUYECKHe
CPOKH, B XOPOIIO MOATOTOBJIEHHYIO NMOYBY, CO CTPOTHM COG-
JIOJeHHEM 3aJaHHOH HOPMBI BHICAAKH KJIYOHEH H BHECEHH-
€M MHHEepaJbHBIX YA06peHun.

Jaa MamHBHOM NocaikH, YOOPKH ¥ COPTHPOBAHHS HaH-
6oJiee IPHIOAHH KAYOHH OKPYIJoH (HOPMBI, KOTOpPbIe 3axBa-
THBAIOTCA JOXKEUKAMH KapTodesecaxalok, TouHee Kanaub-
pyiorca copTHpoBKaMH. Kaybuu okpyrioit dopmbl Jerye
CKaTBIBAIOTCS ¢ CeMapHpyloHlero padoyero opraHa u MeHee
MOBPEXJAAalTCH, UeM NMPOLOJITOBAaTHIE.

BeanunHa u gopma KaAyOHeH 3aBHCAT OT ypoxKasi, BOJ-
HOTO M TeMHepaTypHOTO pexXHMa B NepHOA pocCTa, THMA
IOYBbI H APYIUX (aKTOPOB, HO B OCHOBHOM OHH 3aBHCAT OT
COPTOBHIX OCOOCHHOCTEH.

ITpu npoexTupoBaHHH paBOUHX OPTaHOB HJis KapTodese-
NOCaJ0YHBIX MAalIHH BayKHO 3HATh pa3Mephl U GopMy KJay6-
Hel TeX COPTOB, KOTODBIE BHIPALIHBAIOTCS B TOH HJIH HHOH
30He cTpaHbl. Pasmepn u (opMa paGounx OpPraHOB YBS3HI-
BaloTCd ¢ pasmMepaMH KJayOHeH INOCAZOYHOrO MartepuaJa.
CopToBo¥i ceMeHHOH KapTode/p TpyNMHpPyeTcss MO OTHOLIe-
HHIO JJIHHBL K LIHPHHE KJAYOHS. Ecin 3TO OTHOUIEHHe paBHO
uau Goapire 1,5,— KAYGHH CUHTAIOTCS NMPOAOATOBATHIMH, a
€CJIy MeHblle,— OKPYIJBIMU. PasMmepsl kayOHel Kosebiiorcs
B IIMPOKHUX IIpejesaXx, OAHAKO CpelHHe 3HAYEHHS HX AJ4
OAHOrO COPTa, BHIPAHIEHHOI'O0 B OJWHAKOBBIX arpoTeXHHuec-
KHX YCJA0BHAX, U3MEHSAIOTCS HE3HAUHTEJbHO. B  KkauecTBe
npuMepa B Tab.u. 4 NpuBefeHB pa3MepHO-MaCCOBHIE XapakK-
TEPUCTHKU KJyOHel psia COPTOB.

BaxubM nokasatesieM KayOHed Kkaprodens sgBisercs
Macca KaAy6HelH, KoTopas AJst OLHOTO COpPTa KoJsebJjaercss B
3Ha4YHTeJNbHBIX Tpefenax. CorslacHO arpoOTeXHHUECKHM Tpe-
6oBaHuAM KapTodesecaxanka AO/JMXKHA BHCAXKHBaTh OTCOP-
THPOBaHHBIE OT NpPUMeECeH ceMeHHBle KJAYOHH Kaprodens
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OKpyIJIoit M mpojoJaroBatoit Qopmbl Maccolt 25—30 r, 51—

80r, 81—120 1.
TaG6anuna 4

PasMepHo-MaccoBas XapaKTEPUCTHKA KayGHel (BUCXOM)

TaTyun-

Pasvep kaybneit Jlopx Oronek TeMH cxuii  |TourHuKuA

Jnnna, MM:
cpenHss 64,5 | 60,8 | 60,3 58,75 | 57,0
cpenunee ksaiparuue-| 18,3 16,0 15,4 11,4 9,4
CKO€ OTKJ/IOHEeHHe

‘1)503c1)cpmmem papuamun, | 28,4 26,6 25,6 19,5 16,3

o

Hlupuna, MM:
cpeHss 50,9 54 50,4 52,6 43,5
CpefHee KBajpaTHyec- 11,5 12,1 11,5 9,7 4.8
KO€ OTKJOHEeHHe

Io(ostpcpuuue}n papuanmy, | 22,6 22,8 22,8 18,4 10,5

o

Tonmuua, MM:
cpenHAs 49,7 43,1 40,4 43,4 38,9
cpelHee KBajapaTHyec- 9,1 8,8 7,6 7,2 4,4
KO€ OTK/IOHEHHe

Ig’;oacpqynumem sapuanun,| 21,5 20,7 18,9 16,7 11,2

10

Maccea, T
cpeaHss 87,0 | 102,2 76,2 89,4 63,5
cpeanee Ksaiapatuuec-| 56,7 63,5 48,9 42,0 16,1
KO€ OTKJIOHEHHE

Kosdduuuent papuanun,| 68,6 62,8 64,2 55,4 30,4

%

B Ta6a. 5 npuBeleH cocTaB KJIyOHed B ypoxae KapTo-

(esis 00 ppakuHaM.

Ananau3 maHHHX Ta6J. 5 mo3BOJsieT 3aKJIOUHTh, YTO CO-

IepxaHue TpeOyeMbIX (pakuuii B ypoxae Kaptodenss pes-
1o oberod-

TEJbCTBO JOJXKHBI YUUTLIBATb CeJIeKIUHOHEPH TNIPH BLIBEAE-

KO pasjuyaerTcsi ¥ PasHbIX COPTOB KiJyGHeH.

HHUU HOBBLIX COPTOB.

Axan. B.I1. TopsuKHH 3aBHCHMOCTb MeXYy BECOM H pas-
MepoM KJyGHel BbIPa3HJ ypaBHeHHEM I1apaloJbl yr=2px.
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HMest naHHble 0 pasMepax KaAy6GHeH, MOXHO HaCTPOHTh Kap-
To¢eeNnoCaJOuHyI0 HIH COPTHPOBAJbHYIO MalIMHY Ha Tpe-
6yemyio bpakuuio. AHaJOTHYUHEIE 3aBHCHMOCTH MEXIY Be-
COM H TOJIIMHOH KJAyOHell mosayueHnl JAJd pfAjga COPTOB
A. M. KykaeBnm [22].

Ta6aunma 5

Cocras KayGHeil 8 ypoxae kaptodens no dpakunsm, %
(BLICXOM)

dpakuua kaybueit
Copr
25—~50r 51-80r Bosee 81 r
TaTunHCKHT 11,3 34,5 54,2
Ouxes 60,5 24,5 15,0
Jlournuxuit 28,2 29,5 42,3
Jlopx 18,9 25,3 55,8
®ameHcKU 14,9 22,6 62,5
Jlakmaora 0,5 9,5 90,0
IpuekyascKull paHHuil 50,8 23,2 26,0
ITnonep 17,5 29,7 52,8
Passapucrsifi 42,7 35,5 21,8
H06ean 33,8 19,4 46,8
Benopycckufi pavHui 42,0 32,0 26,0

4,2, YIrOJl ECTECTBEHHOIO OTKOCA. ¥roJi TPEHHA

OnpexneneHue yriia ecCTeCTBEHHOTO OTKOCAa KapTodeabHOH
Macchl B Kyye MPOH3BOZUTCA MO OOGIIEH3BECTHOH MeTOLHKE.
Jnst o6pa3oBaHusi KOHYCOOOpa3HOH KyuH W YCTPaHEHHA pac-
KaThIBAHHA KJAYOHeH BOPOHKY VCTAHaBJHBAIOT TaK, YTOOH B
MOMEHT 3aBeplileHHs (OpMHPOBAHHA Ky4Yd BBIXOJHOE OTBEp-
CTHE ee COMPHKACANOCh C MOBEPXHOCTHIO Ky4uu (pHC. D).

[Tocne oGpasoBaHns KOHycoOOpa3HOH KyuH IO JHHeHKe
¢ NPHKpPemJeHHLM K HeHl ypOBHEeM, HMEIOIIHM IIKaJdy C rpa-
JNYCHBIMH JIeJIeHHSIMH, ONpelessioT YroJ eCTeCTBEHHOTo OT-
Koca. PesaynbTaThl H3aMepenus AJsi copta Jlopx crenyiouye:
MHHHMaJbHBIH Yrol ecTecTBeHHoro otkoca 30°21/, cpen-
HUEl — 32°23/, MakcuMaJpHBH — 35°19,

YTroJ1 eCTeCTBEHHOTO OTKOCA HeOOXOJHUMO YUHTHIBATL NPH
pacuere pa3mMepoB GyHKepa H JPYTHX mapaMeTpoB.
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Yroa Tpenua kay6Heli KapTodess onpelessioT NMPH no-
MOILH MeTaJUIHYecKoH (cTasbHOM) MJIACTHHKH MO obuienpw-
HATOH MeToAHKe. [IpH 3TOM mepBoHauyaNbHO KaXK[ABH KJy-
06eHb B3BEINHBAIOT, 3aT€M OMNpEIEJSIOT CHJAY TPeHHS H MO
3THM JaHHBIM BBIUHCJIAIOT TaHreHC yrja TpeHHs (Koaddu-

HHEHT TpeHHs) :
PQ=f=tgy,

rae P — nBuxymas cuia; Q — Bec KAyGHS; [ — KOIpPH~
I[MeHT TpPeHHsl; ¢ — yroJa
TPeHHUS.

B tabn. 6 npuBegeHsl A
JaHHble O BeJUUHHE YIJa @
JJsi KJAVOHeH pasHBIX COp-
ToB. CpejiHee 3HaueHHe yrI-
Jla TPeHHS! H3MeHsleTcsl B

He6O0/bIINX npejeaax __

(24—26°). “E-];_:(
Bo BpeMmsa paGoTel Kap- :
TO(peJIEHO(IaILO‘{HbIX MaloHH
MeX1y KAyOHSMH KapTo-
(peJlH H CTeHKaMH KOBIlla

BO3HHKAeT TpeHHe, NMpHUEeM = ,

CHJla TpeHHsl, BO3AeHCTBYS

HAa KOXHUY KJIyOHeH, Bb- py 5 Onpegenenne yraa ecrect-
3bIBA€T €€ TMOBpPEXJEHHE. BenHOro oTkoca KJayGHell kaprode.s

Ta6banuasb
¥ran Tpenns xay6Heit pasHbix copToB

Yucao cayvaen, %
Yron, 0
Buukyp Jlopx Panuss poaa Cogerckuit
16—19 4,2 — — —
19—22 25,0 26,0 4,0 14,0
22—25 31,2 50,0 24,0 32,0
25—28 33,3 22,0 42,0 34,0
28—31 2,1 2,0 22,0 18,0
31—34 4,2 — 4,0 2,0
34--37 — — 2,0 —_
37—40 — — 2,0 -—
Cpexunit yron 24° 24°30" 25°45° 26°10
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B menasix ycTpaHeHHs] MOBPeXJEHHH KOXKHIUBI OblI onpefe-
JeH Ko3(Q@HUUHEHT TpeHHs NpPH [BHXKEHHH KJIyOHe#l KapTo-
¢ens Jlopx cpenHell Macchl IO CyXOH LIIH(POBaHHOR MeTas-
JHYECKOH IJ1acTHHKe (TabJu. 7).

Tabaupga 7
Yroa 1penus kayGueir kaprodens Jlopx no pasHbiM MJAaCTHHKAM
Yucao cayuaes, %
Yroa, ¢° no maudoBanHolt | 1o Hewnudomanzoh
IAacTHHKe NAaCTHHKE

13—16 28 —
16—19 56 —
19—22 14 26
22—25 4 50
2528 2 22
28—31 { 2
Cpenuuit yroa 17°467 24°317

U3 gaunbix Taba. 7 BUAHO, YTO AJS YMEHBIUEHHS CHJIBI
TpeHusi KJAyOHel KapTodesass Heo6XOAHMO LIHGOBATH HEKO-
TOpble MOBEPXHOCTH MeTaJJIHYeCKHX JeTajedl Kaprogeseca-
JKaJOK HJIH NOKPHIBAThb 3TH MOBEPXHOCTH AHTH(QPUKIIHOHHMI-
mu MarepuaiaMu. [lpu nocagke Ha paGouMe MNOBEPXHOCTH
HaJuMaeT MouBa pasjuuHoil BaaxkHocTH. Hasnuue pocTkoB
H JPYrHX mpHMeceH BHI3bIBAeT H3MEHEHHe KO3 GhHIHeHTa
TPEHHUSI CKOJbXKEHHS.

MaxkcHMaJsibHOe 3HAUeHHe yrJaa TPeHHs JJisi POpe3HHeH-
HBIX, CTAJbHEIX W fAEPEeBAHHBIX MOBEPXHOCTEH MOXKeT J0-
cTHYb 35—40°.

I1pu BHI6OpE yIiia HaKJOHa IMOBEPXHOCTH, MO KOTOPOH
JOJIZKHBEl CKaThIBAaThCS KAYOHH, HE0OX0OAHMMO, 4YTOOHI 3TOT
yroa 6bi1 GoJiblile MAaKCHMAJBHOTO yria TpeHHsl AJA Haubo-
Jee HeGJaronpusiTHBIX YCJOBHH CKOJBXKEHHA KJAyOHeH Mo
paccmaTpHBaeMOH IJIOLIAJKe.

4.3. YroJi OnPOKHABIBAHHA

Kay6uu kaprodesss MMeOT HeoNpejaeaeHHyo ¢opMy Mo-
BEPXHOCTH, KOTOpas Jaxe AJsi OQHOTO M TOTO XKe copTa He
ocraercsi NOCTOAHHOK. Ecau nomecTuTh KJAyGeHb Ha MeTad-
JHYECKYI0 MJIACTHHKY M YBEJHUHBATHL YroJ €€ HakKJOHa, TO
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MpH AOCTHXKEHHH OlpefeJeHHOrO 3HaUeHHs yIJia MPOH30HAET
nepeMellieHHe KJAyOHsS, XapaKTep KOTOPOFO HeJb3s OTHECTH
HH K JBHXKEHHIO CO CKOJbXKEHHEeM, HH K JIBUXKEeHHIO KaueHHs.

[To merony B. IT. T'opsiukuna [12] npu onope Tena Ha
HJIOCKOCTb C TPeHHeM (popMa ABHKEHHS MOXKeT ObITb Pa3HO-
ob6pa3na. Tax, npH IWIHPOKOH ONOpe MJAH PacHoJOXKeHHH ABH-
Kyuieii CUJIBl BOJIU3H OMOPHl NMPOHUCXOAHT CKOJIBbXKEHHE, MPH
y3KOH Onope HJH NMPH pacrnoJoXKeHHH CHJ BBepXy NMpPOHCXO-
JHT ONPOKHAbLIBAHHE H, HAKOHEL, NPH KPYIJOi dopMe Tea—
KaueHHe.

Al ONpOKUbIBAHUSA HIH KAUEHHS JOJKHBI GBITh BBINOJ-
HEHBbI /1Ba YCJIOBHA: 1) HOCTATOUHAA CBA3b C IJIOCKOCTHIO, MO
KOTOPOH NMPOUCXOAHT ABHIKEHHe; 2) HajJexallee pacroJo-
JKeHue aBHKyuied cuibl. [Tono6HO TOMY, Kak NpH CKOJbXKe-
HUM Teja ABHXKYINAsA CHJIa ONpeAessieTCsi TAHTEHCOM yraa
TPEHHS, TaK XK€ U NPH ONPOKHABIBAHHH MABHXKYIIYI CHJIY
MOXKHO ONpeAeJHTb TAHTeHCOM  YFJa ONPOKHABIBAaHHUA
(puc. 6).

Ecan cusna P npusioxeHa K HEeHTPY KJAyOHS Ha BHICOTe
h, a pebpo Ha paccTOSHHHU k OT BEPTHKAJH, MNPOXOASIIEH
yepe3 LIeHTP TAXKECTH, TO

Ph=Qk, otxkyna k/h=P/Q.

Tlpu stom, eciin k/A=tg p>f, To MPOHUCXOAHT CKOJbKEHHE,
Ecin k/h=tg n<f=tge, 1. e. u<@, TO NPOUCXOAHT ONpO-
KHJbIBaHHE.

Jaa onpenesieHHst yria ONPOKHUABIBAHHS y KAyGHeH
pasHbiX COPTOB, OTHOCAIIMXCS MO NPU3HAKaM (OPMHI K pa3-
HbIM TpYMNaM, Ha CHELHAJbHOM NpHOOpe HaXOAST BEJHYH-
Hy ABHXKyIUeH cuabl. [lnomaznka 5 (puc. 7) mpubopa u3ro-
ToBJeHa M3 cranu. K yronky 3 nmpHKpemjieH KpPOHIITEHH 2
C NpOAOJroBaTHIMH OTBEPCTHSIMH. B BepxHe#t vacTH ero B
HeHTpax 3akKpen/ieHa OoCb POaHKa 4, Ha o0OLKe KOTOPOTO
MMeeTCst KaHaBKa /A HHTH. K OJAHOMY KOHLY HHUTH IpH-

KpenJieHa porosas yameuka /, a K JpyroMy — MeTaJjljHye-
cKasl BHJKa 6.

Kay6nu kapTodens npeiBapUTeIbHO H3MEPSIOT, B3BELIH-
BalOT Ha TEXHHYECKHX Becax M pacnpele]sioT Mo rpynnam B
npexenax Kaxjaoro copra. Ilocie 3Toro ux kKJaaayT Ha IJIO-
WajAKy npHOopa M NPOKAJBIBAIOT HrJ006pasHoOd ocbio 7,
KOHIIbI KOTOPOA 3aKpemJieHH B BhIpe3Kax BHJAKH 6. Hutb
NepPeKHJBIBAIOT Yepe3 POJIHK 4, B HalleuKy KJAaAyT CHPH, U
onpejensiioT ABHKYuyIo cuay. Ilocse nepsoro onpenenenus

o
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3
2
1
q N N,
Puc. 6. Cxema peficTBHS Puc. 7. Onpesnenerue yraa onpo-
CHJI Ha KJayG6eHb KHABIBaHUA Kaybueil Kaptodens:

I—yaweyKa; 2—kKpoHWTe#H; J—yro-
NOK; 4—pONHK; S—nJaouianxa; 6—BHJ-
Ka; 7—och

Kax/blil Kny6eHp moBopauuBaioT Ha 180° u BTOpuyHO ompe-
JEeJSI0T JBUXKYLIYIO CHIY.

s KaXA0ro uaMepeHHs BBHIUHCJASIOT TaHTeHC yria of-
pokuabiBanusi: P/Q=tgp. 3arem Haxomar yrasl p. Mare-
pHaJjibl 06pabaThBAIOT METOAAMH BapHALHOHHOH CTATHCTH-
Ku. Jlanable Ta6a. 8 AanT mpeiacTaBiaeHHe 006 H3MeHEHHH
3TOTO NpH3HAKa y KAyOGHel pasHoil ¢opmbl HanGoJsee pac-
IPOCTPAaHEHHBIX COPTOB KapTOQes.

¥Yroa onpokHAbIBaHHS KoJebJeTcs B IIHPOKHX mpeaenax
(rabn. 8). OaHako cpeiHee 3HAYEHHE YIVIOB HAXOJHMTCA B
npegenax 16°+3° u He 3aBHCHT OT 0COGEHHOCTEH Kay6Hei,
a Takxe (GopMBl MOBEPXHOCTH — HAJIMYHS BNAAHH H BHINYK-
JocTel, MOABJSAIOIIMXCA B TNEpHOL PasBHTHA H poCTa pac-
TEHHI,

ComnocTaBasia cpelHHe apH@MeTHYECKHEe 3HAYEHHs YrJOB
TPEHHsI U ONPOKHUAbIBAHHSA, BHAUM, UTO YroJ TPEHHs 3HAUH-
TeJIbHO 6oJibllie yTJia ONMPOKHABIBAHHA T€X XXe KJyOHeil.

B coorBercTBHM ¢ BhiBogamu akai. B. Il. TopsiukuHa H
HAlIHMH HCC/eJIOBAaHHSAMH MOXKHO € JAOCTAaTOYHOH A0CTOBEp-
HOCTBIO YTBEPKAAaTh, YTO NPH MepeMelleHHH KAyOHe#d kap-
To(essl M0 HaKJIOHHOH NJAOCKOCTH NPOHCXOAHT ABHKEHHE C
OTIPOKHABIBAHHEM.

[Tpu noJsoxeHnu KayGHA Ha HAKJOHHOH NJIOCKOCTH YroJ
KayeHHS 34BHCHT OT NOJIOXKeHHs HauboJbliedl ocH KIyOHS
OTHOCHTEJIBHO OCH HaKJIOHHOH MJOCKOCTH. Bo Bcex caydasix
NpH MOJMOXKeHHH HaHGOJbLIeH ocH KJyOHs NMOMEpeK OCH Ha-
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Ta6nnua 8
¥ron onpokuabiBanns KayGHeil pa3HbX COPTOB

Yucno cayuaes, %,
Yron, g0 .
Auukyp Jlopx Paunsis posa CoseTckuit
4—7 3,1 — 2 2
7—10 10,5 2 16 3
10—13 26,1 10 30 10
13—16 30,3 21 22 29
16—19 13,6 26,5 8 37
19—22 13,2 19,0 9 16
22--25 2,1 14,5 4 3
25—28 1,1 5,5 8 —
28—31 — 1,5 — —
3134 —_ — | —
Cpeauuit yroa 14°20” 18°127 13°44’ 16°11°
Ta6anma 9
Yrabl kaueHus Kay6ueil (u°) Mo HAKJOHHOH NMOBEPXHOCTH
Pesuna Pemensn Merana
. JHCTOBAA ﬂpOpeBHHeHHHﬁ
Copr 3nayenue yraa
no L0 TOJ- no 1O TOJ- o 1O TOJ-
AJAMHe| IHHE AAAHE HIHHE ILJANHe HIHHE
Jlopx Cpennee 28,0 19,5 | 28,4 | 20,4 | 24,3 | 17,0
Makcumansuoe | 35,0 31,0 | 32,0 { 33,0 | 35,0 { 29,0
MunvmaasHoe 17,0} 13,0 { 13,0 ] 11,0} 16,0 ] 9,0
Bepauxuuren| Cpeanee 25,91 19,7 |1 26,4 | 21,5 | 22,1 | 19,5
Makcumansioe | 33,0 33,0 | 37,0 [ 33,0 | 31,0 | 25,0
MunaManbHoe 19,0/ 11,0} 15,0 | 15,0 ) 15,0 { 14,0
Onpon Cpenuee 23,4/ 20,4 ] 27,3 | 21,9 | 20,3 ] 19,2
Maxkcumanpuoe | 35,0 35,0 | 36,0 | 36,0 | 27,0 | 34,0
MunuManshoe 13,0 12,0 [ 19,0 | 13,0 [ 14,0 | I1,0

KJIOHHOH IJIOCKOCTH (KayeHHe
MeHbllle, YeM MNpPH IOJIOXEHHH

N0 TOJILHHE) YroJ KayeHHs
TOH e OCH KJAyOHst BIOJIb
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HaKJOHHOH IJIOCKOCTH (KayeHHe mo gJauHe). Bua pabodes
MOBEPXHOCTH TaK¥Ke BJHSET Ha 3HAUEHHE Yria KayeHHUd.
Ilanubie, nosygennsie 8 BUCXOMe, npusegenn B Taba. 9.

[Tpu TpaHCNOpPTHPOBaHUM KayGHell BBepx He0O0X01MMO
MaKCUMaJbHBI yroJ YCTAHOBKH JIEHTOYHOro TPaHCnopTepa
COIJIacoBaTh ¢ MHHUMAJbHBIM YIJOM KadeHus. [1pd Hamuyuu
JonacTteii WJH IJIAHOK Ha TPaHCMOpPTEPe YroJ HakJOHA €ro
MOXKHO yBeJHuuBaThL 10 30—35°.

4.4. TIPOYHOCTb KAYEHEH

Bonpoc o npouHocTH KaAyOHel kapTodeas NpeicTaBisieT
HHTEpeC, TaK Kak pabOYHMH OpraHaMH HEKOTOPBIX KapTode-
JEMOCaJOUHBIX MAIIKHH KJAYOHU 3a)KHMAIOTCA U MOTYT ObITh
pas3naBJjeHbl.

Hannste M. E. Mauenypo, 3aHiMaBLIErocst HCCAEAOBAHH-
eM (PU3MKO-MeXaHHUeCKHX CBOHCTB KJyOHe#l Kaprodenas Hu
MPOBOJAMBLIErO OMbLITH HAa pa3faBjMBaHHe KayOHeH, mpHse-
aenb! B Taba. 10.

1

Tadanuma 10
[MpounocTb KaAyGueil copra Jlopx 1o pa3naBaHBAHHIO

Tromaan Ycuane
Macca 10 epPeuHoro na pasiasiusa- | DPeMerHoe Yucno
Ky Oust, CeyeHHs, HHE, CONPOTHBACHHE, | yn6uonenui
r cm? H klla

35 16,5 503 306 12

45 18,5 720 400 13

33 22,4 792 3534 13

65 22,1 792 358 13

75 27,0 932 345 13

83 25,2 932 370 13

Kak BuAaHO u3 JaHHbIX Tabua. 10, BpeMeHHOe CONMPOTHB-
JeHHe npH CxkaThu KayOHell Kaprodeas Jlopx kosaebiaercs
ot 306 go 400 klla. IIpu 3TOM BAMSHHSA Macchl Ha W3MeHe-
HHE BPEMEHHOTO COMPOTHBJIEHHS OOHapyXeHo He ObLIO.



TJTABA II

AHAJIN3 KAPTO®EJIETIOCAAOYHbBIX
ANNAPATOB

1. PABBUTHE KOHCTPYKILHHN H KJIACCUOHKALNA

[locagouHble anmapatbl NpeiHa3HAYeHB JJsT  TNOJayYH
3a/laHHOTO KOJIHYeCTBA KJYOHeH B BEHICAaXKHBAIOIIHE YCTPOH-
CTBa HMJIH HEMOCPEACTBEHHO B 10cafouHble 6opo3iabl. K anna-
paTtaM NpeAbsABJAIOT cleAyromue TpeboBanus: 1) Bce anna-
paTbl, yCTAaHOBJICHHble Ha OJHOH ca)aJjke, MOJXKHH I0ja-
BaTb ONpeLeJeHHOE KOJIMUeCTBO KJayOHeli; 2) mopaua kay6-
Hell He JOJIKHA 3aBHCETb OT MPOJOJIKHTENBLHOCTH paboOThl H
CTeleHH 3ano/iHeHHs OyHKepoB KaprtodeseM; 3) mnojgaua
KnyOnell J0J)XKHa NPOU3BOAHTHLCSl Yepe3 paBHble OTPe3KH
IyTH, IPOXOJHMOTO arperaTtoM; 4) ypoBeHm IIPONYCKOB, [BO-
€K 1 NOBpeXJeHud KJAyOHed He NoJKeH NpeBbILATb JOMYyC-
THMBIH JeHCTBYIOLUIHMH arpoTeXHHYECKHMH TPeGOBaHHSIMH;
5) annmapaTthl JOJIXKHBI TPEAYCMATPHBATb BO3MOXKHOCTb Ile-
pexona Ha mojauy KiayGHell pasHbIX ¢pakuHuil; 6) pery/u-
POBKa 4acCTOTH MMOZAYH KAyOHeH Ao/XKHa o6ecneynBaTh BO3-
MO2KHOCTb BBICAJKH 3aJaHHOTO KOJIHUECTBa KJyGHell Ha lra
€ OTKJIOHEHHEM OT 3aJlaHHOi rycToThl He GoJjee 8—109%.

ITepBast mogpo6GHas kJaccuUKAlUsA MOCALOYHBIX anma-
patoB Gbia npemioxena M. I. T'yasenko {14], oxnako yc-
TAaHOBHBLUIEHCSA, OOIIEeNPH3HAHHON KaacCHOHKAUUH MNOCaLoU-
HHIX anmapatoB HeT A0 CHX NOp. YCJIOBHO BCe H3BECTHbIe
annapatsl MOryt ObITh pa3fieJieHbl Ha annapathl ¢ PY4YHOH
3axkaaixoli KayOHeH, MOJyaBTOMATHYECKHE H aBTOMaTHUeC-
KHC. AnnapaTbhl ¢ PYYHOM 3ak/JaAkOH KAyGHeH M MOJyaBTO-
MaTHyeckue, Tpebyuiue NepPHOAHYECKOTO YYacCTHSI 06C/yHH-
BAIOLIEro NepcoHasa B TEXHOJOTHUECKOM IIpouecce, NpHMe-
HAIOT NPEHMYLIECTBEHHO B MalIHHAX AJs NMOCaAKH MpPOpo-
HIEHHOTO KapTogeJsi U B CeIEKLHOHHBIX caXxaJjkax. [IpuusTo
pasnuyaTh C/IeAylouHe BHAb annapaToB: a) 3JeBaTOPHbBIE,
6) syencro-auckobbie (pupmbl Opubens, Batman, Ajipon-
dn% u J[XOHCOH); B) uyalleuHo-AHCKOBHE (dupmbr Ilak-
MaH); T) Tpy6uaTo-najabuateie (3aBog «Cepnm u MOJIOTY) ;
L) HMroJIbYATO-NHMCKOBEIE HAKaJbIBAKoIlHe anmapaThl (dup-
Mbl AfipoH-Jiinx. Mak-KopMuk u Ap.); e) Joxeuno-Gapa-
GaHHble ammapaThl ¢ svelikamn (¢pupMma Jleccepus, 3aBos
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PsascennMmamn); ) JIOXKeUHO-AHCKOBBIE anapaTbl C 3aXKH-
mamu (CCCP); 3) JenTtouHo-tpaHcnoprepHsle (Anraus,
Opanunst, CCCP); 1) n10xKeuHO-TPpaHCIOPTEPHEIE.

[lo pesyznratram nposenennblx B CCCP B 1930 r. ucnnl-
TaHUi HauboJiee pacHpPOCTPAHEHHBIX KapTodesenocanod-
HBEIX. MAIUHH HAWJYYlIHe 2CPOTEXHHUECKHe MoKasaTeau obec-
meyusa caxaJjka Jleccepus, Kotopass Oblia NPHHATA B Ha-
el cTpaHe K H3TOTOBJIEHHIO.

[TocajiouHble annmapaibl OTEUECTBEHHBIX MALIMH JJS He-
IPOPOLIEHHOr0 KapTogess NMPOUIH TPH 3Tama pa3BHThA.

[TepBuiit 37an (1931—1947 rr.) xapakrepH30BaJjCd MpPH-
MeHEHHEeM BLIUepIBIBAIOIIErO annapara JoxkKedyHo-6apabaH-
HOrO THIA C NPUHYAMTENBHBIM CTaJKHBAaHHeM KJAyOHell u3
Joxeuek B siuefkd 6apabaHa M NOCJAEAYIOIIMM CKaThIBaHH-
eM HX B yrayGJeHHs B NouBe, c/AeJaHHBIC JYHKOKOMaTeJs-
MH, NPUKPENJIEHHbIMH K 6apabaHy M NMepeKaThiBaroulliMHCA
BMeCTe C HUM IO 110J110. AnnapaTsl TAKOTO THIA yCTaHaBJH-
BaJH Ha BCeX JOBOEHHBIX CaXKaJKax AJd HeNPOPOLIeHHOTO
kaptodens: TC-4, KC-2, KC¥-2, KC.

Bropo#t stan (1947—1959 rr.) xapaxrepu3oBaJjcs NpH-
MeHEHHEM [OCAJCUHOTG alllapara J0XKeyHo-JAUCKOBOro THIa
C TpeHHeM KJIYOHCH NpH BLIYEPNBIBAHMM O HEHOABWKHYIO
OOKOBHEY KOBLia-nutartens, quxcalnuedl KJ1yOHS B JIoxKedke
MOANPYKHHEHHBIM (HKCAaTOPOM-322KHMOM H OCBOGOKACHH-
eM KJIyGHsi W3 JIOXKEUKH B 3aj]alHOM MeCT€ UINHOii-KOIH-
poMm. Amnmapat paspaboran [1. H. Hactenko u A. A. Ka-
UIHHIIEBBIM ¥ YyCTaHaBJiBaJlcad Ha caxanakax CKHP-1,
CKH-2, CK-2, CKI'-4, CKI'-4A, CH-4. ¥ 3THX caxa.ioK no-
Jaua KaAyOHeil u3 OYHKepa B 30HBl BblYePINLIBAHHS OCYuUleCT-
BJASJIACH NPH MEPHOAMYCCKOM YYACTHH OOCHYIKIBAIOUIETO
nepcoHaJa.

Tperuit sran, rauaBwufica B 1959 r., xapaxrepisyerca
OCHALICHHCM JICKCYIIo-HCKOBOTO ammapara MeXaHH3MaMH
st nojauu KjayOHell B 30HY BLIUEPNBIBAHHA: CTBOPKaMH-
BCTPSIXMBATEJNAMH B JHHINE OyHKepa, NaJbYHKOBBIMII BOPO-
HIMJAKaMHU AJAS OpPOTaJKHBaHUsA KJayOHell M3 OyHKepa B KOB-
IIH-TTHTATeNH, [IHEKOBBIMU NHTATeJAMH AJf 1mojauu Kay6-
Helt K JoxeukaM. MexaHH3MaMu nojayu KJayOHeil, pa3pabo-
tauHbiMU C. C. JlunmenkuM # JpyruMH COTPYAHHKAMH
I'CKDbB no MamuHaM AJs BO3JeJbIBaHHA H YOOPKH KapTode-
Jas, cHabGxanaucy caxanaxku CH-4, KCH-90, a takxe CH-
4b-1, CH-4B-2, CKM-6, CKM-3, CKC-4, KCM-4, KCM-6.

Ilpu cospauun HoBo# 6a30Boii Moxenu kaprodesnenoca-
OOYHOH  MAIIMHBL  TOBBILIEHHOH  NPOHU3BOAHMTENBHOCTH
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Ta6aaua 11

CpaBHuTe bHble NapaMeTPhl anilapaTos

1Tapamerpn CKC-4 CH-4B
IuaMeTp anmapata, MM 700 620
KoanuecTBO M0XKeuek 15 12
Tun noxeyku C 3axkpblThiM C OTKPHTHM KOH-
TYpOM 3abopHofi|TypoM 3aGopHOH ya-
4acTH CTH

Kamepa BeruepnoiBauus, © 62 43
UeHnTpadbhbll  yrom Mexay (62 30
OCbI0 BpAlleHHA  IIHEKOBHIX
nuTatenell M KpaeM PagHyc-
HOM YacTH JHHUIA KOBIUA, °
Hanpasaeune BpalueHus amn- ITpoTHB ManpapIeHHs MOLAUH
napara KayGred
Hanpasaenne Bpamenus wue- |[Ipotus noroka(|[lo  Hanpasaenuio
KOB KayGOHelt noroka KayGueft
llanpasaense  cGpachBadufa [[Ipotus nsuxkenus|[To  nanpaaenuio
KTyGreft B 60po3ny arperara ABHKEHHS arperarta
Paguyc oxpykHOCTH cpel- |I6) 123
Heil JIMHHH IUHHBI-KONHPA, MM
Yrosq HakaoHa BepxHero of6- (9 13
pe3a IIHHBI-KONHpAa K IOpH-
30HTAJH, NPOBENEHHON yepes
OCb BpalleHHd anmapara, °©
IMpyxuHa 3axuMOB Kay6-
Heft:

JHaMeTp NPOBOJIOKH, MM |25 2,06

9UCA0 paGOUWX BHTKOB [ix 6

THII 3alleN0B [TraBalowue 3allleMyieHHbIE

(CKC-4) mocanounwii annapar caxaaku CH-4B 6bia mo-
AepHH3HPoBaH (TabJa. 11) Ha oCHOBE MHONOYHCJIEHHHIX TEO-

PETHYECKHX II DKCNEepPUMEHTaJbHBIX HCCJeI0OBAaHUH,

npose-

nenhpix CKDB B cogpyxectBe ¢ TopbkoBeckum u ITepmckuM
CeJIbCKOX03AHCTBEHHBIMH HHCTUTYTaMH. MojepHu3alus mo-
CaJIoYHOro annapaTa NO3BOJHJA MOBBICHTh YaCTOTY IOAAUH
KayOHe# ¢ 6—7 no 10—11 kayGHeit 3a 1 ¢ ¥ yBeJAHYHTH pa-
6ouyio CKOPOCTb A0 8—9 KM/4 NpH 3HAUHTEJHHOM MOBHILIE-
HHH Ka4ecTBa packJalikH KaybHel. Tak, no faHHbIM 3anap-
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HOH MAaLIMHOHCIBITATeNbHOH CTaHUMH, KO3((HIHEHT pPaBHO-
MEpHOCTH pack/aaiku kayOHel caxadgkoit CKC-4 cocraBui
50,0—79,2% nporus 30,6—69,8% y CH-4B-1; no pauunim
HentpasbHOH MAalIHHOHCILITATEJNBLHON CTaHUHH — 52,5—
74,4% npu 1,3—3,9% nponyckos npotus 29,2—55,7% npu
1,6—9,49% nponyckos y CH-4B-1.

B HacToflee BpeMs Hapsly ¢ H3bICKAHHEM H HCCJeNOo-
BaHHeM HOBBIX THIOB aNlNnapaToB MNPOAOJIKAITCA paGoTHl 110
yCOBEDPIUEHCTBOBAHHIO JIOXKEUHO-THCKOBOI'O amnmapara, npe-
AyCMaTpHBAKOIINE:

CHHXKEHHE BHIOPOCOB KayOHell 6aaronaps KpemjieHHio Jo-
&Kedyek K Hepaboueli CTOPOHe AHCKa M Pa3MelleHHI0 Ha pa-
Gouell CTOPOHE NHCKa TOJIbKO 3a00pHBIX yacTell JOXKeuex
(H. J1. Hoxnouckuii u ap.);

yIpolleHHe NepeHaNafKu anmnapara IpH Ilepexoje Ha
Bbhicaaky Apyro#t ¢pakuuu kaybweir (B. M. Ilerposuu
H 1p.);

MOKPHITHE paBouHuX MOBEPXHOCTEH JIOXKeueK W KOBLIA-MH-
TaTedsl He3aaunaroumumu nokputusiMu (B, I1. Kaumapes
H 1p.).

3aMeHa UIHEKOB ¥ BOPOIIHJIOK B KOBIUE-NHTATej e BHO-
POK/IHHOM (TpexrpaHHBIM pacceKaTesNeM), MO NPeJIOKEeHUI
I'opBKOBCKOTO CeJbXO3HHCTHTYTA, MO3BOJSET YMEHbLUIHTh
YPOBEeHb  INOBDeXAEHHH KJAyOHe#l U HECKOJbKO  I0-
BHICHTb YACTOTY MOJAYH 6e3 yBeJHUeHH YPOBHS NpOIyc-
KoB |8].

PasBuTHe annaparoB JIOXKEYHO-TPAHCIOPTEPHOTO H 3J€-
BaTOPHO-KOBLIOBOI'O THIIA, MPHMEHsieMbIX B 3amalHOeBpO-
MelCKMX CTpaHax U Ha oTeuecTBeHHOH caxanake CA-4, ocy-
U1eCTBJSJIOCH B HANPAaBJCHHH CHHXKEHHS TOBPEXIEHHH U
NPONYCKOB H MOBBIIIEHUST YACTOTH NMOAAUH KayOHed. [asa
CHH}KEHHSI YPOBHsA TOBPEXAGHHA POCTKOB B OyHKepe
H. ®. BoJbliakoB npenioXua ycTaHABJAHBATL Haj TpaHC-
NopTepoOM-iuTaresaeM BbABHXKHOe aHo. B. C. MaxHauem
NpPeAJIOKEHO MOBLICHTb KAUeCTBO pacKAaJKH KAyOHeH nyTem
BepxHeH pasrpy3ku amnapata U YCTAHOBKH CIEHHAJLHOTO
Hanpas/sOLero JoTKa, BEPXHAs 4YacTh KOTOPOrO HMeEeT
(pOpPMY TPaBHTAUUOHHOH KPHROH, HHXKHASA — JYTH OKPYXK-
HOCTH.

ITpobaemMa MOBHINICHHS YaCTOTH MOAAYH KAyGHEH K
CHHXKEHHSI NPONYCKOB Y amnapaToB TakKoro THOA peuiaercs
3a pyDeXoM YCTAaHOBKOH JIOXKeuek CO CMEHHBIMH BKJalbl-
UIaMH H OPHMEHeHHeM TOYHO KaJuGpOBAHHOTO MOCAAO0YHOTO
MartepHata. IIpuMeHsIOT TakxKe [OBYXpsilHBIE aNmaparsl,
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60J1b1e06bEMHbIE JIOKEUKH, PEryJTHPOBKY HAKJIOHA 1MOCad0y-
Horo annaparta [20].

PasBuTHe HAKaJbIBAIOUIHX allapaToB HAET B HalpasJe-
HHH COBEPUIEHCTBOBAHHS HAKAJBIBAIOIIUX T'OJIOBOK H YBeJH-
YeHHs1 YHCJIa TOJIOBOK Ha OJHOM ammaparte, YIPOLIEHHS pe-
TYJHPOBOK HAKaJbiBAIOLIHX MLV Ha pasMep KayGHeil, npH-
MeHeHHs CABOEHHHX H PACMOJOXKEHHBIX MO YIJIOM JpPYr K
APYry anmnapaToB Ha OAMH PSJ MOCAJKH.

CoBeplieHCTBOBAHHE JIEHTOUHO-TPAHCIOPTEPHBIX — afmina-
paToB C HeNPEpPLIBHBIM MOTOKOM KJAYOHeH HIeT B OCHOBHOM
IO IyTH aBTOMAaTH3alHH KOHTPOJS U YNpaBJeHHs NOAayel
KJyOHeli Ha annapar ¢ LeJbl0 HCKJIOUCHHS NEePHOJHYECKOTO
yyacTUsi 00CJYKHBAIOIWIEro IMepPCOHaMa B TeXHOJOIHUECKOM
rpouecce, a TakKe B HalpaBJEHHU IOBHILICHHS KadeclBa
packaanku kay6Hefi 124). IIpoBoasitcs paGoOTHI MO H3bICKA-
HUIO B OOOCHOBAHHIO [1ApaMeETPOB JEHTOUHO-BHOPaLHOHHOIO
anmnapara, y KOTOPOrO OJHAa H3 CTEHOK MOCAJ0YHOTO XKeso-
6a BBIIOJIHEHA B BUAe BUOGpoJOcKH. 3a pyGeXkoM CO3JaHBI
Cca)Ka/JKi C TPaHCMOPTEPHO-CTPYHHLIMH annapaTtamH, KOTO-
pBle BBHICTPAHUBAIOT KAYOHM B OJHODSIAHBIA HeNpephBIBHBHIA
OTOK B JIOTKe, 06pa30BaHHOM 6eCKOHEUHBIMM PEe3HHOBBIMH
CTPYHAMH, [ABHXKYIIMMHCA C pasJMUHOH JHHEHHOH CKOpoO-
CTBIO N0 HANpaBJIEHHIO ABHIKEHHS arperara H IPOTHB HEro.

2. 3JIEBATOPHBIE BbICA)KMBAIOUIHE ATTITAPATHI

B Coserckom Colo3e 3/eBaTOpHBIE aNmapaTthl NPHMeEHs-
o1 B Kaprodenecaxkankax CKK-1 u KII-2. Ilepras maun-
Ha paccudTaHa AJs IOCAaAKH ILeJbHOro, HENPOPOCUIEro,
BTOpas — SPOBH3HPOBAHHOIO KapTodess.

[Tocanounnit anmapar CKK-1 obopyioBaH KpIOYKOBOH
LIENbIO, K 3BEHbSIM KOTOPOH NPUKPEMJIEHB MeTa/IHuecKUe
JoxkesKH. KapTodespb 3acenaor B OyHKep, H MO0 HaK/JAOHHO-
MYy JIHY OH CXOAHT K 3JIEBATOPHOH NENH C JoMKeukaMu [
{puc. 8), KOTOpLIMH 3aUEpPNBLIBAETCA H BBHIHOCHTCS B CIIELH-
anapHyio Tpy6y 3. Ilo atoit Tpybe kayOHH mepeMelamoTCs 10
€e HIKHEro OTBEPCTHA, pacrnogarasch NpH 3TOM Ha ofpart-
HOll cTopoHe Jsoxeuex. IIpu BeIxoge u3 TPyOE OTBEpCTHE
OTKpbIBaeTcsl W KAyOHH majaioT B 60po3ly, NOATOTOBJEH-
HYIO COIIHMKOM. 3ajeJKa MOYBOH MOCajOYyHOIO MaTepHasa
HPOU3BOJIHUTCS NMPH MOMOINM CHEeUHATbHBIX JHUCKOB. [lpu
3TOM MO PaCCTOSHHIO MEXKJY JIOXKEUKaMH H CKOPOCTH HUX
JABHKEHHS OINPele/IsIOT KOJNHYECTBO KJyOHeH, BEIGPOIIEHHBIX
fI0CaZICUHBIM aNllapaToM B €AHHHIY BPEMEHHU.
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Puc. 8. Cxema paGouero mpouecca 3JeBaTOPHOIO af-
napara

Benymas 3Be3ouka 2 uenu NpHBOAHUTCS B IBHIKEHHE OT
XOJ0BOTO KoJieca MalIHHBL. Ecau oGosHauum uepes d ee.
AHaMeTp, To IPH OJHOM 06OpOoTe 3BE3J0YKH Lelb MepeMe-
CTHTCA Ha paccTosHHe S=nd.

IlpunuMast paccrossHHe MeXAy paGOYHMH 3JE€MEHTaMH
(moxeukaMu) aJeBaTopa paBHBIM K, HaligeM uuciao pabo-
YHX 3J€MEeHTOB, NPOULIEJIIHX Hall BBIBOAHHIM OTBEPCTHEM 3a
oauH 060pOT Beayliel 3Be3qouKH saeBatopa: N=nd/K.

3a ofnH 060POT XOAOBOTO KOJIECa MAUIMHBI YHCJIO pabo-
YHX 2JIEMEHTOB, NPOIICAUIHX Yepe3 OTBEpPCTHE BLIBOAHOH
TpyOul, Ny=nd/Ku, rae u=nyy/n; — nepenatoynoe OTHO-
LIEHHE; fixy; — Y4CTOTa BPAlIEHHS XOJOBOTO KOJIECa; Mgy —
4acToTa BpalleHHs BeAyliell 3Be3LOUYKH 3JeBaTopa.

Ecau 3Be3fouka CHAHT Ha OCH XOMOBHIX KoJec, To H=1;
OPH 3TOM NyThb, NPOHLEHHBIH MauIHHONH 3a OQUH 0GOPOT XO-
JIOBOTO KoJeca, S;=nD

PasgennB myth S; Ha 4HCJI0 PaGOYHX 3/7EMEHTOB, MPOXO-
ISWIMX uyepe3 BBHIBOAHOH PyKaB 3a OAHH 000pPOT XO0J0BOIO
KoJieca, HalJeM TeopeTHYeCKOe pPacCTOSHHE MeXKAY Bhica-
JKeHHBIMU KAyOHamu [=Dku/d.

Taxkum o6pasoM, paccTofHHe MEXAY KIYGHSIMH B PALY
MOIKHO H3MEHHTH TIOCPECTBOM Noj60pa MepeiaToOyHOro yHe-
Ja. KpoMe Toro, paccTosiHHe MeXAy KJAYOGHSIMH, a TakKxe
PaBHOMEPHOCTb pacHpefesNeHHs NOCaLOYHOr0 MaTepHala B
psiiax 3aBMCAT U OT APyrHx ¢pakTtopoB. Ilpu atom, ecau pac-
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cMaTpHBaTh MOMEHT Haya-
Jla HaJeHus COBNAJAaIOlIHM
¢ MOMEHTOM OTKPBLITHS BH-
BOJHOrO pyKaBa Ha BeJH-
uuny by (puc. 9) uan by, TO
MeJKue KayOHu OyayT na-
AaTb € BHICOTHL Ay, a 6oJee
KPYIHBIEe — C  BBICOTH /iy,
npuyeM, Kak OUEeBHIHO H3
cxeMbl, A >hy. Takum 06-
pasom, BpeMsl HauaJa Mna-
IeHUsT MeJKHX KJayOHeil
HacTynaeT paHblile, HO BHI-
coTa MafleHHd B 3TOM CJY-
yae Goasure. Haoboport,
BpeMs Hayaja MNajgeHHs
KPYNHBIX KJyOHeli HacTy-

nmaetr nosjgHee, a BbICOTA
najeHus MeHblIe. Puc. 9. Cxema ocBoGoxaenust Kay6-

HOJIO}KeHPIe K.ny6Hel71 Helt 3JIEBATODHHM annaparoMm
Ha pabo4HXx 3JeMeHTax MO-

)KeT OBITh Pa3JjHYHO, Pa3Mephl HX TaKXe PasHOOGpasHH H
H3MEHAIOTCA B 3HAUUTENbHBIX Npefieaax.

Bpemsa ¢ yrioBoro mepemeiueHdsi paBoyero 3JeMeHTa
BO3pacTaeT C yBeJHUYEHHEeM pa3MepoB KJaAyOHell, a Bpemd
cBOOOJHOrO majaeHus [ ymeHbuiaerca (cm. puc. 9). Mssecr-
HO, 4YTO BHICAXKHBAIOTCA KJAYOHH KapTodesns pasHBIX pa3me-
poB. Ilocte Menkoro KJAYOHSL B JIOKEYKY MOXKET MOMec-
THTbCA OoJlee KPYNHBIHA, cOpacbiBaHHe KOTOPOTO B 60po3ny
IIPOH30HJeT No3JHee NMEpPBOTO HA BeJTHUHHY Ar=T1o—T.
Bpema cBoGogHOTO maseHHs KPYIHOTO KAYGHSA YMEHbLIHTCS
Ha BeAWuuHy Af=#—+f,. TakuM o6pasoMm, 3anasjgbiBaHHe
HJIH OoJsiee GHICTPOE NMOCTYIJEHHE KaAyGHA B GOPO3AY MOKHO
OLEHHBATh Pa3HOCTbIO

|At| — |Af|=AT.

OTo 3ana3jiblBaHHE HJIH §oJiee paHHee MNOCTYIUICHHE
KAy6Hed B 60PO3/y BLI30BET H3MEHEHHE PACCTOSHHS MeXAy
K1yOHsIMH, onpedensieMoe mo dopmyne Al=vyAT, roe Al—
H3MeHeHHe PACCTOAHHA MEeXIYy KJYOHSIMH; Uy — CKOPOCTb
NBUKEHHS] MAWHHB, AT — OTKJOHEHHe BpeMeHH MeXIy
ABYMS IOCTYIVICHUAMH KJayOHeH B 60pPO3Ay OT pacueTHOH
BeJHYHHBL.
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Pacyersl nokasblBaloT, YTO NMPH NOCTYNATENbHOH CKOPO-
cTH MawHHbl 1,25 M/c H 3anas3pBaHHu cOpachiBaHHA KJy6-
HA B Goposny Ha 0,2 ¢ paccTossHHe MeXJy ABYMS COCELHH-
MH K1yOHsAMH u3MmeHduTca Ha 0,25 m. Takum o6pasom,
pasmepbl KJayOHeH H pacNoJOKEHHE HX B JIOKEYKaX B MO-
MEHT cOpacbiBaHHs NPHBOAAT K HEPABHOMEPHOMY pasMmelle-
HHIO THE3X B PAAKAX, YTO BLISLIBAET 3arylleHHe WM pas-
peXHBaHHE NMOCEBOB KapTodess H OTKJIOHEHHE OT HJOMIajH
NMUTaHHA, YCTAHOBJEHHOH I/ JaHHOH KYJbTYpHI.

Ha paBHOMepHOCTb pacnpeneseHust BIHAIOT TaKXKe OTKa-
ThIBaHHE KJyOHeil npu nafeHHH B 60PO3AY, TOPMOKEHHE pa-
6oyHX OpraHOB H COTpsceHHe MawHHBl. OQHAKO YCTpaHeHHe
3THX ()aKTOPOB He NIPHBEJET K PAaBHOMEPHOMY Pa3sMELICHHIO
NOCaJ0YHOTO MaTepHaJa.

A5 NOATBEPKIAEHHS] 3THX BLIBOJOB NPHBEAEM JaHHbIE
MOJIEBBIX M3MEPEHUH PacCTOAHHIA MeXAY KAYOHAMH B pagax
KapTodess, BHICaXKEHHOTO KapTodenaecaxalKoit ¢ aJeBaTop-
HBIM annapaTtoM (tabua. 12).

Tabauuwa 12

Paccrosnue Mexay KayGHAMA B PAAKAX NPH CPeAHel CKOPOCTH MAlUHHbI

1,1—1,2 m/c W yCTaHOBGYHOM PACCTOSHHM MeXAy KAyOHAMM B DPAAKAX
31,4 cm
Yucro cayuaes nocankH, Yucao cayyaes nocanxu,
%, Kaprodens %, Kaprobpead
Paccroduue, Paccroduue,
cM cM
CODTHPOBAH-| HECOPTH- COPTHPORAH-| HECOpTH-
HOTO POBAHHOTO HOTO POBAHHOTO
0—10 2,6 3,1 60—70 1,3 3,1
10—20 8,4 8,6 70—80 2,0 3,1
20—30 31,8 25,1 80—90 0,7 0,6
30—40 32,5 29,4
40—50 14,2 | 19,0 90100 1.3 -
50690 4,5 7,4 100 u Gonee 0,7 0,6

Ilo manHbiM Ta6a. 12 BHAHO, 4TO NpH NOCajKe COPTHPO-
BaHHOro xaprodenas 32,5% kaAyOHeil pasMelleHO C paccTos-
Hiem 30—40 cm, ocraabhble 42,8% BbICaXKEHB! ¢ YMEHbILIEH-
HBIMH H 24,79% — c yBeJaHYeHHBIMU HHTepBajamH. ONBITH C
HeCOPTHPOBAHHLIM KapTodeseM MOKa3aJdH, 4YTO I[IPOLECC
pacceHBaHHA BLIPaXKeH B 3HAYUTENbHOR cTenedHH. ToJbKo
29,49% xayO6Hell BricaxkeHo ¢ paccrossHnem 30—40 cM, a oc-

46



S 2 |
|
'
Pue. 10. Cxema pabGouero Puc. 11. Cxema cOpacbiBaHHA
npouecca Kaprodenecaxaaku Kny6Hell annaparom KII-2
KIT-2 aas sipOBH3HPOBAHHOTO
KapTotens

Tanbuble 36,8% c ymeHbweHHBIMH H 26,4% ¢ yBeJHYEHHbI-
MH HHTEPBaJaMH MeX]y THe3JaMH.

Bosee nos3gHHMe uCCAeJOBaHHA 3J€BATOPHOH MAaLIHHBI
KII-2 nokaszanu TakxXe, YTO OHa MPOM3BOJAHUT IMOCAAKY Kap-
TohesIsT HEpaBHOMEPHO M ¢ OOJBIIHMH OTKJOHEHHAMH OT
TEOPETHYECKOTo (PacyeTHOTO 1Iara) paccTOsHHS.

[Tocamounsit anmapat kaprodenecaxanku KII-2 (puc.
10) oGopynoBaH LeNsIMH 2, K KOTOPbIM IIPHKDEIJIeHB Me-
TaJ/JIMYeCKHe IIacTHHKH I, o6pasywolue siuediku. BepxHss
BETBb HX OTKPHITA H NepeMeullaeTcs 0KoJo CToJja, Ha KOTo-
pOM HaXOJHTCS MOCAAOYHBIA MaTepuaJs. PaboTHHUEI 3aKjaa-
JBIBAIOT BPYYHYIO B SIUEHKH SIPOBH3HPOBAHHBIH KapTodeb,
KOTOpPHIl TPAHCIOPTHPYETCSl B BRIBOJHBIE pyKaBa 3. M3 aTHx
PYKaBOB KapTodeab nagaet B 60po3ay ¢ Beicotsl 30—35cMm
U pasMellaercs psanaMH. PaccTosgHue Mexay KAyGHAMH B
psgax peryjaupyercss H3MeHeHHeM MOCTYNnaTeJbHOH CKOpo-
CTH 3JieBaTopa.

Ipu pa3paboTKe KOHCTPYKIUUH KapTodesecaxanku KI1-2
OBLIH YaCTHYHO ycTpaHeH®! HejpoctaTkH MaiuHel CKK-1.
Cxema cGpackiBaHus kJa1yGHeft anmapatom KII-2 nokasana
Ha puc. 11. B otauuue ot kaprodenecaxaiku CKK-1 c6pa-
ChIBaHHe KJAyOHe# NPOHCXOJUT NMPH MOAX0Je LElMH K NMpoMe-
JKYTOUHOM 3Be3/J0OUKe, KOTOpAas pPacrnoslokeHa 3HAUHTEJIbHO
HHMXKe OCH XOJIOBBIX KOJIEC, UTO NMO3BOJIHJIO YMEHBIIHTL €e pa-
amyc ¢ 74 po 40 mM. [Insa yMeHbUieHHS BJIHSIHHS pa3MepoB
KAyO6He#l HA MOMEHT |0CBOOOKAEHHS HX MPHMEHEH HaKJOH-
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HbIA KOXYyX. KOHCTPYKTHBHBlE M3MEHEHHS YMEHbLIMJIH Pa3-
HocTb ‘| Av| —|A¢| =AT mourtu B 4 pasa, CuaenoBaTesbHo,
pack/aajka Kay6Helt Boosb 60po3ibl J0JXKHA OHTHL 6oJee
paBHOMEpPHOH.

B ta6s. 13 npuBeaeHbl pe3yJbTaThl MOJEBBIX ONBITOB 10
{DaBHOMEPHOCTH pacnpefesneHHs KIyGHeH BA0Ob 60po3asl
no aannbiM MHCTHTYTA KapTodeabHOTO X03sIHCTBA, H3 KOTO-
PBIX CJIElyeT, YTO NPOLEHT KAyOHeH B 60po3sfie, yKAagbIBalO-
IIMXCSl B arpOTeXHHYeCKHe JOMYCKH, Y KapTodesecax alku
KII-2 noBbicuacs.

Ta6anma 13
PasHoMepHOCTb pacmpefenenus kayGHeil B Goposne, %

Casile xonycka
Mawnra B npe)xenasx
RONYCKoB £ cM no 10 cum 20 cm u Gotee
}

Mawuna KII-2 no cpasuenuio ¢ CKK-1
CKK-1 39 45,0 16,0
KII-2 56 38,5 5,5

Mawuna ¥YKC-1 no cpasreruro ¢ CKK-1
CKK-1 43,9 33,2 22,9
YKC-1 74,0 23,4 2,6

YBenuueHue HOCTynaTeJIbHOﬁ CKOpPOCTH 3J¢€BaTopa MNpH-
BeJIO TaKXKe K YBSJIHUYCHHIO NPOIMYCKOB!:

CkopocTh  ABHKeuns saesatopa, m/c 0,82—0,84 1,09—1,11
Ilponyckn, % . . L 1,1 17,5

Hast yctpaHeHHs pacKaTbhiBaHUSI HeOGXOAHMO CO3AaThb
TaKOH annapart, KOTOpHil BbeIGpachiBas Obl KJAyOHH C COpH-
30HTAJbHOH COCTaBJIAIOLIEH CKOPOCTH, paBHO# no abCoJoT-
HOMY 3HAQYEHMIO CKOPOCTH ABHIKEHHS arperata, Ho NPOTHBO-
MOJIOXKHOH N0 3HaKy. Bricota mageHus xJay6Heli MAOJMKHA
66T MUHUMAaAbHOH. Takol onbiTHHA o6pazen YKC-1 6bla
coasaH MucTHTyTOM KaprodenbHOro XossificTBa (puc.-12).
PesyabTaThl HCIBITAHHH 3TOr0 HOBOTO ob6pasla IO cpaBHe-
HUIO ¢ 0o6blyHBIM o6pasuniom CKK-1 npuBenens B Taba. 13.

AHaJIi3 NoJyueHHBIX AAHHBIX NMOKa3blBaeT, MO KaKOMY
NyTH cJeiyeT HATH NpH pa3paboTKe 3/ieBATOPHBIX ammapa-
tToB. OIHAKO NpPH YBEJUYEHHH CKOPOCTH JBHXKEHHUS MAaUIMHBI
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Puc. 12. Cxema paGouero npo-
ecca Kaprodenecaxaku
YKCl:

1—3Be3nouka; 2—6yHKep; J—JokKed-
KH; 4—HanpaBJsliOWIH} KOKYX

Puc. 13. Cxema paGouero mnpoumecca na-
KJIOHHOIO  14€HCTO-THCKOBOTG annaparta ¢
PYYHLIM KODPEKTHPOBAHHEM:

{—6yHKep; 2—sueliKH; I—IHCK; 4—xon0Boe KO-
71€Co;  5—60p0O3A03aKPHIBATC]b; 6—3afe/LBAalo-
WHE AHCK; 7—COLIHHK; 8—pyKaB; 9—oOTBepCTHe
Ha JHe KOPOOKH; J0—KOPPEeKTHPOBOYHBIH JHCK;
l1—nonoxeHne kAyGHst B MOMEHT ero 0CBOGOXK-
AeHHS H3 siYeHKH HAKJIOHHOrO JHCKa
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no 1,2—1,3 M/c KauecTBo paboThHl 3/1€BAaTOPHHIX annaparos
CHJILHO CHHMXKAeTcCsd, TaK KaK PEe3KO yBeJIMYHBAETCA NPOLEHT
IIPONYCKOB H NOBPEXK/AEHHSA KJIYOHEH. '

3. IYEUCTO-AUCKOBbBIE H YAIIEYHO-IIUCKOBBIE
ATMAPATbBI

Hak/aoHHbIE AYEHCTO-AHCKOBBIE annapatbhl ¢ pPYYHBIM
KoppekTupoBaHHeM (pHc. 13) OTIMYAIOTCA OT 3J1E€BATOPHHIX
BpalllaTeJbHbIM ABHMKEHHeM pabounx opraHoB. PaGoune op-
TaHBl COCTOAT H3 METAJJHUEeCKMX JHCKOB CO CKBO3HBIMH OT-
BepCTHAMH  (A4eHKaMH), KOTO-
pbie 10A0GpaHEl MO pa3Mepam
Kay6Helt kapTodens.

Kny6HH mnocajouHOro Mmare-
pHasa CKaThIBAIOTCA MO0 HAKJIOH-
HOMY AHY GyHKepa / K AHCKY &
u BXoAaT B siuefiku 2. [1pu nanb-
HefilleM ABMXKEHHH AHMCKA KJayO-
HH TOABOAATCA K oTBepcTHIO [

& Ha [He KOpPOOKH, uepe3 KOTOpoe

Prc. 14. Cxema pabouero NPOXOAAT B PYKaB H NOCTynamor

npouecca HAKJIOHHOTO  Ha KOPPEeKTHPOBOYHbIA AucK 10.

AUCHCTO-IUCKOBOTO  alMd-  Jrgr qucK TaKXKe Bpallaercs u

pata 0Ge3 pydyHOro KOppeK-

THPOBAHHS pasieneH pajHaldbHO pPacroJo-

JKEHHBIMH TNEPEeropoAKaMH, ¢ Mo«

MOLIbIO  KOTODBHIX KapToeab
NepEeHOCUTCA K OTBEPCTHIO 9, pacnosioKeHHOMY Ha JAHe Ko-
poOKH, H yepe3 Hero NPOXOAHT B BHIBOAHOH pykaB & H Na-
naet B 6oposay. KoppektupoBaHue paboThl annapara Inpo-
H3BOJHTCS PYYHBIM CIOCOOOM.

Sluencro-auckoBbie ammapaTtbl 6€3 pyMHOrO KOpPpPEeKTHDPO-
BaHUSI COCTOSIT TaK¥Ke U3 JHCKa, NMOCTaBJIEHHOTO TOX YIJOM
K BePTHKAJH M PAaCIoJOXEHHOTO y 3anHel cTeHKH 6yHKepa.
Kaprodens ckaTbiBaeTcq 0 HAKJIOHHOH MJIOCKOCTH H NOCTY-
naetr B sueidku. B MOMEHT, xoraa nocaelHHe MOAXOAAT K
OTBEpPCTHIO Ha CTeHKe KOBINA, KJAyOHM NajanT B GOpPO3AY
(pue. 14).

Cxema paboThl 3THX annapaToB MaJjo u4eM OTJuvaercs
oT ssneBatopHuXx. Kaprodenp magaer Takxke cO 3HaUUTENb-
HOH BbicOTHl. Ilepuon BhinajanHsa TaKxe ONpeAC/AETCHA Pas-
mepavu KapTodens. [ToseBble McnbiTaHHA KapTodeaecaxka-
JOK (GupMbl AHpOH-DHUAXK TNOKa3asu caAeLyolide pe3y/bTa-
1ol: mponycku 8,9%; moBpexienne Koxuub 18,4%; maxo-
TH 9,3%; npobaenne 5,2%.
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Puc. 15. Bepruxaabunlfi  SUEHCTO-THCKOBHIH
annapar GapMB JIKOHCOH:

I—G6yHKep; 2—BhIiCa)KMBaIOWMfI ammapar; J—cJjefo-
YKa3satenab;, 4—3afenniBalomuii paGouuft opraH;, 5—
fAivefika, o6pa3oBaHHas Ope3eHTOM; 6—BejgoMas
3Be3l0UKa; 7—HaNpaBJsIOIHl KOXYyX; 8—Goposno-
3aKpbiBalOWHH COLIHHK; 9—OMOPHOE KOJeco

Tlo nannbim B. C. MesnbHukoBa, Ha6a104aJ0Ch TOJBKO
59,4% rtiesn Ha paccrosinuu 31—50 cM, a ocrasibHbIE Bapb-
HpOBa/u B OOJbIIMX Npeaesax. be3 pyuHoro KoppexkTHpO-
BaHHA IPOIYCKH BO3pacTaloT.

C ue/iblo yMeHbLIEHHs BBICOTH NMafeHHs KiayOHell B AHr-
auu pupmoli J2KOHCOH cO3laHa KCIEpHMEHTaJ/bHas KapTo-
¢denecaxanxa (puc. 15) ¢ BepTHKAJbHBIM DPACHOJIONKEHHEM
AYEHCTO-AHCKOBOIO alraparta ¢ PYYHBIM  3aKJ/a/JblBAHHEM
xkayOuneill u3 6yukepos /. Slueiiku 5 o6pasyioresa obuieli Gpe-
3eHTOBOK JIEHTOH, MOCTABJEHHOR MeX1y CTeHKaMH [IHCKOB.
Ha caxajxe pacno/oxeHbl TPy BHICAXKHBAWMUX aliiapara
2, XOTOpBIE CHAAT Ha OAHOM BaJjly M NPHBOAATCSA BO Bpalle-
HHE OT ONMOPHHIX XKoJec 9. Bbicora majgeHus yMmeHblLIeHa [0
20—25 cm. ToyHOCTb pa3sMellleHMs THe3[ ITOBBICHAACh, OX-
HAKO pyyYyHOe 3akJaAbiBaHHe KAyOHeH CHHKaeT [POM3BOAM-
Te/ibHOCTb. [loBblIIeHHe CKOPOCTH TPHBOTMT K BO3PaCTAHHUIO
NpOMYCKOB.

YameuHo-AMCKOBBIE annapaThl IPUMEHSIOT Ha HaBECHBIX
ABYXPAJAHBIX KapTodeaecaxkankaXx Gupmpt ITakman (puc.
16).

Kaxabiit BbicaXKHBAIOIKA anmnmapaTt COCTOWUT ‘M3 WsSTHaJ-
uaty yaweuex 7 (puc. 16). Croiiku 8 yameyexk IIApHAPHO
3aKpelJieHbl Ha BBICAXKHBAIOUIEM JIHCKE, OCh KOTOPOro CMe-
LIE€Ha OTHOCHUTEJbHO OCH NPHUBOAHBIX wIkuBoB I7. Ilanabue-
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Puc. 16. YalieuHo-ZMCKOBBIN ammapar  Kaprodesecaxaaxy  GupMer
ITakman:

1—cTa6uanaaTop; 2—XOJblO; 3—phiuar; 4—omnopHoe KoJeco; JS—BedYUIHA UIKHB
BHICAXKHBAIOIWEr0 ammapaTa; 6—s3aropTad; 7—uvallleykH; &-CTofiKa 4YalleyKH; 9—
HanpaBASOMHANR IWHTOK; [0—COWHHK, lI/—cTofika; I2—ocb BeAOMOro MIKHBA BLICa-
KHBaIIlero annaparta; /3—6yHKep; I4—kynaukoBas wafi6a; /5—nanabueBblft JHCK;
16—notok; [7—wmkus; i8—poauk; 19—tsra; 20—pemeHs; 2/—Bopownyka; 22—
KphlllKa; 23—G6yHKep A8 yAOGpeHHs; 24—aalenbiBalomiMfi AHCK; 25—criepoykasa-
TeJb

BB A¥ck 5 ¢ OATHAAUATBHIO NaJbLi@MH JKECTKO KpemnuTcs
K BenroMomy wixuBy /7. Ilpu BpalleHHWH BeJOMOro IIKHBa
BBEpPXY YalIeYK# CPYNNUPYIOTCA, & BHH3Y — pacXomaTcs.
DT1o mosBoJisieT GoJee OBICTPO 3AMOJHHTH Yallleuky KJIYOHA-
Mmu. [Jns ynepxkaHus xiaybHed B uameukax g0 BbbpachiBa-
HHsl B 60pO31dy YCTaHOBJIEH HanpaBJsiowyi mwuTox 9. Kny6-
HM NajgaioT B 60po3ay, OTKPHITYIO colrHukaMu /0. Yameukn
3aN0JHSIOT BPYUHYIO.

OcoBeHHOCTBIO 3TOrO amnnapara sBJSETCAd Manaas BHCO-
Ta majeHus kaAyOHel. KpoMe Toro, ropnsoHTa/ bHas cOCTaB-
JAollas ckopocTell Boi6pachiBaHHA KAyOHell HanpaBjeHa B
CTOPOHY, I[IPOTHBOIIOJIOXKHYIO IBMXKEHHIO arperata. JTo
obecrneynBaeT NPAKTHUECKH abCO/IOTHYIO TOPH3OHTANbLHYIO
COCTaBJSAIOIIYIO CKOPOCTH [BMIKEHHS KAyOHs, OJMH3KYI0 K
HyJi0. Bece 3To mosoxuTeNbHO cKas3blBaeTcsl Ha paBHOMep-
HOCTH pacnpeleneHus xJayGHel Baoab 6opo3abl. Ilo nanneiM
HentpaabHoii MamnpHOMcHbITaTe bHOR cranunn (LIMMC)
K03 (U HERT PABHOMEPHOCTH TIPH CKOPOCTH [BHIKEHMA ar-
perara v=0,4 M/c cocraBua 79,3—86,6%. CymecTBeHHHIMHU
HeIOCTaTKaM# 3TOro anmnapaTa SIBASIOTCA DYYHas 3aKaagKa
KAyOHe#l M HH3Kas MPOU3BOUTENLHOCTD.
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B Aurauu 3TOT amnnapar NPUMEHSIIOT Ha HeOOJBIINX y4a~
cTKax ¢depMm KaK AJs SPOBU3MDOBAHHBIX, TAK U AJS HeApO-
BU3UDOBaHHBIX KJyOHeHd. IloBpexneHue pOCTKOB, MO daH-
HeM LIMUC, He Goaee 12—149,.

4. UTOJIbYATO-JHUCKOBBIE HAKAJIbIBAIOLLHE
ATIIIAPATDBI

B nacrosiuiee BpeMs1 HanboJee IIUPOKO PACIPOCTpPaHEHbE
HT0/Ib4aTO-THCKOBble HaKaJ/lblBalollthe amnapats pupm Mak-
Kopmux u JIxou-/up (puc. 17).

Kny6uu us GyHkepa / caMOTEKOM NOCTYIAOT B NOAAOH
2 W panee B NHTaTeJbHbIA KOBLI 4, KOTOPBIH NEPHOIHYECKH
BCTPSAXHBaeTcss POJMKOM. B muTaTespbHOM KOBIIE BpalaioT-
¢l ABa AUCKa 6 BbICAXKUBAIOIEro ajinapaTa, pacloJoXKeH-
HBIX B BEePTHUKE&JAbHOH IJOCKOCTH NOJ HEKOTODBIM VIJIOM.
B Hanmpap/ieHHH NPHeMHOTO KOBIIA COMIHHKA AMCKH CXOAAT-
cdl, 6aarofaps deMy ocBoboxaeHue kJayGHel ¢ ura 8§ obo-
HX AMCKOB IPOHCXOAHT B OAMH COIWIHMK. K kaxmoMmy aucky
HellOABHMKHO 3aKpellsieHOo Mo liecTb ynopos 5. Uraogepxa-
Teadu I7 X JUCKY 3aKpelseHbl apHupHO. K KaxpoMmy ur-

—

19

2 )

Pue. 17. Cxema paGouero npotiecca Kaptodenecaxanka dupMbl Max-
Kopmuk ¢ Hrombyaro-IucKoBBIM HAKa/ALIBAIOIAM aNapaToM:

1—OyHkep ans Kaprodens; 2-—-J0TOK; 3—NpysKuHa; 4—KOJeco; 5—ymnop; 6—aHCK
BLICAXKHBAIOIETO anmnapara, 7-—3afesbiBAIOLIHNA AHCK; 8—HIJAbl; 9—COWIHHK; J0—
IByMJieuui phluar; //—G6OpOSMOOTKpHIBAaTENb AN YAOGDeHHs; [2—DpbIYar COLIHM-
Ka; I3—npuiuen; /4—KkochlHKa TAMH; [5—Baj TYroBbiCeBalOUIErO annapata; /6—BH~-
CeBHOE OKHO; I7—HrioAzpXKaTenb; I8—mMIHHA; 19—peryasTop HOPMH BbiceBa (3ace
J0OHKaA); 20—6yHKep s ypoGpeHus
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JIOepIKATENI0 MOXKHO KDENHTh OT ABYX A0 Tpex ura. Mr-
JojepKaTesib 3aKaHUMBAeTCst AByIJIeuMM pbiuarom 10, of-
HO 43 JIJIeY KOTOPOro -cOoejMHeHo ¢ npyxuHod 4. Jpyro# xo-
Hell IPYXHHBl COeIMHeH ¢ AHuCKOM. DJarojapsa HaTsSKeHHIO
NpYXKUHBL HIJIOJAEPIKATENb BCerja MpHKHMaeTcss K YIopy d.
Ynpapnenue paforoil uraogepxaress NPOUCXOAHMT MNMPH TO-
MOUIY IIHHB /8, HEeMOJBYKHO COEIMHEHHON ¢ paMoi (cTo#-
KO#). J/iMHa WIMHBL IO OKPY:KHOCTH H M3MeHeHHe ee (hOPMBI
1103B0JISI10T 06ecHeunTh CBOEBPEMEHHOe HaKaJjblBaHHe KJayOb-
Hefl Ha MIVIB, 4 TakKxke ocBoGOXKieHHe ux c ura. Ilpu nox-
xoje pbrara 10 uriopepikarenass ¢ HaKOJOTBIM KJIyOHeM K
[IHHE MIVIOJEpKAaTeJNb TOCTENeHHO NOBOpauMBaeTcs IO Ha-
NpaBJAeHUIO CTPEJKH; IPH 3TOM HIJIbI BHIXOAAT M3 KJAYOHS,
TaK KaK {IOCJAeAHNH yaepKuBaeTcs yIopaMH.

OcBoGoxKaeHHBIH KaIyOeHb manaer B 60po3ay, NOArOTOB-
JIeHHY10 60po3aopacKpeiBalomum AuckoM /1 u comHukoM 9.
Janee muHy yaep:KuBaeT HIJIOAepKAaTedb B OTBEAEHHOM
MOJIOKEHHHU, II0Ka YIOp He NOJOHAeT K NMUTAaTeJbHOMY KOB-
ury.

Tlo mocTumeHHH NHTATENBHOTO KOBIIA DBIYAT CXOAUT C
wuabl. [lox peiicTBueM npy:KHHBEI 3 HIJIOAepXkKaTeNb MOAA-
.€TCs1 BHepe] O yrnopa, HakKa/JblBasg Ha HIVIBl  OYepedHOi
KJ1ybeHb B myuTaTelbHOM KoBllle. B nanbHeifimieM mnpouecc
MOBTOPSETCH.

KOHCTPYKIHST MTONbYATOrO BbICAXKHBAIOLIETO almapara
T4KOBA, YTO MOMEHT OCBOOOXKAeHUST KAyOHeH ¢ UrJa He 3aBH-
CHT OT pa3MepoB kiayGHeid. MomenT ocBoGoxaenus onpene-
JSIETCA pasMepaMy UrJd ¥ CHJIOH HX CLeNJeHHs ¢ KJAyOHSMH,
‘OT 3THX ABYX (DAKTOPOB 3aBYCUT BeJHUHHA, HA KOTOPYIO cJe-
JYeT NOBEepHYTb phluar Uraojep:Kare/s, UTOOb OCBOOOAATDH
kayOenb, Cxema paboThl MroJbyaToro amnnapara noxasaHa
na puc. 18. IloBopoT puiuara / uraoaep:katess OCylLecT-
BJsIeTCS1 BCJAENCTBME HaberaHus ero xyJaauka 2 Ha LIMHY.
[IlyHa & HenmoABHMKHO 3aKpelJieHa Ha KOpIyce MaLIiHbl.
Ilpoduap WIHH TAaKOB, YTO PaAHYC-BEKTOPHl r; TOUEK IUHHBI
'YMEHbINAIOTCS B HAnpaBJeHuU BpalieHus aucka 4. ITosromy
TIPU BpaLEHHX JUCKA B HANPABJACHUH CTPEAKH DaccTosiHHe
MEXAY NIMHON H OCbIO BpallleHMs JHcKa yMeHbluaercs, OJa-
roaapsl uemy UrJIOAEepKAaTeNb OTXOAUT OT HeNOABHIKHOIO
-ynopa 5 mucka. HemoasyKHbIH ynop yAep:xuBaeT KayOHH, a
MTJIBl BHIXOIST H3 KJAYOHS, TeM caMblM ocBofoxaas ero. Ms-
MeHeHWe yIja op [OJOXKEHHS pbluara HIVIOAEpKAaTeNast
onpeaensieTcsl M3MeHeHMeM NpOoMUAT IWIHHEL OTHOCHTE/bHO
OCH BpallleHHd JUCKa.
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