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BBEAEHHE

B nacrosiiee Bpemsi B pa3BHTBIX CTPaHAX NPOU3BOJICTBO Cellb-
CKOXO3SICTBEHHON MPOAYKIMH HEPA3pPLIBHO CBA3AHO C TpOBeEJE-
HHEM OPOCHTEIIBHBIX MeqnopaTuBHbIX pabot. Tot ¢axt, yro Poc-
cuiickas Desiepauus B coBpeMeHHbIX ycnoBusx umeer 13 % no-
CEBHBIX TUIOIIAJCH OT MHPOBOrO YpPOBHS H NIPH 2TOM HOIydYaeTt
mumb 2 % ypoxas [281], roBoput cam 3a ceba. Mmenno sddex-
THBHOE MCNO/IL30BAHHE KOMIUIEKCA METHOPATHBHBIX MEPONPUATHI
no3BoAUT POCCHH 3aHATL NEPeoBbIe MO3ULMHU B CEITbCKOXO3AHCT-
BEHHOM IPOH3BOJICTBE H €/KETOJHO MNOJIyYaTh IapaHTHPOBAHHBIC
BBICOKHE YPOKaH.

B muposoii npaktuke Gonee TperH BCeH CEIBCKOXO03SHCTBCH-
HOH MPOAYKIHUH TOJNYYAIOT ¢ OPOLIAEMBIX 3EMEJb, 3aHHMAIOLIHX
17 % Bceit ncnone3yemoii nnomaan. B Poccun opomaemsie 3eMiin
cocTaBisiioT nuiib 3,5 % ot obuieit ninowaan namuu [281].

Kpusuchoe coctosHue, B KOTOPOM HAXO/HIACH MENHOPATHR-
Hag orpacib Poccuu B nepuoa IKOHOMHYCCKHX Mpeobpa3zoBaHHil
koHLa XX B., U KaK CJIC/ICTBHE — 3HAYNTENLHOE COKpalleHHe (u-
HAHCHPOBAHMA OTPACHH 3ACTABWIN OPraHU3aly, 3aHHMAOLIHECH
SKCIUTyaTalHell OPOCHTEALHBIX CHCTEM, CYIIECTBEHHO CHU3HTH
00BEMBI  IKCIUTYATALIMOHHO-PEMOHTHBIX  pabOT Ha HHKEHEPHO-
MEJIHOPATHBHLIX COOPYKEHUAX. (DHHAHCHPOBAHUA OPTAHW3ALIHAM
MEJIHOPAaTHBHOIO KOMIUJIEKCA XBaTalo JIMIIL Ha TO, 4TOOLI XOThH
KaK-TO CYIIECTBOBATH M NOLJCPKUBATHL 1I0Aa4Yy BOJALI HAa KH3HCH-
HO BaKHbIC OOBEKTHI M OPOILAEMBIE IUIOLLAAN. DKCITYaTALIMOHHO-
PEMOHTHbIE PpabOTHI BBIMOJIHMINCH HE B MOJHOM 00beMe, a HHOT /A
H BOBCC HE MPOBOAMWINCL. BesieicTBre y10ro OpOCHTE/IbHBIE KaHa-
bl CTAJM MHTCHCHBHO 3apacTaTh TPABAHOH M JAPCBECHO-KYCTap-
HHUKOBOH PAaCTHTENBHOCTBLIO, pa3pyiuaiack uX OOJMIIOBKA H 1PO-
HCXOJUIIO 3aHJICHHE PYCell.




Heobxoaumo ormernts, uto 3a mepuon ¢ 1990 mo 2000 r.
M0 METHOPUPYEMBIX 3emelb B Poccmiickoli Meepaunn co-
kpatuiach ¢ 11,27 g0 9,1 mutH ra, B TOM 9HciIe oponraemsix ¢ 6,16
no 4,47 man ra (na 27 %) [281]. ITpuuem B Caparosckoii o6nacti
MI0WA/Ih OPOIIACMBIX 3eMeJIh COKPATHIACh 3a ITOT IIEPHOJ NpaK-
THYCCKH BJiBOe [2]. B nactosimee Bpems B obnactu mmeerca 2573
THIC. TA PErYJIAPHO OPOILACMBIX 3EMElTb, H3 HIX (PaKTHUCCKH NMOJTH-
Bactes 165 Toic. ra [15]. Crenens u3HOCA OPOCHTENBLHBIX CHCTEM
Capatosckoii obnacti va 2007 r., no ganusim ®I'Y «Vnpasnenue
«CaparoBmenmoBoxo3», cocranisiia 51,8 %.

B cBs131 €O 3HAUNTEILHBIM COKPAICHHEM (HHAHCHPOBAHHS IKC-
MAYaTalHOHHBIX MEPONPHUATHI 0COOEHHO 0CTPO Ha JIAHHBIH MOMEHT
CTOMT TIPOOJEMa OYHCTKM MCIHOPATHBHBIX KAHANOB OT JIPEBECHO-
KyCTapHHKOBOI PACTUTENBHOCTH M JIOHHBIX OTi0%keHwii [6, 10].

AHanmM3 CyHIECTBYIONNX TEXHONOTHH M TEXHUYCCKHX CPCIACTB
MEXaHu3aLuK paboT 1o IKCIUTYaTalMN OPOCUTEIBHBIX KaHAIOB TOKa-
3BIBACT, YTO 3PPEKTHBHOCTH U TIPOM3BOIHTCILHOCTE HTHX paboT cy-
WICCTBCHHO OTCTAlOT OT COBPEMCHHBIX TpeOOBaHW MPOM3BOJICTBA.
Ipy BBINOIHEHUH HEKOTOPBIX Omepaiiiii (OYHCTKA KaHAIOB B CTEC-
HEHHBIX YCIIOBHAX, YOOpKa CpEe3aHHOIl PacTHTCIIBHOCTH, PEMOHT 00-
JIMIIOBKH M T. I1.) JI0 CHX [OP HCTIONB3YETCS MATOTPOH3BOINTETHHBII
pyuHoit Tpya. B sactosmee Bpemsi HeOOXOMMBI HOBBIC KOMILICKC-
HBIC pecypcocOeperaronme TeXHOIOTHH U BBICOKOAD(EKTHBHBIC Ma-
IIHHBI, CIIOCOOHBIC 3HAUHTCIIBHO MOBBICHTH MPOH3BOAMTCABHOCTh H
Ka4eCcTBO BBIIOMHACMBIX IKCIUTyaTalMOHHBIX paboT, obecneunTh Ha-
JICKHOC TPAHCIIOPTHPOBAHHE BOJIHI K OPOLIAEMBIM TUIOLIAIAM, YITy4-
IINTh Ka4yeCTBO CaMOii OPOCHTENbHOM BOJBI W B UTOre YBEIWUYHTH
YPOKAHHOCTE CENbCKOX03AHCTBCHHbBIX KyIbTYp. YunThIBas TOT (haKT,
YTO MMOBBIIICHHEC YPOKAITHOCTH OKa3bIBACT HCMOCPEJACTRCHHOE BIIMS-
HHC Ha YKPCIUICHHE NPOJOBOIBCTBEHHOI OC30MacHOCTH CTPaHBbl, /1aH-
HOC HAYYHO-HCCIICIOBATENLCKOE HAMPABJICHHE ABIACTCS AKTYAIbHBIM
H TICPCIICKTHBHbIM.

Takum 0Gpa3zom, 1enbI0 HALIETO HAYYHOTO WCCIIC/IOBAHUS SB-
aseres  noselmeHue dddexktuBHOCTH PAabOTHI  MEIHOPATHRHBIX
CHCTCM 3a cYeT pa3paboTKH HOBBIX M COBCPLICHCTBOBAHMS CYIIIC-
CTBYIOLIMX TEXHONOTMH H TEXHWYCCKUX CPEJCTB, TPHMCHACMBIX
JUIS TIPOBC/ICHHUSA IKCITYyaTallHOHHBIX paboT Ha OPOCHTC/IBHBIX Ka-
Hamax.

I'IABA 1. AHAJIU3 COCTOsIHUS
MEJIMOPATUBHOI'O KOMILIEKCA POCCHH
H CAPATOBCKOI'O 3ABOJI'KbS

1.1. CocTrosinne OPOCHTEJbHBIX CHCTEM
H HEPCIIEKTHBLI PA3IBUTHHA
MEJIHOPATHBHOI'O NIPOM3BOACTBA

1.1.1. CranoBienue H pa3sBuTue
MEJAHOPATHBHOI'0 KOMILICKCA

B YCIOBHAX COBPEMCHHOI'O arpapﬂoro NPOU3BOICTBA B Poccun
H JIPYTUX CTPaHAX MEJIROpaLus 3eMeiib Oblla U OCTAeTCs OIHOH H3
CTpaTernyecknx orpacieH cenabckoro xossiersa. C JaBHHX Bpe-
MeH Oopbsba ¢ 3acyxoii cunrTanach 3ajaqeil rocyaapcTBCHHON Bak-
HOCTH, PA3BHTHIO MCIIHOPALIUH Y ICIIAIIOCH DosblIOE BHHMAHHC KaK
B apckoit Poccnu, Tak 1 B rojisl coBerckoii Biactu [64]. [lepejo-
BOI OTEYECTBEHHBIH M 3apyOeikHbIil OIMBIT MOKA3LIBACT, YTO TOIBLKO
MEJTHOPHPYEMBIC 3eMIIH criocoOHbl obecneunTs dPPEKTUBHOE Pa3-
BHTHE CEJIbCKOX03ANCTBEHHOTO IIPOU3BOJICTRA.

B Poccun Gonee 70 % Beex CelbCKOXO3AHCTBEHHBIX VIO U
okos1o 80 % nauHu pacHONOKCHB B 30HAX HEJOCTATOYHOTO HJIH
HEYCTOHUMBOIO YBJIAKHEHHS aTMOC(EPHBIMH OCaJKaMH, C HacTo
MOBTOPSIONIMMHCS 3aCYXdMH M CYXOBESMH, PE3KO CHHKAIOLIMMU
YPOKAHHOCTh H BAaJIOBbIE cOOPBI CEIBCKOXO3AICTBEHHBIX KYJIbTYP
[137]. B a1ux yciaoBusx ctabHIbHOE MOJIYYEHHE BBICOKHUX YpPOsKa‘
€B M ITOBBILUEHHE MPOAYKTUBHOCTH 3€Mellb BO3MOYKHO TOJIBKO 34
CYCT MCINOIL30BAHHSA OPOLICHHS B KOMIUIEKCE C JAPYTHMH BHJIaMH
MEJIHOPALHHL.

JU1st noBblIeHHs NPOJYKTHBHOCTH CEIIbCKOXO3AHCTBEHHBIX YIO-
JMil B 3acyluMBoii 30He B niepuo/t ¢ 1966 no 1990 r. Gbu10 BBEACHO B
IKcIyaraunio 4,65 MIH ra opollaeMblX 3eMellb, BCICIACTBHE 4ero
o01ast noians ux Bozpocaa 10 6,16 mix ra. bosiee NoaoBHHBI 0PO-
iaeMbIx 3emenb (61 %) cocpeloToUeHO B JIBYX €BPOINCHCKHUX PErno-

>




Hax Poccun — Cenepo-Kaskaszckom (2,12 v ra) u [Tosomxekom (1,7
MJIH 1a). 3HaYHTEIbHO PACHIMPCHBI TUIONIA/H OpPOLIACMOIl MallHi B
[Henrpansho-Yeprozemuom, Ypanbekom n 3anaino-Cubupekom pe-
rinonax (tabn. 1.1) [137].

O6mas nuioniaae OpomaeMbiX U OCYIICHHBIX 3eMenb K 1990 1.
jgocturna 11,27 mnH ra, 9T10 coctaBuino 5,2 % CelbCKOXO03MiiCT-
BCHHLIX yroauit ctpaunt. B Hacroanice Bpems B Poccmiickoit ®e-
JIepaluu B OpOLICHHN Hyxaaercs 71,5 mnu ra 3emens [136].

Tabmuua 1.1
IMTokazaTenn pa3sBHTHA OPOIICHNS
110 NPHPONO-IKOHOMHYECKHM PerHonam
3acyuminBoii uactu Poccun, Teic. ra
Tpnposno- Tonpl
IKOHOMHYCCKHE
PErHOHBI 1965 [ 1970 [ 1975 | 1980 | 1985 | 1990 | 2000 | 2004

Poccuiickas Deepaiis 1510 | 1948 | 3682 | 4989 | 5799 | 6156 | 4466 | 4546
B ToMm uncne:

Cesepo-KaskasckHii 918 | 1168|1462 1766|1920 (2117 | 1687 | 1867
TMosomkckuii 171 [ 295 | 868 [ 1192[1512[1702] 1154 [ 1142
Uentpansro-Yeprosemuniii | 5 1 15 [ 204 | 300 | 381 | 483 | 253 [ 247
Ypanbcknii 36 | 48 [ 259 | 434 [ 469 | 516 | 333 | 305
3ananro-CuGupckuii 32 | 35 [ 143 ] 235 ] 294 | 606 | 266 | 257
Bocrouro-Cubupcrait 296 [ 301 | 348 | 348 | 358 | 420 [ 290 | 294
JlanbHeBOCTOUHBIIT 14 13 70 | 137 = 147 | 114 | 122

Beero B 3acymumBoii 3ome,

% 9 | 96 | 89 | 86 | 85 | 87 | 89 | 89

B nepuoa pacusera MesMOpalMH Ha OpOLIACMBIX 3CMIIAX
cTpaHbl Npou3BoHAoCk 10 20-22 % NpoayKIHMH pPacTEHHCBOICT-
Ba, 10 45 % 3enenbix kopmos [116].

[TpoayktuBHocTh | ra opomaemoii 3emin B ueitom no Poccuii-
ckoit Penepannn k wasany 90-x rr. XX B. Obuna yBenuucHa o
4,2-4.,6 ThIC. K. en. Bo BnaKHBIC rojibl MPOAYKTHBHOCTL Opollac-
MBIX 3eMelb B 2-3 pa3a mpeBbllialia nokasareiau OorapHeix 3e-
MeJlb, @ B 3acyluUInBbic — B 4-5 1 Gonee pa3. Opouienne cnocober-

6

BOBAJIO HE TOJILKO CYIIECTBCHHOMY YBEIHYCHHIO YPOKaHHOCTH, HO
¥ TIOBBILIEHHIO YCTOHYMBOCTH ee 110 rogaM. Hanpumep, MHoroser-
HHE JIJaHHBbIC 10 BBIPAUIMBAHUIO JNOLEPHLI HA 3EJIEHYIO Maccy 1o-
Kazaam, 4to 0e3 OpOoIUCHHS CpeHss YpOKailHOCTh COCTaBIsAET
6,4 1/ra, Torja Kak B C/iydae HCIHOJIb30BAHUS OPOILCHHS JIAHHBIH
nokasarelsb cocrapui 82,5 wra [137).

OHHM U3 PperdoHOB ¢ HauOozee pa3BHTOH CHCTEMOH Opolle-
nus asnserca CaparoBckas obnactb, rae B 1960-1990 rr. Gbuia
CO3/1aHa OJIHA U3 JIYYIHMX OPOCHTEJIBHBIX CHCTEM CTPaHBL. ITO Obl-
710 0B6OCHOBAHO TEM, 4TO 00JIACTH pacnojaracTest B 3acylLIHBOH
KJIMMaTHYeCKO# 30He (M3 38 cenbcknx pailoHos 18 pacnonoxeHbl
B 3aCyUUTHBO# 30He, |1 — B 30He noaynycteidb ¢ 405 HaceneHHbl-
MH [YHKTAMH, HE UMEIOIIMMH NOCTOSHHOIO O0ecreveHHs MuThe-
BOI BOJOIT) U ABISETCH 30HOH PHCKOBAHHOTO 3EMIIC/ICIIHA, B KOTO-
poii Ge3 pasBUTHS OPOLICHHUSI HEBO3MOKHO TIOTY4aTh C'raﬁnnbume
YPOKaH CeNbCKOX03iCTBEHHBIX KyabTyp [144].

[To nanHbiM MHOroseTHHX uccnenoanuii I'.B. Jlerrapesoi,
NOBTOPAEMOCTSH 3acylinBeIX JetT B [ToBomkbe cocrapiser 33 %, a
HOBTOPSICMOCTL MHTEHCHBHBIX 3acyX — 6 % [101]. U3 nocneanux
60 ner B [loBoypkbe 35 okasanuchk NpeiE/ibHO 3aCylUTHBLIMH.
OcobGenno cuiabHBIMH 3acyxu Obutd B 1957, 1963, 1965, 1972,
1975, 1977, 1981, 1991 u 1995 rr., Koria noAasisiONIEe 4YHCII0
XO34HCTB OCTAN0Ch Oe3 3epHa M KOPMOB, BCICACTBUC 4Yero B 3a-
BOJDKBE Oblla 3a0MTa TPEThs YacTh NOrosioBbs ckora. Jlaxke nace-
JIEHUIO B 3aCyLUIMBBIC TOJbl BBIIABAJIOCH BCEIO 10 BEIPY BOJbI HA
CeMblO B cyTkH [144].

C 1975 r. 8 CaparoBckoil o0sacT cTana co3iasaThes Kpenkas
NPOH3BOJACTBCHHO-HAYUHas 0a3za MEIHOPALMK, KOTOpas MO3BOJIHIA
€IKeroJIHO claBath B IKciutyatauuio o 30 Teic. ra MONMBHOIM
3eMJIH H BECTH OpOLIAEMOE 3eMIICJAE/IUC 110 CAMBIM COBPEMEH-
HBIM ¥ HayuHO 00OCHOBAHHBIM TexHonorusm. B nepuoa ¢ 1965
no 1985 r. mjouiaab OpoIIAEMOrO 3eMIEACIHs B CaparochH
obnacti yBesmuuaack ¢ 32 10 532 Thic. ra [144].

C 1972 r. B CaparoBckoii 00/1aCTH HA4YHHAETCA LIMPOKOE
NPHMEHCHHE JIOKICBAHMS KaK Haubonee TEXHUUYECKH nparpec-
CHBHOI'O M OTBEYAIOLEr0 arpOTeXHHYECKHM TPeOOBaHMAM C10-
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coba nonusa. B 061acTH cTaaH H3TOTOBIATH W HCNOIB30BATH HA
NOJIAX WMPOKO3aXBaTHBIC JOXKACBATBHLIC MamuHbl THIA «Dpe-
ra™ u «Bomxkanka». B 1972 r. 6si10 cMonTHposano 17 en. no-
KeBanpHbIX MauH «@perat» n 149 «Bomxkanok», B 1973 r. —
yke 93 «Dperata» u 470 «Bomxkanok». C 1976 r. B obnactn
CTajH CO3AaBaTh H MOWIHCHIINE A0KACBAIbHLIC MAallHHBI
«JInenp». Beero ¢ 1972 no 1997 r. 6pin0 BHeJpeHo 4683 «Bon-
Kauku», 3987 «Dperatos» u 417 «JlHenpos», 4TO MO3BOIHIO
BCE TH TOJbI, BILUIOTE 10 1992 r., pemaTh npobiiemsbl opomenus
nosiei 3aBomxbs [144].

B nepuon 1972-1990 rr. mennoparopamu obnactu 6ui10 BBe-
JACHO B OKCIUTyaTaimio 552,9 Thic. ra opomaeMeIX 3eMeb, rnepe-
CTPOCHBI BCC JIMHUM IEKTpOnepeay, MOJCPHH3HPOBaHbI M YBe-
AHYCHBI MOLIHOCTH KPYITHBIX ICKTPHUYCCKUX TIOJICTAHIMI paifoH-
Horo suadyenus. [lna obecnedenus 6ecnepedoiinoit paborsl opocu-
TEIbHBIX CHCTEM NMOCTPOCHO 336 CTAlMOHAPHBIX HACOCHBIX CTaH-
1M, 4 THIC. KM NHMHUI IEKTPONEpPE/iay, BBCACHO MOACTaHIMIT 00-
et MoHocThio 3 MaH KBT [144].

B 90-¢ rr., B cBa3u ¢ passanom Coserckoro Coio3a ¥ KpH3uc-
HBIMH  SIBJICHHAMHM, MC/IMOPATHBHAS OTPAaCib TEPEIKUBATIA OYCHB
Tshkenoe Bpems. Co3aHue HOBBIX MEIHOPATHBHBIX CHCTEM ObLIO
IPCKPAIICHO, JI0AT0E BPEMsi HE BEJIMCH pabOTHI 110 PEKOHCTPYKIMH
1 BOCCTaHOBJICHHMIO PaHEE MOCTPOCHHBIX CHCTEM, Ha MX IKCILTya-
TaUHI0 M OOHOBACHHC TCXHHKH BBIACHANOCH He 0osiee TpeTH oT
obbema HeoOxommeix cpeaets [133]. 3a 1990-2000 rr. miomans
MEIHOPHPOBAHHLIX 3eMeENb cokpaThiaack ¢ 11,27 1o 9,10 mnn ra, B
TOM YHCIIe opouaeMbix — ¢ 6,16 no 4,47 mun ra [137].

Kpusucupiit nepuos 90-X rr. cuiibHO 0CnaOuII NPOU3BOACTBEH-
Hyto 6asy memmopammn Capatosckoit o6nactu. Henocratounoe
(uHAHCHPOBAHKC OTpPACIH, A TAKKE W3HOC paboTaomiero obopy-
JIOBaHMS W NPAKTHYCCKH NONHOE OTCYTCTBHE OOHOBJICHHA Napka
Matiue B Tederdne 10 jer npuBenn kK ToMy, YTO OBUTH CNHCaHbI H
MCPCBE/ICHbl B OOrapHeie 3HAYMTCIBHBIC TUIOMANH OPOIIACMBIX
3emens [97].

[To mmarpamme, npencrasieHHoi Ha puc. |1, MoXHO HarsiI-
HO MPOCJICAUTh PE3KOE COKPALLIEHHE OpoIaeMbiX 3emeib, OaHako
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B MOC/ICIHEE JCCATHICTHC CHTYaUHs HCCKOIBKO CTAOM/IM3MpOBA-
nace. B Hactosmiee Bpems ofmias miomiags MEIHOPHPYEMBbIX 3€-
menb B Capatosckoii obnactu coctapaser 257,3 Thic. ra, U3 KOTO-
PBIX TommMBacTes 0kono 64 %.
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Puc. 1.1. Xapakrepuctuka opomaemsix 3ement Capatorckoii obaacTi

Ha puc. 1.2 npejicraBienbl OCHOBHBIC NOKa3aTesll BOJAONOb-
3oBanus B Caparosckoil obsactu [5, 34]. Heo6xoaMMo OTMETHTD,
4TO B MOCIHICIHHUEC TO/bl TAKKE HAMCTHIIMCH HEKOTOpas crabmimsa-
LHA W YBEIHYCHHC NAHHBIX MOKa3aTeicH, CBHACTEALCTBYIOIHE O
noeeiieHnn ddpdexrusroct padorsr @Y «Ynpasnenue «Capa-
TOBME/THOBOIX 03,

OjiHako pa3HHI C JOTIEPECTPOCUYHBIM MEPHOIOM OCTACTCS KO-
noccanbHoi. COKpaieHie BOJONOAAYH, B CBOIO OYepe/b, PHUBEIIO
K CHIDKCHHIO BamoBoro cOopa MpOAYKIIHH PacTCHHEBOJACTBA C
opolraeMsix 3emMenb (puc. 1.3).
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Taioke ¢ Hauana 90-x rr. B Poceniickoit denepaiiuy B 1IETIOM H
CapatoBckoil 00JacTH B YaCTHOCTH NMPAKTHYCCKH MPEKPATHIOCH
OOHOBJICHHE TapKa MamiMH OpraHu3alyi, 3aHUMAIOIMXCA IKC-
MIyaTauucii ¥ peMOHTOM OPOCHTENbHBIX cHCTeM. TIpu HTOM 11po-
H301IJI0 PE3KOE COKpalieHWe pa3paboTikH, NMPOM3BOJCTBA H BHE-
JpeHus HOBOH MenopaTiBHOi TexHuky [9, 134].

Jlns nonyucHus 0osee MOMHOTO NMPEACTABICHUA O COBPEMEH-
HOM COCTOSHHH MeauopatuBHoro kommiekca Poccun u Capatos-
CKOro 3aBOJDKbSI, MEPCICKTHBAX €ro NajbHEHILECIO Pa3sBUTHS, HE-
00X0AHMO TPOBECTH aHAMH3 MOKa3aTe/acH MEIHOPHPYCMBIX 3¢-
MeJIb H OPOCHTEIILHBIX CHCTEM.

1.1.2. CocrosinHe MeJIHOPHPYEMBIX 3eMeihb
Poccuiickoii ®epepaltii H OPOCHTEIBLHBIX CHCTEM
CapartoBckoro 3aBo/Kbs

B nacrosiee Bpems obias tepputopus Poccuu coctaBiser
1707,54 mnn ra. JlecHpie yroaps 3aHuMaioT 45 %, ONeHbH Mact-
ouma — 19 %, soanas nosepxHocts — 4 %, npoune 3emiu — 19 %.
Ha 13 % mnomajas, 3aHaThiX CEJIbCKOX03SHCTBEHHBIMH YTOIBSAMH,
NPOH3BOANTCS BCSI MPOIAYKLHA CCIBCKOrO X03AHCTBA, MCIOJIB3YC-
Masi B MPOJOBOJBCTBCHHBIX E/IAX, @ TAKKE B KAUCCTBE ChIPhs JUIA
npombiiieHHoctH [137).

[To Hanuuuio NaurHM, ABIAIONMICHCS TIaBHBIM CPEACTBOM IPO-
M3BOACTBA CCILCKOXO3AHCTBEHHON Mpoaykumu, Poccus 3anumaet
tpetbe Mecto B Mupe (CHIA — 186 mnu ra, Uuansa — 166 min ra,
Poccust — 130 min ra). B pacdere Ha KaI0ro poCcCHAIHHHA MPHXO-
mutesa 0,83 ra namHu npu cpenHemupoBoM nokasatene 0,23 ra.
OHaKko 10 YPOBHIO MHTCHCHMBHOCTH HCHOJIb30BaHHs MAlIHH, KO-
TOPBIH XapaKTepU3yeTcsi YACALHBIM H BaJIOBBIM 0ObeMaM# Moiy-
qacMo# npojykimu, Poccus HE BXOIMT B Ipyniy JHAHPYOMIMX
crpan. CpeaHeroaoBoi 00beM MPOU3BOACTBA 36PHA B PacucTe Ha
Jyury Hacenenus coctapiset 340-550 kr, 4To MEHBILIC HOPMaTHB-
HOT'O TOKa3aTesis COCTOSHHS MPOLOBOILCTBCHHON Oe30MacHOCTH,
ycranopieHHoro B pazmepe 600 kr. CokpatuTh JOMI0 HUMIIOPTa
CENBCKOXO03MCTBEHHOM NPOAYKIHHU, KoTopas coctasisaet 30-50 %,
BO3MOXKHO TOJIBKO 3@ CUCT YBEIHUCHHS 00BEMOB MPOM3BOJICTBA ITy-
TeM HHTCHCH(PMKALIMH HCTIONB30BaHHSA TAIITHH, B TOM YHCIIC HA OCHO-
BE MCITMOPALIMH CE/TbCKOXO3IHCTBEHHBIX 3eMenb [137].
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AHanu3 MHPOBOTO OMNbITA CBHJCTE/ILCTBYET O TOM, 4YTO
HMCHHO HCII0JIb30BAHHE MEJIHOPHPYEMBIX 3€MENb SIBISICTCH OC-
HOBOH CTabMIM3alMK  CeNbLCKOXO3AHCTBEHHOTO MPOM3BOJICTBA
[281]. Mo ouenxe World Resources Institute, opomaembie 3emin
COCTaBNAT OT obuiedt nuowaamn nawuu: B Slnouun — 63 %,
Hunepnannax — 60 %, Kurae — 52 %, Pymeiunn — 31 %, Unann —
28 %, Uranuu — 24 %, CHIA — 23 % [281]. B naweii xke crpane
Aaxe B caMblii nuK paszBuTHa Meauopanun (1990 r.) obuias
[1011a/1b OPOLIAEMBbIX H OCYIICHHBIX 3€MEJIb COCTABIAIA BCETO
5,2 % OT HMEIOILHXCS CEJIbCKOXO3AHCTBEHHBIX YIOHi.

C navana 90-X rr. NMOYBEHHO-METHOPATHBHOC COCTOAHHE OPO-
IIAEMBIX M OCYILIAEMBIX 3eMe/b B POCHH M3 rojia B roji yXy/(LaceTcs:
IUIOIA/Ib 3€MEJb B XOPOLIEM COCTOSHMM COKPATHIACL Ha Opolac-
MBIX 3eMJIX Ha 34 %, Ha ocywaeMblX — Ha 63 %. OpocHTebHbIe
CHCTEMBI, pacrojlaralonmecs Ha mioaan 6onee 2,2 MiH ra, U ocy-
wMTesnbHbIe Ha riowaau 0,9 M ra tpedylor pekonctpykipu [137].

BBoji B 9KCIUTyaTalMIO HOBBLIX OPOLLACMBIX H OCYIIAEMBIX 3€-
MeIb NMPAKTHYECKH NPEKPaTHIICH, PEKOHCTPYKLHMSA THAPOMEIHOpa-
TUBHBIX CHCTEM BblIIONIHAETCH He Oosee yem Ha 5-10 % ot Tpe-
Oyemoro obbema [137].

Benenersue toro, uro Gonbiuas 4acTs celbxo3yroaumii Poccuu
HAXOJIMTCs B 30HE PHCKOBAHHOI'O 3€MIIC/E/IHA € YaCTO MOBTOPSIO-
HIMMHCS 3aCyXaMH, YPOKaHHOCTh CEJIbCKOXO3SICTBEHHBIX KYIlb-
TYp W NPOAYKTHBHOCTH JKUBOTHOBOJCTBA OCTAIOTCA HH3KHMH, a
00BEM NMPOU3BOJICTBA NMPOIOBOJILCTBUS BapbUPYET MO rofamM. Yse-
JHYUTE 00BEMBI 110JIy4aeMOro NPOAOBOJILCTBHA H HEHTPAIN30BaTh
HEraTHBHOE BIIMAHHUE 3aCyX M CYXOBEEB Ha MPOAYKTHBHOCTH CElib-
CKOXO3SiiCTBEHHBIX KyJIbTYp, 0coOeHHO Ha fore Poccum, MOKHO
TOJBKO H4 OCHOBE NPUMEHEHHA PA3/IMYHBLIX BHIIOB MENHOPALHH,
HANpaBJICHHBIX HAa ONTHMH3ALMIO COYeTaHuss OOrapHOro M opo-
IIAEMOTO 3eMJIE/IeNus, paciupenne paboT 1o arpojecomMennopa-
[1UH, MENHOPALHHK COJIOHLOB 1 ap. [137].

HemanopaxHoe 3HayeHHe B IMOC/HEAHHE TOAbI NpHOOpETAET
cHabKeHue HaceneHus, 0COOEHHO B CENLCKOH MECTHOCTH, KayecT-
BCHHON M YHCTOH BOjoi. O1HAKO MOJIOKEHHE B 3TOH cepe Takke
OCTABJISIET JKENATh JIyUIIEro.

B Poccun cymecrByer nopsiaka 93 Thic. cHCTEM HELEHTPAIH-
30BAHHOTO BOJIOCHA0KeHUs1, KOTOpbIe 00Cay)kuBatoT 47,5 % cenb-
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CKUX HACCIICHHBIX MYHKTOB, WM 25,2 MiH xkuteneii. Okono 32 %
CCITbCKOTO HACC/ICHHA MOJIb3YIOTCS BOJIOH M3 KOJOALCB, POAHHKOB
0e3 Kakoii-1M00 OUMCTKH M YCTPOHMCTBA BOJONPOBOJHBIX CHCTEM.
[To mauubiM caHdnmaemMciyxobi, 21 % oObema moxaBacMoOH 10O
CCNBCKOX03AHCTBCHHBIM BOMONPOBOAAM BOJIbI HE COOTBETCTBYET
tpebopanmam 'OCTa. ITpuuaunoii 31010 ABAACTCA OTCYTCTBHC BO-
JIOTIOATOTOBKH Ha MHOTMX CHCTEMaX BOJOCHA0KCHHA, BCIICIACTBHE
4ero TCXHUKO-CAHWTAPHBIN YPOBEHb MX ocTaercs HU3KMM. bonee
30 % cucreM BOIOCHA0KCHIMS HYK/IaeTest B peKOHCTpyKimH, 11 % —
B TIOJIHOM BOCCTaHOBICHUH, 13 % — B pacmmpennu [137].
OcHoBHas J10J1 CEIBCKOXO03MiCTBCHHOM npoaykuuu, 10 70 %
B CTOMMOCTHOM BBIP@KCHHH, TPOW3BOJNTCA B 3aCYILIMBOI 30HC,
kyzna sxonat [lentpanbuo-Yeprosemusiii, [Topomkceknid, Cesepo-
Kaskaszcknii, Ypansckuii, 3anagno- u Bocrouno-Cubupckuii pe-
ruomsl. 37echk BbipammBactes csbiie 80 % Bcero poccHiickoro
3¢pHa, 3HAYHTCILHOC KOIMYECTBO APYroii MPOAYKIHH CEIbCKOro
xo3sgiicTBa. OJIHAKO M3-3a HE3HAYMTCILHOTO YJICIBHOIO BEca 0po-
mracMbIxX 3emenb (4,2 %) pemalomero BAHAHHA Ha CTaOUIILHOCTD
MPON3BOJICTBA CEIBCKOXO3SHCTBEHHON NPOJYKIMA TH PETHOHBI
He okazpiBatoT. Hanbonbuias HeycToYMBOCTh NPOH3BOJACTBA pac-
TCHHCBOYCCKOI MPOAYKIMH oTMevacTes B [ToBO/KCKOM perone
1 xapaktepusyercs kod(pduumenramu Bapuaunn or 0,22 B Pec-
nyGnuke Tatapcran 1o 0,39 u 0,45 coorBercrBenno B Capartos-
ckoit u Bonrorpasackoit obnactax. I[To Cesepo-Kapkazkomy peruo-
Hy OllCHKa BapuabenbHOCTH MHOTOJNIETHEIO psijia TOJIOBBIX 00Be-
MOB MPOM3BOJICTBA 3CPHA XAPAKTCPH3YCTCA MOKA3aTC/ICM Cpe/HeH
yeroitunBoctn C, = 0,17 (0,1 < C, < 0,2). Takum 06pa3om, TOIBLKO

Cesepo-Kaskasckuii pernon, ommyatommiics Oosee Onaronpust-
HBIMM arpoKTMMaTHYCCKUMH YCIIOBHSAMHU M HMCIOLIMI B CTPYKTYpE
namun 6osee 10 % oponracMbix 3eMellb, MOJKHO OTHCCTH K paii-
OHY C JIOCTaTOYHO YCTOIUMBBIM pa3BUTHEM 3emueenus [137].

PaccMOTpHM COBPEMCHHOE COCTOAHME OPOCHTEILHBIX MEJIHO-
pauuii B CapatoBckOM 3aBOJIKBE.

CaparoBckas 001aCTh pPacHonaraeTes B 3acyIIMBOI 30HE H ABIIA-
eTCsl 30HOI PHUCKOBAHHOIO 3CMIICICIHA, MOITOMY OC3 pa3sBHTHA OpO-
LICHUSA 3/IcCh HEBO3MOKHO MOMyuaTh CTAOMIBHBIC YPOXKAH CEITbCKO-
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X03MCTBEHHBIX KybTyp. Obnacts obnagaer GOILILIMM HOTEHIHATIOM
TEIUIOPHEPreTHYECKUX ¥ MMOYBEHHBIX pecypcoB, Oosee yem Ha 55 %
TEPPUTOPHH PACIPOCTPAHEHBI TEMHO-KALIITAHOBBIE YePHO3EMHBIE T10U-
Bbl, 30 % 3aHATO YepHO3eMaMu M sumb 15 % cocTaBasioT cBETIO-
Kaniranoesie nouss (puc. 1.4) [27]. Tlpu 3rom knumar CapatoBckoit
001aCTH KOHTHHEHTAJIbHBIH, XapaKTepH3YIOIHHCA TPOIOIDKHTENb-
HBIM H JKapKHM JIETOM, OTHOCHTE/ILHO KOPOTKOH, HO CYPOBOIi 3UMOH,
uHorna OecchexHoil. Temmepatypa wHanbonee temioro mecsua
23,1...26,2 °C, nanbonee xonoanoro —16...-20 °C [151]. B necocren-
HOIf 30He cymma Temmniepatyp cseiitie 10 °C pocruract 2400:..2600 °C,
B crenHoi — 2500...2800 °C, a B cyxocrennoii — 2800...3000 °C.

55%

5%

30%

O- Teuvo-kawmanobse 4epHolenHsie no4bu
B - YepHosemu

O- Cbemao-xawmaxobsie novbu
Puc. 1.4. Tousennsie pecypcrl CaparoBekoit oGnactH

I'naBHoit npoGnemoii CapatoBckoro 3aBOIKbs SBISICTCS He-
JocTaTo4Has BiaroobecnedyeHHOCTh 3emelb. CpeaHeroioBoe Ko-
JIMYECTBO aTMOC(EPHBIX OCAKOB B JICCOCTEIHOM 30HE COCTABISACT
400-500 mm, 3a BereratMOHHLIH nepuox — 260-300 mM. B crenHoii
30HE TIOJIOBOE KOJIMYECTBO OCANKOB yMeHbmaercs 710 350400 mm
(250-270 mm 3a BereTalMOHHBIN NMEPUOJT), 4 B 30HE CYXHX crerneif —
710 250-300 MM (70-230 MM 3a BereTalMOHHBIH neprojt). OueBHIHO,

14

YTO TAKOTO KOJAMYCCTBA aTMOC(ICPHBIX OCAZKOB HEIOCTATOYHO JIIA

3 pekTHBHOTO BecHHA 3emiuencans. B cyxue rojbl, Korua Kojimye-

CTBO OCAJIKOB B BEICTAIMOHHbIH NMEPHOI PE3KO YMCHBILACTCH, YPO-

KAIHOCTh CCITLCKOXO3ANCTBCHHBIX KYJIBTYP CYLICCTBEHHO CHHIKACT-

csi. [Tpu armocdepHbIX 3acyXax 1MoceBbl 3a4acTyiO MOJHOCTBIO TIOTH-

‘ daror [27, 28]. B takux ycnoBusix »(p(PeKTHBHOE BEICHHE CEIBCKOro
XO3AHCTBA BO3MOXKHO TOJILKO MPH OPOIICHHH 3CMC/Tb.

Cornacro aanueiM PI'Y «Ynpasnenne CapaToBMEITHOBOIXO03», B
2009 r. B obmactu uMmenock 257.3 Thic. Ta OPOIIAEMBIX 3EMCIIb, T1JI0-
a/1b KOTOPBIX B MTOCIC/IHHC TO/Ibl MPAKTHYCCKH HE MEHsach. B xo-
poOLIEM COCTOSHHH HaxoauTcs okono 75,7 % opomacMbix 3eMeib
(puc. 1.5), npuveM aHHBIC MOKa3aTeny ocTalorcs 6e3 W3MeHeHMit
yxe na npotsbkennn 10 ner [2, 10, 14, 26, 219].

14%

O- Xopowee
M- YdobnembopumensHoe 75,7%
HeydobaembopumensHoe no
O - Cononuebamocmu
A O - 3anezanuw zpyrmobex Bod
W - 3aconenun

B - Cononuebamocmu u 30nezanuw 2pysmobux Bod

@ - 3onezonuw zpywmobex Bod u 3ac0neHUR

Puc. 1.5. Cocroanne opomaemux 3ement Capatosekoit o6nactn

Heobxonumo Taxke OTMETHTB, YTO TPOIOJKAIOTCA CIICAYIOMHE
HEraTHBHBIC TIPOLICCCHI: COKpAILCHHE OOIICH TUIOMAMH CEbCKOXO0-
3AHCTBEHHBIX YTO[MI, YMCHBILICHHE [JIOLIAJH OPOIIACMBIX 3CMCIIb;
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YXYAUICHHE HX METHOPATHBHOIO COCTOSHHA W XO3SMIHCTBEHHOrO HC-
MOJb30BAHKA; HAPACTAHHE OTPHULIATEILHOrO DanaHca ryMyca Ha rari-
He (1o 1-3 1/ra B ron); yCHICHHE NPOLECCOB PO3UM M OMYCTHIHHBA-
HUS; 3arPA3HCHHE MOUB TSHKEIBLIMH METAUIAMH M PaJHOHYKINIAMHE,
YBCJIMYCHHE TUIOLIAJEH € CHIBHOKHMCIIBIMM TIOMBAMH, Ha KOTOPBIX
OrPAaHHYHBACTCS CCILCKOXO3AHCTBEHHOE TPOM3BOACTBO, WHTEHCHB-
HOe 3a00nauMBaHME M NOJTOIUICHHE 3EMEllb; 3apacTaHue JPeBECHO-
KYCTapHHKOBOH PAaCTUTEIBHOCTBIO; YXYALICHHE COCTOAHHUS €CTECT-
BCHHBIX JIyrOB M nacrbuil. Bee 510 NpHBOAMT K Pe3KOMy coKparie-
HHUIO MJIOIIAZCH CENBbCKOXO3AHCTBEHHBIX YrOMHH, YXYIAIICHHIO BOJI-
HO-(DM3HYECKNX, (PHIHKO-XMMHYECKHX CBOMCTB I10YB H CHHKCHHIO X
mwopoponusi. Tlo onenxam cnenpamicTos, B Oymkaiimue 1015 ner
IUI0JIOPOZIME MOYB MOXKET CHHU3HTLCA JI0 €CTECTBCHHOIO YPOBHMA, 4
YPOKaHHOCTh 3epHOBBIX — J10 8-10 wra. Dxonornyeckas ycroiiun-
BOCTb MPHPOJHBIX CHCTEM B PE3YJIbTATE Pa3sBHTHsA yKa3aHHBIX MpPoO-
L[ECCOB 3HAYNTEIBHO CHuUzkaeTcs [18, 216].

B crity BO3HHKHOBEHHS PEaibHO# Yrpo3bl [OTEPH YCTOMUMBOCTH
CEJILCKOTO XO34MCTBA M NMPOAOBOALCTBEHHOH HE3aBUCHMOCTH CTPaHbl
B «OCHOBHBIX HAIpPaBICHHAX AarporpoOAOBOILCTBEHHON MOJUTHKH
[Ipasurensersa Poceuiickoit ®@epepan va 2001-2010 rogs» B
YHCe BaXHeMIIMX ObUla HAa3BaHa 3ajiavda roCyAapCTBEHHON MOJI-
ACPKKH Menuopauuu. B coctase nepBooyepe/HbIX Mep onpejene-
HO «COJCHCTBOBATH MPOBEJICHHIO KOMIUIEKCA MEPONPHATHII 110
CTPOHMTEILCTBY H PEKOHCTPYKUMH OPOCHTEIbHBIX H OCYIHHTE/b-
HBIX CHCTEM, BBUIOJIHEHHIO arpOTEXHHYECKHX, TPOTHBO3PO3HOH-
HBIX, KYJIbTYPTEXHHYECKHX H ApYyrux pabdor» [220].

B CaparoBckoM 3aBosiKbe SKCIUIyaTallMI0 U PEMOHT OPOCH-
TEIBHBIX CHCTEM H THIPOTEXHHYECKHX COOPYKEHHI OCYIIECTBIIA-
er OI'Y «Ynpasnenune «CaparoBmennoBoaxo3». Ha ceroansmnamii
JIEHb 3Ta OPraHH3alua SABIACTCS OJHOH W3 CAMBIX MOLUHBIX B Me-
JIMOpaTHBHOM KoMILieKce POCcHH M 3aHHMAeT TPEeThE MECTO IOCIIe
opranusauuii Crasponons u Kpachonapa [18]. Ynpasnenue umeer
BBICOKHI YPOBCHb CHEHHAIH3AIMN M 3aHHMAETCs NOJAvuel BOJBI
Ha OpolIeHHE U X030bITOBOE BOAOCHAGKeHHe. J[0CTaTOUHO OTME-
THTB, YTO TOABKO OCHOBHbIE onabl OI'Y «Ynpasnenne «Capa-
TOBMEJIHOBOIX03» coctaBisiior 10,6 mipa py0., a Konu4ecTBo pa-
0OTAKOWIMX CENHANHCTOB — 0KOJIO 2 ThIC. yed. [25].
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[lo paumbiM ynpasnenusi, B 2009 r. ocHoBHbie (QOHIBI MEIHOPA-
THBHOTO KoMmiuiekca CapaToBckoi 00/IacTH MMEIN BBICOKYIO CTENEHb
u3Hoca (tabn. 1.2). OpocuTeibHble CHCTEMBI TAKKE J0CTATOYHO H3HO-
wienst (126, 1.3) 1 tpebyioT npoBeeHHs PEMOHTHBIX M BOCCTAHOBH-
TenbHBIX padot [2, 26, 27, 219]. IIpu 7roM 0cOOEHHO OCTPO CTOUT BO-
npoc 00 PPHEeKTHBHOM HCIIOJIL30BAHHH CYIIECTBYIOLIMX TEXHOJIONHH H
TEXHHYECKUX CPEJCTB W pa3pabOTKe HOBBIX, pecypcocOeperaroimx
TEXHOJIOTHIH M MALIUH JUIs1 NPOBEICHHUA SKCILTYaTallMOHHO-PEMOHTHBIX
paboT Ha KaHa1aXx OPOCHTENbHbIX cHctem. HaubGonee onryruma ro-
TpeOHOCTL B HOBOM paboyeM 000pya0BaHMH ¢ KOMOMHHPOBAHHBIMH
arperaramy H JIerko3aMeHAeMbIMH YHMBEPCAIbHLIMU pabOuMMH Opra-
HaMH. DTO CBA3aHO C TeM, 4TO OOMNBIIMHCTBO HKCIUTYaTallHOHHO-
PEMOHTHBIX paboT Ha KaHAIAX JOLKHO BBIMOIHATLCS Ha Oase pactipo-
CTPaHEHHbIX MOOMJIBHBIX MALLIMH, /1Sl KOTOPbIX BAJKHbI TAKME KAYECT-
Ba, KAK MaHEBPEHHOCTb, CKOPOCTb PadOThl, BO3MOMKHOCTL ObICTPOI
CMEHBI HABECHOTO 000PYI0BAHMSL.

Tabnuua 1.2

OcnoBupie Gonjibi MEJIHOPATHBIOTO KOMILIEKCA
Caparosckoii odaacrn

T banancosaa |Ocrtato4Has
Doubl KOMITIEKCa CTOHMOCTD, | CTOHMOCT,
00beKTOB
ThIC. py0. ThIC. pyo.
Aexcanposo-1ajickuii c. Anexcanapos-Iaii 426 858,5 215177
ApKaJlakcKuii r. Apkanak 105 049.8 27276
banakoBcKmii r. banakoso 22125882 | 702 162,5
Drompareonono- . DHrene 13511882 | 5275593
MeIHOPATHBHAA MAPTHA
JleprayeBckuii p. . eprauu 1 087 338,6 | 3727442
EpuioBckHii r. Epmos 2202 6554 | 353 027,1
KanuHuHCckuii r. Kannnunck 578 394 178 536,2
HopoyseHcknii r. HoBoysenck 1 1664955 | 3923826
Iepenwobeknii p. n. [Tepeniod 37507,2 16 328,6
TIpuBomKCKHii r. Mapkc 4555713.9 | 1845775,1
TTyrauesckuii r. Ilyraues 133 940,2 62 721,2
Caparogcmtﬁ 00BOTHH- Kpjicuonamecht(ﬁﬁ 1449 132.9 | 1397452
TeALHBLH KaHan paiion, p. n. l'opHeiii
SR 1O CHRDBENRY 308 |y i 136 622,6 | 594414
JIHOPATHBHLIX OpraHH3al il
IHIEIBCCKHIT r. DHreske 1644 295,7 | 586 039.2
Bceero 17 087 780,7 | 5 454 367,2




Tabmima 1.3

Cocronnme opocHTebNBIX cierem CapaToBekoii ofaacTu

HavskeRORAERE I'on BBOAA [no- | Crenens
OPOCHTENBHEIX CHCTEM B OKCMIyaTa-| 1aib, | WiHoca,
IO THIC. Ta Yo

JlyxoBuuukas 1976 4.8 62,3
ITpuseTckasn 1991 11,5 345
bonemas banakosckas 1985 15,1 37;8
Manas banakorckas 1970 3.8 68,9
KomcomonbcKas 1985 18,1 34.6
oteHne Ha Oasze CaparoBckoro kavana 1971-1990 | 475 73,5
ITprBoIvkcKas (ceBepHbIil MaccHB) 1987 40,7 41,5
ITpuBosikcKas (107KHbII MACCHB) 1986 12,5 34,2
Ilyrauesckas 1988 2.8 26.4
Durenscckas -2 ouepess 1965-1970 12,1 584
I"arapunckas 1975 12,5 51.2
I"ocy1apeTBeHHBIC YYACTKH OPOILIEHIS 1975-1990 | 31,6 50,5
Hroro no rocyapcTBeHHBIM CHCTEMaM 213,0 50,3
Xo3sicTBCHHBIE CHCTEMBI H YHAaCTKH OpPOIIEHHA 443 61,3
Beero 257,3 51,8

B Hacrodmniee Bpemsi BBUY OTCYTCTBHUS CIICUHAIH3HPOBAHHON
MCNHOPATHBHOW TCXHHKH HAa KaHAJIaX MPUMEHSACTCS B OCHOBHOM
YHHUBEpCANbHAA W MOJCPHU3MPOBAHHAA CTPOMTEIbHAA TCXHMKA.
OnHako HEOOXOAHUMO OTMETHTh, YTO 00BEM OCHOBHOMN CTPOMTEIIh-
HOIl TEXHMKH, HAXO/AIICHCA B IKCIUTyaTallHH, TAaKyKe TOCTOAHHO
cokparaeTcsi. YIeabHblii BEC MalIMH C HCTECKIITHM CPOKOM CITyKOBI
B CTPYKTYpPE Mapka OCHOBHBIX BHJIOB CTPOMTEIbHBIX MailiH B Poc-
cuiickoii Deiepaluu COCTaBIISACT OKOJIO TIONOBHHBI, @ B HEKOTOPBIX
OpraHM3aIMsaX cTereHb n3Hoca gocthraer 75 % [2, 24, 31].

Mapk maumu B CapatoBckoi obnactu, Haxojsmmics Ha Oa-
nmance DI'Y «Vnparnenne «CapaToOBMEIHOBOAX03», COCTOHT B
OCHOBHOM M3 YHHBEPCAIBHOI CTPOUTCIBHONH TEXHHKH: OJIHOKOB-
IOBBIX IKCKABATOPOB, OY/Ib103€POB, CKPENEPOB, aBTOKPAHOB M TIP.
BOJBIMHCTEO MALIMH MMCIOT BBICOKYIO CTCIICHb M3HOCA, a MapK
MalliH B IICJI0M HYK/IAeTCA B 0OHOBICHHH H MOTIOJHEHHH HOBBIMH
momenamu [9, 26-28, 133, 156, 219]. Tomeko B [TpuBOmKCKOM,
Epmosckom 1 DHrenseckoM ¢umanax PI'Y «Ynpasnenue «Ca-
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PATOBME/IHOBOIX03» HCHOJBL3YIOTCA B CAMHHYHBIX IK3CMILIAPAX
Kycropessl, paspaorannbie yueHbivu CIAY um. H.W. Basunosa.
OcranbHOi 00beM paboT BBIMOMHAIT JMO0 C HCHOB30BAHHCM
MallMH, He MPeIHA3HAYEHHBIX /U1 JaHHOTO BHia pabor, mubo c
NPUMEHCHIEM PYYHOro Tpy/a M npocteiimero uncrpymenta. fipn
3TOM 00BeMbl PabOT 110 OUMCTKE KAHAIOB OT KYCTapHUKA U MEJIKO-
neckst B CapatoBckoii 06/1acT M3 rofa B roj BO3pacTaior, U Ha
(oHE MX NOBBILIEHHS HEXBATKA BHICOKONPOM3BOAMTEIBHOMH Cric-
LHATH3UPOBAHHON TeXHHKH OILYIAETCs Haubosee ocTpo.

1.1.3. BoccraHoB/IeHHe MOTeHNHANA
0pOINAEMOro 3eMJIe/le/Iusl i HePCHeKTUBDI ero Pa3sBUTHI

COBpEMEHHOE BO3POXN/ICHHE MEIHOPATHBHON OTPAcian Hepas-
PBIBHO CBA3aHO C BOCCTAHOBJICHHEM M Y((DEKTHBHBIM HCIIOJIB30BA-
HHEM Pa3pylIEHHBIX OPOCHTEIBHBIX CHCTEM. AHAJIN3 COBPEMEHHO-
FO COCTOAHHA MPHUPOHOM CPE/ibl H CEIBLCKOXO3SHCTBEHHOTO IPO-
M3BOJICTBA, OLICHKA JAMHAMHKH H3MCHCHHA KaUCCTBEHHBIX MOKasa-
Teneii 3eMelib Jal0T OCHOBAHNE FOBOPUTH O TOM, 4TO TEHACHUMA
CHIDKCHUS TUI0I0PO/IHA TIOYB K Xy IIeHHs OOIICH dKOIOrHIecKOi
0OCTAHOBKH B arporpOMBIIUICHHOM KOMIUICKCE COXPaHACTCA H
MOIKET NPUBECTH K HCOOPATHMBIM MOCICACTBHAM.

B nacrosuiee Bpems KOUICKTUBOM BE/YILIHX YUCHBIX arpOMEIHo-
paruBHoro npouis paspadorana «Kouuenums MeIHopalmii Ceb-
CKOXO3siicTBEHHBIX 3eMenb B Poccum». Vimenno B Hell HanGonee
MOJHO HPEACTABICHA CTPATErHs PasBHTHs KOMILICKCHBIX Mennopa-
LMl CELCKOX03SIHCTBEHHBIX 3eMellb,  TAKIKE BbIICICHBI IIPHOPHTET-
HBIC HAMPABJCHHS! TOBBILICHHS NPOAYKTUBHOCTH H S(Q(EKTHBHOCTH
HCIONB30BAHHS MEJHOPHPYEMbIX 3eMejb. [IpHHIMNNANBHAS yCTa-
HOBKA KOHLICIIHY — Oe3YCI0BHAS OPHEHTALUs HA KOMIUIEKCHOE, KO-
HOMHYECKH H IKOJIOrHYECKH 000CHOBAHHOE INPUMCHEHHE BCEX BHJIOB
MeHopalMii B COCTAaBE KYJIbTYPTEXHHYECKHX, TMAPOTEXHHYCCKHX,
ArpOTEXHUYECKHX, XHMHYECKHX, ArPONICCOMENIHOPATHBHBIX NPHEMOB,
HATIPAB/ICHHBIX HA YITyqIICHHE YC/IOBHIl POM3BO/JCTBA PACTCHHCBOL-
qecKol MPOIYKIMH ¢ Y4ETOM HCOOXOIMMOCTH COXPAHEHHSA NPHPO/L-
HO-TeppHTOpHAILHOTO Komiuiekca [137].

Ucxomss M3 HTOH YCTAHOBKH «KOMIUICKCHAs MEJIHOPALHA)
[OHHMACTCA KaK COBOKYIHOCTb B3aMMOCBA3AHHBIX M B3aHMO-
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OOYCIIOBCHHBIX YIYUIICHHIT, ONpEACHAEMBIX CHEIH(PHUCCKUMH
MPUPOJHBIMK YCIOBHAMH KaX/10T0 KOHKPETHOTO YIOJIbsi, Hanpas-
JICHHBIX HA IOBBILICHHE Cro MPOAYKTHBHOCTH H YCTOHUYMBOTO
GyHKUHOHNPOBAHUS arponanmadTa B HEHOM.

Jlnst 03HAKOMIICHHS CO CTPYKTYpOii pazpaboTaHHOl NporpamMmel 1
HAMEYACMbIMHU B OJIMAKaHIIHE IO/l MEPONPHATHAMH MO BOCCTAHOB-
JICHUIO M JTATILHEHIICMY Pa3sBHTHIO MEHOPATHBHOM OTPACIH NpHBE-
JICM OCHOBHBIC acreKThl, OTMCUCHHBIC B KOHLemmy [137].

I. Pazeumue opocumensnwix u opyeux eudos seaopayuu s
NPUOAHUS YCIMOUYUBOCNI 3eMACOeTUIO.

Yrobbl npuaaTh POCCHIICKOMY 3CMIICACTHIO 3acylUIMBOI 30HbI
cpennoro yeroiuusocth (C, = 0,1...0,2), kotopas XapakrepH3oa-
siack Obl monysueHneM He MeHee 600 Kr 3epHa Ha JTynly HaceIeHus, He-
00X0/IMMO PaclMpHTh IIOMAL OPOIIACMBIX H JICCOMETHOPHPYEMBIX
semenb. Bemoniennsie BHUMO3 pacuerst i anamms cocrosuns ATTK
MOKa3bIBaloT, 4to B 1eiaoM 1o Poccuiickoii Mejiepaimn Heobxomumas
1A yCTOHUMBOTO Pa3BUTHA CEIILCKOTO XO3SHICTBA MUIOMIA/h Opollac-
MBIX 3CMC/Ib NIPH HX NMPOAYKTHBHOCTH 7 ThIC. K. ¢/1. ¢ | ra cocrapiser
12 wimH T2, a ¢ yuetroM 00eCTICYCHHOCTH PAa3IMYHbIX PETHOHOB OPOCH-
TEABLHOH BOJ0iT orpannunsactcs 10,1 v ra.

CaMbIMH KPYTTHBIMM OPOITACMBIMH PETHOHAMM TIPH OCYIIECTB-
JICHHH TPOrpaMMbl PACIIHPEHUSA TUIOMAJH OPOHIACMBIX 3EME/Ib J10
10-12 mun ra gomknbl crarh [TOBODKCKHIE ¢ MEpCekTHBOI pas3-
BUTHS OpoiieHus 10 3,2 min ra, 3ananno-Cubupckuii — 2,2 MiH ra
n Cepepo-Kapkasckuit — 1,8 mun ra. Jlons opomaeMsix yroamii B
o0mieii mwiomwann nannyn Poccuiickoit ®enepaiyn npu 3ToM co-
CTaBuT 0K0J10 8 %. Tln0ma b 3anMTHBIX JICCHBIX HACAKICHHIA, MO
nanpiM BHUAJIMU, nomxna 6biTh yBenuuena ¢ 2,7 10 6 MiH ra.
O6beM nomyyaemoii ¢ 0pomacMpIX 3eMeib TPOAYKUHH TUIAHHPY-
ercs yBelM4uThb 10 70-80 mun T k. et npu 30 %-M yrensHOM Bece
B CTPYKTYPEC HOCEBOB 3CPHOBBIX, HIH 10 28-32 MIH T 3cpHa B rie-
pepacyeTe Ha miieHMILy. Tem caMpiM, C YYETOM MOMYYCHHS HE Me-
Hee 60 MIIH T NPOAYKIHH B OCTPO3aCYNITHBHIC TOJIbI ¢ HEOPOIIIac-
MBIX M 'OCYHIACMBIX 3€ME/b, OyJIyT peiieHbl nmpobiembl Mmposo-
BOJILCTBCHHOH 0€30MacHOCTH CTpaHbl, AOCTATOMHOTO M CTaOHIIbL-
HOTO MO ToaM 00ecreYeHUs HaceICHHs TPOIyKTaMH TIHTaHus, a
JKUBOTHBIX — KOPMaMH.
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PasguTHE OPOCHTENBHBIX H [IPYTHX BHJIOB MEJIHOPALHH JI0JIKHO
COMNPOBOKIATLCS COBEPIICHCTBOBAHUEM TEXHHUKH [10JIHBA, CTPOH-
TEABLCTBOM FHAPOMEITHOPATHBHBIX CHCTEM HOBOIO MOKOJICHMA,
obecrieuuBaroInX ONTHMH3ALMIO MEIHOPATHBHBIX PEKUMOB IPH
MHHHMH3AIHH KOJUICKTOPHO-PEHAKHOro cToka 1 o0bema cbpoc-
HbIX BOAL. Hapsjy ¢ JIoKAeBaHHEM TIPH OCYLIECTBICHUH CTpaTeruii
Pa3BHTHS MEJIHOPALMK, MPEACTABACHHBIX B KOHLCIIHMH, ClCAyeT
OPHEHTHPOBATLCS HA NPHMCHEHHE HAHMEHEeE HEProeMKHX CIoco-
00B opolIeHHUs, B TOM YHCIIC MEXAHH3UPOBAHHOIO MOBEPXHOCTHO-
ro cnocoba, a TaKKe BOLOCOEperaonux crnocoboB: KaneabHoro,
BHYTPHIIOUBEHHOTO H a3P030JIbHOIO.

2. CoyuanbHO-3KOHOMUYECKUE ACHEKMbl PA3EUIMUS MenUopdaiul.

ITpu cnoxkusiieiics B AIIK curyaunn passHTHe MeaHOpanim
CNoCOOCTBYET PELICHHIO LEIOro psjia CoINaabHO-YKOHOMHYECKUX
npobieM cena: _

® IapaHTHPOBAHHOTO NOJYYEHHS 00bEMa CENbXO3NPOAYKIHH,
00CCIICUNBAIOIICIO YCTOHYHBOC Pa3BHTHE IKOHOMUKH CEIbCKHX
TOBAPONPOU3BOANTENCH B PAa3/MYHBIC 110 CTENEHH 3aCyIMBOCTH
HJIH [epPEYBIAKHEHHOCTH I'O/Ibl;

e [OBbINICHHA S(P(PEKTHBHOCTH HCNONB3OBAHUS TOTEHIHAIA
IUI0/I0POJIMSE MEJIMOPUPYEMbIX 3€MEJIb 3a CUET YNPAaBICHHSA BOJ-
HBIM PEKHMOM [OYBBI, HCIOAb30BAHUS OPraHHYECKUX W MHHE-
panbHLIX ya00peHuii, GuopecypcHOro NOTEHLNANA TCPPUTOPHIA U
pacTeHuii;

e CO3aHus HOBBIX pabO4HX MECT H MPOECCHI ISt CEIILCKOrO
Hacenenus B cepe NPoU3BOACTBA M MEpepaboTKU CEbCKOXO3sii-
CTBEHHOI NPOAYKIMH, PACUIMPEHIsE HAOrooGaraeMoii Gasbl B Celib-
XO3IPOU3BO/JICTBE, /

e 00yCTPOIICTBA HACENCHHBIX IYHKTOB M arponanamadros,
o0cCICUHBAIOIMX YITyULICHHE BHELIHEl cpeibl 0OONTaHHs Hacelie-
HHSl CEJILCKHX PalOHOB;

e CHHKCHHS YKOHOMHYECKHX PHCKOB, CBA3AHHBIX C HEJOMOITyde-
HHEM YPOKas B 3aCYILIMBBIC NIH H30BITOYHO YBIAKHEHHBIE O/IbI.

B pesysbrare peain3aluy NPOrpaMMbl KOMIUICKCHOM MEJIHO-
palin CENbLCKOXO3SMHCTBEHHBIX 3eMelb OyaerT pelueHa npobiema
NPOJIOBOJILCTBEHHOH 0€30MacHOCTH CTPaHbl M CO3JaHbl YC/IOBHs
s yeroiuusoro passutus AIIK Poceuu.
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B CaparosckoM 3aBo/bkbe TaKoKC 3aIUIaHUPOBAH M MPOBOANTCS
UL KOMIUICKC MEPONIPUSTHI 110 BOCCTAHOBJICHHIO MOTEHLHAIA H
BO3POIKACHUIO OpoIIacMoro 3emuenenus. B pamkax oGnacTHoid nene-
BOiT nporpammel «ObecneyeHne BOCIPOM3BO/ACTBA TUIOAOPOINS 3¢-
MCJIb €CNIBLCKOXO03AHCTBEHHOr0 HazHaueHus B CapatoBckoil obnactu
na 2002-2005 roas» nposeieHa yacTHyHas pekoHcTpykims Capa-
TOBCKOT'O OPOCHTE/IbHO-00BOHUTEIBHOTO Kanana uM. E.E. Anekce-
CBCKOro, HMmeromiero BaxHoe ¢enepansnoe 3nadenue. [pu stom pa-
00TBI HE OrPaHUYMIIHCH TOJIBKO PEKOHCTPYKIHEH JaHHOrO KaHaia. B
nepron 2005-2010 rr. B obnacTH npoBoHiHCh paboThI 1O PEKOHCT-
PYKIMH M BOCCTAHOBJICHHIO OPOIIACMBIX 3EMEJb, PEMOHTY TPYMIO-
BbIX TPyOONPOBOJIOB, CTPOUTEILCTBY NMPOTHBOIPOZHOHHBIX IIPYJIOB,
PEMOHTY MEJMOpPATHBHLIX CHCTECM M T. A. JIMHaMHka M CTpyKTypa
(pmHaHCHPOBaHMSI MEPONIPUSTHIA 110 COXPAHEHHIO H BOCCTAHOBJICHHUIO
MeopaTHBHOro komiuiekca Caparosckoi obnactu B 2005-2010 rr.
npezcTasieHbl Ha puc. 1.6 u 1.7 [85].
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B cofepmanue U DeMonm Mesuopemubes tucmes

Puc. 1.6. Qunamika dunatcuposanus padot no peKoHCTPYKLHH

H BOCCTAHOBICHHIO OPOHIAEMBIX 3€MEITh,
COJIEPHAHHIO H PEMOHTY MCITHOPATHBHBIX CHCTEM

B 1ienoM MOXKHO OTMETHTB, YTO B NOCJIC/IHHE IOJIbl Havaucs
HCKOTOPBIH 1OJBEM B HCHOIL30BAHMH MCJIHOPATHBHOIO KOM-
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miekca Caparockoit obnactd. [IpoucxoauT NOCTENCHHOE
yAyulleHHEe OCHOBHbBIX nokasarejiei padoThl KOMILICKCA.

B pezuononsrel Sudxem
W pedepanshpl Sndxem

Otnelodxemvme LCMOHHUKY

Puc. 1.7, Crpykrypa QUHAHCHPOBAHUA MEPOIPHATHE [10 COXPAHCHHIO
H BOCCTAHOB/IEHIIO METHOPATHBHOTO Komiliekca Capatosckoit obnact

O/HAKO LTS NOBBIECHUS NPOLYKTHBHOCTH 3eMelb U obecne-
YEHMS MNPOJIOBOILCTBEHHOH OE301aCHOCTH CTPaHbl HEOOXOIHM
CYIIECTBEHHBI PHIBOK B PA3BUTHH MEIMOPATHBHON OTPaCiH, co-
rJIACYIONIMICS ¢ peanu3aluedl npHOPUTETHOTO HALHOHAIBHOTO
npoekrta «Passurne AIIK». be3 BbinosnHenus JaHHOro YCJIOBHS B
CeJIbCKOM X03siicTBe OyAeT TPYAHO OCYUIECTBUTH NPOTPaMMYy Mpe-
sugenTa no yasoeHno BBIT B Gmwkaiimie rogasl. MHTCHCHBHOE
Pa3BHTHC MEIHOPALIMH, B CBOKO OYCPE/lb, HE MOKET 0OOMTHCH oep
COBEPIICHCTBOBAHNA CYLICCTBYIOLIMX H BHEAPCHHS HOBBIX TEXHO-
JIOTHI M TEXHUYECKUX CPEJICTR. ,

VuuThIBasg €KEroHOE YBEIHYCHHE 00BEMOB IKCILTYaTAllHOHHO-
PCMOHTHBIX PaGoT HA OPOCHTE/BHBIX KaHAIAX U HEOOXOAMMOCTH
obecreyeH s HX IPOEKTHOH IPOIYCKHO#H CrIOCOOHOCTH, HEOOXOAHMO
B IIEPBYIO O4epe/ib 00eCHeUHTh CO3/IaHNE CICUHATH3HPOBAHHBIX
TEXHHYECKHX CPEICTB /Ul OYHCTKH KaHajJoB OT JIPEBECHO-
KyCTAPHUKOBOI PACTHTE/ILHOCTH, & TAKKE paspaboTarh HOBBIC KOM-
IJICKCHBIC pecypceocheperaroiue TeXHOIOMHH Ul y1alleHHs KycTap-
HHKA C €ro IOC/ACAYIONECH YTHIM3aHeH H NPEJIOTBPAIlIEHHEM BTO-
PHYHOI'O 3aKYCTAPHBAHUS OYHILCHHBIX YHACTKOB.
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1.2. TexHOJIOrHH POBEAEHUS IKCIIYATANHOHHO-
PEMOHTHBIX paboT Ha OPOCHTEILHBIX KaHAJIAX

1.2.1. XapakrepucTuka u kiaccupuxanus
OPOCHTEIbHBIX KAHAJIOB

OpocutenbHas cHCTEMa — PHAPOMETMOPATHRHAS CHCTEMA,
NpeHa3HA4YCHHAA Ul OPOLICHHS 3eMellb, BKIIIOYAIONIas KOMIUIEKC
B3AUMOJICHCTBYIOIMX COOPY/KCHHH M TCXHWYCCKHX CPEACTB JUIsA
rHapoMennopanun 3emens (puc. 1.8) [167].
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Puc. 1.8. DeMeHTHI OPOCHTENBHOI CHCTEMBI;
I — Bono3abopHoe coopyx)eHHE; 2 — MArHCTPaIbHBI KaHAT;
3 - pacnpesieTTeNbLHBI H MEKX03AitCTREHHBII KaHAMBI;
4 — x0o3qiiCTBEHHbIC KaHATBE; 5 — YHACTKOBBIC KAHATHI-PACTIPEICTHTETH;
6 — BPEMEHHBIC OPOCHTEITH; 7 — BBIBOHBIE GOPO3ILI;
8 — nonusHEIe GOPO3aBI; 9 — COOPYRCHIA HA CCTH
10 — xo3siicTReHHbIC AopoTH; /] — 3a1MTHBIE ECOMOIOCH;
12 — aunum anekTpocHabKeHNS 1 CBAIN
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OaHHMH U3 OCHOBHBIX COOPY/KCHHH 10 NPOTAKCHHOCTH M BAXK-
HOCTH Ha OPOCHTECIIBHBIX CHCTEMaX fABJIAIOTCA KaHaibl. MiMenHo mno
HHMM OCYILECTBJISICTCS TOBO BOIBI Ha OpoIacMpie Tuiomaad. OHu
ABIAIOTCS OCHOBHBIMH BOAHBIMH apTEPHAMH, OT COCTOSHHS KOTOPBIX
3aBHCHT TOJHOLIEHHAsA MOJada KauCCTBCHHOM BOIBI MOTpeOHTEIISIM.
OpOCHTE/IbHBIC KaHanbl TNPECTaBIfsioT cobol IMIPOTEXHHYCCKHE
COOPYKCHHMS B BHJC HCKYCCTBGHHBIX pYcCesl NpaBHILHOH (HOpMBI,
cayKaImpe IS TPAHCIIOPTHPOBAHHA BOJAbl K MCECTaM [MOJIHBa
CCIIBCKOXO3AUCTBEHHBIX KYJIbTYP, a TAIOKE /1 BOJOCHAOKEHMA Ha-
CEJICHHA H 00BCKTOB CEIbCKOXO3AHCTBEHHOIO HazHayeHus [2, 215].

OpocuTenbHbie KaHATBI ObIBAIOT OTKPBITBIMH, 3aKPHITHIMH H
JIOTKOBBIMH.

OTKpHITHIE KaHAbl NPOKJIA/BIBAIOT B TPYHTE, OHH MOryT
uMmeTh obnMioBaHHOe WiKn HeobnuiosanHoe pycno (puc. 1.9) [10,
252, 261].

Puc. 1.9. OpocHTenbHBIH KaHa,
0GAHIIOBAHHBIH MOHOMHTHBIM Kene300eTOHOM

3aKphIThIC KAHATBI COCTOAT U3 TPYOONPOBOIOB, MPOIOKCHHBIX
OTKPBITO HA MOBECPXHOCTH 3E€MIIM WM B BBICMKE C MOCHCAYIOIICH
3aChINKOii ec rpyHTOM [2, 252].
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JloTKOBBIE KaHANIBI MpPEJCTABIAIOT CcOGOI IKene300eToHHbIE
pycia, B OCHOBHOM Nnapabo/M4ecKoro ceyeHus, yKIaAbiBaeMble Ha
CIUIOLIHOE OCHOBaHHWE JHOO Ha Psiji CBAiHbIX ONOP WIH CTOCK C
(pynnamenramu crakannoro Tuna (puc. 1.10) [10, 252, 261].

Puc. 1.10. Jlorkossii kanan,
pa3MeleHHbII Ha kKee300e TOHHBIX 0nopax

Haubonbiee pacripocTpaHeHHe B MEIHOPALMH MOIYYHIN OT-
KPBITbIC OPOCHTEJILHBIE KaHaJIbl BCJICACTBHE HX BBICOKOI HACK-
HOCTH, HECJIOKHOM TEXHOJIOTHH CTPOUTENLCTBA M OTHOCHTENIBLHOI
JCUICBU3HBI 110 CTOMMOCTH IPOM3BOICTBA paboT.

bosbiiias 4acTh KaHaJIOB OTKPBITBIX OPOCHTE/IbHBIX CeTCl BbI-
IOJIHCHA B 3€MIITHOM pyciie Hiin 00/H1l0BaHa COOPHBIMH JKEIE30-
DETOHHBIMH IIHTAMH.

YroObl mosyuuth OoJsiee HarfsjHoe npejcraBicHue od or-
KPBLITBIX KaHajlax, NpOJIOKEHHbIX B rpyHTE, HE0OXOAMMO pac-
CMOTPETh OCHOBHBIE 3JIEMCHTHI OPOCHTENLHOrO KaHana, 001u-
LOBAHHOTO kene300eToHHbIMu ntamu (puc. 1.11). Orkocer 2
U HO KaHana / GopMHpYIOT pycio, 00IHLOBAHHOE Kese300e-
TOHHBIMH TUTHTAMH 4, MEXKJly KOTOPBIMH HMEIOTCS CThIKH 5. 3a-
YACTYHO CTBIKH CTAHOBATCA MECTOM IPOpPACTaHMs TPaBAHOM pac-
TUTEILHOCTH, @ NPU HEHAUIEKAIIEM YXO/J€ B HUX CO BPEMECHEM
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MOSBIACTCA JPEBECHO-KYCTAPHHKOBas PacTUTEIBHOCTh, HHTEH-
CHBHOC Pa3BHTHE KOTOPOH NPUBOJHT K MOBPEKACHHIO MJIHT 00-
nuuoBkn 4. Bepmoif 3 Ha3pIBacTCA Y4acTOK TOPH3OHTAIBHOM
MOBEPXHOCTH IIHPHHON 3—5 M, NPHMBIKAIONIMI 110 BCEH MPOTA-
JKCHHOCTH KaHajia K BEpXHEMY Kpaio oTkoca 2. bepma ciyxut
JUIA MICPEMEILCHUA MO HeH KaHaJO0OYHCTHTCIbHBIX MallHH, M0-
ITOMY HENb3a JIOMyCKaTh MPOH3PACTAaHHA HA HEll KycTapHHKa U
HAXOXK/ICHHSA KaKuX-THOO MOCTOPOHHHX MPEJAMETOB, KOTOPHIC
MOTYT CTaTh HMPEMATCTBHEM JUIS MAlllMH TPH OYMCTKE KaHasa.
Takxke Ha Gepme He J0KHO ObITH MOBPEK/ACHHIH B BHJIC AM M
BpicMOK. Kpome Toro, Gepmbl 1101BEPXKCHBI AKTHBHOMY 3apacTta-
HMIO TPABSHNUCTOH PACTHTENBLHOCTHIO, BCIICJACTBHE Yero Heobxo-
JMMO TICPHOHYECKH OKalIMBATh X MOBEPXHOCTH [58].

1

Puc. 1.11. OcHOBHBIE 27IEMEHTBI OTKPHITOTO OPOCHTEIBHOTO KaHasa,
OGNHIIOBAHHOTO #ee300e TORHBIMH MINTAMH:
[ — nno kanana; 2 — otkoc; 3 — Gepma;
4 — nanTel 06MHIOBKH; 5 — CTBHIKH MEHJTY TUTHTAMH

OnrtumanbHbiil BHIOOP KOHCTPYKUMOHHBIX MapaMETPOB ManiuH
JUISL BBITIOJTHEHHS 9KCIUTYaTallHOHHBIX paboT BO3MOKCH TOJIBKO Ha
OCHOBC CHCTCMATH3HPOBAHHOI K1acCHYUKALMHU OTKPHITBIX OPOCH-
TEJIBHBIX KAHANOB, Pa3IMYHBIX MO CBOEMY HAa3HAYCHHIO, yCTPOHCT-
BY M pa3mMcpam.
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AHallu3 Hay4HO-CIIPAaBOYHOM nuTeparypsl [4, 38, 57, 158, 179, I OTKPHTHE OPOCHTE/IbHBE KAHA/ ]

261, 262] noka3blBacT, 4YTO UMEETCA OIPOMHOE KOJIHYECTBO Kiiac- \!/_
cH(pUKAIUI OPOCUTENBHBIX KAHAIOB, B TOM YHCJ/IE 110 HA3HAYEHHIO, S
pojly MartepHuana, UCMoJIb30BAHHOTO JUIs COOPY/KCHUS KaHasia, BU- [Facmne 0 ) o )

Jy MOMEPEYHOro Ce4eHHs KaHana u T. 1. O/IHaKO CyIIECTBYIONIHE [ rern
KIacCH(UKALNN TPeOYIOT BHECECHUS PSIIa HCTIPABIICHHUIA, JOMOHE- l
HUIT U YyTOYHEHHH, KOTOPBIE NO3BOIAT C(POPMUPOBATEL DOJICE ACHOE ‘
1 0000IECHHOE NPEICTABICHHE O TEX XapaKTEPHCTHKAX KaHAIIOB,
KOTOpPbIC HECOOXOAMMO YUMTBIBATH MPH MPOBEICHUM HA HUX IKC- flo cnocody ycmpodcmoa
I1yaTalHOHHO-PEMOHTHBIX pador. 8 2nydokou buerme - O B buersee -0
B npescraBnenHoi Hamu knaccuukanuu (puc. 1.12) oTkpbi-
ThIE OPOCHTEIIbHBIE KaHAJIbl MPEUIAracTcs JONOIHNUTEIbHO pas/ie-
JIHTH 110 JIBYM NPH3HAKAM, @ MMCHHO O KOHCTPYKIMH, WIH CII0CO- 8 g
Oy ycTpoicTBa KaHaia, 4 THITY NpPOTHBO(HILTPALIHOHHOIO MOKPbI- %
Tust. [IprdeM OCHOBHBIM MPH3HAKOM B HpEIaracMoil kaaccuu-
KallMi CJIe/lyeT IMPH3HATh Cnocod ycTpoicTBa KaHaja, Tak Kak

B nrinfiomps -nmae g B vy g - 3 g
HMEHHO KOHCTpYKIJHeFI KaHalla OGyCIlOBHHBRCTCﬂ THI1 MAlIuH, 8 Q
IMPUMCHACMBIX 115 €0 OYHCTKH.

[To HAa3HAYCHMIO KaHAJbI MOAPA3/ICIAIOTCA HA MATKCTPabHbIC,
MEKXO3AMCTBEHHBIE, XO3SHCTBEHHBIC, BHYTPHUXO3iHCTBEHHBIC H
BpeMeHHbIC. MarucTpainbHblii KaHal M0JaeT BOJLY M3 MCTOYHHKA T
OPOLICHUS B MEKXO03HCTBEHHBIC PACHPEACINTENH, KOTOPLIC 10/1- Mo budy nonepeiHozo cesenun
BOJIAT €€ K XO3SHCTBAM HJIH CEBOOOOPOTHBIM Y4acTKaM. ) ‘ ome - &

LT Ty Tpareyeydamaus - A Mapndonrecxoe - &
v 9
| BHYTpHXO34iiCTBEHHBIC PACTIPENCAUTENN NOJAIOT BOLY K I10- S EH | L gE Nl gE [ S ga

——
Q

JaSM ceBOODOPOTOB WIH K MOJMBHBIM YdyacTkam. Perymmpyroiias
CeTh B OPOCHTEIILHBIX CHCTEMAX COCTOMT M3 BPEMECHHBIX OPOCHTC- ®
neil M BBIBOJHBIX 00OpO3/, M3 KOTOPLIX BOJA MOCTYNACT B MOJHB-
HYIO ceTh (00po3abl, MONOCHI) MM 3a0MpaeTcs M0K/IACBaIbHBIMU
maiinnamu [179].

Mo muny npomubopuALMPOULONHOZO NOKPHIMUA

0TI

B 3aBMCHMOCTH OT pefibeha MECTHOCTH MPUMEHAIOT Clie- sEe 3 i
JyIOIIHE YEeTHIPE KOHCTPYKIMU KAHANOB: KaHall B r1y00KOH Bbi- SEF || 88% || =8¢ ¢ :
eMKe, KaHall B BBIEMKE, KaHaj B [10JYBbIEMKE-110JYHACBINN H ; = . g i
kaHan B Hacelnu [261]. Kakx npasuwio, 6onblias 4acTh MEXKX0- 494ad)| | <aaq 144|994 )| | [ 434
3HCTBEHHBIX H M[arugrpanbubrx OPOCHTENIBHBIX KAHAJIOB Mpo- L‘J% mng%g] 00%«’?] 00000 'o%| oo%! ﬁ [
XOJUT B BBICMKE, @ BHYTPHXO3SHCTBEHHbIX — B [10JYBbLICMKC-
nonyHaceinu [2, 4]. Prc. 1.12. Knacch(pukarims OTKPBITHIX OPOCHTEIBHBIX KaHaIoB
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OOBIMHO KaHalbl MPOSKTHPYIOT B IMOJYBBIEMKC-I10J1yHACBIIH,
4TO ObecnevyMBacT MUHHMAIbHBI 00beM 3eMisiHbIX pador. Tlpu

TOM Tpaccy KaHaja NpoOHBAIOT MO FOPH3OHTAIAM HIH OJIH3KO K

HHM C YYETOM HeoOXOZMMOro KOMAHIHPOBAHHA KaHAJIOB CTaplie-

ro nops/ika Ha/i KaHalaMH MIaJINIero nopsjaxa [4].

dopmMa MONEPEHHOro CEYEHHsi OPOCHTENbHBIX KaHAJIOB MO-
KET OBITH TPEYroNbHOM, NPSIMOYrOJbHOH, TpaneuenanbHoil 1
napaGonuueckoii [2, 4, 252, 260]. @opmy mnonepeuHOro ccqcmiﬂ
KaHAJIOB ¥ KPYTH3HY OTKOCOB BbIOMPAIOT HA OCHOBaHWH YCTOH-
YUBOCTH UX PYyCel H BO3MOKHOCTH MEXAHH3ALUMH HPOKIA/KH
KaHaloB.

B menuopaumu HanGonbIlee pacHpoCTpaHeHHE MOJYYHIH Ka-
HaIbl C TPANeHCHAANBHBIM TONEPEUHBIM CEUYCHHEM, TaK Kak HX
CTPOMTENLCTBO JIOCTATOYHO JIETKO OCYILECTBISCTCS MEXaHW3HPO-
BaHHBIM CNIOCOOOM.

OnTHMaNbHO# U1 OPOCHTE/ILHBIX KAHAJIOB ABISETCs napabo-
nuueckas (opma nonepednoro ceuenus. Kanansl ¢ mapabonnue-
ckuM npoduieM obecrnieunsaroT OoJice BBHICOKYIO IPOMYCKHYIO
CrocOGHOCTb, @ HX OTKOCHI HMEIOT 0O0/bIIYIO YCTOHYHBOCTD IO
CPaBHEHMIO € OTKOCAMH KaHAJIOB TPAMCUEHIANBHOIO CCUCHUs.
OIHAKO MEXaHW3HPOBATh CTPOMTE/ILCTBO KAHAJIOB ¢ napabosnmye-
CKHMM CEYEHHUEM ropaszio TpyaHee [4].

OpocuTeibHAs CETh 3 3eMJIAHBIX KAHAIIOB HMEET CYIICCTBCH-
HbIE HEJOCTATKU — OOJBIIME MOTEPH BO/bI HA (PHIIbTpalNio, 3apac-
TaHHWE, Pa3sMblB H 3aUIMBAHHC KAHAJIOB, /Ul YCTPAHCHHSA KOTOPbIX
NPUMEHSIOT UCKYCCTBEHHbIC (IIPOTHBO(MIIBTPALMOHHBIC) MOKPBI-
THs [260].

MoHonmuTHbIE OETOHHBIE W IKEIC300CTOHHBIE OJCHKAbI PCKO-
MEHJIYIOT /UIs KAHAJIOB BCEX Pa3MEPOB MpPH YCIOBUH MEXAHH3HPO-
BAHHOTO NpoBeJACHHA paboT. YcalouHble MONEPEYHbIC 1IBBI YCT-
pauBaioT uepe3 3—4 M, TeMnepaTypHbie NONepeuHbie — Yepes 12—

16 M, IPOIOJILHBIE — 110 JIMHIH CONPSUKCHHS JHA U OTKOCOB [261].
JIns repMeTH3aLMK IUBBI 3ANONHAIOT MAaCTHKOH (THOKOJIOBOM, ap-
MorepmeTHKOM u Jp.) [238].

C6opHbie Keae300¢TOHHBIC MINThI PUMEHSIOT € LEBI0 1Oo-
BBIICHHS JIOJTOBEYHOCTH KaHAJIOB H HHJYCTPHAIH3AIHH CTPOU-
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TeabCTBA. TIpH NPOEKTHPOBAHMH OACKI ¢ TIPUMEHECHHEM KEIIC30-
OCTOHHBIX TUIHT BO3MOKHO HCHONIB30BAHHC KOMOHHHPOBAHHOTO
MOKPBITHS: JHO KaHajia 0OJNIIOBBIBAIOT MOHOJIHTHBIM GETOHOM, a
OTKOCHI — 1auTamu [261].

BeTOHHO-TUICHOUHbIC 0/1€7K/1bl NPCACTABISIOT COOOH MPOTHBO-
(uAbTPaMOHHYIO 3AIMTY, COCTOSLIYIO U3 TUICHOYHOTO KpaHa
MOHOJIMTHOTO HJIH ¢cOOpHOro OETOHHOTO WIIH XKe/e300eTOHHOro
NOKpbITHA. Jlns 9Kkpana NPUMEHAIOT TONMAITHICHOBYIO [UIEHKY
tommumnoit 0,2 mm [261].

JByxcnoiinbie 0JCK/Ibl HCIIONB3YIOT Ha KaHanax B CIyyae Mmo-
BBILICHHBIX TPOTHBO(MILTPAUNOHHBIX H MPOYHOCTHBIX TpeboBa-
Huii. B Takux oziexiax no mikHemy cioro 6eToHa mim xkene3obe-
TOHA NPOKIAJBIBAIOT THAPOU3OIAIMIO U3 MOJIUMEPHON TUICHKH H
OMTYMHBIX MAacTHK.

AchanbTobeTOHHBIC OACHK/IBI TIPHMEHSAIOT NPH OTCYTCTBHM B
pailoHe CTPOMTEILCTBA HICOHA M TeCKa HEOOXOAMMOTO KauecTBa.
JAns 0neKIAbl MCMONB3YIOT TONBKO TUIOTHBIH THAPOTEXHMUCCKHIT
acanbToOCTOH, OIHOCAOHHBIN, COCTOAIIMI H3 OCHOBaHMSA, ac-
(hanbTOBOrO MOKPHITHS M CIIOS MOBEPXHOCTHOI 06paboTkn. Ocko-
BaHHe obOpabareiBaroT repOuumaami. Jedopmarnmonssic 1 Temme-
paTypHbiC 1IBBI HC MPEAyCMaTPUBAIOT. APMHPOBAHNC PCKOMEH-
JIYIOT TOJIbKO B MCCTaX COMNPSKCHHIT € )KECTKHMH M MacCCHBHBIMH
coopyxeunsmu. [ToBepxHocTHyi0 06paboTKy NMPOBOAAT MOKPHITH-
€M TOopA4Cro OHTYMa C MOCHCAYIOMEi MOCKINKOH KpPyMHO3EPHH-
CTHIM 1eckom [260, 261].

KaMcHHBIC OTMOCTKH NMPUMEHSIOT Tam, rje BOJAM3M KaHaIoB
UMeECTCS KaMeHb MM KpynHbIii rpaBuii. Ha xananax ¢ kaMeHHOl
OTMOCTKOH CKOPOCThb BOJIbI MOKCT OBITH YBeaHueHa 10 2,54 m/c,
UTO MO3BOJIACT YMCHBUIMTH MOTICPEYHOE ceucHHe Kanana [260].

JIepeBsAHHOE MOKPBITHE SBIACTCH MCHEE PACTIPOCTPAHCHHBIM.
Ero ucnosib3ylor npu ycrpoiicTBe KaHaJoB MPAMOYTOILHOTO I10-
nepeuHoro ceucnums [252].

ns GopwObl ¢ MOTCPAMH BOJBI HA (PHABTPALMIO MPHMEHSIOT
IKPAHUPOBAHKC KAHAIOB MOJIMMEPHBIMU MaTCpHATIAMH, YILIOTHE-
HHC JIHA U OTKOCOB KaHaJjla C MOMOIIBIO TSHKEIBIX KATKOB, COJIOH-
1ICBaHHE, KalbMaraiuio, Hedresanue [260, 262].
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C nenpio ynopsao4eHus KaHajaoB M0 Ha3HAYCHHIO U THIOPa3-
Mepam Oblla IPOBE/AEHA HX CHCTEMATH3ALMs C YYETOM KiaccHpu-
kauun CAHHMHPHU. Yerkoro pasrpaHHyeHusl KaHaaoB 110 TUIMO-
pasMepaM Ha Majible W KpynHbie He cywecrsyeT [58]. Oanako no
NpU3HAKAM, PA3JIHYACMBIM B TEXHOJIONHH IPOH3BOJICTBA 3CMIIAHBIX
paboT NpH OYMCTKE KAHAJIOB, NPOBEACHO YCIOBHOE pasrpaHnte-
HHE, B COOTBETCTBHH C KOTOPBHIM KaHaIbl TJIyOHHOMH H IUMPHHOH 110
AHY MEHE 3 M OTHeceHbl K ManbiM THnopasmepam (I-IIl-it THmo-
pasMepbl 110 KJ1accH(HUKaliH, Pe/CTaBIeHHO# B Ta0u. 1.4), a Go-
nee 3 M — K kpynubiM (1V u V-it Tunopasmepst).

Tabnuua 1.4

KJISCCH@HKE HHsl OPOCHTENBHBIX KANANOB N0 THIIOpAIMEpam

INapametphi KaHana:

Tuno-
asme
Kanaus P p nrupHHa | koadpuument
KaHa- |r1yOuHa,
[0 JHY, | 32/0KEHHA
JI0B M

M OTKOCOB

BpeMeHHbIE OPOCHTENH, OPOCHTENH
CHEHHAKEHEPHOTO» NMPOpHNA, KaHaTbl | 00,6 | 05-1,0 1,0
quis JIM «Ky6anb»
VuacTKOBBIC pacnpe/ienTenH,
BHYTpHXO3siicTBenHble (moaBoasAume)| I 0,6-1,2 | 0.8-1,5 1,0-1,5
OPOCHTEIBHLIC KaHABI
Xo3siicTBeHHEIE H BHYTPUXO3siicT-

BeHHBIe (MojBojdAlHe) opocurens-| 1l 1,2-3,0 | 1.0-2,5 1,5-2.0
HbIC KaHAJIbI
PacnipesienuTenbHBIC W MEKXOIMCT-| |/ 3.0-5,0 | 2.0-4.0 1525

BCHHBIC OPOCHTE/IBHBIC KaHalbl
THCTPAlbHE] JI IMHBIC

Marwuetp 1€ KaHAJIBl, KpYIIHbIG i || Raa

pacnipenennTeNbHbe 1 Mekxosgiicr-|  V 5.0 40 -4

BEHHBIE OPOCHTEIbHBIC KaHabI 2 ¥

L]

B CapartoBckoii 001acTH SKCIUTYaTUPYIOTCS OTKpBITas M 3a-
KpbiTas opocuTenbHble ceTH. OTKpPBITBIC KAHAIBI MPONOKCHBI B
3eMisiHOM U oOimuosadHom pyciie. Ha Ganance @'Y «Ynpasne-
ume «CapaToBMenHoBox03» Haxoautes 1002 km kananos [1-V-ro
tunopazmepos [219] (tabn. 1.5).
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Tadnuia 1.5

XapakTepHcTHKa OpocHTeALHBIX ceTeil CaparToBexoii obaactn

IIporskeHHOCTD
Haumenosanus Opomaemas HPGEERIRTE R
(puimanos M0maih, ra
OTKPRITO# 3AKPBITON

Adraiickmii 8339 94.6 -
ApKajakckuit 2544 -~ 1,1
banakoBckuii 47 907 168,5 12,4
Jlepravyesckuii 4930 6,2 90,9
Epuiosckuii 25 578 1624 30,2
Kanununnckuii 17 931 1,1 -
HosoyseHcknii 21 556 83,0 1,9
[TpuBomKCcKnii 58 253 258,1 44
IlyraueBckuii 7958 212
CaparoBckhii KaHan 10 947 53,8 4,6
IHreNbeCKHil 51 357 1531 248
Hroro 257 300 1002,0 3935

HenocTarok OTKpHITBIX OPOCHTEIBLHBIX KaHAJIOB 3aKJIKOYaeTcs
B TOM, YTO B IIPOLIECCE IKCILIYATALMH UX JAHO 3aWISETCS, 4 OTKOCHI
H OepMbl 3apacTaloT PaCTUTEALHOCTBIO, B PE3yJIbTATE YEro YBe/n-
YMBACTCS IICPOXOBATOCTH PyCila H H3MEHSETCH NONEPeUHblil npo-
(Quiib KaHANOB, YTO B CBOIO OYEPE/(b MPUBOIUT K CHIKCHHIO HX
HPOIYCKHOMH CNocOOHOCTH.,

[TosroMy ¢ 1eNbIO BOCCTAHOBJICHHA NCPBOHAYAIBHBIX Mapa-
METPOB U XapaKTePHCTHK KAHAJIOB U 00ecrneYeHHs] HOPMalbHOT O
uX QYHKIHOHHPOBaHHA HEOOXOAUMO MPOBOIHTH KOMIIEKC DKC-
[IyaTauHOHHBIX MEPONPHUATHIl, HANPABACHHBIX HA OYUCTKY Ka-
HAJIOB OT PAacTUTENLHOCTH W HaHocoB. Bee stu paGothl oTHO-
caTes K paboTam 1o TeXHHYECKOMY YXOMY, K FPYNIE MIaHOBbIX
peMOHTOB (puc. 1.13), BBIMONHSEMBIX CE30HHO, C€KETOJHO, 4
TAKAC NEPHOAMYCCKH MO MEPE M3HOCA M YXYALICHHS SKCIaya-
TALHOHHBIX XapaKTepHUCTHK KaHalos [292].
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Padoms 6 nepuod 3kcnayamauuu OMKpbIMsix- OPoCUMenbHuIX KaHaneb

PekoHcmpykuus
Buinonnexue podom, npubodswux
K u3mexeruw napamempoB kaxanod

Bxennaxobslie

nrmowofivy e
rmw:z.'r-grujua;:
awowavhicad g

nnguwainapeog xiaupodndu

XIGHNNXAW) ANQUIPaV 3

U UX KOHCMPUKULU

PaMoHmsl
g noddepxarus kaxonoB omxpsimal

ucnpadHom

cemu B
COCMOSHUL

opocumenkHoU

(e30HHbIE

ExezodHbe

BuidopouHsie
KoMnnekcHbie

TexHuueckud yxod
Ons ofecnesequs GyrkuuoHUpoRaHLR

opocumensHsix xaxanod 8 coomBemcmBuuy

pamempamu

£ pOCHEMHBIMU NDOBKMHLIMU N

Tekyuwe

||
KanumansHbie
1

y—

fnaxobsie

Puc. 1.13. Knaccrpukanua skcIuTyaTallHOHHO-PEMOHTHBIX PadOT HAa OTKPHITBIX OPOCHTEIBHBIX KaHATaX

1.2.2. Bujibl H 06beMbl IKCIUIYATAIIHOHHBIX PadoT
HA KAHAJIAX OTKPBITOI OPOCHTEILHON CeTH

Jus obecnevenust paboTocnocoOHOIO COCTOSIHHSI OPOCHTEb-
HOH ceTH He0OX0uMOo J0OMTLCH CcTaOMJILHOH POIMYCKHOH |
TPAHCNOPTHPYIOLLCH CrocoOHOCTH KaHanoB. Hesbimonanenue He-
00XxoaumbIX TpeOOBaHHI M YCIOBHIT IPU NPOESKTHPOBAHHH, CTPOH-
TENbCTBE M OIKCIUIyaTallMH OPOCUTENILHOH CETH U COOpY:KEHHI
NPHBOIHT K KOHCTPYKIIMOHHBIM, TEXHOJOTHYECKUM W JKCI1yara-
[IHOHHBIM OTKa3aM, TO €CTh K CHMXKCHHIO MPOIMYCKHOH W TpaHc-
noprupyloueii cnocodHocT kananos [112].

Heobxoaumo oTMETHTH, 4TO paboThl, CBA3AHHBIC C TEXHHYE-
CKOH JKCIUIyaTalMel OpPOCHTENIbHBIX CHCTEM, HENOCPEIACTBEHHO
COTNPHKACAIOTCS € BOJOMCTOYHHKAMM, BOJIONPOMYCKHBIMH COOPY-
JKEHUSMH M 3EMEJIbHBIMH TUIOLIA/IAMHU, BCJICACTBHE YETrO IMPH MX
OCYLICCTBJICHHH HEOOXOAMMO BBIMOJIHATL BCE MPELyCMOTPEHHBIC
NPHPOJIOOXPAHHBIC MEPONpPHATHA, TaK KaKk BOJA, 3eMis M JlaHJI-
wadyThl ABASIOTCA OCHOBHBIMH 00BEKTaAMH OXpaHbl mpuposl [12].

B 3aBucumocTu or xapakrepa u obvema [9, 38, 57, 58, 112,
128, 179, 184, 185] pasznuuator cnejayiomue BUisl pabot, nporo-
JIMMBIX Ha OPOCHTEJIBHBIX KaHAJIAX:

e TCXHHUECKUI HA/30D;

® TEXHHUYECKHI YXOIL;

® PCMOHT;

® PEKOHCTPYKLUS.

llens mexuuveckoeo nadsopa — MOHHTOPDHHI TEXHHYECKOTO
COCTOAHHS KaHaJoB, onpexaencHue oObeMoB paboT, BHIABICHHE
TOBPEAKICHHI.

[Mpu ocyuiecTBieHHH TEXHHYECKOTO HAa30pa mepcoHan, o6-
CJIY’)KHBAIOLIHIT KAHAJIBI, BLINOTHACT CNEYIOIIHE MCPOTIPUATH:

® [CPHOIHUYCCKH OCMATPHBAET BCC JICMEHTHI OPOCHTEIBHOM
cucremsl U HaOmo1aeT 3a ux padoroii;

® CBOCBPCMCHHO BBIABISICT MOBPEKIACHHBIE W H3HOIICHHBIC
IICMEHTHI;

L] UﬂpCﬂCﬂHC'F MECTa BO3MOKHBIX IIOBpE‘.}KﬂCHHr‘I H BO3ZHHUKHO-
BCHHA aBapuii;
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® YCTAHAaB/IMBACT COCTaB, 0OBEMBI, CPOKH MPOM3BOACTBA IKC-
ILUTYaTalHOHHO-PEMOHTHBIX PaldOT M KaTeropui0 pPeMOHTa (TEKy-
1M1, KanHTalbHBIH, aBapHITHBIIT);

e oopMIIsIET pPe3yIbTAThI TEXHUUYCCKOIO HAI30pa B BHIAC CO-
OTBETCTBYIOILICH JOKYMCHTAUHH (BCJIOMOCTH, aKkTa M T. I.), TOpS-
JIOK BeJCHMS KOTOpOH ONpeacisiercsi ChoKHBILICIHCS HA MecTax
NMPaKkTHKOIA.

OcMOTpbl MOTYT OBITH TCKYHIHMH, OHCPCTHBIMH, BHCOYEPE/I-
HBIMH M JKCTpeHHbIMH. [TpHueM BHcOUYCPEAHBIC OCMOTPBI OCYIIIE-
CTBJIAIOT NPH 0OHApYKEHUM HEeHcHpaBHOCTEH B paboTe coopyike-
HUH, JKCTPCHHBIC — TIOCTIC CTUXUIHBIX OeacTBuii (nuBHEl, ypara-
HOB, Oypb, MOKaPOB, 3EMICTPICCHUIT) WIHN aBapHil.

Texnuyeckuti yxo0 — ITO Takoe 0OCHYKMBAHUC TMIPOMEIINOpA-
THBHBIX CHCTEM, NIPH KOTOPOM paboThl MO MOICPHKAHMIO HX ICMCH-
TOB B MCIPABHOM COCTOSTHHH MOTYT BBITIOHATHCS TMOBCCTHEBHO CH-
naMu miepcoHana ey xObl IKCIyaTaluu (BOJIHbIC 00BCITUHKH, pe-
MOHTHUKH, MEXaHUKH, MICKTPUKH, HHIKEHEPDI ).

TexHuvecknit yxoa HCOOXOMUM ISl ojuiepHKaHus (PYHKIHO-
HUPOBAHUS OPOCHTCIBHBIX KAHAIOB B COOTBETCTBHHM C PACUCTHBI-
MM MPOEKTHBIMH MTapaMeTpaMu.

Texnuueckuii yxo/1 Ha KaHanax BKIOYacT B ceOs:

® OKallMBAHUC PACTHTCABHOCTH HA OT/ICHLHBIX y4acTKax Ka-
HAJI0B U Jam0;

ol OqHCTI{y OTJACIBHBIX yqaCTKOB KaHalo0B OT BOJIHOF] pacTu-
TENLHOCTH, 3aCOPEHUil, HeOONBIINX 00pyIICHHIT OTKOCOB H yase-
HUE MOCTOPOHHHX MPEAMETOB;

® JIMKBUALNIO POMOMH TPYHTA, MCJIKUX HOBPCHKICHHUH OTKO-
COB, 1aM0, KperuieHHil 1 00IMIIOBOK;

® [I0JIFOTOBKY COOPYKCHHIH K 3UMHCMY MEPHOJY;

* yxon 3a OeperoBoil TeppuTopHCciH (BOCCTaHABACHHME M OKpa-
HIMBAHHE NPEIYNPEIHTCIBHBIX H YKa3aTelIbHbIX 3HAKOB W Or'paK-
JICHHH );

® 3a0naroBpeMcHHYIO (MPEAyNpPeANTEIbHYI0) TMOANOTOBKY K
aBapUITHBIM CUTYALMAM.

Peyonm xananoB rHAPOMEIHOPATHBHBIX CHCTEM HEOOXO0AMM
JUIs nojuiepiKanus ux B paborocrnocobHom cocrosuun. B 3aBucu-
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MOCTH OT CJIOKHOCTH BBIMOHACMBIX PAadOT OH MOJpa3eseTcs Ha
TPH BUJA — TEKYILMIl, KanUTalibHLI W aBapuiiHpld. Xapakrepu-
CTHKa PEMOHTA FHAPOME/IHOPATHBHBIX CHCTEM B LIEJIOM IPE/ICTaB-
neHa B 1abn. 1.6, a cocra paGoT MpH TEKYLIEM H KalHTalbHOM
PEMOHTE OPOCHTEIILHBIX KaHaloB — B Tabn. 1.7.

TaGmma 1.6

Xapalcrepm"l'mca BHAOB PEMOHTA NTHAPOMEITHOPATHENBLIX CHCTEM

Bu pemonta

[ens

IlepHoau4HOCTD

Texymmii

Verpanenne He3HAUHTEIbHEIX  1e(ek-
TOB M MOBPE/AICHHHN, YBEIHYHBAKOLICE
cpok GecriepedoiiHoi paboTh! CHCTEMBI,
ee IIeMEHTOB M 000PYI0BAHHA, 3aMEHa
OBICTPOHIHAIIHBAOILMXCH JleTanei

EKeronHo W CHCTEMATH-
YECKH

Kanuranb-
HBLIT

Henpasnenne KpyNHbIX MOBPEKICHUIT H
PA3pYLICHHIT, PH KOTOPBIX HEBO3MOKHO
obecneuHTs JaneHeiiylo  oecnepedoii-
HY10 paboTy CHCTEMBI, e COOPYKEHHIT H
obopyroBanus. [Tommas wm dactHunas
3AMEHA H3HOMICHHBIX KOHCTPYKLMIH Co-
opyeHHii 1 jetaneii 0dopyI0BaHHA WK
ero OTAENLHBIX Y3I0B HOBBIMH, Oonee
HKOHOMUYHBIMH W NOBBILIAIONMMH JKC-
[IYATAIHOHHBIE  BO3MOKHOCTH  PEMOH-
THPYEMBIX OOBEKTOB., HacTHuHOC Hime-
HEHHE TPAce (KaHaa, BOIOBO/A M JIp.)

[pumepHas  nepuoIHYy-
HOCTB 34BHCHT OT BH/A
coopysKeHHs (Hanpumep,
/U1l KAHATOB, KaK MpaBH-
no, paz B 5-10 ner)

ABapHiiHblii

BoccranoBieHHe CHCTEMBL, €& Coopy-
AEHHIE 1 00OpYOBaHHS, YaCTHUHO
NOBPEHK/ICHHBIX  HIIH  paspylUeHHBIX
BCAGJACTBHE  CTHXHIIHEIX  ABIEHHMIL
(Cellb, NABOJOK, 3aTOPLI, JIHBEHL, OY-
psl, 3EMIETPACEHHE, TIOJKap H Ap.)

B 3KcTpeManTbHOM TOPSI-
Ke H, KaK [paBuio, Kpyr-
JOCYTOYHO € MPHMEHCHH-
eM  BCeX HeoOXOIHMBIX
Mep 1o ObICTpeiinei nH-
Kkeuaaunu  asapun. [lo-
BPCKJICHHA,  CO3AIONINE
ONACHOCTE /LA KH3HH
noaei  HWIH  mpUBOASA-
iHe K OonblnM MaTe-
pHadBHBIM  yuiepbam,
YCTPAHSIOT HEMEUIEHHO ¢
NPHBICHEHHEM TpedyeMo-
ro Komudecrea paboueii
CHABI M MATEpHAIBHO-

TCXHHYCCKHX PECYpPCOB
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[Momepkanue B HCIIPABHOM COCTOSIHHH BCEX KAHAIOB, COOPY-
KCHHMI M IPYTHX YCTPOHCTB rHAPOMENTHOPATHBHBIX CHCTEM TpeOy-
CT MOCTOSIHHOTO yXOJia 33 HMMH, CBOCBPEMEHHOTO MNPOBEICHHS
PEeMOHTAa M MPEAYNPEANTENbHBIX MEp HAa aBAPUIHHO OMACHBIX y4a-
cTKax, ObICTpOro ycrpaHeHusi OOHapYKCHHBIX TOBPEAICHHH, a
TAK/KE PErysIPHOTO BBITOJIHCHUA paboT MO yay4uICHHIO TCXHUYC-

CKOro coctosiuus cucrem [58].

Tabnuua 1.7

CocTae padoT NpH TeKyUIeM H KaHTAILHOM PeMoHTe

OpOCHTEIBHBLIX KAHAIOB

Bux
pycna

Texywnii pemonT

Kanutaibablii peMOHT

B semns-
HOM pyciae

OxalMBaHHe OTKOCOB H GEI'IM KOCHIIKaMH:
OYHCTKA OT HAHOCOB 3CMIICCOCHBIMH YCTa-
HOBKaMH H 'BCMJ"IC]I!DﬁHb]MH MEXaHH3IMaMi.
Ymanenne BoaHoi pactutensnoctu, ITpose-
JCHHE 93601‘ Mo COKpallcHHID NMOTCPEL BOALI
Ha QuIbTpaIHio: YNIOTHEHHE TPYHTA, KOdb-
MaTalms, rIMHHcTas oONMIIOBKa noxka, GHT}F-
MH3aHA TPYHTA, HHBEKIHA PAacTBOPOB W JIP.
BoccranosneHne mnpoekTHoro mnpoduas M
¥KJIOHA. l'lepememeuuc " paipapHHBaAHHC
KaBaJibCcpoB

M3MmencHue  pacno-
TOKEHHUA KaHANOB B
nnave. YcrpoiicTeo
npoTHBO(GHILTpal-
OHHOTO MOKPBITHA —
obnniorka  kaHana
OCTOHHBIMH  MIINTA-
MH, MOHOJIHTHBIM
OeToOHOM WIM IPYTH-
M1 MaTepHanTaMu

B obnuiio-
BaHHOM
pycne

Pacumcrka M 3ajienka LCMEHTHBIMH PacTBO-
pamMi, MOMHMEPHBIMH KOMITOHEHTAMH, Kies-
MH CTHIKOB, TPEIIHH, KABEPH H BBIDOHH B JKe-
ne300eTOHHBIX W OETOHHBIX ODAHIIOBKAX. 3a-
NHMBKA NOBPEXKIEHHBIX IBOB MacTukoii. [le-
PeKIaika B HOPMATLHOE TIONIOKCHHE CIBHHY-
THIX MIHT 00JHIOBOK cOOPHOIT KOHCTPYKITHIL.
Topkpetnpopanie OOAHIOBOK H MOKpLITHE
3a/IeTaHHBIX MacTHKOI mros, Boccranosne-
HHE KaMEHHBIX, TIHHHCTBIX W JpYyTrHX o0mm-
1OBOK

CMeHa  OOIHIIOBKH
HA  TIOBPCIKIACHHBIX
yuactkax. Topxpe-
THPOBAHHE  TIOBPEK-
JCHHBIX  OOIHIIOBOK.
Boccranosienue
PA3pYILICHHBIX TPH3IM
B OCHOBAHHH OTKO-
COB W JHA

P(’KOHCmp_]’KIfHH OPOCHTCIIBHBIX CHCTCM — 3TO KOMIUICKC Opra-
HHU3AIMHOHHBIX, TCXHHYCCKHX H TCXHOJIOTHYCCKHX MCpOHpHﬂTHI:i Ino
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KOPEHHOMY IEPeyCTpOiCTBY KaK OT/IC/ILHBIX 00BEKTOB, TAK H opo-'
CHTC/IBHOH CHCTEMb! B LICJIOM, HANPABJCHHBIX HAa 3HAYHTENBHOC
MOBBILICHHE TEXHHYECKOTO YPOBHS JICHCTBYIOUMX CHCTEM H HX
BO/1000€CNeueHHOCTH; IHPOKOE BHEAPEHHE ONTHMAIBHBIX TEXHO-
JIOrHYECKUX TPOLECCOB M0 YNPABICHUIO OPOLICHHEM CEIIbCKOXO-
3HCTBEHHBIX KYJBTYP, YJYHILCHHIO MEIHOPATHBHOTO COCTOSHMS
3eMellb 1 HCKIIIOUYEHHI0 BO3MOKHBIX AHTPOIIOTCHHBIX BO3JCHCTBUI
Ha arponadamadgT B pe3ynbTaTe OPOLICHHS; a TAKKE COXpPaHEHHE
OKpY’KatoLeil PUPOJHOIL cpelbl N co3aHne KOM(OPTHBIX yCilo-
BHi1 U151 JKM3HH U TPOU3BO/ICTBEHHON ACATENBHOCTH YeJI0BEKA.

[{ens10 PEKOHCTPYKLHMH SBJIACTCS MOBLILICHUE ITPOAYKTHBHO-
CTH MEJIHOPHPYEMBIX 3€MeJlb; YBEIHYEHHE MPOHM3BOJCTBA CElb-
CKOXO3AHCTBEHHOH MNPOAYKLUHH W CHHKCHHE e¢ ceOecTOMMOCTH;
YJIyUlIeHHE YCIOBHH M MOBBILIEHHE HNPOM3BOAUTEIBHOCTH TPYJIa
Ha OCHOBE BHEJIPEHHS pecypcocOeperaroimx TeXHOJOTHiT H HOBBIX
METOIOB OpPraHH3allii TPY/Ia; HOBBIMICHHE HAJIEKHOCTH M J10Jr0-
BEYHOCTU KaK OTJEIbHbIX OOBLEKTOB, TAK H CHCTEM B LEJIOM; CO3-
JIAHHE ONTHMAJIbHBIX YCIOBHI BOJHOIO, TEILUIOBOT0, BO3IYIIHOIO H
MHTATELHOIO PEKUMOB MOYB; KOMIIJIEKCHOE U PallHOHAIBHOE UC-
110JIb30BAHHE TPY/IOBBIX M HCPreTHYECKHX 3EMEJIBHBIX PECYPCOB;
co3laHue OaronpUATHOH MenHopaTuBHOH OOCTAHOBKHM Ha OpoO-
LIAEMbIX 3eMIISIX; COXPAHCHHE M YJyullleHHE MUIOJOPOAHA MOYB;
3HAYMTENBLHOE NOBbIICHHE KOIPQUIMEHTA M0IE3HOr0 JeHCTBUS
(KIT/1), koaduumenta 3emensHoro ucnonszosanus (K3U) u npy-
FUX oKaszarteneil paboThl CHCTEM € 00ECHEYCHHEM COOTBETCTBUA
MX 3HAYCHUI TEM HOPMATHBHBIM [TOKA3aTE/IAM, KOTOPBIC OTBEYAIOT
TPeOOBaHMAM  IKOJIOTMYECKH OPUEHTHPOBAHHBIX OPOCHTEIIbHBIX
cuctem [185].

B cBA3M ¢ TEM, 4TO CBBILIE ACCATH JIET HA IKCIUTYaTallHOHHO-
PeMOHTHBIE pabOThl M OOHOBJIECHHE TEXHHKH BBIAEIAIOCH HE 0O-
nee 1/3 HeoOXOAMMBIX CPECTB, MPUIIOCH 3HAYMTEIBHO COKpa-
THTH OPOIIAEMBIC TUIOIAH H YMCHBILHTL 00BEMBI KCIUTyaTaLH-
OHHO-PEMOHTHBIX paboT HA KaHalax. JTO HPUBEIO K TOMY, YTO
MHOTME YYaCTKH OpPOCHTE/BLHBIX KaHAJIOB 3apOC/IH Pa3iH4YHOTrO
pOa APEeBECHO-KYCTapHHKOBOH PAacTHTENLHOCTLIO (puc. 1.14) [4,
38, 58, 158, 262].
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Puc. 1.14. Opocnrennubiii kanar,
3apOoCiinil IPEBECHO-KYCTAPHIKOBOI PACTHTENBHOCTHIO

Mexay Tem, pactyunii BAOJb KaHANOB KYCTaApHUK Je/iacT
HCBO3MOKHBIM JIOCTYTl TEXHWKH M JIIOJICH JUIA TIPOBEACHUS pa-
60T Mo yJaIcHHI0 HAHOCOB M PEMOHTY 00NMIOBKH Kanana. Kpo-
MC TOI0, OMajarias JMCTBA M BETKH 3arpsA3HAIOT KaHall, CHU-
KAIOT KAYECTBO OPOCHTE/IBHOH BOJBI, CIIOCOGCTBYIOT €C UBETC-
HHIO, YBCIHYHMBAIOT OOBCM JOHHBIX OTHOXEHHMH. HekoHTposm-
pPYCMO paspacTasch, JAPEBECHO-KYCTAPHUKOBAS PaCTUTEILHOCTh
(JIKP) paspymact 00JHIIOBKY KaHAJIOB, 4 MIPOU3PACTast HA OTKO-
Cax KaHajoB B 3EM/SIHOM PyClle — CHHIKACT MX MPOMYCKHYIO
crnocodbHocT, Bee 910 B koHeuHOM HTOre BicyeT 3a coboii 3Ha-
YUTEAbHBIE MOTCPH TPAHCIOPTHPYEMOH MO KaHalam BOJbI H
CHHKCHHUE €¢ KauecTBa.

He menee octpo ctout npobnemMa O4HCTKH KaHANOB H aBaHKa-
Mep oT HaHocoB (puc. 1.15), Tak Kak 3amjeHHE pycia 3a4acTyio
npubnnKaeTes K KpHTHYCCKUM 3HaueHusM [223, 247).
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Puc. 1.15. 3annennslil ynacTok opocHTelbHOIO KaHana

3HAYUTCIIHLHOC CHIDKCHHEC 00BEMOB PEMOHTHBIX paboT NPHBEIIO K
Tomy, 4to Oonee 40 % dKeruyarupyembix kKaHanos TpeOyroT BoccTa-
HOBJICHMS, TaK KaK OOMIME MOTCPH OPOCHTCILHOH BOJIbI AOCTHIAKOT
30-50 % or nomaBacMoro pacxona. B Hactosiuee Bpems BbIIOIHAC-
Mbic paboThl 10 IKCIUTyaTallid H PEMOHTY KaHAJIOB HE NPEBBIIIAIOT
25-40 % or nHeodxomuMbix 00beMoB [169, 219]. D10 obbacHsAeTCs,
MPEKIC BCEro, oTcyTcTBHEM PREKTHBHBIX 1 SKOHOMMYECKH 000¢-
HOBAHHBIX TEXHOJOTHH, a TAKKEC COBPEMEHHOI BbICOKONPOH3BOJIH-
TENLHOH W YHUBEPCATbHOIH TCXHHKH.

1.2.3. CyuiecTBYiolHe TEXHOJOTHH NPOBEACHHA
IKCIIYATAIHOHHBIX PadoT HA OPOCUTEIBHBIX KaHAJAX

Becw komiuieke paboT no TeXHHYECKOi JKCILTyaTalluy THApoMe-
JIMOpaTHBHBIX cHcTeM (Oe3 coopykenuii u obopynosanus o0mexo-
34IICTBCHHOTO NMPHUMEHEHHS: CPEJICTBA YICKTPONMTAHM, CBA3H, aBTO-
MATHKH, TCJICMEXaHHKH W TPAHCIOPTA, a TAKKE HACOCHBIC CTAHIIMHM,
JIOPOTH, MOCTBI, 3/IaHHst ¥ KOMMYHAJIbHAsA CCTh) € YUCTOM crienHpuku
OCHOBHBIX TCXHOJOTHYECKHX MPOIECCOB MPOU3BOICTBA IKCILTyaTa-
IIHOHHO-PEMOHTHBIX pabOT M M3BECTHBIX JUIS TOTO CPEACTB MCXaHHU-
3N MPEJICTABIICH B BHIE KJIACCH(PUKAIMOHHOI cXemb! Ha puc. 1.16.
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Puc. 1.16. Knaccudukannonnas cxema TeXHHYECKOH JKCTUTyaTauu
IHAPOMEITHOPATHBHBIX CHCTEM

m——_
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Cxema cOCTaBjIicHa HAa OCHOBE AHAJIM3a TEOPCTHUYCCKUX JaH-
HBIX H ONbITA DKCIUTYaTalHH KaHAJIOB OTKPLITHIX OPOCHTEIbHBIX
cucreM. B naHHylo cxemMy Hamu [00aBJICHO yJIajJiCHHE KycTap-
HUKOBOH PAacTHTCABHOCTH BJOJIb KaHAIOB H JPYIHX TMIAPOTCX-
HHYECKHX COOPYKCHUH.

Kak npaBuiio, Ha OPOCHTENBHBIX CHCTEMax HaubosIee YacTo Bbl-
MOJHACTCS MMCHHO YAQNCHHC pPadIMYHOIO pojia PacTUTEIILHOCTH,
npouspactaronicH Ha kananax. Tak, HapuMep, €ciii PEMOHT MoBpe-
JKJICHUI OOJMIIOBKM M yJaJICHHE HAHOCOB IPOBOJATCA 110 Mepe Ha-
PYILCHHSA TEPMETHYHOCTH WM OTJIOKEHHS DOMBIINX CIIOCB HAHOCHO-
ro TPyHTa, YTO 3HAYNTCIBHO PACTAHYTO MO BPEMCHH, TO yJAlCHHC
PACTUTEILHOCTH JOJDKHO MPOBOIMTHECA B OCHOBHOM 2 pasa 3a CC30H
[56, 58, 128].

[Tpobnema wMpokoMaciuTabHOro 3apacTaHHs KaHaloB Kyc-
TApPHUKOM MPHOOpeEa CBOIO OCTPOTY CPaBHUTEIBHO HeaasHo. [1pu
ITOM NPHUMEHCHHE TPAJHIMOHHBIX TEXHOJIOIHYCCKHUX CXEM s ee
peuicHust 0Kas3anoch Manod(PQCKTHBHBIM, TaK KaK BBIIIOJIHCHHE
paboT 1o HUM TIpeJyCMaTpHBasO MCIONbL30BaHHE HECTICIIHAIN3H-
POBaHHOM TCXHHKH H PYYHOTO Tpy/a.

Cpen M3BECTHBIX HA CCrOAHANIHMIA JICHL CIIOCOOOB yancHust
JIPCBECHOH PACTUTENBHOCTH — TEPMHYCCKOr0, MEXaHHYEeCKOro,
XHMHUCCKOTO, B3PIBHOIO H KHHETHYCCKOTO — Hanbosee I dekTn-
BCH M pacrpocTpaHcH MexaHuueckuii crnoco6 [73]. Ilpu sTom cym-
HOCTH paboT CBOAMTCSA K TOMY, 4TOOBI y1aiiTh TOJbKO HAI3CMHYIO
YacTh PACTHTEIBHOCTH M TIPEIOTBPAlIATh MOSBACHHE HOBOW MO-
pociii. DTO MPEAONPE/IC/INIIO NOSBICHHE KOMOMHUPOBAHHOTO CIIO-
coba yjaneHus KyCTapHHKa H MEJIKOJICChA — CPE3aHue HaI3eMHOM
YACTH C TOCICAYIONMM YTHCTCHHCM ITHCH.

3a mociac/HHE TOfbl ObLT BHEJAPCH LENHBbIA Pl TEXHHYCCKHX
pelieHnil, MO3BOJISIONIMX MCXaHH3HPOBATL OTCPAIMIO TIO0 CPE3KE
KycTapHHKa Ha GepMax M OTKOCaX KaHalloB, YTO TMO3BOJIMIO MOJI-
HATH YPYCKTHBHOCTH CYIIECTBYIOIHX TEXHONOTHI HA Ka4eCTBCH-
HO HOBBIH ypoBeHb. OHAKO MHOTHE TPYJOCMKHC OINCPALMH [10-
NPEKHEMY HE MEXaHW3HPOBAHbI M BBINOJHAKOTCA BPYYHYIO, 4TO
Tpedyer GOMBIINX 3aTPaT BPEMCHH H MaTePUaIbHBIX CPEICTB.

B ¢BA3M ¢ OTCYTCTBHEM TEXHOJIOTHYCCKOTO KOMILICKCA MALIMH
JUISL OYMCTKH KaHAIOB OT APEBECHON PACTHUTEIBHOCTH HEBO3MOKHO
YCTAHOBHMTH MAPAMETPbl KAUCCTBA M BPEMCHHBIC PaMKH BBITIOJIHE-
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HUSL OT/IETIbHBIX oneparuii. /o cux rnop He onpeseneHsl ¢nocodb! u
CpeICTBA MEXAHHU3ALMH /Ul YTHIIH3AIMH YIAIEMOH IPEBECHHBI, 10~
9TOMY HA NMPAKTHKE YAAJIAEMYIO PACTUTEIbHOCTL B JIy4lIEM Cliydae
cxuraior. [lpu 9TOoM nosnHas NUKBHIALMA YAANngeMoil JpEBECHHBI
METOJIOM C/KMTaHHA TpeOYEeT BBHIIOIHCHUA MHOMKCCTBA OICpPAlHii:
CKHraHua coOpaHHON B Ky JPEBECHO-KYyCTAPHUKOBOM MacChl; Iic-
PeTPSAXUBAHHS HECTOPEBLINX JPEBECHBLIX OCTATKOB M CrpebaHus ux B
OTJENbHBIE KY4H; TIOBTOPHOIO CKHTAHHSA JIPEBECHBIX OCTATKOB; pa3-
PABHUBAHHSA 30/1bI H HECTOPEBIIUX OCTATKOB MO NOBEPXHOCTH GEPMBI.
Takoii KOMIUIEKC Ornepaiuii Ha MPaKTHKE HE OCYILECTBIAETCH, TaK
Kak JUisi 5Toro TpeOyloTcs 3HAUMTENIbHBIE MaTepHallbHbIC 3aTPAThHI.
Benenersue yero nocse CKHraHus B Ky4ax OCTaeTcs MHOIO HECTo-
pesiueii apesecunbl (puc. 1.17), koTopas He TOJILKO 3axJ1amiseT Tep-
PHTOPHIO, YBENUYMBAs MIOIIAAL OTUYKIAEMbIX 3CME/b, HO H CIO-
cOOCTBYET pacpOCTPAHECHHIO COPHOH DPACTHTENILHOCTH, PAa3BHTHIO
BPEJIOHOCHBIX HAaceKOMBIX. COBOKYIHOCTb JaHHBIX (DAKTOPOB MPUBO-
JIUT K BO3HHKHOBEHHMIO HEOIAronpHsITHOI 3KONOrHYecKOH 00CTaHOB-
KH Ha KaHanax [12].

Puc. 1.17. Cixuranne KycTapHuKa — HAaHXY/ il
H 9KONOTHYeCKH Hebe30macHblil cnocod ero yTuiansaiiu
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Takoe HepauMOHATLHOC OTHOLUCHHE K YTHJIM3aLUHW CPE3aHHOM
PacTHTEILHOCTH OOBACHACTCA OTCYTCTBHCM IKOHOMHMHYECKH 00OCHO-
BAHHBIX TCXHOIOIHYCCKHX CXCM XO3AICTBCHHOIO WCIIOIB3OBAHHA W
nepepaboTKH HI3KOKAYCCTBEHHON JIpeBecHHbl. FIMCHHO JKOHOMMYE-
ckue (GaKTophl CACPKUBAIOT HAYUHBIC HCCIIC/IOBAHUS B YTOM HalpaB-
JICHHH, @ TAKKE TOPMO3AT BHEIAPCHHE CYIICCTBYIOIIMX CIOco00B
YTHITH3AIHH YAAISICMOi JPEBCCHO-KYCTAPHUKOBOH PaCTHTEIILHOCTH B
IMPOH3BOJACTBCHHBIX OPraHH3AlHAX. OI[HaKO, KdK MnoxaibiBacT 3apy-
OeskHBIH OnbIT, MepepaboTka M HCTIONB30BAHHE HU3KOKAYCCTBEHHOM
JIPEBECHHBI MOYKET CTATh JIOCTATOYHO MPUOBUTHHBIM JICTIOM.

Takum oOpa3om, Ha COBPEMEHHOM JTamne Haspesa HeoOXomu-
MOCTh pa3zpaboTKH NPHHIMITHAIBHO HOBBIX, pecypcocheperatonmx
TEXHOJOTHH yIaNCHUS KYCTAPHUKA H MEJIKOJICChsl HA KaHajlax, Juis
qCcro IIOTi)CGYCTCH CO3TAHUC HOBBIX TCXHHYCCKHX CPCACTB, obna-
JIAIOIHX YHHBEPCATBHOCTBIO, MOOHIILHOCTBIO, BBICOKOH MPOH3BO-
JIMTENIBHOCTBIO M JIOCTYTTHOH JUIS YKCTUTYaTHPYIOIIMX OpraHH3aIiii
LICHOIA,

PaccmotpiM  Hambosiee  pacnpocTpaHeHHbIC TEXHOJIOTHYCCKHE
TIPOLIECChl OUUCTKM KaHAJIOB OT JIPEBCCHO-KYCTAPHHKOBOH pacTH-
TEJILHOCTH, IIPOBEEM HX aHATIN3 H BhISBUM OCHOBHBIC HEJOCTATKH.

B cBsizn ¢ orcyterBieM npodnemsl MaciitabHOro 3apacTaHms
OPOCHTE/IbHBIX KAHAIOB CICHHATH3HPOBAHHBIC TEXHOJIOTHH HX
KOMIIJICKCHOW OYHCTKH paHee He paspabareiBanuck. 00 3TOM CBH-
JICTCABCTBYCT aHAIM3 JIMTCPATYPhl MO IKCIITYATALHNA OPOCHTCIIb-
Heix cucrem B 60-90-¢ rr. [11, 36, 38, 56, 57, 90, 112, 128-132,
158, 166, 167, 179, 184, 185, 208, 215, 263, 279, 286]. Ha ocynm-
TCNIBHBIX CHCTEMaX JlaHHas rpobiiemMa perranach B OCHOBHOM XH-
MHYECKHM CIOCOOOM, Tak Kak He OblI0 HEOOXOIMMOCTH HCITOITh-
30BaTh OTBOAMMYIO M30BITOUHYIO Boay [119].

TpamuioHHo st YAaJICHHA IPEBCCHO-KYCTAPHHKOBOH pacTi-
TEJBHOCTH HA KaHaJaX MPUMEHSCTCS TEXHOJIOTHYECKas CXema,
npescrasncunas Ha puc. 1.18, a [2].

[To naHHOH TEXHONOTMM CPE3aHHE APEBECHO-KYCTapHUKOBOH
PACTHTEIILHOCTH OCYIICCTBIISICTCA C NPUMCHCHHEM PYYHOTO Tpy/ia
W CPEJICTB MAJIOH MEXaHW3aluHU (PY4YHBIX KyCTOpE30B, OeH30Mmmm).

3areMm cpe3aHHYH PacTHTENbHOCTH crpedaioT Oyibao3epamu B
KyuH M Ckurator. JloctaTouHo peako ee rpy3ar BPYUHYIO B TPaHC-
HNOPTHBIC CPE/ICTBA M BBIBO3AT JUTA JlalbHCHIICH yTHITH3AIWH.
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ITocne ynanenuss Hajq3eMHOH 4YacTH JPEBECHOH PAaCTHTENBHO-
CTH MPOBOIMTCS KOPYEBAHUE MHEH JUIS NPEJLOTBPALICHHS Pa3BUTHS
nopocnu. IIpu 3ToM B npouecce KOPUEBKH MPOUCXOAHT HEH30eK-
HOE HApYIICHHE MOBEPXHOCTH OEPM M OTKOCOB KaHAJIOB, a TAKKE
BO3MOJKHBI MOBpEXKACHHS OONHUOBKH, 4TO TpedyeT mnpoBejacHHs
NOCAEAYIOMUX padoT 10 MOACHINKE U IUIAHHPOBKE OEpM, OTKOCOB
H PEMOHTY OOJHIIOBOYHOIO MOKPBITHA. JUIs BBINONHEHHS JAaHHBIX
paboT B OCHOBHOM NPHMEHSCTCS PYYHOH TPYJA M CTPOHTE/IbHAs
TexHuka (Oynib103ephl, aBTOrpeiiephl, SKCKaBaTOPEI).

B nponecce coBepiieHCTBOBaHHS PaCCMOTPEHHOH BbILIE TEX-
Honoruueckoi cxemsl B 2000 r. yuenbimu CI'AY um. H.H. Bagu-
JI0Ba ¢ y4yacTHeMm aBropa Obina paspaboTaHa M BHEJPEHA MHTCH-
CHBHAas TEXHOJIOTHSI y[aJeHHUs JPEBECHO-KYCTAPHUKOBOH pacTH-
tenbHOCTH (CM. puc. 1.18, 6) [2, 10, 17, 32, 35, 117, 250, 252].

JlaHHas TEXHONOIHs MPEAYCMATPHBACT BBINIOJIHEHHE TPEX Ome-
paLuii.

[TepBast — cpeska Haa3eMHOI YACTH APEBECHOI PacTUTENBbHO-
cTd. Jlns BBINOMHECHHS JAHHBIX pabOT MCHOJIB3YIOT KYCTOpE3bl €
aKTHBHBIMH WJIH NAaccMBHbIMH pabouumu opranamu. Ilpu stom
Cpe3Ka KyCTapHHKa OCYLIECTBIJACTCH Kak MOXKHO Onuike K 3emiie
Juia obecnedeHHs MOCHSAYIOnEro GecrnpensTCTBEHHONo Npoxoja
KaHAJI00YHCTHTEIbHBIX H KaHAJIOOKALIHBAIOIMX MALIHH.

Bropas onepaius — yjajieHHe CPE3aHHONH PaCTHUTENBLHOCTH My-
TeM crpebaHus ee B Kyud M CKHTAHHS WM MOrpy3Ka Cpe3aHHOro
KYCTapHHKA B TPAHCIOPTHBIC CPEJICTBA H BBIBO3 €r0 K MECTY Jajlb-
Hermei yrumsauuu. [Ipu atom ans cbopa cpe3aHHOl pacTUTENb-
HOCTH HCMOJB3YIOTCA Oyb103epbl H aBTOrpeHIEphI.

Ha 3axniouMTensHOi cTajuH BMECTO KOPYEBAHMSA IPOBO-
autcs obpaboTka nHedl apbopHuHaaMH JHO0 MallMHAMH, BO3-
JCHCTBYIOIUMMHY HA HUX OrHeM HiH Tokom. C ydetom Tpebosa-
HHI 9Konornyeckoi 6e30macHOCTH NPOBEJAEHHMS SKCIUTyaTalH-
OHHBIX paboT Ha OpocHTE/NbHBIX KaHalax obpaboTka apbopuun-
JAMH JIOJIKHA TIPOBOJMTBLCS TOJNBKO B HEIMOCPEACTBEHHOH OnH-
30cTH OT nHel. [lpu cobmoaeHHH JaHHOTO YCJIOBHS TIpHMEHE-
HUEe apOOPUIMAOB SIBJIACTCS AOCTATOYHO PPEKTUBHBIM M JKO-
J0rHYeckr 6€30MacHbIM.
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brok paboT, cBA3aHHBIX C yJaJCHHEM KYCTapHHKA U MEJKoje-
Chsl, TAKIKE BXOAHT B COCTAB JABYX KOMIUIEKCHbBIX TEXHOJIOIHH OYH-
cTkd KanajnoB (cM. puc. 1.18, 6, 2) [21, 22, 117, 224, 251, 257,
258]. Conepixanue naHHbIX pabOT NPHHLIMITHANILHO HE OTIHYAETCS
0T paccMOTpeHHOH TexHonoruu. Oanako uenecoobpasHee npoBo-
auTh 00paboTKy mnHeil 1ub0 OJHOBPEMEHHO CO cpesaHHeM, Jnbo
cpasy 1ocle OYHCTKH TEPPHTOPHH OT CPE3aHHOMH PaCTUTENILHOCTH.

AHaNH3 PacCMOTPEHHBIX TEXHONOTHYECKHX CXEM [103BOJIHII
BBUIBMTB Psijl [OJIOKEHHH, KOTOpPbIe HEOOXOMMO YUYHTBIBaTh MpPH
paspaboTke HOBOII pecypcocOeperaionieii TeXHOIOTHH:

1. PabGoTs! no cpeske HaA3EMHOH 4acTH KyCTapHHKA W MEJIKO-
Jechs cieyer pasOMTh Ha JIBE ONEPAlMH — CPE3Ky KyCTapHHKa Ha
OepMe H Cpe3Ky JpeBeCHOH pacTUTENbHOCTH HA OTKOCAX KaHaua,
TaK KakK JUIfl BLIMOJHEHHUs JaHHbIX paboT NPHMEHIIOTCS KyCTOPE3bl
pasnuunbix THHOB. K TOMY ke cpe3arh KyCTapHMK Ha OTKOCax
MOKHO TOJBKO 110C]IE OYHCTKH OEPMBI OT CPE3AHHOTO JIPEBOCTOS.

2. Jlna cpesaHusi JAPEBECHO-KYCTAPHHUKOBOH PACTHTEALHOCTH
Haubonee >QHEKTHBHO MCHOJB30BATL BBICOKONPOU3BOHTEIBHYIO
CNEHHATN3HPOBAHHYIO TEXHHKY C AKTUBHBIM JIHCKOBBIM IMHJIBHBIM
pabouuM OpraHom.

3. Ucnonwk3opanue Oynbao3epoB i crpebaHust cpe3aHHOi pac-
TUTEJILBHOCTH B Ky4H NPHBOJIUT K YacTHUHOH KOpYEBKe ITHEH, 4TO
HEKENATE/IbHO, TAK KaK BJICYeT 3a co0Oi HapylICHHE LieJ0CTHOCTH
NOBEPXHOCTEH OepM M OTKOCOB, @ TAKKE MOKET BBI3BATH MOBPEXK/le-
HHEe O0MMIOBKM KaHana. U1 MCHIPaBneHMS JAHHBIX [OBPEKACHHIH
norpedyercs BBINOIHCHHE JIOMOIHUTEIBLHBIX PEMOHTHBIX paboT no
NOJICHINKE OepM M OTKOCOB, a TAKKE MX IUIAHHPOBKE. Mexty TeM,
KOPHEBasi CHCTEMA KYCTAPHHKA XOPOILIO apMHPYET OTKOCHI KaHAJIOB.

4. Tlpu crpebanuu yaaaseMoil pacTUTENbHOCTH B Ky4H Oyiib-
J103epaMHu B COOPaHHYIO JIPEBECHO-KYCTAPHHKOBYIO MAcCy Iomaja-
€T YpEe3MEPHOE KOIMYECTBO IPYHTA, BCJCACTBHE Y€ro jAajibHeiiniee
XO3MCTBEHHOE MCIOJIb30BAHUE YIAISIEMOMH JIPEBECHHBI CTAHOBHT-
¢S IPAKTHYECKH HEBO3MOXHBIM, @ NPH YTHIN3ALMH €€ IYTeM CKH-
ranus He obecrieyumBaercss HeoOXoaumasi IOJIHOTA cropanus. B
pe3yJibTaTe TEPPUTOPHS, NPUICTaloas K KaHaly, 3aXJaMIAcTCs
0ONBIIHM KOJIMYECTBOM HECIOPEBILUMX JPEBECHBIX OCTATKOB.
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5. OTCYTCTBYIOT CNIEHMAIM3HPOBAHHBIC TEXHUYECKHE CPEICTBA
JUISL BBITTOJIHECHHs Haubosiee TPY0EeMKUX paboT, CBA3aHHBIX C O4H-
CTKOMH KaHAJIOB OT CPE3aHHOIO KYCTAPHHUKA H MEJIKOJICChA.

6. B TeXHOJIIOrHYECKUX CXEMaxX He yKa3aHbl C1IOCOObI yTHIIN3a-
LMK CPE3aHHO PCBECHO-KYCTAPHUKOBOH PACTHTEILHOCTH, KOTO-
pbie obecnieunBany Obl PaliMOHA/ILHOE HCHOJB30BAHUE YIAISEMOMH
JPEBECHHBI.

7. Cxuranue JPEeBECHOH PACTUTEILHOCTH NPH €€ YTHIH3a-
IIHH — 3TO CAMOE HEPALMOHAILHOC UCIIOIb30BAHHE TAKOIO BEChbMa
[ICHHOTO HPUPOJAHOTO ChIPBS, KAK JIPEBECHHA, K TOMY JK€ HaHOCH-
11ee YKOJIOrHYCCKHi yiepO okpyskaiouiei cpee.

8. TpaHcnopTHPOBaTh CPE3aHHbBIH KyCTADHUK H MEIKONECHE K
MecTaMm JalibHeilel nepepaboTku jaxe Ha HeOOJIbILINE PaccTos-
HHA 9KOHOMHYECKM HewelecooOpa3Ho, TaKk Kak JPEBECHO-
KYCTapHUKOBAs Macca MMeeT HeOO/bLIYIO IUIOTHOCTh W HHM3KHIi
K03 pUIMEHT 3arpy3kd, 4To Bje4eT 3a coOoii OosblIMe TpaHC-
MOPTHBIE PACXO/1bl.

9. B 1ensx 5KOHOMHH MaTEPHAILHBIX CPEIACTB U BPEMEHH Ore-
palMI0 MO YrHETCHHIO NMHEH pPalMOHAILHCH BCEro MPOH3BOIHTH
COBMECTHO CO CPE3aHUEM HIIH ¢ YOOPKOH Cpe3aHHOH PacTUTEILHO-
cru. JIns 9TOro Kycropes WM MalllMHa, coOMparolias cpe3aHHbli
KYCTapHHUK, JIOJUKHBI ObITh OCHAILEHBI YCTPOIHCTBAMY JIOKAJILHOIO
HaHeceHus apOOPULIMAHOI CMECH Ha IOBEPXHOCTH ITHEH.

OCHOBBIBASICH HA PACCMOTPEHHBIX BBIILE MOJI0KECHHAX, MOKHO
CO3JaTh HOBYIO, pecypcocOeperatollyio 1 9K0J0ruuecku 6esonac-
HYIO TEXHOJIOTHEO OYHCTKH OPOCHTENIbHBIX KaHaloB OT [PEBECHO-
KYCTapHHUKOBOH PACTHTE/ILHOCTH.

1.3. Mexanu3aums IKCIJIyaTalHOHHBIX pabor
HA OPOCHTEJILHBIX KAHAJIAX

1.3.1. Texuuueckue cpeacrsa,
NpHMEeHsieMBble IS OKAIMBAHHS KAHAJIOB

OuHCTKa KAHAIOB OT PACTUTENBLHOCTH HAa CHCTEMAaX PeryJsp-
HOTO OPOILCHHS ABACTCH OJHOH M3 BakHEHMX onepauuii, obec-
NEYHBAIOLIHX HOPMAJIbHYIO paboTy MEIHOPATHBHOI CCTH B LIEIOM.
B cBa3H ¢ 9THM HEOOXOMMO MPOAHAIN3HPOBATL PA3JIMUHBIE ME-
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TOZbI OOPBOBI C TPABAHON PACTHTCIBHOCTBIO, a TaKIKe Haubonce
PACTIPOCTPAHCHHBIC B MPAKTHKE IKCILTyaTALHH MEJTHOPATHBHBIX
00BCKTOB TEXHHYECKHE CPECTBA /1Sl e yJ1aneHus.

3acopssi OpocHTENBHBIC KaHATbI, COpHas pacTHTCILHOCTH Tpe-
MATCTBYCT TOKY BOJIbI, TPAHCHOPTHPOBAHHIO HAHOCOB, A TAKKC
HTOBBILIACT MOTCPH BOABI HA huabTpammio. CeMeHa COPHIKOB BMe-
CTC € OPOCHTENBHON BO/OI NMONANAIOT HA MONS, YBEIMUMBAIOT 3a-
COpEHHE MOCCBOB H 3aTOIIAEMBIX JHMaHOB. B Bojic onu OTMHUpa-
I0T CKOpee, |4CM B 110YBE, W BCC KE y HCKOTOPHIX COPHSAKOB, Ha-
NpUMEp N0HHHKa OENIOTo, MOBHINKH XMENCBHAHOMN, CIe COXpaHsi-
CTCA JKM3HECIIOCOOHOCTL mocse 44 mecsiien npeObIBaHus B BOJIC.
HT00bI OUHCTHTE KaHaibl OT COPHSIKOB M He JIOMYCTHTE HX ofce-
MCHCHHA, HCOOXOMMMO He MeHee 2-3 pa3 3a Ce30H CKALIMBATE H
YHUYTOKATH CopHsiku [132].

CopHele pacteHns, kpoMe TOro, sBASIOTCS paccanHukom Bpe-
AUTENCH 1 OONE3HCH CeNbCKOXO03MICTBEHHBIX KynsTyp. OHH CHH-
AT YPOKAHHOCTD M KAYCCTBO KyJIBTYPHBIX PacTCHMii, pe3ko
YXYIIAIOT  yCIOBHA  pabOThl  CCIBCKOXO3AHCTBCHHBIX  MATIIHH.,
CHIOKAIOT TIPOM3BOJIHTCBHOCTh TPY /1.

Jns ynanewws Tpassmoii pacturennnocTy NPHMEHSIOT Clie-
AYIOIHE CHOCODLI: MEXaHUYCCKHIT, XHMHYCCKHMIL. TCPMHUYCCKHIT H
Oronornuecknii.

HanGonburee pacnpoctpancnne nonyunn vexamumeckuii cno-
c06. OH 3aKITI0YACTCS B MCXaHHYCCKOM BO3/ICHCTRHM CKaIlIHBaKO-
UIHX pabOuMX OPraHOB HAa PACTHTCILHOCTD.

Kak npasuso, ucnonssyiores Geperossic u MIaByune KOCHIIKH
C aKTHBHBIM PabOuMM OpranoM. BeperoBbic KOCHIKH SBISIOTCS
HABCCHBIMH (HAa TPAKTOP) WM MPCACTABISIOT COOOH CAMOXOIHbIC
AcCH ¢ GOKOBBIM KOHCONBHBIM PaGoYnM opranoM. Mcnonssyior
HX A1 CKaLIMBaHMA PacTHTEIBHOCTH Ha OTKOcaX KaHa oB. Eciu
HCOOXOIMMO CKAIMBATH PACTHTENLHOCTH HA Oepmax u aHe, 1O
MPUMEHAIOT KOCHIKH, 00Opy/I0BaHHBIC (DPOHTANBHBIM pabounm
OpraHoMm.

Xunmuneckuii cnoco6 3akmouactess B MCONb30BAHNM ANOXH-
MHKATOB, YHUYTOXAIOIIMX PACTHTCIBHOCTL, BHeceHHe s10XHMH-
KaToB MPOM3BOANTCS ¢ HCMONB30BAHHEM PA3IYHOTO POJIa ONpPHI-
CKHBATCIICH, PaCHbUINTENCH, a3PO30IbHBIX reieparopo. OjHako
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OMPLICKUBAHHE PACTUTENLHOCTH B KaHANax s0XHMHKATAMH SBIIs-
€TCsA OYEHb ONMACHBIM B CBA3H € TEM, YTO BOJA HCIOJB3YETCs JUls
OPOIIEHHSA, UTBS JIIOBMH H cKOoTOM. Kpome Toro, sSiIoXuMHKaThI
B HACTOSLLIEC BPEMS HMCIOT JOCTATOUHO BLICOKYI0 CTOUMOCTS.

Tpasococucamenu NPUMEHSAIOT Ha TPAKTOpax MajloH MOLIHO-
CTH C HCMOJb30BAHHEM JOBOJIBHO HPOCTOro o0opyaoBanus (orHe-
MeToB). OCHOBHBIC HEAOCTATKH JAHHOTO crnocoba — 6onbIoi pac-
X0/l TOIUIMBA, BBICOKas [0KAPOONACHOCTh, 3arpsA3HCHHE OKpY-
JKaKoLLei cpeJibl.

buonocuyeckuit cnocob 3aK04aeTess B HCIOIb30BAHUH PbIO
(Toncronobuk, Oeliblii aMyp M T. J1.), JKHBOTHBIX M TITHL, MHTAKO-
IMXCA PAaCTUTENbHOCTBIO. OQHAKO [aHHbIH CrOcO0 OYMeHb HENpo-
U3BOJAUTENICH H PEIKO NPUMEHSCTCA.

Haubonee pacnpocrpanentbiM H 3(eKTHBHBIM Ui paboThl
Hd OPOCHTE/IbHLIX KaHajlaX sBISETCS MEXaHH4ECKHH cnocod, oc-
HOBAHHBLIA HA MCTOJIB30BAHHH PA3IUYHBIX KAHATOOKAIIMBAIOLIMX
MaLIUH. }

CkalMBaHue M yJajJeHUe TPaBsIHOH W MENKOH KyCTapHUKOBO
pacTUTENILHOCTH Ha Oepmax, OTKOCAX KaHAJIOB W aM0 OCYHIECTB-
JISIOT ¢ NPHMEHEHHEM MEJTHOPATHBHBIX KOCHJIOK € CerMEHTHBIMHU H
pOTalMOHHBLIMU PaloYyMMH OpraHaMH, TaK KaK HCIOb30BaTh
OOBIYHBIC CENBCKOXO3SAHCTBCHHbIC KOCHIKH 3aTPYAHHTENBHO IO
psiAy MPHYHH: KOHCTPYKIIMA STHX KOCH/IOK HE MO3BOJISET OMYCKaTh
pabouuii opraH Ha OTKOC KaHaia, paboumii OpraH pacrnoyio¥keH
0JH3KO K KoJiee TpakTopa, 0030pHOCT MecTa paboThl PeKylIero
annapara yxyauleHa BCJICACTBHE €ro pasMelleHHs Ha OTKoce,
MHKpopensed oTKOca KaHajna OObIYHO 3HAYHTENIBHO CIIOKHEE 10
CPABHEHHUIO ¢ MHKpOpenbedoM mons u zip.

[Ipn ncnones30BaHMK PEKYLIMX aNMapaToB CErMEHTHOrO THNA
cTebNM B Ipolecce Cpe3aHus ONUPAOTCS HA 3JICMCHTBI MAllHHBI
(nOANOpHLIH cpe3 pacTeHHil), U U KAYECTBEHHOTO Cpe3aHus He-
00Xo/iHMa CKOPOCTDL JIBUKEHHS CEIMEHTHBIX HOxeH 1,5-3 m/c. B
PeKYLLUX annaparax poTalMOHHOro THna credbimn He OMUPAIOTCS B
NPOIEcCce Cpe3aHus Ha IEMEHTBl MalIuHbI (ﬁecnonnc)pfmu cpes).
JIns ocyliecTBICHHA Ka4eCTBEHHOTO CPE3aHHsl PAaCTCHHI CKOPOCTh
TAKUX PEiKYILHX 37eMEHTOB J0/bkHa cocTtaBisate 18—40 m/c [131,
208, 213].
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K kocuikam ¢ cermeHTHBIM PEKYLIHM annaparoM OTHOCSTCS
KKJI-1.5, PP-22, a k kocwikam ¢ pOTauMOHHBIM pabounm opra-
HOM — PP-41, PP-26, KPH-2,1, K-24A.

Y CCrMEHTHBIX KOCHIOK PeKymmii anmnapar CerMeHTHOroO
(CCrMEHTHO-IANBIEBOTO) THIIA MUMEET MOJBHIKHYIO 4YacTh — HOXK,
KOTOPbIii COCTOHT M3 CIMHKM ¢ NPUKPCIUICHHBIME K HEll corMeH-
Tamu. Henomsmixuas acts pexyiero annapara coctout u3 6pyca
C NMPHBEPHYTHIMH K HEMY NaJIbIAMH, CHAOKECHHBIMH TIPOTHBOpE-
KYIHMH TiacTHHaMH. CerMenThl HOXka 00pasyioT ¢ HTHMH Tia-
CTHHamMb pexyulyio napy. [Mpuwxumbl obecneunBaror MUHHMATH-
HBIM 3a30p MEIKIY CCIMCHTaMH M TIPOTHBOPEKYIMMH IIACTHHA-
mu. TIpu 4mciic ABOIHBIX X010B 500 B | MHH BOBHHKAIOT 3HAUN-
TCABLHBIC AMHAMHYCCKUE HAIPY3KH, BHI3BIBACMbIC HEYPABHOBCILICH-
HBIMH CHJIAMH HHCPLIMH TIPH BO3BPATHO-TIOCTYIATCILHOM JIBHIAC-
HHH CCrMEHTOB. DTOT HEJIOCTATOK YCTPAHEH B JBYXHOKCBOM pe-
KYUICM annapare, e CerMCHTBI JBYX OpyCheB JIBHKYTCH Ha-
BCTpedy Apyr Apyry, NponsBoas pesanne ¢ noxmopom. Ipu stom
CHJIbI HHEPIHHU OPYChEB YPaBHOBCIINBAIOTCS.

.’Kocnnky KK-1.5 (puc. 1.19) uaBenmsaror cOoKy Ha Konec-
HBIH TPAKTOP C MPAaBOH CTOPOHBI MEKLY NCPEIHHMH H 3aHHMH
Kosecamu. OHa COCTOMT M3 paMbl, WAPHUPHOMN [ITAHTH, MEXAHN3-
Ma MOIBCCKH 1 MOABEMA, KOMIICHCATOPA, THIPONPUBO/IA, KOPOOKH
MPUBO/IA H CMECHHBIX PabOYHX OPraHoB.

Puc. 1.19. Mennopatnenas kocunka KKJI-1.5:

[ — rnasHas pama; 2 — MEXaHH3M NOfBECKH: 3 KOMITEHCATOD;
4 —poryar; 5 - tara; 6w 9 - Hapyxnas u BHYTPEHHAN PaMKH;
7~ THAPONPABOL; & — pekymmii annapar;

[0 — ruapoummiiap nosopora HAPYKHOI pavKin:

I] — pavka nojmema; /2 - THIAPOLHIHADP MOIBEMa PAMKH;
13— nebenka; /4 - ruapocncrema
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Pabouuii oprad KOCHJIKH BK/IOYaeT B ce0sd peyKTop npHBoja
1 CTaHJAPTHBINA, C OAMHAPHBIM NPOOEroM HOXKa, pexyIlHii anmna-
par. OCHOBHbIE YaCcTH PEKYILEro annaparta: HOXK, NadbLEBbI
Opyec, Gammaki (Hapy:KHbII M BHYTPEHHMH), Majblibl, [1ACTUHBI
TPCHHUA H NIPHIKHMBI.

Perynuposky nosnoxeunusi pabouero opraHa B 3aBUCHMOCTH OT
KPYTH3HbI OTKOCOB OCYLICCTBISIOT MEXaHM3MOM TOABbEMA, CO-
CTOSIILIMM M3 YEPBAYHOIo pejykropa c nebeakoii. Paborty pexyie-
IO annapara Ha OTKOCAX KaHaJIOB M AaM0 pa3Hoil KpyTH3HBI obec-
MEYUBACT LITAHra, KOTOPas COCTOMT M3 LIAPHHPHO COCIMHCHHBIX
Mesy coboil Hapy/KHOI M BHYTpEeHHEH paMOK, THAPOLMIMHIPA U
pblyara ¢ peryjMpOBOYHOI TATOH, IMO3BOMAIOLICH peryiHpoBarh
BbUICT paboyero opraHa KOCHJIKH MPH HEM3MEHHOM XOJ€ THpO-
UHJIMHAPA.

Konupopanue pexynmMm anmnaparom MHKpopenbeda nosepx-
HOCTH OTKOCOB, MOCTOSIHHOE JaBJICHUE HA BHYTPEHHHH OaniMak, a
TaKAKe MOBEM U ONycKaHHe pabouyero opraHa KOCHIKH obecneun-
BACT MEXaHM3M HaBeCKH. BbICOTY cpe3a pacTUTENLHOCTH peryJiu-
PYIOT ¢ IOMOIIBIO DALIMAKOB H PEKYLIEro anmapara.

Pomayuonnsie Kocuaky MMEIOT PeKyLIHil anmapat poTaHoH-
HOTO THIA C OCbIO BPALICHUS, TEPNEHANKYJISPHOH OKaLIMBaeMOH
nosepxnoctd. Cpesanue pacTeHHil OCYHIECTBIACTCA HOKAMM, 3d-
KPEIUICHHBIMH Ha Bpaulamouiemcs HecynieMm Jgucke. Ilpumensior
TAKIKE HOKH, COCJHHECHHBIE € [AMCKOM LIAPHUPHO NajbLaMH H
YJCPKHBAEMBIC B PaJIHAIbLHOM TOJIOKEHHNA HEHTPOOCKHOMN CHIION
(Ipu BeTpeue ¢ NpenaTcTBHEM HOXKH [10BOPAYHBALOTCS).

MHOropoTOpHas KOCHIKA ¢ MOCTOSAHHBIM BBUICTOM HMEET Ye-
THIPE-IATL POTOPOB € MPAMbBIMH, LIAPHHPHO YCTAHOBJICHHBIMH
HOZKAMH.

Kocuaka PP-41 wsrotoBnena kak cMeHHoe pabouee obopyio-
BaHHe K Kanajoouucturensim MP-7A, MP-14 u npeanasHauena
JUlsl CKaUIMBAHHUSA TOHKO- M TONCTOCTEOENLHOH PACTHTEILHOCTH M
MEJIKOro KycTapHHKa ¢ OTKOCOB n jam0 oOBanosanus (puc. 1.20).
OcHoBHbIC COOPOYHBIC EAMHULLI KOCHIKH: CTPE/a, PYKOATb, Me-
XaHH3M NMOJABECKHM U pabouuii opraH ¢ npHBOJIOM.
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Puc. 1.20. Cxema kocuiaku PP-41;
I — Ga3oBblit TpakTOp; 2 — 3amMTHBIL YKpaH;

3. 4, 5 — rHAPOUMAHHPEI CTPENBI, PYKOSTH,
nogabema pabouero oprana; 6 — MeXaHW3M MOJBECKH:
7 — paboumii opras ¢ MPHBOIOM; & — PYKOAT;
9~ ctpena; 10— oxBaTeIBAIOIIAS PAMA KAHATOOUHCTHTENS

s ynpasnenus KOcHIKoit M npuBoja pabouero oprana mc-
MOABL3YETCA  THAPOODOPYIOBAHHE KAHATOOMMCTHTENA, KOTOPOE
BKITIOYACT B CCOs IMAPOLMIMHAPB! MOABEMA HABECHOTO 060PY/10-
BAHMSA, NOBOPOTA PYKOATH, MOjAbeMa paboyero oprama, rmjapomo-
TOP ¥ MacIONpPOBO/IbL.

C uenpio obecneyenns GezonacHocTH paboT TPH OKalIMBa-
HHUH OTKOCOB KaHajioB M JaM0 Ha kaOMHE TpakTopa yCTaHOBICH
3AIMTHBIA ceTyaThlii Skpan. KocHiaky npHCOCAMHAIOT K OXBaThi-
BAIOILICH paMe KaHATOOYMCTHTEIS C MOMOLIBIO cTpenbl. PaGounii
OpraH COCTOMUT W3 OCHOBHOIro Opyca, OalmMakoB, pexyuiero ar-
napara. OcHoBHO# Opyc cBoGOmHO moBOpaumBactTcs B nandax,
4TO obecneumBaeT Xopoliee KOMHPOBaHHC pesbedya TOUBHI
Brioms ocHoBHOTrO Gpyca ycTaHOBACHBI 4eThIpE poTOpa, 3aKpen-
JIeHHbIC Ha Bajax. Ha mpoTHBOMONOKHOM KOHIIE KaXJ0ro Baja
3aKpCIJICHBI  IIECTCPHH, COCAMHEHHBIC C PACHPEACIHTEILHOMN
niecTepHeil peaykropa npusosia pabouero oprana. Kocunky npu-
BOJST B JICHCTBHE C MOMOIBIO THAPOMOTOPA, YCTAHOBJICHHOTO Ha
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pesyKTope. Bpaiatoumii MOMEHT OT HAPOMOTOpa repeactes
yepes UUTHIEBYIO My(Ty HA TOPH3OHTAIbHBIH Ball M Jajice uepes
KOHHYECKYIO Mepeiady Ha pacipeIe/MTe/IbHYIO LECTCPHIO.

Kocunka PP-26 npejHa3naueHa JUis OKallMBaHHA OTKOCOB Ka-
HAJIOB 1 JaM0, PacroIOKEHHBIX BO BCEX MPHPOAHBIX 30Hax Poc-
cun. OHa cHa0KeHa POTALMOHHBIM PEKYLIMM annapaToM, KOTo-
pbiii IPUBOIMTCS BO BPAlllEHHE OT BaJjia 0TOOpa MOLHOCTH 0a3oBo-
ro tpakropa (puc. 1.21).

Puc. 1.21. PoranuonHas kocunka PP-26:

@ M 6 B TPAHCIIOPTHOM H paboueM MONOKEHHH; [ — TPAKTOP;
2 THAPOLHIMHAP; 3 — NPYKHHHbIT MEXaHH3M NO/BECKH;
4 — 3alHTHBIT KO3bIPEK; J — pesylnii annapar;

6 — paMa JUlsl HABECKH PEIKYLIEro anmapata

Kochnka coctouT u3 06a3oBoro Tpakropa, pabouero oprasa,
NPOTHBOBECA, HABECHOI PaMbl M pambl paboyero Oprasa, KiuHO-
pEMEHHOI nepeads, PHAPOLMIHHAPA KapaHHOro Baia, NpyxKUH-
HOI1 [OJIBECKH H 3alLHTHOIO KO3bIPbKA.

PaGora kocunok PP-26 u PP-41 ananornina. Mammny ycTaHas-
JMBAIOT Ha pabo4yIo MOJIOCY TakK, YTOObl PAacCTOAHUE OT I'yCCHHLIbI
Tpaktopa 10 6poBkn otkoca coctapiio 0,4-0,6 m. Iocne orcoe/m-
HEHHS TPAHCIIOPTHOH TATM OIYCKAKOT CTPEly M NOBOPAauMBAIOT pe-
JKYIHIT anmapar napavie/bHo okauBaeMomy otkocy. Tlepen Bkimo-
deHHeM Bajia 0T0Opa MOIHOCTH TPAKTOPa MPOBEPAOT HAJICKHOCTH
KperuieHust HoKeH, uTo0b1 H30ekKaTh HX CAMONPOU3BOJIBLHOIO OTPLIBA.
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[TnaByune kocunku (puc. 1.22) npennasznaucHwr s Cpe3KH
BOI0OOIOTHON PACTHTEILHOCTH B KAHAJAX C HAIMYHEM CJI0S BOJIBI
(00br4HO He Menee 0,5 M). DTH KOCHIKH MPEACTABISIOT coGoif ar-
PeraThl, CMOHTHPOBaHHbIC HA NOJKAX (OJHON WM JIBYX) MJIH MOH-
TOHAX C JIONACTHBIMH KOJIECAMH WJIH BOJIOMETHBIM JIBHIKHTCICM.
Cnosxubie ycnoBus paGoThl mIaByuux KOCHAOK (HAIHYHC BO/IbI,
3HAYUTCIIBHBIC YCHIHS NPH pe3aHHH TOJNCTHIX crebieii Bomobo-

JIOTHOM PAcCTHTCIILHOCTH) TPeOYIOT NPHMCHCHHSA CTICIMAILHOTO
PEeXyYLIETO anrnapara.

Prc. 1.22. TlnaBydas kocuaka, CMOHTHPOBAHHAA HA NTOJKE

Henocrarkom nmaByunx KocHiiok, 3a HEGOMBIIAM HCKITIOUCHH-
CM, ABJISICTCSl OTCYTCTBHEC HA HUX CHEHHANBHBIX YCTPOIICTB, MO3BO-
JAOUMX yIAATh CPE3AHHYIO PACTUTCABHOCTD 3@ MPEACIbl KaHaIa.

Bcee paccmotpennbic B aHHOM paszene KOCHIKH ¢ ycrexom
MOTyT ObITh NPUMCHEHBI HA MEXAHM3HPOBAHHON OYHCTKE OpoCH-
TCIIBHBIX KaHANO0B OT COPHOM TPAaBAHOH PACTHTENBHOCTH H MEJKO-
ro Kyctapuuka. OHH NPOH3BOAHTEIBHBI, MOOHIILHBI H J0CTATOYHO
HAJICHKHBI B IKCILTyaTallHM.
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1.3.2. Texuuueckue cpecTBa, NPUMeEHsieMble
/TS CPe3aHHA KYCTAPHHKA H MEJIKOJ1eChsI

M3yucnue MEXaHH3AIMH OYMCTKH KaHAJIOB OT HEXKENATEIbHOM
JIPEBECHO-KYCTaPHHKOBOH PACTHTEILHOCTH TTO3BOJIMIIO BBLIACIHTH
4 OCHOBHbIC TPYMIIbI TCXHUYCCKUX CPE/ICTB:

1) MamuHbl JUIA CPE3aHMA JPCBECHO-KYCTAPHHKOBOH pacTH-
TENbHOCTH;

2) MatHHbI Uit cO0pa U MOTrPy3KH CPE3aHHON PACTHTEIILHOCTH;

3) obopyioBaHKE IS YTHETCHUS TTHCH;

4) MammHbl U1 1IepepaboOTKH JIPEBECHO-KYCTapHHKOBOH pac-
THUTCABHOCTH B LLICTTY.

B cBsi3u ¢ TeM, 4TO OT 0COOCHHOCTCH KOHCTPYKIIMH H KayecTBa
paboThl MAlIMH NEPBOH IPYNIbLI BO MHOFOM 3aBHCHT MPOBC/ICHUC
MOCJICAYIONINX TEXHOMOTHYCCKMX OTICPALIHiA, CIICIyCT pacCMOTPETh
ux Gosice moapobHO, ¢ yueToM HEOOXOAHMOCTH JaIbHEHIIEro co-
BEPIICHCTBOBAHUA.

1.3.2.1. Buibop cnocoba pezanua opegecunsl

Yrobbl onpenennTh THII pabovero opraHa MailuHbl IS IIPOBE-
neHus paboT 10 CPEe3aHHIO JIPEBECHO-KYCTAPHUKOBOH PacTHTEIBHO-
CTH BJIOJb OPOCHTCIBHBIX KaHAIOB, HCOOXOIMMO, MPEKIAC BCErO,
PacCMOTPETh CYIIECTBYIONIHE COCOOb! pe3aHus JAPCBECHHBI.

Pe3aHueM Ha3pBacTCA MEXaHHUCCKas oOpaboTka JAPEBECHHBDI,
P KOTOPOH MPOMCXOIHUT HAPYIICHUE CBA3M MEKIY HacTHLAMH
JIPEBECHHBI 10 3alaHHOMY HaNpaBACHHIO ¢ 00pa3oBaHHEM CTPYX-
ku win 6e3 Hee [68].

Peszanue ipeBECHHbl OCYIICCTBISICTCA JIBYMsl OCHOBHBIMH CIIO-
cobamu — onuiouyHbiM ¥ OezonmunounbM. [IpoananmusupyeM HX ¢
YHYETOM TNPUMCHCHHA TIPH CPE3aHHH KYCTapHHKA M MCIKOJICCHA
BJIOJIb KAHAJIOB.

1. besonunounvle cnocobbl pe3aniia OpeseclHsi.

K 6esomuiounsiM criocobam [68, 300, 302, 303] MOXKHO OTHECTH:

1) pe3aHuc JIpeBECHHBI JINCKOBBIMM HOXKaMH

2) BHOPHPYIOIIMMH TOHKHUMH TIaCTHHAMMU,

3) BOJSIHOIT cTpYCH;
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4) nnamenem;

5) packaneHHoii TPOBOJIOKOII;

6) nyuoM nasepa;

7) HOKaMH (KyCTOPE30B, THIABOTHH, HOKHHIL U T. I1.).

Hccnenosanne nponecca pesanus ApeBECHHBI IUCKOBLIMU HO-
JKaMH npoBoawsioch eule B 1962 r. B JIeHUHrpaacKoii gecoTexHu-
4eckoii akagemuu [65]. Kak npaBmiio, npu TakoM pe3aHHH TOHKHE
JHCKH 1€()OPMHPOBAIIMCH HA HEOJHOPOHOCTSIX JAPEBECHHBI H CY-
Kax, a TOJCTbie, HA0OOPOT, AehOPMUPOBAIH CaAMy APEBECHHY, UTO
CBHCTCIIbCTBOBAIO O HH3KOH A(PeKTHBHOCTH 0E30MMI0YHOI0
pesanus.

[Ipu pesanuu ApeBeCHHBI TOHKHMH BHOPHPYIOIINMH TIACTHH-
KaMH, aHAIOrHYHO JHMCKOBBIM HOJKAM, PEKYLIAA IUIACTHHKA Jie-
(opmupyer ipeBecnny Ha pasMep TOMMMHBL YCHIUs CMSTHS JIpe-
BCCHHBI, JICHCTBYIOLINE HA TUIACTHHKY, MPEBOCXOIST YCHIHS Pe3a-
HUsl, KOTOpBIC ACHCTBOBAIM Obl Ha MUY TakuX ke pasmepos. [To-
3TOMY paboTocnocoOGHOCTh BHOPHPYIOLINX IUIACTHHOK TOPa3io
HHIKE, Y4EM Y TTHIL.

Pesanme Bozsnoit crpyeit pacemarpusaercst B paGotax E.JI. Bpaii-
eHa [295]. Ou npoBOAMA ONBITBI CO CTPysiMH anamerpom 0,09
0,254 mm noa nasnerueM 2800 at™. (CKOpPOCTh MCTEYEHMUS JIOCTH-
rana 900 m/c). Ipu anamerpe 0,127 mm u P = 2800 arm. royGuna
INPOHHKHOBCHHSI CTPYH B JIPEBECHHY cocTaBuia 13 MM, a nipu aua-
merpe 0,254 mm 1 gasiennn 2600 atm. — 35 MM. AHanusupys o1y
3aBUCHUMOCTH, bpalieH npuxoauT K BBIBOAY, YTO CTPYs JUaMer-
pom 1 MM noa aasjennem 2100 aT™. NPOHHKHET B JPEBECHHY
Ha 400 mM. OH cuHTaet, 4to HaubOILLIAS IPOH3BOAUTEILHOCTD
JIOCTUracTCs NPH CKOPOCTH MOJIa4N JAPEBECHHbl 0KOIO 610 M/MuH.
Ouenuas 5tu pesynbtarel, @. Kyjibman cuntaer, 4ro BLICOKO-
HanopHasi CTpys HCHPHUTOJHA Jjis pesaHus Apesecunsl [302,
303]. Onnako, no muenuio B.M. Mak Keusu [300], takas crpys
MOJKET HMCIOJIb30BATLCA U pe3aHus coipoil apesecunsl. Ilpe-
HMYHIECTBA 9TOr0 crnocoda OH BHAHT B 9KOHOMHH Ha SKCIUIya-
TallHH HHCTPYMEHTA, HE TPeOYIOIIEero neperovyku, OJHAKO pe-
AKYyIasi CroCoOOHOCTb CTPYH MO IHEPreTHUYCCKHM 3aTparaM Ha
CAMHHULY riowaau nponuiaa B 50 pa3 menbiie 3¢QekTuBHOM
peKyLIeld cnocoOHOCTH MMJI.
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PaccMOTpEeHHBIC TPH Crioco0a pe3aHus HE HAIUIH MpakTHYIC-
CKOTO NPHMEHCHHS BBHY HH3KOI paboTOCIIOCOOHOCTH M CIIOXKHO-
CTH M3rOTOBIICHHS HCIOJIb3YCMbIX MALlIHH.

[pu pe3aHuu APCBECHHBI aBTOTEHOM MOJIyYacTcs yCTOHYH-
BBl M y3KMi ponua. B mpoMBINIICHHOCTH 3TOT €¢nocob He Hc-
MOJIL3YeTCsA, TAK KaK CTCHKH Mporuia o0yriiMBalOTCa U NOTCpPH
npeBecuHbl BeUKH. JIs OUHCTKH KaHajloB M YAAJNCHHA KycTap-
HMKa TIPH BHITOJIHCHUH KYJIbTYPTEXHHYECKHX paboT MPUMCHAIOT
cxuranue. HemoctaTku, OrpaHH4YHBAaIONUIHE €r0 HMCMONb30Ba-
HHe — 00BN pacxojl rOpIYHX MaTepHanoB H CHIIBHOE 3a-
rpsA3HEHHE BO31yXa.

Pe3anne JPeBECHHBI PACKAJICHHON NMPOBOJIOKOH MPUMEHSAIOCH
B psiJic CTPaH IPH BajIKe ICPeBbeB. B mpolecce pe3anus JpeBecHHa
Cropact ¢ MajibiM KOJIMYCCTBOM KHCJIOPO/A, TaK KaK AOCTYI €ro B
30Hy pe3aHus 3aTpyiaHcH. [103ToMy APCBECHHY NPUXOIMTCA HE
C/KHTaTh, @ UCHIAPATH, YTO TPeOyeT OONMBLIMX IHEPreTHUCCKHUX 3a-
TPaT, YeM PE3aHHUE BOJIAHOM CTpyCid.

Pesaune ApeBecHHBI JTy4oM Jlasepa dQPEKTHBHO H TIPOH3BOMH-
TeabHO. BakHpIM (PaKTOPOM J1a3CPHOTO PE3aHHs, XapaKTCPH3YIO-
MM €ro ¢ KHHETHUECKOM TOUKH 3PCHU, ABISICTCA yACHbHAsA YHEpP-
rus pesanus, OU3HUCCKHHA CMBIC DTOH BEIIMYHHBI COCTOHT B TOM,
4TO JUIA YIAICHHUS CAMHMIBI Macchl 0OpabaTeiBacMOro Matepuaia
TpebyeTest ONpe/ICICHHOE KOIMYECTBO IHEPrHU. Ye/nbHas JHep-
TSl Ha pa3spyLICHHC JPEBCCHHbI 3aBHCHT OT €€ BIaXHOCTH. [ToBbI-
IICHWE BIAKHOCTH JPEBECHHbI CYIICCTBCHHO CKa3biBacTCs Ha
yaenabHoi dHeprum ce paspyuieuus [225]. Hecmorpa Ha 1O, 4TO
pesanue APCBECHHBI JIa3epoM ABseTcs IPGEKTHBHBIM H POH3BO-
JIUTENBHBIM, JaHHBIH croco0 He Hamlell IHPOKOro NMPHUMEHCHHS
H3-32 BBICOKOIH CTOMMOCTH W OTACHOCTH JKCIUTyarauuu obopyio-
BaHHs, a Takke OONBIIMX HHEPreTHUCCKHX 3aTpaT Ha pe3aHue
BIIAJKHOH JIPCBCCHHBI,

13 paccMOTpeHHBIX Bbilie CHOCO00B pe3aHust JPCBECHHBI HHU
OJIMH, Ha HAIll B3MJIS/I, HC MOYKCT HAHTH MPAKTHYCCKOro NMPUMEHEHHA
MPH CPE3aHUH KYCTapHHKA, MPOM3PACTAIOIICIO HAa OPOCHTENIBHBIX
KaHaIax. XOTs HEKOTOpbIe M3 HHX BIOJHE MOrIH Obl obecrieuuTh
BBICOKOE KaueCTBO pabOT M XOPOLIYIO MPOU3BOAMTCIBHOCT, HO UL
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MX peanH3alHd HEeoOXOJHMBI: MAILMHbl CJIOKHOH KOHCTPYKIHH,
MOILIHbIE MCTOYHHKH 3HEPrHHM H XOPOLLUME YCIIOBHS IKCILTyaTalluu,
4TO HEBO3MOXKHO O0CCIEUHUTh, YUUThIBAs crielu(uKy padoTbl MalnH
B YCJIOBHSAX CEJIbCKOro X03siicTBa, 0coOeHHO Ha KaHanax. K Tomy ke,
Ui pa3pabOTKH ITHX MALIUH TPEOYIOTCs OT/EIIbHBIE Y3IIbl, KOTOPbIE
BOOOIIE HE NMpeHa3HaueHBl /Ul CeNbCKOXO3SHCTBEHHOIO MAlLHHO-
CTPOCHHA H HCHIONB30BAHHE KOTOPBIX B MOJICBBIX YCIOBUSAX HE TIpe-
JIyCMOTPEHO CaMOil KOHCTPYKIIHEH YTHX Y3JI0B.

B npaktHke npuMeHEeHHs MaIlMH JUIS CPE3aHus KyCTaAPHUKA H
MEJIKOJIECHS LIMPOKOE PaclpOoCTpaHEeHUE Moay4yuin crocobd pesa-
HHS HOKaAMHU OTBAJIOB KYCTOPE30B NACCHBHOrO JCHCTBHA M CrIOco0
MHJICHHA.

Ecnn paccMaTpuBaTh pe3aHue ApeBECHHBI HOKAMU, JIE3BHEM U
HOKHHIAMH, HCOOXOJMUMO OTMETHTh, YTO POJOHAYAILHHKOM TEO-
puH pezanus ne3sueM moxHo cuutarh B.I1. Topsukuna [95]. Ou
HCCIICZI0BAJl PE3aHHE CeJIbCKOXO03AHCTBCHHBIX MAaTEPHAIOB KITHHOM
H OPEJNPHHAI NMONBITKY TEOPETHYECKH OOOCHOBAaTHL HEKOTOPbIE
MapaMmeTphbl JIE3BHITHBIX Map cekaTtopos. bonbuyio poie B Teope-
THYECKOM 00OCHOBaHMM pezanus ne3Buem coirpanu H.E. Pesnuk
[222], a Takxe E.C. bocoii [79)].

Pesanue speBecHHBI HOKOM JIEIJ1I0 B OCHOBY TPOCKTHPOBAHHUA
H pa3pabOTOK KyCTOPE30B MACCHBHOIO JEHCTBUS U THAPOHOKHHMLL
OcHoseiBasch Ha paje pador no pesannio, UM, Mapuenko [157]
paccMoTpen MpoLece B3aUMOJCHCTBHA PEKYILEr0 HOKA ¢ JipeBec-
HbIM cTebnem. TIpescraBuB CTBON pacTeHus B BHIC CTEPKHS OIIH-
HAKOBOH TOJILIHHBI, OH MOJTY4HJI 3aBHCHMOCTh:

}Emp < I_Dr.c! * Fu.c‘r s { 1. l)

roe R rop — FOPH30HTAJ/IbHAA COCTABJIANOLAA CHIIBI PC3aHHA, Prer —

CHJIa COTIPOTHBACHHUA CTBOMA M3rHOY; Pi.c— cuia, HeoOXoauMmas
JUIsl [IPEO/I0/ICHHs] HHEPLIMH PACTECHHs IIPH ero u3rube.
H.M. Mapuenko Takxe ObUIH MOJNYUYEHb! BBIPAKEHHS JUISL OIl-

peneneHust Pro 0 Pier.
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N3 Bcex paccMOTpPEHHBIX crocoboB Ge30MUIOYHOrO pe3anus
JIPCBCCHHBI MMEHHO TOCJICHUI YYHTHIBAIOT NPH KOHCTPYHpOBa-
HHH MallIHH JUIA CPe3aHus JPEBECHOIT PACTUTEIILHOCTH H pa3ie/iku
necomatepuaiiosn [183].

2. Onunounsiil cnocod pesanus opegectnst — HiLIeHUe.

ITunenne — 3T0 Npouece 3aKpuITOTO pe3aHus MHOTOPE3IOBbIM
MHCTPYMCHTOM (IHIIOH) € 1eIbi0 JicJcHus oOpabaThiBaeMoro 00nb-
cKTa Ha 00BEMHO Heae)opMHPOBAHHBIC YACTH MYTEM TpeBparie-
HUS B CTPYKKY MHHUMANbHOTO 00heMa JIPEBCCHHbBI, PACTIONOKEH-
HOTO MEMJTY ITHMH HacTsamu [152].

Cpenu MHOXECTBA PacCCMOTPCHHBIX BBIILC CMOCOOOB pe3aHHs
JIPEBCCHHBI MHJICHHE 3aHHMACT MEPBOC MECTO BCJIEACTBHE OOJb-
IIOH HaJeKHOCTH, YPPEKTHBHOCTH, KayecTBa BHIMOIHACMBIX pa-
60T U MHOTHX APYTHX TTApaMeTpPOB.

Ilpu nuneHny JpeBecHHbl HCnonb3yerces komOuHaumsa nedop-
MalMu CMATHA M CABHIa (CKajbIBaHHE) — NMPOIECC Pa3beJAMHCHUS
TBEPJIOTO TCJA HA YaCTH, COCTOSIMH M3 MHOTHX OTJICIBHBIX 3Je-
MEHTApPHBIX OIEepPalimii.

OTAHYHUTEILHBIM MIPU3HAKOM TIpolecca MUICHHS ABIACTCA 00-
pasoBanue B pasensieMoM o0BEKTe nporia, To eCTh menu, odpa-
3yeMoii pe3liaMi HHCTPYMCEHTA B pe3yJibTaTe cpe3aHus H yJaieHus
Y3KHX CTPYIKEK (OIUIIOK).

[Tpouecch nuaeHust aApeBecHHbl Knaccuduuupytor [55, 152]
TI0 CJICAYIOIIHM OCHOBHBIM MPH3HAKAM:

1. ITo BHAY r1aBHOTO JABMIKCHHS PA3IMYAIOT CIICAYIONIHE MPO-
LECCHI MTHIICHUSA:

® C NPSAMOIMHCIHHBIM BO3BPATHO-IIOCTYATEILHBIM JBIKCHHEM;

® C NPSIMOITMHCHHBIM HENPCPLIBHBIM JIBHKCHHEM;

® C BpalarcibHBIM HETPEPHIBHBIM JBHKCHHEM.

2. [lo ¢opme NMUIBLHOTO MHCTPYMEHTA MUJICHHE MOXET OCy-
IICCTBAATLCSA: MOJOCOBLIMU, JICHTOYHBIMH, TUCKOBBIMH, LICTTHBI-
MM HIIM CTICIIMATBHBIMH MHUIAMH (IIHIHHAPHYCCKUMH, cdepHue-
CKHUMH H JIp.).

3. To opueHTAaIIMM MOBEPXHOCTEH MPOIKHIa OTHOCHTEILHO BO-
JOKOH JIPCBECHHBI PA3IHYaIOT:
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e NPO/IONBHOE MHJICHHE (MOBEPXHOCTH TMPOINHIA  IUIOCKHE,
PAcTONOXKEHbI NAPAIICIbHO BOJOKHAM);

e nonepeyHoe MWICHHE (IUIOCKOCTH TNpOIHIA MEPreHIHKY-
JAPHBI HATIPABJICHUIO BOJIOKOH JIPEBECHHBI);

e CMelIaHHOE MHJICHHE (MTPOMEKYTOYHOE MEK/LY NPOAO/IBHBIM
H MOMEPEYHBIM);

* KPHUBOJIMHEHHOE MMHICHHE (OBEPXHOCTH NPOITHIIA KPHBLIC).

Ha puc. 1.23 nmpeacTasieHbl pa3sHOBHIHOCTH MHIICHHSA JIPEBC-
cunbl. Kak npasmio, muieHne pamMHBIMH THIAMH HCHOJb3YETCH
IS POJIOJILHON PACTHIIOBKH MaTepHhala; MHJICHHE JIMCKOBBIMH
(KpYr/ibiMH) NUIAMH — JUISL TIPOJIOJILHOM, MONEPEeYHOH nin cme-
IIAHHOW PACTMJIOBKH; LIEMHBIMU — JUISA MOTICPEYHOrO MHICHHA, Y3~
KUMH JIGHTOYHBIMH MWJIAMH — JUIS BbINHWJIHBaAHHA 3arOTOBOK KPH-
BOJIMHEHHOr0 KOHTYpA.

Takum 06pasoM, [Uisi Cpe3aHus APEBECHO-KYCTAPHHKOBOH pac-
THTEIHOCTH HA OPOCHMTENIBHBIX KaHanax Haubonee NMpUeMIeMbIM
BapHAHTOM OyJIeT YCTAaHOBKA Ha KyCTOPE3 JIMCKOBOIO HJIH LICITHOTO
pabouero oprana. Mcxos u3 Toro, Hamu BbiOpaHa JMCKOBas 1H-
na GOJIBILIOrO JMaMeTpa, NpeHa3HaueHHas Ul MOTICPEYHOro Wil
CMCILIAHHOTO MHUIICHHS JIPEBECHHBI.

[pouece nuaeHHs JIPEBECHHBI JOCTATOYHO TIOJHO H3/10XKCH B pa-
Gorax no aepepoobpaborke [39, 55, 67, 68, 86, 98, 103, 120, 124,
150, 152, 172, 290]. OHuM 13 NEpBLIX MPOLIECC MONEPEYHOrO IMHIIe-
Hus ipeBecuHsl ueeneosan npodeccop MLA. Jlemesoii [103]. Pac-
CMaTpHBas BONPOC KOHCTPYHPOBaHHs 3yObeB NI, OH OTMEHal, 4YTo
TpH NPOIOIBHOI PACHHIIOBKE PE3aHHE BOJIOKOH 110 HX JUTHHE MPOH3-
BOJHMTCA KOPOTKOH pexyuieil KpoMkoil. [Ipu nonepeuHom MuicHuH
BOJIOKHA TEpepe3atoTcs BHeIHell GOKOBOH peymiel KpoMKon /-3
(puc. 1.24). Koporkasi pexkynias KpoMKa /—4 MpOH3BOMT OTPbIB H
yJJIEHHE CTPYIKEK, Mepepe3acMbiX GOKOBBIMH KPOMKAMH.

Ananusupys npouecc crpykkoobpasosanus, M.A. Jleuesoi
NPUXOUT K chejyromiei cxeme. bokoBbic KPOMKH [1€pEpe3aroT
BonokHa. [To mepe yrayGnenus B TOJLY APEBECHHBI KOPOTKas pe-
KyLIas KPOMKa, MMEIOMIask yroil HaKIoHa K G0KOBO# MOBEPXHOCTH
3y0a, O/IHOCTOPOHHE BO3JICHCTBYS YacThiO CBOCH JUIHHBI HA mepe-
pe3aeMslil ¢ JIBYX CTOPOH 3JIEMEHT JPEBECHHbI, OTPLIBACT €rO OT
OCHOBHOTO CJ1051.
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Puc. 1.23. Knaceudukauus npoueccos MUIeHUs
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Puc. 1.24. Cxema npolecca CTpy#xKooOpa3zoBaHius
TpH NONEPETHOM TIHICHHH: O, — KOHTYPHBIil 3a/iHHI yrou;
8, — KOHTYPHBIH yron pe3aHus; y — nepeanuii yrosm,

) — Yron Hak/IoHa nepe/iHeii rpany 3yoa

MouHocTh, 3aTpaunBacMas Ha pe3aHue, 3aBHCHT OT IyOHHbI
nojpe3a APEeBECHHBI, IIPH KOTOPOH BO3/CHCTBHE KOPOTKOH PEKy-
el KPOMKH Ha MOJPE3aeMyl0 4acTh JPEBECHHBI MPUBOAUT K €€
OT/ICNICHUIO. DTO HANPAMYIO CBA3aHO C YIJIOM HAK/JIOHA KOPOTKOH
pexyuieit kpomku. Ilpu yBennueHus yria, MajabiX CKOPOCTSX M10-
JIa4H M PAcrMIOBKE TBEP/bIX MOPOJ APEBECHHBI KOPOTKasA PEkKy-
as KpOMKa NpW BHeApeHHH OyJeT OTpPbIBaTh BOJOKHA B 30HE
NPONWIA Ha MEeHbIICH rnyOuHe, 4To 0baeryaer cTpyxkKoobpa3zoBa-
HHE M MPHBOJHUT K YMEHBIICHHIO CHJI TPEHHUA, U, KaK CJICJICTBHE, K
YMEHBILCHUIO CHIIbI PE3aHHA.

BaskHyo posib B MPOLECCE MUJICHUS MIPAET Pa3BOJL KM ILTHO-
mieHue 3yObeB, a TAKKe MPHUMEHEHHE I/ C LIMPHHOI pPeKyLIeH
yactH 3yObeB, NPEBBILAIOIICH TOMIMHY Tela MUkl (C MJIacTHHA-
MH H3 TBEpJOro cruiasa). Hannuue AaHHBIX NapamMeTpoB y MW ra-
PAaHTHPYET MX YCTOHYMBYIO paboTy B IPOMKIE, TAK KaK MPH HTOM
ycTpaHsiercs TpeHue OOKOBBIX MoBepxHocTel 3yObeB u paboyero
opraHa (IoJ10THa, JEHTHI, AUCKA) O CTEHKH NpPOIHIA, NPEe1oTBpa-
1iaeTcs 3aleMICHHE MHIIbI B ITPOIHIIE.
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Ot cnocoba noAroToBkH 3yObeB C LEJIbIO YIIHPEHUA NPONNIA
3aBHCHT (popma ronepevHoro ceueHus cTpyxku (puc. 1.25). Han-
Oonee JOCTYNHBIM M PACMpPOCTPAHCHHLIM CHOCODOM yIIHPCHUS
nponuia apnsercs passon (puc. 1.25, a). Passon 3yObeB mns auc-
KOBBIX [1WJI — TEXHOJIOIHYECKas ONEPalius, CBA3aHHASA ¢ 100Yepe/I-

HBIM OTTHOOM 3yObECB B OJIHY M JPYTYIO CTOPOHBI OTHOCHTENILHO
CPEeZIMHHOIT IVIOCKOCTH JAuCcKa IHibl [290].
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Puc. 1.25, Mopma NOMEpeyHOro CeYeHHs CPe3aeMoro ciios
NpH YNIHPEHUH NPOIHAA; ¢ — PA3BOIOM 3Y0beB; 6 — TUTIOIEHHEM;
6 — Hanmaiixoil NIacTHHLL CO CBECOM Ha CTOPOHY (IpH KOCOIT 3aTOYKE);
b — mnpuna nponuna; by - WHPHHA pexkyieil KpoOMKH 3y6a;
5 — BE/IHUMHa, XapaKTepH3ylolias OTKIoHeHHe 3y6a npH pa3Boje;
U, — MOJIA4a Ha OJIHH 3y0

Cornacro 'OCT 980-80, npu passoje yacts 3yba J0/mkHa OT-
rubaTbea Ha pacctosdnue s = (0,3-0,5 ero BbICOTBI OT BEPLIHHbL IIPH
BbicoTe 3yba Gosee 15 MM u s = 0,5-0,9 ero BLICOTEI NIPH BBICOTE
3yba 10 15 mm.

OcHOBHBIMH (pakTOpaMHu, ONpeeNnsioIUMH Mpolece pesa-

HHs NMHJICHHEM, ABIAIOTCA CKOPOCTh pe3aHus v H CKOPOCTh MO-
Javu u, M/c,
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Ipu nuICHHK KPYIJIBIMH MTHJIAMH HCTIONB3YIOTCA CIICAYIONINEC
thopmynel [290]:

v=nD n/60, (1.2)
[
rjae D, — 1MaMeTp MHIBI, M; /7 — 4acTOTa BPALICHUS MBI, MHH |

u=u_zn/60, (1.3)

IAC - — Moja4a Ha OJH 3y0, M/3y0; z — KONMHYeCTBO 3yObCE.

OTH GaKTOphl OKa3bIBAIOT PEHIAIONICC BIWAHHC HA IHCPICTH-
YECKHC MOKa3aTe/H MMHIICHUA. CHTY pe3aHus H MOUIHOCTh, 3aTpa-
YHBACMYIO HA MHJICHHC.

Jlanee nmpoaHanu3MpyeM CyUIECTBYIOIMC paboune opraHel M
MalIMHBL JUIS CPE3aHMs KYCTAPHMKA M MCJIKOJNEChS. 3aTeM, OCHO-
BBIBASICh HA [AaHHOM aHalIu3¢, BbIABMM Haubonce NpHEMIIEMbIe
KOHCTPYKIMH MaliuH Juis paboThl HA OPOCHTE/IBHBIX KaHamax.

1.3.2.2. Knaccughuxayua pabouux opzanos
Kycmope3oe

Mamunsl A8 ylaJeHus JIPEBECHO-KYCTAPHHKOBOI  pacTH-
TCILHOCTH, B 3aBHCHMOCTH OT HA3HAYCHHA W KOHCTPYKTHBHBIX
0coOCHHOCTEH, MOTYT MMETh pasinuHoe pabouce obopyaoBaHME.
PaccMOTpUM pacrpoCTpaHCHHBIC KOHCTPYKIMH pabovyux OpraHoB
KyCTOPE30B U BBISIBUM HauOonec npueMiIeMbIe Uil OYHCTKH OpO-
CHTC/bHBIX KAHAJIOB OT KycTapHHKa H Meakonechs [139, 165]. [lpu
ITOM CJICAYET OTMETHTb, 4TO HEoOXoAMM Takoii pabounii opram,
KOTOPBIH OBl Cpe3as APeBECHYI0 PACTHUTENLHOCTE OONBINOro jua-
naszona jauamerpos (ot | go 20 cm), HMEN NPOCTyIO, pacnpocTpa-
HCHHYIO W HAZICKHYIO KOHCTPYKIHIO.

CornacHo knaccupukaumu [91, 267], Mammnbl juis yaaneHus
Ha/I3CMHOI 4acTH KyCTapHHKA W MeJIKoJecha ObIBalOT ¢ pabounmu
OpraHaMH, OTJC/AIOUMMHI CTBOJI OT KOPHEBON cHcTembl 0¢3 H3-
MEJIbYCHHS, H H3MEJILYAIOILIHMH JPEBCCHYIO PACTUTEILHOCT.

Ha puc. 1.26 npeacrasinenbl HanOonee pacnpocTpaHcHHBIC B
Hatei cTpane u 3a py6exoM paboune opraubl KycTOpe3oB.
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Puc. 1.26. PaBouee oGopy/ioBanue MalllMH
1181 YJIAICHHS IPEBECHO-KYCTAPHHKOBOI PaCTHTENBHOCTH:
[ — V-00pasublif oTBaN; 2~ OAHOCTOPOHHHIH OTBAT,
3 — nnockopes; 4 — HOWEBOI KaTOK,
35 — potopHerii co cBODOIHO 3aKPENICHHBIMH HOKAMIL;
6 — IMCKOBas NMUMa; 7 - LenHas MHia;
& —CerMeHTHBIH pekyIHii opran;
9 — uendoii pabovnii opras ¢ pyOAUIMMH IEMEHTAMH;
10— pabouii opraH ¢ 3aKpyrJieHHbIMH HOMXKaMH;
11— pySsmii paGounii opras; /2 — rHAPOHOKHHIIBI,
13 — pOTaLHOHHBII € JKECTKO 3aKPEIUTEHHBIMH pe3liaMH;
14 — poraunoHHeIii tenHoii; 15 — dpesepHbit
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[pu ynancHum APEBECHO-KYCTAPHHKOBOH PacTHTEAbHOCTH
BJI0JIb OPOCHTEIbHBIX KaHaloB Haubonee 1enecoodpasHo cpesars
€¢ MOJI KOPCHb, HCKIIIOYHMB TPYAOCMKYIO W Pa3pyIuaioniyro o0sim-
LIOBKY KaHalloB orecpauuio Kopuesanus. Mcxoms u3 31oro, Heob-
Xoaumo BuiOpaTh Takoil paboumit opran, xKotopbiii pekTuBHO
cpesaet Jo0YI0 PacTHTENILHOCTh, HE u3Menbyas cc. [losromy u3
MECPEYHA MHOTOYHCICHHBIX PabOYHX OPraHoB MOXHO BbLIC/HTE:
JHCKOBBIC MMTHJIBI C KCCTKO 3aKPCIVICHHBIMHA PEKYIIHMH DJICMCHTA-
MU (cMm. puc. 1.26, 6) B KOCOINMOCTABJICHHBIH OJIHOOTBANLHBIH HO-
JKeBoi paboumii oprau (cm. puc. 1.26, 2).

HauGonee panmonansho HCNONBL30BaTh JANCKOBBIC ITHIIBI, Bbl-
IyCKaCMbIC OTCYCCTBCHHON NMPOMBIIUICHHOCThIO, BBHIY UX BBICO-
KO HaJIeKHOCTH, PacnpOCTPAHEHHOCTH, MPOCTOTBI KOHCTPYKIMH
H OTHOCHTE/IbHO HeOOMbIIOH cTouMocTH. [TpH 5ToM HEo6X0MMO
OIPCACIHTD NIapaMeTphbl paboycro opraxa, BeIGpaTh ONMTHMANbHYIO
KOHCTPYKLHMIO H 00OCHOBaTh peinmbl cro padotel. Ilo namemy
MHCHHIO, HAWTYYIIIMM PELICHHEM ABIsiCTCS pa3paboTka Kycropesa,
000pyIOBAHHOTO AKTUBHBLIM JIHCKOBBIM MHJIBHBIM pabo4um opra-
HOM, C HCC/ICIOBAHHCM M BBISIBIICHHEM HauOosee pauuoHa bHOM
KOHCTPYKIIMH [WJIbl, HMCIOLICH Maloe 3HEPronorpedIcHHe U Bbi-
COKYI0 TPOM3BOAMTCABHOCTh. OIHAKO, TPCKJIC YEM OCTAHOBHTH
BBHIOOP Ha pabouem opraHe B BHJIC JAHCKOBOH IMHIILI, HCOOXOIMMO
MPOAHATU3HPOBaTh CyliecTBytomuce B Poccun n 3a pybexkom KoH-
CTPYKIMH MammH v 00opynoBaHus UL CPE3aHHs APEBCCHO-
KYCTapHHKOBOH PacTHTEILHOCTH.

1.3.2.3. Ob30p mawiun, ucnoabzyemsix 0is cpe3anus
Opesecno-KycmaphuKosou pacnumenbHocnu

Pasnoobpasne crnocoboB ynancuus JAPEBECHONH pacTHTEhb-
HOCTH 00YyCIOBIMBACT MHOIOYHCICHHOCTh W Pa3sHOTHITHOCTh
npuMeHseMbIX MaiinH. CymecTByeT MHOKECTBO BapHAHTOB
KIacCH(pUKAUMN TEXHUYCCKHX CPEJCTB JUIS CBOJKH KyCTapHHKa
u Menkoneces [91, 139, 165, 267]. B o6uiem ciyuae MOKHO Bbl-
JCAUTh JIBC TPYMIbI MALIMH W OPY NI JUIS YJIQJCHHS JPEBECHO-
KyCTapHHKOBOI pactutenbHocTH. K meproii rpynne oTHocsTes
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MallMHbl ¥ OPYJHS Ul YAQJACHUS HAJ3CMHOMH 4acTH PacTHTC/Ib-
HOCTH MYTEM €€ CPe3aHusl WM U3MENbYEHHUs, KO BTOPOH — Ma-
UIMHBL JUIS YJAQICHHS PACTUTEILHOCTH C KOPHEBOH CHCTEMOH
WIH MHEH ¢ KOPHAMMU.

MatiuHb! ¥ OpYAHs KaKI0H U3 IPYNI M0 arperaTHpOBaHUIO ¢
6a30BbIM TPAKTOPOM JC/HSAT HA CAMOXO/HBIE, HABECHBIE, MOMyHA-
BECHBIC M NPHULICITHBIC.

B xoze paceMoTpeHHst MalIMH U 000PYIOBAHHS JUIsl y1aCHHs!
HAJ3EMHOM YaCTH KyCTapHHKAa W MEJIKOJIEChs Hamu Obuin 0000wie-
Hbl KOHCTPYKIHHM JaHHBIX MalIMH W [PEAIOKEHa CIeAyIouLas
kinaccuukaumonnas cxema (puc. 1.27). lloasnenne Maummud M
OpY/Hii MEpPBOIi TPYNIIbl BEI3BAHO TPYIHOCTBIO OT/ICIEHHS MOUBbI
OT KOPHCBOH CHCTEMbI, 3arpsi3HCHHEM 3eMIICH BCEH KPOHbI ape-
BECHO-KYCTAPHMKOBOH PAacTHTEILHOCTH IIPU KOPYEBKE (0COOEHHO
HA MEPCYBIAKHCHHBIX [0YBAX), HCOOXOIHMOCTBIO COXPAHCHUSA
IJIOI0POJHOTO €03 104Bbl. Ha OpOCHTENBHBIX KaHamax Leneco-
00pa3Ho HCMOABL30BATh MALMHBI HMEHHO JJAHHOW IPYIIIbL, TAK KaK
KOPYCBAHUC SIBIACTCS TPYAOCMKOH M HCHKENATEIBHOM TEXHOIOIH-
YECKOM omepanueii, B Xo/4e KOTOPOil nospexaercs 00AHUOBKA
KAHAJIOB M BO3HHKAET HEOOXOAMMOCTh [IPOBEICHHS JTOMOIHUTEIIb-
HBIX [UIAHHPOBOYHBIX pabor.

1o Tuny pabouero oprana pasiMuaiOT KyCTopesbl ¢ aKTHBHBIM
(IMCKOBbIE NMHJIbI, TTHJIbHBIC 1ICTTH, MEXAHH3MbI KOCHIIOYHOIO THIIA,
(pe3sbl, MONOTKOBBIC JAPOOMIKH W MP.) H MACCHBHBIM (OAHO- H
JBYXOTBAJIBHBIC HOKEBBIC KyCTOPE3bl, HOXKEBbIE KaTKH) pabouum
opranom. [lo Tuny npuBoa KycTopesbl ¢ akKTUBHBIM pabouuM Op-
raHoM TOJPA3ACNIAIOTCH HA THAPABIHYECKHE, NICKTPUYCCKHE M
mexanuueckue (o1 BOM tpakropa).

OrmeruM, 4to Hanbonee Y PPEKTHBHBLIM ABIACTCS PUMCHCHHE
MUMCHHO JMCKOBBIX KYCTOPE30B C aKTUBHBIMHM pabOYMMM Opraa-
MH, 4TO OOYCJIOBIICHO MX YHHBEPCAJILHOCTBIO, PacpOCTpaHEHHO-
CThIO, IIHPOKUM JIHANA30HOM JHAMETPOB CPE3aeMOH PACTUTEIbHO-
CTH, BO3MOXKHOCTBIO HCTIOJIB30BaHHS B J1I000E Bpemsl roja u arpe-
rarupoBaHueM ¢ Hanbonee pacnpoCTPAHEHHLIMH MOOHIIBHBIMH
Tpakropamu tuna MT3-80 (MT3-82) (2, 10, 117, 252].
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Mawuns! u odopydobanue dns ydanewus HadaemHou
yacmu dpebecHo-kycmaprukobol pacmumensHocmu

OduoombaneHee kycmope s j

Kycmopesws ¢ V-oBpaansim
padoyum opzaxom
C naccubHeiMu
pado4umu k bynbdozepw knacca 60 kH u Bonee J
0pzaHaMu
Kpowumenu,
UIMENLHONILUE PACMUMEALHOCMb

Hoxebeie kamku J
bapadannee u wHekobwe
{ XECMKOD 30KPENNBHHEIMU PE3UaMu

HHepuuoHHeie U pomopHee KYcMopess l

Uenusie u duckobeie nunsl

C akmubHeiMu
pado4umu

Ppe3epHeie MaWUHL
0p2aHaMU

Kg[ mope3s KoCuAo4YHO20 Muna

Pesaku-dpodunku

ludponoxHuuw
la3onnoMerHse
Cxuzawowue
DzHememusie
Onpetckubomenu

XuMuveckozo
deucmbusn
A3po3onbHpe 2eHepamops

Puc. 1.27. Knacendukauus Mamun n obopynopanus
JUTA yIaNeHHS Ha3eMHON 9acTH KyCTapHHKa H MEKONeChs

[laccuBHble paGoune opraHbl Ha KaHanax MPHMCHAIOT OYCHb
PE/IKO B CHIIy HEAOCTATOYHOI MOJIHOTHI cpe3a KycTapHHKa, Heob-
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XOAMMOCTH HCI0J1b30BaHUSA NPCHMYIICCTBEHHO B 3UMHMI [IEpHOA,
BO3MOKHOIO pazpyuieHusi Oepmbl, HEOOXOAMMOCTH CO3AaHuUs 3Ha-
YHTENBHOTO TATOBOrO YCHJIMS W, KaK CIEJACTBHE, HCIOIb30BAHUS
SHEPrOHACHILICHHBIX TPAKTOPOB (¢ GOABIIKHM PacX0JIOM TOILIHBA),
4 TAK’KE B CBSI3H C ONIACHOCTBIO Pa3sBOPOTa TPAKTOPA M MaJICHUs €ro
B KaHa/l MPH CPE3aHHN PACTHTENILHOCTH.

Jlanee pacCMOTPHM OCHOBHBIC THIIBI MALUUH W OPYAMH, HC-
MONB3YEMbIX JUIsl CPE3aHMs KyCTapHHKA M MejKojechs B Poccuii-
ckoil deepauu U JAPYrux CTpaHax.

1. Kyemopessi ¢ naccushubiymu pabovumu opeanamii.

K Haubosiee pacnpoCTpaHEHHbIM MALIHHAM M OPYIUsM C Hac-
CHBHBIMH pabOYHMH OPraHaMH OTHOCHTCS OTBA/IbHBIC KYCTOPE3bl
1 OyJIb103€ephl.

Kycropesbl naccusHoro aciicreus orevecrsennoro (MK-11,
JU1-24, MI1-9, MII-10, MII-14 u 1. 1.) u 3apy6exnoro (Rome
K/G, Fleco, Owens-Johnson Shearing Blade u np.) npousBoacrsa
[178, 242] arperatupyioT ¢ ryCeHHYHbIMU TpakTopamu Kiacca 30,
60 1 100 kH.

B nporiecce paboThl 9THX KYCTOPE30B M0 MEPE HPOABHIKCHHSI
TPAKTOPA JIC3BHs HOXKeil BPe3aloTcs B CTBOJ M cpesator ero. Oc-
HOBHBIC Y3/Ibl: YHHBEpCAJIbHAs TONKAIOWAs pamMa CBApHOH KOHCT-
PYKLHMH, LIAPHUPHO HABEIIMBAEMAas HA OINOPbI, NPUBAPCHHBIC K
PYCEHUUYHBIM TEACKKAM TPAKTOpa; pabouuit opran, CoOCTOANIMI 13
JBYX- WIIH OJHOCTOPOHHEIO OTBa/ld C NPUKPEIUICHHBIMH K HEMY
CMEHHBIMH HOKAMM.

B HOCOBOH 4acTH OTBasa UMECTCH KIHH, NPEIHA3HAYCHHBIN
JUISl PACKAJIBIBAHKMS [IHCH M PA3/IBUTAHMs CPE3aHHBIX CTBOOB. [Ipn
cpesKe TONIKAlolee ycuine oT pabouero opraHa BOCIIPHHUMAETCS
NPYKHHHBIMH aMOPTH3aTOPaMH TPakTopa. YNpapjieHHE pabouum
OpraHoM OCYLUICCTBASETCS THJAPABAMYCCKON CHCTEMOM, KOTOpas
MO3BOMSCT PEryJAHPOBaTh BBICOTY Cpe3aHMs JIPEBECHO-KyCTap-
HHKOBO#H PacTHTEbHOCTH.

Hanbonee pacnpocTpaHeHHbIM B HalllEH CTpaHe sBISCTCS KycC-
topes JI[1-24 ¢ V-06pasubiM HOKOM (eM. puc. 1.26, 1). U3 onnoot-
BaJILHBIX KYCTOPE30B (cM. puc. 1.26, 2) MOKHO BBIICIUTb KyCTO-
pes-koprertyr MII-9, paspaGoraunsiii o npoekty HITO «BHUH-
jemman», 10 «Menuopmany [242]. Jluamerp cpesaembiX CTBO-
noB — 10 15 em.
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3apyOexHbIc KyCTOPEe3bl MACCHBHOTO JICHCTBHS 1O MPHHIIAIY
paboTHI M YCTPOIHCTBY aHAJIOTHYHBI OTCYCCTBCHHBIM U OTIHYAIOTCS
OT HHX B OCHOBHOM (OPMOH OTBaNOB, HAJMYMEM PCLIETHATHIX
HAJICTABOK, OTKJIOHSIOIIMX JIPEBCCHHY H 3allMILAIONMX 06a30Bblil
TPAKTOp, a Takke OonbmuM pa3zHoobpazuem Gopm HOXeil u Gosice
BBICOKOIT MX H3HOCOCTOlKOCTBIO [178].

Henocratkom KycTOpe3oB ¢ HOXKOM, YCTAHOBICHHBIM TMOJ YT-
JIOM K HanpasJICHUIO JBHKCHUA (OJHOOTBANBHBIX), SBISCTCS pa3-
BOPOT 6a30BOil MamIMHBI B CTOPOHY OT MOMEPEUHOIl COCTaBISIO-
e cunbl pesanud. Jis BeIACpKUBaHUS 3aJaHHOTO HANPABICHHS
JIBHXKCHUS MalIMHBL TpeOyeTcsi MOCTOAHHOE YIpaBieHHE (PUK-
UMOHAMHM TPakKTOpa, uTo ycnoxkusaetr pabory [178]. Henocrarkamn
JBYXOTBalbHbIX PabOYHX OPraHoOB SIBISACTCS TO, YTO CpC3aHHAs
PACTHUTENBLHOCTh CBAMBACTCA MO 00€ CTOPOHBI OT KYCTOpE3a, 4To
CYHICCTBCHHO 3aTPY/AHSCT CACAYIOUIME MPOX0abl U yOOPKY pacTH-
TenpHOCTH. KpoMe TOro, ABYXOTBaNbHBIH KyCTOPE3 3HAYMTCIBHO
TSOKENEE OJIHOOTBAJILHOTO, €rO HCHTP TAKECTH CMECIICH BIICpe,
YTO YXYAIIACT YNPaBASEMOCTh MallIHHBI.

Bonbuioe 3HaucHUE MpH HKCIUTyaTalHy KYCTOPE30B € MAcCHB-
HBIM pabo4YMM OpPraHoM MMEET BPEMs rojia, B KOTOPOE MX MCTONb-
sytot. [Ipu cpeske B neTHuMit mepuo xapaktepHa 0onbIIas BbICOTA
OCTAONLIHXCS MMHEH, BBIPBIBAHUE CTBOJIOB C KOPHSAMHU H HCMOJIHOTA
cpe3a (CTBOJIBI IMAMETPOM MEHEE 3 CM NMPAKTHYECKH HE CPE3aloTCs
u npurubatores). Jlydnme pe3ynbTarhl MOKa3bIBalOT KYCTOPE3bI
npu paboTe B 3UMHUI MEPHOJ NPH MPOMEP3aHHK IPYHTA U HE3HA-
YHTENBHON TOJIIMHE CHEXKHOTO MOKPOBA, TaK KAK CTBOJIBI CTAHO-
BATCS XPYNKHMM, MX 3a/ie/ika B nmouse Gonce KecTkoi, a HOXKH
KycTope3a B NPOMEp3nii TpyHT He 3arnyonsiores. Ilpu rnybune
NIPOMEP3aHus MOYBBI A0 5—6 CM YHCJIO BBIPHIBACMBIX CTBOJIOB CO-
kpamactes o 10-15 %, a npu rnybune npomepsanns 10-15 cm
cBoauTCs K Hymo. [Tpu paGote KycTope3oB B 3UMHEE BpeMst Cpe/l-
HsISl BBICOTA cpe3a ymeHbinaetcs (8—10 cm 3uMol Mo cpaBHEHHIO ¢
13-20 cm neToM), MPOLEHT CPE3aHHBIX CTBOJIOB YBCJIMYHBACTCH
[242].

M3 maccuBHbBIX KycTOpe3oB Juis paboThl Ha KaHalnax MOMKHO
BBIICTINTE KycTope3, pa3paborannsiii B CI'AY um. H.U. Basu-
nosa (puc. 1.28), 3ammieHusiit namenmort PO Ne 2167514 [190].
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Puc. 1.28. YertpoiicTBo /15 cpe3ania KyCTapHHKa
W MeKoJeChd Ha KaHanax: / — Tojikaioimas pama; 2 — oTBan;
3 — pacmennsronIHii KIbIK; 4 — HOKEBBIC MIACTHHBI,
5 — tonkatotuii 6pyc; 6 — THCT XKECTKOCTH; 7 — KanaH;
8 — Tpybonposom; 9 - conno; /() — Tonkaress,
11 — Bo3BparHas npyxuHa; /2 — ynpyruii aneMent

JlanHoe yCTpPOWCTBO TMO3BOJSCT Cpe3aTh JAPEBECHO-KYCTap-
HUKOBYIO PACTHTEJILHOCTS, POM3PACTAIONLYI0 Ha OepMax KaHaIoB,
BHOCHTH Ha CPC3aHHBIC MHH apOOPHLIMIHYIO CMECh H OTBAJIMBATh
CPE3aHHYI0 PACTHTE/IILHOCTh B CTOPOHY OT Kanana. IIpumeHenue
JIAHHOTO YCTPOHCTBA TMO3BOJSCT MOBBICHTH MPOU3BOIUTEILHOCTD
paboT 3a CYCT MCKIIOYCHHS JOMOJHHTCIBHBIX TEXHONOTHYECKHX
orepanyi Mo KOPUCBKE M YTHIM3ALMH THCH, a TaKXKe 110 pa3pas-
HUBAHHIO MecTHOCTH. Kpome Toro, kop4eBka NMHEH — JIOBOJIBHO
Tpy/l0eMKasi orepanus, TpeOyrouas 3Ha4YMTEabHBIX 3aTpar. Hc-
MOJIb30BAHHUE JAHHOTO YCTPOHCTBA HApALY ¢ HCKIIIOYCHHEM KOpuc-
BaHHs NHCE obccrneynBacT PalMoOHAILHOC NMPUMCHEHHME apOopH-
IIMAHOH CMCCH BCJICACTBHE HCMOCPEJICTBCHHOIO BHECEHHs C€C Ha
obpa3syionmecs nocie cpe3aHus MHH.

K mammbHamM ¢ nmacCHBHBIMH pabO4YHMH OpraHaMH OTHOCHATCH
TAKKe MAIIHHbI, H3MENbYAIOIIHE PACTHTEILHOCTD, — HOXKCBBIC KaT-
KM, KpommTenu, B srecHOM Xo3sicTBe Hamiel cTpaHbl M 3a pyOe-
KoM D0JIbIIIOE PacTpOCTPAHECHHE MOJIYYHIH KAaTKH OCBETJIMTCIb-
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HBIC HOJKEBBIC, BCICACTBHE NPOCTOTHI UX YCTPOHCTBA H 3 eKTHB-
HOCTH SKCIuTyataund. Ha noBepXHOCTH KaTKOB KPEHATCS PEkKy-
IIME 3CMEHTBI B BuJe pebep, Jie3Buil pa3nnuHoil Gopmbl, TOMO-
poB. M3menpuuTenu MoryT ObITh BBIIOJIHEHBI C IPHBOIHBIMH KaT-
KaMH, KOTOPBIC CIIY)KAaT OJAHOBPEMEHHO OMNOPAMH MAalIMHBI, H B
npuuene K Tpakropy. Mojenu camoxonubix mammd — G-40, Le
Teocruher ¢gupmel «Le Tourneau» (CLLIA) u ap., BHINOJHEHHBIC C
onopoii Ha peOpHcThie KaTKH. [IpHIeNHbIE KATKH-H3MEIBUUTENH —
KOK-2, KOK-2A [217], katku ¢pupmbl «Fleco» (CLLIA) [178].

OmnyurenbHas 0COBEHHOCTb THX MAHIMH — MaJias CKOPOCTh
pesaHus Npu OOJBIIMX YACHBHBIX AABJICHHAX HA PCKYLIHE IJie-
MEHTBI, DONbIIIas Macca MAalIMHBL WM NPHIEIHOTO KaTka. Hepoc-
TAaTKaMH, [ACNAOLKMMH HEBO3MOMKHBIM HCIIONb30BAHUE TAKHX Ma-
HIMH JUid paboThl Ha KaHaJlax, ABISIOTCSA: MAJbIH JHaMeTp cpesac-
MBIX KYCTOB, OIACHOCTb PabOTBI PIOM € KAHAJIOM, W3MEJILYCHHE
PacTHTEJILHOCTH.

2. Kycmopesol ¢ akmusnbiymu pabouurie opeanamu 0 yoaie-
HUSL HAO3EMHOITL Hacmu KyCmapHuKa i MejiKkonechA.

Pabounmu opraHaMH TakUX MAIIHH SBJSHOTCS HEIOABHIKHO
WM MIAPHUPHO 3aKPEIUICHHbIC I'OPU3OHTAJbHBIC MM BEPTHKAllb-
HbIC HOXH, JIUCKOBBIC MHJIbI, MHABHBIEC LEIH, MEXaHU3Mbl KOCH-
JIOYHOrO THNA, (Ppe3bl, MOJIOTKOBBIC APOOHIKH U JIP.

OrnuunrenbHas 0COOEHHOCTh BCEX aKTHBHBIX paboumx opra-
HOB — IIMPOKHI1 JIHANA30H THaMETPOB CPE3aEMOil pacTHTEILHOCTH
(ot 0 go 20-30 cm u Gosnee).

Ilo TexHonornyeckoMy NpU3HAKY B HTOI IPYINE MOYKHO Bbl-
JICJIHTh MAIIMHbL Ul M3MEJIbYCHHS JPEBECHOI PAaCTHTC/ILHOCTH U
Juist yjranenus ee 6e3 u3MesbuYeHHs.

Pa3paGorano orpoMHOe KOJIHYECTBO MALIHH AKTHBHOIO JACHCTBHS
IUIsl CPEe3aHus HAI3EMHOH 4YacTH IpPEBECHO-KYCTAPHHKOBOH pacTH-
TeNbHOCTH. OIHAKO B HAIIEH CTPaHE CEpUITHO BBITYCKAIOTCS €IMHH-
upl. B apyrux e crpanax, ocoberno B CLIA, Aurnun, [epmanuu,
®panuuy, oHu nonyunH Oonbioe pacnpoctpanenue [ 178].

OcraHoBuMCsl Ha oOnMcaHuM HauboJiee PacHpPOCTPAHEHHBIX
KyCTOpE30B, KOTOpPble MOIYT ObiTh HCIHOJB3OBAHbLI I OYHCTKH
OPOCHTEJILHBIX KaHAJIOB.
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HecoMueHHblil uHTEpec mpeacrasnser kycrope3 KOM-2.8 ¢
¢dpe3epupiM pabounm OpraHoM, NpejHA3HAUCHHBIH U cpe3aHus
KYCTapHUKA U MCJIKOJIeChs ¢ AnameTpom creona a0 10 cm mpu oc-
BOCHHH 3¢Meib M YJIy4IICHHH JIYTOB M mactOum. Pabouuit oprau
KYCTOpe3a, HaBCIIMBACMBIH HA OXBATHIBAIOLIYI) paMy TpakTopa
JT-75B, sasnsercs cMcHHBIM 000pPYJJOBAHHEM K KAaHAJIOOYHCTHTE-
asim MP-7A, MP-14. Pexyimii sneMeHT pabouero opraHa — LH-
JHMHIpPHYCCKas TpeXHoXeBas (pes3a, npuBoAMMAas BO BPALICHHUE
THAPOMOTOPOM Yepes3 HHIHHAPHYCCKUI PEIyKTOp.

Crietyer OTMETHTh TIPUMEHSICMYIO B JICCHOH MEJIHOPALuH Mallii-
HY JUISl O4MCTKH KaHaioB oT Kycrapuuka — KJTH-1,2 [110, 149]. [lan-
Hblii Kycrope3 (puc. 1.29) arperatupyercst ¢ Tpaktopamu TJIT-55,
JIXT-55. CMennblii pabounii opran HaBemBaloT Ha crpeny /. Ou
BKJIIOUACT B ceOst yUTHHUTEND 2 CTpenbl /, TPyOOnpoBo/ibl 3 U Kyc-
TOpe3, cocTosimii U3 peaykropa 4. K BbixoaHoMy Bamy peayKTopa
4 npucoeauHCH poTop J ¢ HOXKAMH 6, 3aKphIThI Koxkyxom 7. [Tpu-
BOJI poTopa — OT ruapoMoTopa § yepes peaykrop 4. Hoxu kycro-
pe3a (6 wT.) cBOGOAHO YCTAHOBIICHBI HA OCAX MO nepHpepHH po-
topa. Ilpu spamenun potopa (390 o6./MuH) nox aeiicTBHEM
UCHTPOOCHKHBIX CHI HOXKH PAcXOAATCSs B CTOPOHBI, 3aHUMAIOT
paGouece MONOKEHHE M CPE3AIOT KYCTAPHHK AMaMETpOM 10
10 cMm. TTepen Havanmom paboTel cTpeny MOBOPAuYHBAKT B CTOPO-
HY KaHajla MCPHCHAHKYIAPHO TPOAOJBHOH OCH TpakTopa H
onyckalT pabouuii opraH Tak, 4ToObl OH HE CONpPHKAcAICsA C
IPYHTOM M KYCTapHHKOM. 3aTCM BKJIIOYAIOT THAPOMOTOP H 10-
clie TOro, Kak porop Habeper 000pOThI, HAYHHAIOT JIBHKCHHC H
VIQJICHUC KyCcTapHHka. Arperar JBHMKETCS 3aAHHUM Xonom. Pa-
6ouas ckopocts 0,3-2,7 km/u. Jlannas MalMHa BHEJAPCHA B Mpo-
H3BOJICTBO M BK/IIOYCHA B CHCTEMY MAIIHMH JUIS KOMIUICKCHOMH Mc-
XaHHU3ALHH CCIBCKOX03A1ICTBEHHOr0 pou3BoAcTBa [239].

B 1960-¢ rr. Gsut pa3pabotan KycTope3 akTHBHBIH POTOPHBIi
KAP-1,2, npeHazHauyeHHBI A CPE3aHKs KyCTapHHKa W MEJIKO-
JIeChsl NIPH OCBOCHMH M PAcYMCTKE moJici, ayros, nactoum [75].
Kycrope3 nasemmaerca Ha tpakrop JT-75 u cocTONT M3 aKTHB-
HOro pabouero oprama, CTpeiibl, 3aJIHCrO KPOHLITCHHA, Orpaxie-
HMA TPaKTOpa H rugpocHcTeMsl, Pabouuii opran MMeeT BH, IHCKO-
BOH (ppe3bl, KOTOpasi KPEMUTCS K BAy PEAYyKTOpa M COCTOMT M3 pe-
HKYLICTO JINCKA C HOMKAMH (PEXKYILIHMU — PaBbIMH H JICBBIMH, CKaJIbI-
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BAIOLMMH — CPEJHUMHM), HHIKHErO JIMCKAa BEAYLICro Bajla, KOpryca
PEYKTOpa M CTYNHUbI pexkyllero jucka. [IpuBosa pabouero oprana
ocymecteasercs cucremoii nepenay or BOM rtpakropa, nogaya —
JABWKeHHeM TpakTopa. HeBo3MokHOCTE MOBOpPOTA armapara B BEpTH-
KaJIbHOH 1JIOCKOCTH 3aTPY/HACT PEryJIMPOBAHHE BBICOTHI CPE3a KyC-
TapHUKA U 1pucnocodienue Ppesbl K HEPOBHOCTSAM MOUBBI.

Puc. 1.29. Mamusa 1715 O4HCTKH KAHAIO0B
ot kycrapauka KJIH-1,2: / - crpena; 2 — yumMHuTe s CTpEnsl;
3 — TpybonmpoBoibl; 4 — peaykTop; J — potop; 6 — HOKH;
7~ KOKYX; & - rHAPOMOTOp

B cenpckom M ecHOM X03s#cTBE GONBIIOE PACHIPOCTPAHEHHE
Haum paboure opravbl B BUJE AMCKOBBIX ITHJI, BBITYCKACMBbIX JUIs
nepeBoobpabareiBatoliero npouseozcrea. Hanpumep, npu obpes-
Ke IUIOJIOBBIX JepeBbeB Hcnonb3yor Mammny OKM-4.5 [171] Ha
Oase tpakropa JIT-75M. Jlns oOpe3ku M cpesaHusi KyCTapHHKOB
yuensiMu BHUMAJIMH paspaborana mammna MCK-1 Ha 0ase
tpaktopa MT3-80 ¢ ucnons3oBannem B KauectTee pabouero oprasa
NUCKOBOI nuibl [42]. JIMcKOBbIE MHIBI HCHONB3YIOT TaKMkKe s
TSKENON TMOAPEe3KH NaBpa W 4YaiiHeix mmanep [284, 285], ans cpe-
3aHUS JICPEBBEB M KYCTAPHUKOB Ha pyOKax yXo/ja B JIECHOM XO3sH-
CTBE M 3aILUTHOM NecopasseneHuu [125, 159, 233, 304, 305]. Bee
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ki,

N

3TH MAalIMHBI, KaK MPaBHIO, arperaTHpyioTcsi ¢ pacnpoOCTPaHCH-
HBIMH B CCJILCKOM XO3fHCTBE TPAaKTOPaMH TArOBOro kKiacca o 30
kH. Tlonaya paGouero oprana OCyIeCTBISCTCS JBHKCHUEM TPaK-
Topa snepea (puc. 1.30) unu Hazaa (puc. 1.31).

Pric. 1.30. Kycropes ¢ iHCKOBBIM MHIBHBIM PAbOUHM opraHoM

A
]
]
I

/

Puc. 1.31. Cxema Maiiubt Ui npoBeJieHus py6ok
yX0/a B MOJOTHAKAX
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KycTtopessl, pexyuiMe APeBeCHHY CO CTPYXKKOMH, B KayecTBe
pabouYHX OpPraHoOB HMMEIOT, KaK MPABHIIO, MUIbHBIC IHCKH HJIH
auckoBbie Ppessl. OHAKO NpH KoJeOaHMSIX M MepeKocax MHIb-
HblE JHCKH He MOTYyT HOpMalbHO paborarth, TaK KaK Moilans
KOHTAKTa PEKYILIHX almaparoB TaKoro THUMNa cO Cpe3aeMoii pac-
THTEJILHOCTBIO OYEHB BEJIMKA M MHOIJIA PaBHA IUIOIIA/M JHCKOB,
B 3HauMTeNBHOH Mepe ITHX HEJ0CTATKOB JMILEHBI KyCTOPE3bl,
OCYILIECTBISIONIME Cpe3aHue nojadeil pabouero opraxa, pasme-
LEHHOTO HA MOABIKHOW CTpene, NpH oCTaHOBKE 0a30BOI Malld-
Hel. Haubonlee xapakrtepHoil MaumMHON 5TOro KJjacca sBJISCTCS
MTII-43 ¢ anekTponpHBoIOM padouero oprasa.

K nogo0HpIM MammHamM MOMKHO OTHECTH M MasTHHKOBBIC KyC-
TOpE3bl, MPEAHA3HAYCHHBIC JUIA CIUIOMHOrO MM BeIOOPOYHOrO
cpe3aHusi Kyctapuuka [62]. ArperatMpylorcs OHH B OCHOBHOM Ha
Dase TpakTopoB Kiaacca 10 14 kH (puc. 1.32). Ha pame ¢ naBeckoi
CMOHTHPOBAH KOHMYECKHil PEAYKTOP, FOPH30HTAILHBII MAsATHHK C
JIUCKOBBIM IWJILHBIM PabOYHM OPraHOM W FHAPOUHIIMHJIP I0BOPO-
ta mastHuka. [IpuBox pabouero oprana ocyumecrsisercs or BOM
TPAaKTOpa Yepe3 KapJaHHYIO M peMeHHyto nepeadn. Pabouwuii op-
raH KpEemMTCcs K MasTHHKY IOCPEACTBOM CTakaHa, B KOTOPOM Ha
ONOPHBIX MOAMIMITHHKAX 3aKPEIUICH BEPTHKAJIbHBIN BaJl, 3aKpbl-
BacMbli KOKYXOM. Ero MOHTHPYIOT Hd BHEIIHEM KOHIE MasTHHKA,
CBApEHHOro W3 wBeiepa. Ha HHiKHEM KOHIEC Bajla PacrosiokeHa
JucKoBas mwia. Ha MagTHHKE CMOHTHPOBAH TAKKe MEXAHHM3M Ha-
TSKEHHS PEMHSL.

JloCTaTouHO IHPOKOE pPACHpPOCTPAHEHHE [10JIy4Msid MAallliHaA
MTII-13, BeinosHennas Ha 0Oase TOP(PAHOro TrHAPABINMYECKOrO
skckasaropa MTII-71 (D0-4221). PaGouee obopynoBanue Juis
CBOJKH JIECa COCTOUT M3 CTPEJIbl, TATH M KPOHILUTEHHA, HA KOTOPOM
HIAPHUPHO 3aKperjieH OTKIAAYUK C KIbIKAMHM Ul YIAEpPKUBaHUs
Cpe3aHHbIX [ePEBBEB, B HWXKHEH 4acTH OTKJIAJYMKA YCTAHOBJICHA
JuickoBas (pesa ¢ npusogom. [logbem u omyckanue CTpesnbl, Ha-
KJIOH OTKJIa/IYHKA M [OBOPOT KJILIKOB IPOU3BOJIMTCS MHIAPOLHIHH-
npamu. [IpuBox Qpessl ocyuiecTsisercs ot rujapomoropa. ®dpesa
CBEPXY 3aKPBIBAETCS 3ALIMTHLIM IMCKOM [73].

OcHOBHBIE XapaKTEPHCTHKH MAIIMH C aKTUBHBLIMH PabOuMMH
opraHam npejcTasieHsl B Tadi. 1.8,
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Puc. 1.32. Masthukossiit kycropes na 6ase tpaktopa MT3-80

Tabnuua 1.8
Texumueckas xapakrepHcTHka Kycropeson
€ AKTHBHBLIMH PadounMu opranamu
Kycropes
Iokazarens Speacpai
CKb KOM-2.8 | MTTI-43 | MTTI-13
«Topdaanm
Harecnas k |Hasecnas k| Camoxosnas na Gase
Tun Mammus TpakTopy TpPaKToOpy THIPaBIHYECKOrO

T-1306T-1 | AT-755 (skckaBatopa MTTI-71A
MomHocTk JBurarens, kBr 103,0 59,0 95,6 95,6
[TponssoHTensHOCTS
MpH CPe3Ke CTROIOB, Ta/ u:

JamerpoM 1o 10 cm a0 0,40 70 0,40 [0,09-0.12]0.09-0,12
JHAMETPoM 1o 25 cM 0,07-0,09 | 0,06-0,08
HanGonpmmit anamerp .
CPE3ACMBIX CTBOJOR, CM 10 10 no 25 o 25
Iupuna 3axsara pabouero 2.6 28 16.0 13.0
opraua, M
Yactota Bpatienns (pesbr,c’ 66,0 53.3 13,8 13,8
Macca paGoyero oGopynopa- 4.1 . ,
T d 0,7 5.86 6.9
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Ananoramu mMammi MTII-13, MTII-43 sBisioTcs HCNOJb3Yye-
MbIE B HALIIEH CTPAHE M 3a PyOEKOM JIeCO3aroTOBHTEC/IbHBIC MalllH-
uel [62, 141, 153, 161, 174, 282], o6opynoBaHHbIC HaBECHBIMH
pabounumu opranamu: BanouHo-nakerupyiomme (JII-19, JII1-54,
JIT1-60), Banouno-tpenesounsie (JII-17, JII1-49, JIII-58A), Ba-
NOUHO-CyuKkopesHo-Tpenesounsie (MJI-55, MJI-65, TJIK-6-2),
cHa0KeHHbIE THAPOMAHHITYJISTOPOM HJIH 3aXBAaTOM.

HoBble MalllMHBI CO3al0T KaK Ha 0a3e ryCeHMYHBIX TPEIEBOY-
HBIX, TAK ¥ Ha 0a3e MOIIHBIX KOJIECHBbIX TpakTopoB. U3 3apy6ex-
HbIX (HPM, BBINYCKAIOLIMX JIECO3arOTOBHTE/IBHYIO TCXHUKY, MOXK-
Ho Beutenuth: «Caterpillarn, «Case», «Bobcaty (CLIA);
«Husqvarna», «Logmax» (LIBets); «Valmety, «Kesla», «Logset»
(PunngaHaus) U 1p.

Cnemyer OTMETHTb, 4TO JUIS CPE3KH KyCTapHHMKa B MOCIEIHNE
roibl IIMPOKO NPHMEHSIOT CpesicTBa Majloi mexanu3saunn. Hanbo-
Jiee MOAXOAAT JUIs CPE3aHHsl KyCTapHHKA BJIOJIb KaHANOB KyCTope-
361 pupm: «Husqvarnay, «Partner» (IIseuns); «Stihl» (I'epmanns);
«Craftsmany, «Homelite» (CLIA); «Efco», «Oleo—mac» (Urtanns)
MouHocThio 2-3,5 kBT [63]. Macca ux e npepbimaer 12 kr. Onn
y100HBI, JICTKH U HA/ICKHBI.

[Ipoanann3upoBaB OCHOBHOH CHEKTP MAalllMH JUlsi Cpes3aHus
KyCTAPHUKA M MEJIKOJIEChS, MOXKHO CJIC/aTh BBIBOJL, 4TO Hanbomnee
npHeMJIEMbIMHE MAllMHAMHU JUls paboThl Ha Gepmax KaHaNOB sBJisi-
JOTCSl MAILIMHBI C JUCKOBBIMU pabourmu opranamu KAP-1.2 u ma-
ATHHKOBBIH KycTOpe3 Ha Gase konecHoro tpaxropa MT3-80.

[TpumeHeHHe HA KaHAIaX OJHOOTBAJIBLHBIX KyCTOPE30B C rac-
CHBHBIM pabounm opranoM tHna MII-9, MII-14, yuutbiBas pac-
CMOTpEHHBIE PaHee HEJAOCTATKH, SABIAETCSH MaNodPHEKTHBHBIM.

MOKHO HCHOJIB30BATH TAKXKE BBIITYCKAEMBbIC CEPHIHO MAlHHBI
MTII-13, JI[1-19 1 T. 1., HO 510 O6BINO OBl YIKOHOMHYECKH HEOIpPaB-
JIAHHO, TAK KAaK OHH XapaKTepHU3yloTcs OOJILIIOH IHPUHON 3a-
XBaTa, UUKINYHOCTHIO MPOLIECCa, 3HAYUTE/ILHBIM PacX0A0M ro-
PIOYE-CMa30YHBIX MATEPHAJIOB, TPYAHOCTBIO 3aXBara H cpe3a-
HUS KycTapHuKa ¢ wwapooOpasHoit gopmoii kpoubl. Takue ma-
IUMHBI NPHMEHSIOT B OCHOBHOM Ha JIECO3aroTOBKAaX JUIs BaJKH
OT/C/BHBIX JepeBbeB. Bnojb KaHAlOB KE pacTeT rHE310Bas

80

JIPEBECHO-KYCTAPHHKOBAsl PACTHTENILHOCTh HEOOJBIION BBICOTHI,
MMEHIas XOPOLIO pasBUTYIO IAPOOOPa3sHyO H KOHYCOOOpasHyIo
KpoHy. Kpome Toro, kak npasuio, MHpHHA 3aKyCTApPEHHON MOJI0-
cbl Ha OGepmax cocTassier Beero 1-2 m.

[IpuMeneHre CpeIcTB Maloi MEXaHU3alMH, 110 CPABHEHHIO CO
CHCUHATIH3UPOBAHHBIME  MAILMHAMH, SBIACTCH MATONPOH3BO/H-
TeabHbIM. K TOMY JKe, 10CTaTOYHO 4acTo K KyCTapHHUKY, POH3pa-
CTAIOIICMY HA KaHANAX M UMEIOIIEMY I1apooOpasHyi0 WIH KOHY-
co00pa3sHy0 KPOHY, 3aTPYIAHEH JAOCTYIL.

Takum 00pa3som, Uil OYHCTKH KaHAIOB OT JPEBECHO-KYC-
TapHUKOBOH PacTHTENLHOCTH HEOOXOAUMBI 3()PEKTUBHBIE MAllIM-
Hbl, COBMEIIAIONME [JOCTOMHCTBA PACCMOTPEHHBIX KYCTOPE30B,
MMCIOIHE aKTHBHbIH pabounii oprat, ODasupylolHecs Ha pacnpo-
CTPAHEHHBIX TPAaKTOpax, 00JIa/Ial0IIHe BBICOKOI NPOU3BOAMTEb-
HOCTBIO M XOPOLIHM KayecTBOM paboT npu mManoit cebecTtoumMocTu
H3rOTOBJICHUSI.

B kauecTBe nunbHbIX paGouMX OpPraHoB LENECOOOpPasHO HC-
110JIb30BaTh PAClpOCTPAHEHHBIC B JEpeBO0OPadOTKE IHCKOBBIE
nuibl. JIns 9T0ro HeoOXOAUMO AETANBHO O3HAKOMHTBCS C KOHCT-
PYKUMAMH M [apaMeTpaMH BBIITYCKAEMbIX TIPOMBIILICHHOCTHIO
JAUCKOBBIX 1HJI H 000CHOBATh X HCIOJIB30BAHUE HA KYCTOPE3ax.

1.3.2.4. Koncmpykmuensie napamempust OUCKOSHIX Nl

Kpyribie nuibl — 370 MHOrope3ioBbli HHCTPYMEHT, MMEIONIHI
Gbopmy mucka unu wanmnapa [124, 234]. [pouecc nunenus ocy-
LIECTBACTCA BPAlIATE/IbHbIM JBHKCHHEM MHCTPYMEHTA M MOCTY-
[are/ibHbIM JIBHKEHHEM 00padaThiBAEMOro MaTepHala HIH Ke
BPALLATCILHBIM H IIOCTYNATENbHBIM ABHKEHHEM HHCTPYMEHTA.

B Mammuax juis BaJKu JEPEBBEB MCHOAb3YIOTCS MHJIBI U JIHC-
KoBbie (pespl [153, 174]. Kak npaBuio, nuibl UMEIOT 3HAYHTEIb-
HYIO TOJIIHHY (B HECKO/BKO Pa3 [PEBBIIAIONULYIO TOJIIHHY JHC-
KOBBIX IIMJI, BbIIIYCKaeMbIX Uit JepeBooOpabarbiBalomieii npo-
MBILICHHOCTH) M BCTaBHbIE 3yObs. [Ins KyCTOPE30B, Cpe3aouix
JIPEBECHO-KYCTAPHUKOBYI0 PacTHTENLHOCTL, Haubojee 1enecoob-
pa3Ho MCHob30BaTh Gosiee JIErKHEe W JOCTYHHBIC ITHIbI, PUME-
HACMBIE B KPYIJIONHMBHBIX CTaHKaX. B CBSI3M ¢ 3THM paccMOTpHM
XapaKTePHCTUKH JAHHBIX THII.
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Jlnist cHHIKEHNSI HCTaTHBHBIX MOCACACTBHH OT HarpeBa ImuJl, Cuil
pe3aHus U HEHTPOOEKHBIX CHJI UX M3TOTABIMBAIOT M3 BBICOKOKA-
YeCTBEHHOH JIErHPOBAHHOI CTAJIN.

JnckoBbie nuibl BeimyckaloT komnannn OAQO «l opbKoBeKHI
metanaypruueckui 3ason — ['M3» (Poccusi), «Leuco» (I'epmanus),
«Dimar» (U3pauns), «Freud» (HUranms), «Pilana» (Yexwmsi) w ap.
[104, 265].

[TapameTpbl U/ € yUETOM TEXHHYECKHX YCIIOBHIA ONpPEACHscT
I'OCT 980-80. Pexxymas yacth KpyTJibIX MHJ COCTOMT W3 3y0OheB,
PacnooKCHHBIX 10 OKpy:KHOCTH. Dopma, win npoduib 3yObeB
ONpEACHsCTCS YraMH Pe3aHusi U OYCPTAaHUAMH 3aJHCH W mepei-
Hel rpaHci, a Takke Mex3yOHOH BmnaanHoil. B 3aBucumocTH oT
Ha3HauYeHUs MU npoduan 3yObeB U UX YITIOBBIC 3HAYCHUS PA3IH-
yatotesi. [To Buy numeHus Kpyriibie MHIIbI MOAPA3ACHSAIOT HA MTHIIbI
JUIS IPOZIOJILHOM, TIOTICPEYHON M CMCIIAHHOI PACTIMIOBKH ApeBe-
CHHBI., DTH MWLl OTIHYAIOTCA APYT OT JIPyra XapakTepoM pe3anns,
npoguicM 3y0beB H ClocoOOM HX 3aTOUKH.

ITo KOHCTPYKUMH KPYIJIBIC MHIJIBI XapakTepH3YIOTCS pa3MepoM
JCKa (JMaMeTphl BHCITHEIO M IEHTPOBOTO OTBEPCTHS, TOJIHHA
JmcKa), ero (hopMoii B MOMEPEeuHOM CCYCHHH, a TAKIKE Pa3zMepamH,
upciaoM H npodunem 3yOneB. B mpakTuke BCTpeuaroTcs MM C
TUIOCKHM JIMCKOM, MMCIOUIMM OJHHAKOBYIO TOJIUUHY [0 BCEMY
CEYCHMIO, KOHHYECKHM JMCKOM H MHJIBI C MOJHYPCHUCM.

Pexymas yacte 3yObCB XapaKTCpH3yeTcsl YIJIOBbIMM 3Hadc-
HuAMH 1 uX npodunem. 3yops mun (puc. 1.33) umcior nepeanuii
yroin (y), yron 3aoctpenus ([3), 3aanuit yron (o) ¥ yroj pezaHus
(8). ¥ nun qna nonepeunoro nmuineHus (puc. 1.34) naHHbie yrib
HA3BIBAIOT KOHTYPHBIMH M 0003HAYAIOT O, Py, Yi» Ok MCTHHHBIC
3HAYCHHS YIJIOB pe3adusi 3yObeB JUIS MONCPEUHON PACITHIIOBKH
onpeaenchbl B.U. Mukymuackum [172, 173]. Ouu otnmyarores ot
KOHTYPHBIX YIJIOB M CBS3aHbl C HUMH CICIYIOIHMH COOTHOIIIC-
HUAMMH:

sin o
tga = . 5 (1.4)
cos ectg ¢, +sInecos o,
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| Sinp, , (15)
sind, ctg @, +sina ctg @,

tge=

rie ¢ — YroJjl 3a0CTPEHHs, rpaj.; ¢, — JHMHEHHBIH yron 60KoBO¥
3aTOMKH MO 3a/HeH rpaHu 3y0a, rpall.; € — yroj HaKJIoOHa rJlaBHOH
KPOMKH OT OOKOBOH CTEHKH IPONMIIA, FPajt;

tgd= 5P, . (1.6)
cosd, sing+cosectg @,

() — JUHEHHBINA yros OOKOBOH 3aTOYKM 110 NEpeiHel rpaHu 3y0a,
rpaz.; & — yroiu pe3anus, rpai.

Puc. 1.33. Tlpodsinu 3y6bes Kpyrasix nun:
¢ — ¢ IPAMONMHEITHOI 3a/1Hell TPaHblo; 6 — ¢ JIOMaHO 3a/Hel rpaHbIo;
6 — ¢ KpHBO/IHHEHHOI 3a/IHeii IPpaHblio; 2 — CHMMETPHYHBII MpodHIIb;
0, € — HECHMMETPHYHBII MPOGMIL; o — 3ajHKE yron; B yros 3a0cTpeHHs;
Y - NepeaHiii yrom; oy, B — KOHTYPHbIE 3a/IHHI YTOn i YTon 3a0CTPeH S,
t,— war 3y0beB; i1, — BeIcOTA 3yObeB; R, — paanyc MLl
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[Twirel 11 MpoOIONBHOM pacrmaoBKH japesecunbl [124, 282]
HMCIOT TMOJIOKHTE/ILHOC 3HAYCHHE MEPEAHEro yIia y, a yron pesa-
Husg O < 90° (em. puc. 1.33, a, 6, 6). Y nun 1u1st onepeyuHoii pac-
MUJIOBKH KOHTYPHBIN TEpeIHUNA Yrod Y, MOKET ObITh PaBEH HYIIIO
W UMETh OTPHUATENBHOC 3HAYCHHE, A KOHTYPHBIH yron pesaHms
& > 90° (puc. 1.34, 6).

M3 Gonbuioro pasHooOpasusi KOHCTPYKUMI JMCKOBBIX TTHJI
HauOONBINHH HHTEPEC U HAC TPEACTABIAIOT MPOPHIN H YIrio-
BbI€ TapameTphl 3yObCB MU JUTA MONCPEUHON PACITHIOBKH (CM.
puc. 1.33, ¢, 0, e), Tak Kak MpH cpe3aHHN KyCTapHHKA MHICHHE OCY-
LIECTBNIACTCA  NMPEUMYIICCTBCHHO [ONICPEK  BOJIOKOH  JIPEBECHO-
KYCTapHUKOBOH pacTUTENbHOCTH. 3y0 TaKOil MBI HMECT MCPETHION
casc’ M 3a1HI010 ease’ rpanu (puc. 1.34).

A-A b-b A-A B-B

Puc. 1.34. YrioBele XapakTepHCTHKH 3yObeB mii
JUIS NONEPEHOI PACTHIOBKI JIPEBECHHBI:
a — wenonuenue 1: 6 - uenomHenne 2;
Gy, PBys Vi O — COOTBETCTBEHHO KOHTYPHBIE YIITBI: 3a/HUIL,
3a0CTPEHNS, Iepe/IHHI I pesanus;
0y, ¢y — THHEHHBIE YTTbl DOKOBOIT 3aTOUKH
1o repeaneii 1 zanueii rpanam syda, rpan;
£~ YTON HAKJTOHA TIABHOI KPOMKH 0T GOKOBOI CTEHKH TIporTiia

[
|

JTH rpaHH, MEPECceKasCh, JAIOT MEPEAHIO PEKYILYI0 KPOMKY
ae. I'pann 3y0a ¢ e’ u cae B IepeceyeHuH ¢ rnepeanei rpansio 06-
pa3yioT GOKOBbIC PEKYIIHE KPOMKH ca U ¢ 6. Brajuna mexiy co-
CEeJIHUMHU 3yObsIMH SIBSICTCS MECTOM CKOIUICHHs OIHJIOK IIPH Iie-
PEMEILEHHH X MK/l CTEHKaMH [IPOTIHIIA.

Kourtypubie yron pesanust 6, 1 3aJHUH yros o COOTBETCTBEH-
HO PaBHBIL:

8.=90+7, (1.7)
ango_(BK_YK)- (18)

Kpome repeync/ieHHBIX YITIOBBIX [apaMeTpoB 3yObeB I
Ba/KHCHIIICH XapaKTepHCTHKOH sBAstOTCS BbicoTa (A,) n war (t,)
3yObeB [265]:

h,=(0,15..0,2)¢, (1.9)
t,=D, sin(180°/z) . (1.10)

Jlanuble napamerpsl HEOOXOHMbL /15 BbIOOpPa KOHCTPYKTHB-
HbIX XaPaKTePHCTHK KPYIJIBIX NHJ, & TaKKe /Ul IPOBEACHHA 3a-
TOUHBIX paboT.

LleHTpaibHbIM HAayYHO-HCCIEI0BATEbCKMM HHCTHTYTOM Me-
xanu4eckoii odpadorku apesecunsl ([IHUMUMOJL) s nonepeu-
HOI PAacIHIOBKH PEKOMEHOBAHO /Ba HcnoiaHeHus 3yObes [70,
176], yrinoBble 3HAYCHUS KOTOPLIX, B 3aBHCUMOCTH OT MOPOJbI
JpeBecHHbI, mpeacrapiacHsl B Tadn. 1.9. Ha ocHoanuu uccneno-
BAHHI YUCHBIX JlaHHoro HHCTHTYTa paspaboran [OCT 980-80.

Hcexona wn3 ocobeHHocTeH mpouecca pesaHus JIPEeBECHO-
KYCTAPHMKOBOH PAaCTHTENLHOCTH JIMCKOBBIMH ITHJIaMM Haubolee
NPEANOYTHTENbHA ONEPEUHAs PACIHIIOBKA APEBECHHBI IHIAMU
thHna 2 ucnosdenus 1 (cm. puc. 1.34, g) ¢ pekOMeHIyEeMbIMU B
tabn. 1.9 yrnoBeIiMH napamerpam.
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Tabnnua 1.9

MTpoduae n yraoseie napamerpni 3y6bes AHCKOBBIX ML

Tpodmns 3yGbes
nopgd(])CT 9%0 20 Yrnosele napameTpsl, rpa.
Topona " Vron Ha-
JIPEBECHHBI T Henonne- | Tepennnii o 3aanuii KOHa
I 3aocTpe- nepeaHnx
HHE yrony s B yromoy | o mmx
rpaHeii @
TlpofonkHas pacnnioska
Yciiin 1 35 40 15 90
| 2 20 40 30 EA
Trepnas I 25 50 15 920
JIHCTBCHHAS 2 10 50 30 90
Tonepeunas pacnuioska
YuoKiian 1 0 40 50 45
2 2 —25 50 65 45
Teepnas 1 0 50 40 55
TTHCTBEHHAS 2 -25 60 55 55
Tlpumeuanne: npu monepeynoll pacnunoBke OPEBCH yron HAKIOHA NEpe/HEi
1 3a7Heli rpaneii JomKkeH 6bITh paBeH 65°.

Opmako cyuiecTByeT psit 0COGCHHOCTCH NMMICHNS HCCTemye-
MOH HAMH JIPCBECHHBI: Pa3IM4YHBIC TCXHONOIHYCCKHE PEKUMBI pa-
OOTBI KyCTOPE30B, yrojl OTKIOHCHHS KYCTApDHMKA OT BEpPTHKAJM,
BJIQKHOCTL IPCBECHHBI, Pa3HOOOpasnue cpezacMbiX MOPOA M JHa-
METpa PacTHTEILHOCTH, CMEHA BPEMEH roja u 1. 1. [losromy s
000CHOBaHUS NTAPAMETPOB JUCKOBBIX MU H PEKHMOB PaboThl Kyc-
TOPC30B HEOOXOAMMO TMPOBCCTH TECOPCTUYECKHE M IKCIIEPUMEH-
TANbHBIC HCCICHAOBAHHA, KAacalomMecs ONTUMHU3ALMH TIpolecca
TIAJICHHS B COOTBETCTBYIOIINX YCIOBHSAX.

1.3.3. Texuuueckue cpeacrsa,
npuMensieMbie s cdopa cpezanHoii
IPeBeCHO-KYCTAPHHKOBOI PACTHTE/ILHOCTH

C6op cpe3aHHO# B/IO/Ib OTKPBITBIX OPOCHTE/IBHBIX KaHAJIOB
JPEBECHO-KYCTAPHUKOBOI PACTHUTEIBHOCTH B KY4YM JUISl TOCIIE-
AYIOWEH yTHIM3aluK, 6€3 MOBPEKIACHHS MOBEPXHOCTCH GepM 1
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OTKOCOB KaHAaJ1a, SIBJISETCA OJHOH U3 CaMbIX CJIOKHBIX H TPYJIOEM-
kux pabor [20]. Beinonnenue nanHoii paboThl 0CIOXKHACTCS €Lie U
TEM, YTO JIPEBECHHA B CPE3aHHOM PaCTHTENILHOM Macce HMEeT pas-
Hoo0Opasubie POPMBI U Pa3Mephbl, T. €. HEOOXOAUMO COOMpATh KaK
KPYTHbBIC CTBOJIBI KYCTAPHHKA W MEJKOJEChs, TaK U Oojnee Mejkue
JIPEBECHbIE OCTATKH.

[Tpu 3TOM OCHOBHOE TpeOOBaHKE KO BCeM MalIMHaM s cbopa
CpEe3aHHON JIPEBECHOH PAaCTUTENBbHOCTH 3aK/II0YacTca B TOM, 4TO-
Obl B KY4H NONAai0 MMHIMANLHOE KOIn4ecTBo rpyHra [75, 145].
IT0 MO3BOJACT YTHAHZHPOBATH APEBECHHY MOMHOCTHIO, €3 ee 10-
MOJIHUTEILHOTO NEPETPAXUBAHMUS.

[Tocne cpesku KycTapHMK pacronaraercs Ha Oepme, 3a-
TPYAHSA JOCTYI KAHAJIOOYMCTHTENAbHBLIX MallMH, NMONajaer B
pycll0 KaHajia, pacnoiarasch Ha 0TKOCax WM (€c/IM KaHan Ha-
XOAUTCA B 3KCIUIYAaTALLMOHHOM peikKHME) IUIaBAaeT Ha NOBEpX-
HOCTH BOJbI. DTO [PHUBOAMT K BO3HHKHOBCHHIO 1IEJIOr0 psja
HEraTHBHBLIX (PAKTOPOB: YBEJIHYMBAETCS CONPOTHBJICHHE H
YMEHbIIAETCH CKOPOCTH TEUEHHS BOJbI; CHUKACTCS BOJAOINPO-
nycKHas crocobHOCTh KaHANOB; BO3HUKaeT Acdopmanns KaHa-
JIOB M3-33 MOJANOPOB; MPOHCXOAHMT 3a0HBKa MEPEropaxuBaio-
HIHX COOpY:KEHHH N B0J03200pOB HACOCHBLIX CTAaHUMH pacT-
TeJBHON Maccoil; cHukaerces paboTocnocoOHOCTh KAaHANOB H
BO3PACTaeT BEPOSITHOCTh BO3HUKHOBEHHS TEXHOJIOIHYECKHX
ortka3oB [7]. [looromy ouMiaThL KaHal OT JAPEBECHOH pacTH-
TENbHOCTH HEOOX0MMO CPa3y Ke M0C/e €€ CPE3KH M B CiKaThle
CPOKH, uTO Tpedbyer npumMeHeHns YPPEKTHBHBIX H BBICOKOMPO-
M3BOUTENbHBIX MALIMH.

OzHako, KaK OpaBuio, AaHHbe PabOThl OCYLIECTBIAIOT C MPHU-
B/ICUCHHEM PYYHOIO TPYAa U YHHBEPCAJILHOH CTPOUTENILHOH TexX-
Huky (OyJabJo3epbl, aBTOrpeiijepbl, KpaHbl, rpeiddepsl), 4To He
TONBKO HEHPPEKTHBHO, HO M 3aTATMBACT OYMCTKY KaHaja Ha Joc-
TATOYHO JUTHTEJILHOE BpEMSl.

[Tpu yroM Ui npoBeJieHNs KyJIbTYPTEXHHYECKHX paboT u py-
DOK yXo/a HPHUMCHSAIOT Pa3IHYHBIC MAIIAHbI, MPEIHA3HAYEHHBIC
st cOopa cpe3saHHoil APeBeCHOI PACTHTEILHOCTH, KOTOPbIE BIOJI-
He MOTYT ObITh HCIO/IL30BAHB! H JUIA OYUCTKH KAHAJIOB.
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1.3.3.1. Knaccugpuxayus mexnuuecxux cpedcms,
npuMenAeMbiX 05 coopa cpezannon
OpesecHo-KycmapHuKkosoi pacmumensHocmu

Hayunplii ananmms u oGocHoBanue BbIGOpa ONTHMANILHOTO Ba-
pPHaHTa CHCTEMbI H KOHCTPYKLUHH MallMH BO3MOXKHBI TOJLKO Ha
OCHOBC COCTABICHWA CHCTEMATH3HPOBAHHOMN KiaccHHuKaumu Cy-
UICCTBYIOUICH TEXHUKHM MO0 IKCIUTYATAHOHHO-TEXHHYCCKUM MOKa-
3aTensiM U KOHCTPYKTHBHOMY HCIIOJTHEHHIO,

B npeanaraemoii namu knaccupukauun (puc. 1.35) Texuu-
YCCKHE CPEJCTBA Pa3ACHAIOTCS MO PAAY (PYHKIMOHANBHBIX M
KOHCTPYKTHBHBIX TMPH3HAKOB, CPCAM KOTOPHIX: Ha3HA4YCHHE,
¢1oco6 BbiNoMHEHNs paboT, THII HaBeckH paGouero oGopynoBa-
HUs Ha 06a30BYI0 MamIMHy, Xapaktep ACHCTBHS M KOHCTPYKIIHSA
pabouero opraua.

[lo HasHaueHMIO 9TH TEXHHYECKHE CPEICTBA JCISTCS HA YHM-
BCPCANBHBIC W CTICHHATH3HPOBAHHBIC,

Yuusepcarvuvie smawunst (6ynbposepwr, rpeiidepsr) momy-
YHJIA IIMPOKOE PACTIPOCTPAHCHUE MPH OYHCTKE TCPPUTOPHH OT
BBIKOPYCBAHHOI MM cpe3anHoil npeBeckubl. OIHAKO NPOH3BO-
JUTENIBHOCTE U Ka4eCTBO paboT STHX MamIMH OCTACTCSA HA J0C-
TaTOYHO HHU3KOM ypoBHe. [ToaToMy MaimuHbl DaHHON rpymnbl
3(pdekTHBHEH Beero mpUMEHATH NPH BLIMONHCHUH HEGOIBIIOTO
o0bema pabor.

Cneyuanuzupoeannsie Mawuinpl 9aie BCEro MCMONb3yIOTCS B
NICCHOM XO35HCTBC M NP PACUYMCTKE 3CMENb OT 3apocieil KycTap-
HHKA W MenKoJiechs. JlaHHbIe Mantunbl 00Nna1aoT BLICOKOH Npon3-
BOIUTCNBHOCTBIO, BCJEACTBHE 4Yero Haubonee 1enecoobpazto
MPUMCHATH UX MPH OYHCTKE OONBIIMX TEPPHTOPHIL CO 3HAYHTEIb-
HBIM 06BEMOM IPEBECHHBI.

[To xapaktepy neiictBus paGoume Oprasbl NoapasCAsioOT Ha
[TACCHBHbIC H AKTHBHBIC,

K naccusnoin otnocsar paboune opramsl, aeiicTBytomme ot T4-
TOBBIX YCHJIMH MalIHH NPU TOCTYTIATEIBHOM JBHKCHHM MOCHIC/I-
HHX; K GKMueHbIM — Oprakbl, paboTalolie ¢ NPHBOIAOM OT TpaK-
TOPHOTO JBHUraTe/isi 4epe3 MEXaHusMm oThopa MOUIHOCTH MM K
TPHBOIMMBIC B ICHCTBHE THAPONPHBOIOM.
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TEXHAYECKVE CPEACTBA /9 C0PA (PE3AHHOM PEBECHO-KYCTAPHUKOBOW PACTHTE/BHOCTH
[ 100 HAZHASEHID ] [ 710 XAPAKTEPY ﬂEHEH‘aHH PABCHETD OPTAHA |

CTELMATHIIPIBAMLE

£ NAZCHZHN PAGD'BM

[To trocoey BAPOAEHA PAGOT ]

1

[ ]
CEOP CPE3AHHDND KUCTAPHMKA 1 ET0
NOFPY3KA B TRARCNOPTHOE CPEBCTBO

L] R
(TPEBAHUE [PEIARHOID K'CTAPHISKA [TPEEAMVE [F‘EJAI’I{M r's[tnmxmm
B KU W BATY PACTHTEARHOCTH

THB07 (PEIAHHD 0 KLLTAPHAKA
( COAJBPEMERHEM HIMEMAIERMEM HA WENY
=

[ N0 TV HABECKW PAEQHEND OB0PYI0BARMA HA BA30BIN MALVHY |
T

L ] L] [ ]
L OPIHTANBHON HABECKOR  JAMHEN HABECKDN CMOHTHPOBAHHUE. HA MEPEKIOHON PAME

-
= —]

TAHOB/EHHDE HA r“](f"dm t:_.__ £
THOPCHAHAY/HTOP

¥
EMCTHE

Prc. 1.35. Knaccuuxaius TeXHHYECKHX CPEACTB
Juia cOopa cpe3aHHoll ApeBecHO-KYCTaPHHKOBOH pacTHTENbHOCTH
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AKTUBHBIMU PabOYMMM OpPraHaMH OCHALIAKOTCSH B OCHOBHOM
M0100PIMKH-H3ME/ILYHTEIH BETBEH H CYYbEB, NPHMCHSEMbIC B
cajiopozcTBe npu cbope npoaykroB obpesku [48, 228]. Oxuako
MallHHBI N0100HOr0 THNA MPAKTHYECKH HE HCIIONB3YIOT JUist chopa
CPE3aHHOrO KYCTAPHHKA H MEJIKOJIEChS B OCHOBHOM M3-3a CJIOKHO-
CTH HX KOHCTPYKIIHH H NOBBILICHHBIX HEPro3arpar.

[1o KOHCTPYKTHBHOMY HCIIOJIHEHUIO PabOUYHEe OpPraHbl MOXKHO
MOJIPA3ICIUTh HA OTBaJbHbIE, IPabe/ibHbIC, POTOPHBIC, YCIOCTHBIC
1 rpefidepusie [267].

Omeanvrble W 2padensible padodure OpraHbl MOAOHPAIOIEr0
Crpebaroiiero THITa HALIWIH LIHPOKOE NPUMEHEHHE TIpH cOope cpesa-
HO#1 1 BBIKOPUYEBAHHOI JIPEBECHOM PACTHTEILHOCTH B BA/IbI M KWL

Pomopnbivu paboyuMu  OpraHaMu  OCHAILAKT NOAOOPILIKH
HENPEPBLIBHOIO JACHCTBHSL.

Yemocmubie n epeligheprbie paboune Opraibl UCIOJb3YIOT B OC-
HOBHOM 1pH cOOpe OT/e/IbHBIX CPE3aHHBIX JICPEBLEB U KYCTAPHHKOB,
a TAKKe JUIsl NEPETPSXMBAHUS JIPEBECHO-KYCTAPHUKOBOH MAcchl M
(opmupoBaHus U3 Hee KyY JUIs IOCIEYIOLIETO CHKHTaHUS.

B coBpeMEHHBIX MAIIMHAX MOYKHO BBIICINUTH CHEAYIOIHE TH-
nel HaBecku pabouero obGopynoBaHusi Ha 0a30BYI0 MallHHY: €
(ponTanbHOIl HaBeCKOil, ¢ 3a/HEH HABECKOI, CMOHTHPOBAHHBIC HA
NEPEKUAHOH pame, YCTAHOBIICHHBIC HA PYKOSATH THAPOMAHHITYJIs-
TOpPA HJIH HA CTPEJIC MOrpy3UHKa.

B 3aBHCHMOCTH OT KOHCTPYKLHH pabouero opraia u crocoba ero
HABECKM Ha 0a30BOIl MalllMHE BBINOJHEHUE PAbOT MOKET OCYILECTB-
JIATBCA CEYIOMUMH criocobamu: crpebaHHeM Cpe3aHHOro KyCTapHH-
Ka B Balbl WM Ky4H; crpefaHHeM CpPe3aHHOH KyCTapHUKOBOIT pacTH-
TEJILHOCTH B BAIKH; cOOPOM CPE3aHHONO KyCTAPHUKA M €TI0 10T PY3KOii
B TPAHCIIOPTHOE CPEACTBO; MOA00POM CPE3aHHOTO KYCTAPHUKA C OJIHO-
BPEMEHHBIM HM3MEJIBYCHUEM Ha wieny; cOOpoM OTAEIbHBIX CTBOJIOB
CPE3aHHOrO KYCTapPHUKA C NOC/IE/YIOLIEH €ro TPaHCIIOPTHPOBKOI.

Crenuduka BbINONHACMbIX Ha Kananax pabor obycnosnena
TEM, 4TO HEOOXOAMMO KaK OYHMILATHL OT CPE3aHHON PacTHTENLHO-
CTH IIOBEPXHOCTh OEPMBI, TAK U H3BJIEKAThL OT/E/IBHBIC CPE3aHHEBIC
CTBOJIBI M3 pycia KaHana. BriojiHe OYeBMIHO, YTO NPUMEHEHHE
OZIHOrO paboyero opraHa Juisi BbIIOJIHEHHS CTOJIb PA3HBIX TEXHO-
JIOTHYECKUX Onepauuii Maaod(pQEeKTHBHO HIIH BOBCE HEBO3MOKHO.
Hanpumep, i u3Bnedennsi U3 KaHaua Cpe3aHHOH paCcTUTEILHOCTH
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HauOosee MOAXOAMT 3aXBar rpeHepHOro THIA, OJHAKO HCTOJb-
30BaTh €ro JUis OYMCTKH Oepmbl Herenecoobpasno. Beneacrsue
9TOr0 MallifHa /Ul OYUCTKH KaHana OT CPE3aHHOro KyCTapHHKa H
MEJIKOJICChsl JIO/DKHA ObiTh CHaO)keHa ABYMsi pabounMMH opraHa-
MH — OJIHH Juisi cOopa pacTHTENBHOCTH Ha GepMe; BTOPOM uis M3-
BJICYCHHSA M3 PYyCa KaHasa OTACIAbHBIX CPE3aHHBIX CTBOJIOB.

Takum o6paszoM, Npu JajbHENIIEM aHANIH3e MamMH 1a cGopa
CPEe3aHHON JIPEBECHON PACTHTENBHOCTH HA KaHanax OTAc/ibHO OyayT
PACCMATPHBATHCS MALIMHBI JUISE OYHCTKH MTOBCPXHOCTH OEpMBI U Ipeii-
(epHBIc MEXaHN3MBI U YIAICHNAS KyCTAPHHKA M3 PyClia KaHauia.

1.3.3.2. O630p mawun, ucnoap3yemsix
O OYUCIIKH NAOWAOCTE OM CPE3AHHOU
opesecnoit pacmumenbnocmu

PaccMOTPUM  CYIICCTBYIONIME KOHCTPYKIMH MaIlMH, NPHMCHSIC-
MBIX JUIS PACUMCTKH TUIONIA/ICH OT CPE3aHHOrO KYCTAPHHKA M MCJIKO-
JIEChS, € YUETOM BO3MOMKHOCTH MX HCTIOJb30BaHKs Ha GepMax KaHalIoB.

[Tpu OTCYTCTBUHM CTICHMAIBHBIX TEXHHYCCKHUX CPENCTB crpebanne
CpE3aHHOI JIPCBCCHOH MAacchl B BAIbl H KyYH MOKHO OCYLICCTBJIATH
npu nomoiu Oynbaosepa (puc. 1.36) [10, 76, 91, 164, 229, 237].

Puc. 1.36. I'ycennunsiii 6y/bao3ep ¢ MOBOPOTHBIM OTBAIOM:
[ — orBam; 2 — oTkoc; 3 — pama; 4 — THAPOIHIHHID,
5 - Tpaktop; 6 — mapHHUp; 7 — HOXKH
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byanjo3epom HaspiBaloT 000py0BaHME B BUJIE OTBajga, Ha-
BCLIMBACMOE BIIEPEIH KOJIECHBIX HJIH I'YCEHHYHBIX TPAaKTOpOB. Pa-
Gouum opranom Oynbjosepa sipnsercs orsan I, KOTOpBIl npea-
crasisier co0Oi CTaNBHOM BOrHYTHIN JIMCT TOMLMHONH 10 MM 1 6o-
Jiee, py 3TOM B HHKHEH vactu otBana / mocpejactBom 00nToB
3aKpEIUIEHBl CTalbHbIC HOXKM 7. OTBa / yCTAHAB/INBAIOT CHIEPCIH
Ha pame 3, KOTOpas B CBOIO OYEPE/b INAPHUPHO 3aKpeiUicHa Ha
Oaszosom Tpakrope 5. Jlist noaHATHS M OmMyCKaHus pambl OyJibI0-
3epa CiryKar rMApOLHIHHADPLI 4,

[Ipu crpebannyu cpe3saHHOro KycTapHUKA HCIONb3YIOT OyIib-
J103€pbl KAK C HENOBOPOTHBIM, TaK W C MOBOPOTHBLIM OTBAIOM
(ynuBepcanbhbie). [Tpy ucnons30BaHMH yHHBEPCANBHOIO Oyb-
Jl03€pa €ro OTBaJl YCTAHABAMBAIOT MOJL NPAMbIM YIJIOM K JIMHHH
JIBHKEHHUS TPAKTOPA, YTO MMO3BOJSAET YBENHUYUTHL IIHPHHY OYH-
1aeMOH 1OJIOCHI.

IMpouece o4HCTKH y4acTKa OT CPE3aHHOH PACTHTE/ILHOCTH
nporekaer caeayrmuM obpazom. Pabouee obopyiosanue Oyib-
Jl03epa OMYCKaloT 10 KOHTaKTa HOXKeH OTBajJa € MOBEPXHOCTHIO
rpyHTa. 3atem, no Mmepe npojapHikeHus 6a30BOro TpakTopa 1o
OYHIIAEMOMY YHACTKYy, OTBAJIOM Cpe3aHHbIH ApeBocToii crpeda-
ercs B Banbl wim Ky4u. [Tpu aTom B npouecce crpebanus HOKaMu
cpe3aeTcsl BEPXHHUH C/I0H MOYBbLI H KOPYYIOTCS OTAC/AbHBIE IMHHU, B
PE3yAbTATE 4Ero B BaJibl H Ky4H [ONAJAeT OrPOMHOE KOJIHYECTBO
IPYHTa, 4TO JEJAET HEBO3MOXKHBIM JalbHEeiIee X035iCTBEHHOE
HCIIO/IL30BAHUE YJIANAEMON JIPEBECHHBI, YHHUUTOKEHHE Ke JIpe-
BCCHO-TPYHTOBBIX Ky M BaJIOB METOJOM CHKHMIaHHs HEOOXOMMO
MPOBOAHTHL B HECKOIBLKO ITAINOB, YTO BieueT 3a coboi Gosbiue
MaTepuaibHbIe 3aTPAThI.

Takum obpaszom, npumeHsTs OyJIb03eph! JUIs OUYHCTKH Oepm
KaHaJIa OT CPE3aHHOrO KYCTAPHHKA M MEJIKOJIEChs Helenecoodpas-
HO, TaK KaK KOPYEBKa IHEH NPHBOJANT K MOBPEKJICHHIO IIOBEPXHO-
creil Oepm M ODpPYLICHHIO OTKOCOB, a yaansemas JpeBeCHHa He
HAXOJUT PallHOHAIBHOIO UCHOJIL30BAHH.

JL1si OUMCTKHM TEPPHTOPHH OT CPE3aHHOI WM BBIKOPYEBAHHOM
JAPEBECHOH PACTHTENLHOCTH LIMPOKO NMPHMEHAIOTCS KopuyeBaTe-
au-cobuparenu: JIJ1-9, MII-26, MII-7TA, MII-2A (J1-695A),
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JII1-8A (J1-608A), IIT-25 (JA-513A) [61, 73, 76-78, 91, 155,
158, 160, 163, 168, 214, 229, 231, 242, 261, 268, 280, 283, 289].
Kopueparenn-cobupaTenn SBIsiOTCs HABECHBIM 000pPY/I0BaHHEM K
FYCCHWYHBIM TPAKTOpaM C TNEpe/iHeli WM 3aHeH HAaBECKOH M Mo-
BOPOTHRIM oTBasioM [77]. Onako npu crpebaHuu JPEBCCHHBI HC-
MOJB3YIOT TONBKO KOpYEBATEIN-COOMpPATE/IN ¢ HABECKOH paboyero
oprana riepe/in 6aszosoro TpakTopa (puc. 1.37).
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Puc 1.37. Kopuepatens-cobuparens MIT-2A (JI695A):
I — kopuylomnii 0TBax; 2 — ChbeMHbIE YUIHPHTETH; 3 — TPAKTOP;
4 - Tonkaouas paMa; 5 — THAPOUMANHIP NObEMA TOIKAIOWIEH pambl;
6 — THAPOIMIHHIP MOBOPOTA KOPUYIOIIETo 0TBaNA;
7 — NONOIHITEIBHBIC 3yObs (KIBIKI); § — 3y0bs (KNIBIKH) KOpUeBaTes

Kopuesarenb-cobupartenb npencrabiser coboii nepeobopyio-
BaHHBIH KopueBatenb. OCHOBHBIMH y3/1aMH KOPYEBATENs SBJIAIOTCS
Kopuyronmmii otsan / ¢ 3yObsiMu (KiblKaMH) 8, LIAPHHPHO YCTAHOB-
NICHHAsi HAa TpaKTope 3 TOJKaKwLas pama 4, rTuAPOLMIMHAPSI M0/b-
cMa TOJIKAIONICH paMbl M MOBOPOTA KOPYYIOLICro oTBana 5 u 6.

Jlnst nepeoGopynoBanus Kopuepatesis B KopucBaTesb-coOuparcib
Ha OOKOBBIX TOPLIAX KOPUYYIOIEro OTBaa / YCTAHABIMBAIOT ChEMHBIC
VILMPHTCAN 2, KOTOpbic (PMKCHPYIOT MA/IbIlaMH H KPEIST BBEPXY K
KopdytonieMy otBany / Oontamu ¢ Kaxaoi cropossel. CheMHbIE
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YUIHPUTEIH 2 COCTOAT H3 CBAPHBIX paM, B HIJKHHX OalkaX KOTOpBIX
3aKPEIUISIIOT KJIHHBSAMH 110 /IBA JIONOJHUTENbHBIX 3y0a (KibiKa) 8.
Taxum oOpasoM, uHciio 3yObeB y KopueBarelis-coOMpaTess MOMXKET
ObITh yBemueHo 10 612 mr. [146].

[lepen Hauanom crpebaHus cpe3aHHON pacTuTenbHOCTH 000-
py/loBaHue Kopuesartess-cobuparesis onyckaior B pabouee nono-
JKeHHe, NPH 3TOM 3yObsi KOpueBaTels YaCTHYHO 3ariyOnsaiorcs B
IPYHT. 3aTeM JIBUKECHHEM TPAKTOPa BIEPE] MPOH3BOMAAT OYHCTKY
yuactka. [[peBecHyo Mmaccy crpebaior B KyuH 10 pajHanbHOI
cXeme, a B Bajlbl — MO 4enHouHoil. B npouecce crpedanus 3yObs
KOpYeBaTe/s KOPYYIOT HMCIOLHECS HA YYACTKE ITHH, B PE3Y/IbTaTe
Yero BMECTE € JIPeBECHHOI B BaJibl M Kyun cobupaercs: 60abiioe
KOJIHYECTBO IPYHTA.

Takum oGpasom, npumMeHeHHE KopueBateleii-cobupareneii uis
ouHCTKH OepM Biieuer 3a co0oil HeOMAronpUsITHBIC MMOCHEACTBHS,
AHAJIOTHYHbIE TEM, KOTOpbIE BO3HHMKAIOT TPH MCIOJIB30BAHUH
OyJIb/103€pOB, 32 TEM €AMHCTBEHHBIM HCKIIIOYEHHEM, YTO YJlaJsie-
Masi JPEBECHHA 3arpsi3HAETCs ropaslo MEHbIIMM KOJIMYECTBOM
rpyuta. Kpome rtoro, obopynoanue xopueparencii-cobuparencit
HMeeT OONbUIYI0 MacCy H METaJUIOEMKOCTh, 4 TAKXKe arperarupy-
eTCsl ¢ I'YCEHHYHbIMH TPAaKTOpPaMH 00JblIOH MOIIHOCTH, YTO Tpe-
OyeT 3HAYMTENILHBIX 3aTpaT 3HEPruu 1npu cbope cpe3aHHoro Kyc-
TAPHHUKA U MEJIKOJIECHS.

PacumcTky y4acTKOB OT Cpe3aHHOH PACTHTENBHOCTH TaKKe
OCYLIECTBIISIIOT € HCIOJAb30BAHHEM KYCTAPDHHKOBBIX rpabein
Pa3IHYHBIX KOHCTPYKLMH. B 3aBucHMMOCTH OT crocoba arperars-
poBaHus ¢ 6a30BbIM TPAKTOPOM BBIIEISIOT KYCTaPHHKOBbIE Ipadin
¢ (pponTanbHOI MM 3aaHel Haseckoii [50, 73, 75, 91].

Cpeau rpabneit ¢ 3aHell HaBecKON HaubOMbILEE pACHPOCTpaHe-
HUE TMOTYYHIIA HE 3arayONsIolMecs B TPYHT KyCTapHHKOBBIE rpadinu
K-3 (puc. 1.38), umeiomme 11 3yObes u 1mpudy 3axsara S m [73, 77,
89, 155, 164, 168, 188, 213, 235, 260]. Oun HaBemMBarOTCs Ha ryce-
HUYHBIC TPakTOpbl TAroBoro kiacca 60-100 kH, oGopyposanubie
HaBecHo# rujpocuctemoit [260). [Tpu 310M Ha ydacTkax, 3apocumx
MEJKHM KycrapHukoM, rpabnmm tunma K-3 nenecoobpasmeii Bcero
NPUMEHsITh B arperate ¢ konecHsiM Tpaktopom K-701 [105]. Tlpous-
BOJIMTE/ILHOCTL rpabneii npu crpebauuy KyCTapHHKa B BaJibl MM Ky-
4y 3a yac uMcroit padorsi cocrasnsier 0,21 ra [260].
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Pic. 1.38. Kycrapuukossie rpaban K-3: [ — Gasossiii Tpaktop;
2 - 3a](HAA CHCTEMA HABECKH; 3 — THAPOIUTHHAD;

4 — ceapnas pama; 5 — KpoHIITEHH; 6 — 3y0Ba; 7 — Gaimakn

Hagecubie kycrapuukossie rpabnau K-3 Brmwogaior B cebs c-
BAPHYIO paMmy 4 ¢ KpOHIUTCHHAMH 5 JUls MOHTa)XKa OJMHHA/IIATH
3yObeB 6. 3yObs 6 3aKperuicHbl MOCPE/ICTBOM MAJBIEB H MPEIo-
Xpanureneii, a s NpeoTBPaICHUs UX 3ariyOicHHs B MOYBY Ha
JBYX KpaitHux 3yObsix 6 ycraHoBicHbl Gamimaku 7. MoHTHpYIOT
rpabii Ha MexaHu3Me 3ajHeH HaBecku 2 TpakTopa / Mpu NOMOIIH
HCHTPANbLHOTO M JIBYX HIDKHHMX nanbieB. [Toabem u onyckanme
rpabseii Ipou3BOAST M’MAPOLMIMHAPOM 3.

Jlns crpebanus cpe3aHHOM pacTHTEILHOCTH Tpabin nepeBoIsT
B pabouvece nosoxenne. B npouecce npoaBmwkeHus TpakTopa Brie-
pest 3yObs 3aXBATBIBAIOT CPE3AHHYIO JPCBCCHYIO MAcCy M BOJIOKOM
nepeMeIaT ec K Mecty pasrpy3ku. CobpaHHYIO APCBECHHY C
rpabunieii 0cBOOOXNKIAIOT HA XOMy TPAKTOPA, NPHNOIHUMAS Tpadiu
THJIPOLIHITHHJIPOM.

Ocnonoit Henocratok rpabaeit K-3 3aknrouaercst B ToM, 4TO B
npouecce crpebanns 6a30BbI TPAKTOP CBOCH XOJOBOH HYacThIO
NICPEMELIACTCs HEMOCPE/ICTBEHHO MO CPE3aHHON PAaCcTHTCIBHOCTH,
JoMas M BIABAMBas €e B IPYHT, B pe3ysbTaTe 4ero crpedaemas
ApCBECHAasi Macca 3arpsasHseTcss TPYHTOM, a Takke oOpasyercs
MHOKECTBO Oosiee MENKHX JIPEBECHBIX OCTATKOB, KOTOPBIC, OCTa-
BasCh Ha OUHIIACMOH TeppuTopuH, 3axnamusior ee. Kpome toro,
BOJIOUCHHE CrpebacMoil PacTHTENBLHOCTH 10 MOBEPXHOCTH OYH-
1IaEMOT0 YYacTKa TakxKe NMPUBOJANT K 3arPA3HCHHUIO €€ TPYHTOM.

95




Hano orMeTuTh, 4TO JJaHHBIC HEJOCTATKH CBOHCTBEHHBI BCEM
TEXHUYECKHM CPEICTBAM, HMEIOIIHM T1000HbIH NPHHIMI PabOoTHI.

@pontanshbie rpadau MYK-4, 'KHB-3,5, I'TK-2,5, I'TK-3,3
ABJAIOTCS HABECHBIMHM OPYAHAMH K YHHBEPCAJILHOH paMe TpakTo-
poB knacca 30 u 60 xH [73, 75, 76, 235]. Oranuns pasinuHbiX Ma-
POK KyCTApHHKOBBIX rpabineil ¢ (pOoHTaJIbHOH HABECKOI 3aKioya-
10TCsl B ()OopMe, TOJIIMHE W KoJuuecTse 3y0ObeB, a TaKKe B pac-
CTOSIHHH MeXy cocenHumu 3yObsimu [73, 75]. Kak npasuno,
rpabiu JaHHOTO THNA UMEKT oT 5 A0 13 3yObes, paccrosHue Me-
Ky koropsiMu coctaisieT 30-35 cMm [76, 146].

PaccMOTpHM KOHCTPYKUHMIO KyCTapHUKOBbIX rpabens I'TK-2,5
(puc. 1.39).

Puc. 1.39. I'paGmn kycrapunkoseie 'KT-2,5:
1 — cvemuble 3y0bs; 2 — pelieTyaTeli 0TBA;
3 — cieremMa DOKOBBIX Pacnopok; 4 — rHAPONHIHHAP MoAbeMa
TONKaroIIeH pamsl; 5 — ToNKal@as pama; 6 — TpakTop

I'paban 'TK-2,5 npencrasnsior coboii pelueryarhlit orsan 2, K
KOTOpOMY Kpensitcsi chemiuble 3yObst /. CTasibHbIC MacCHBHBIC 3Y-
Obsi / HAXOAATCA B FHE3/ax oTBasa 2 M 3aKPEIUIIIOTCA € MOMOILBIO
knuibeB. CreMubIe 3y0Obs | HMEIOT KOpobuaToe ceueHHe H CHab-
JKEHBI 110 KOHL[AM KJIMHOBHJIHBIMH HaKoHeuHukamu. Pemteryarsiii
OTBaJ1 2 COGMHACTCS C TONKaloei pamoii 5 6asoBoro Tpaxkropa 6
IIAPOBBIM LIAPHUPOM M CHCTeMO# GokoBbIX pacmopok 3. [Moaus-
THE M OIyCKaHHe rpabiiell OCYIIECTBIAIOT € MOMOIIBIO IH/POIH-
JMHApa 4.
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[pu paGore rpabnu onyckaloTcs BHU3 U 3yObsl MPOYECHIBAIOT
BEPXHHUH 10§l 04YBBI HA ryOuuy 10 5-15 cM [91]. Jlexauryto Ha
NOBEPXHOCTH JIPEBECHYI0 PACTHTENBHOCTH 3aXBATHIBAIOT 3yObsSMHU
H BOJIOKOM MEPEMEIIAIOT MO MOJII0, NPH YTOM OHA HAKAIJIMBACTCs
Briepeau orsana. [lpu crpebanun BmecTe ¢ APEeBECHHON nepeme-
11AaeTCS ¥ HEKOTOPash 4acTh BEPXHETO CJI0S MOYBbI, 3aCOPSs Ky4M.
Bo mHorom 310 3asucut ot 3ariayGlenus 3yObeB n o0bema nepe-
MelaeMoi JpeBecHoi maccel. Jlas peryJMpoBaHus ypoOBHS 3a-
riryGnenns 3yObeB HEKOTOpbIE KOHCTPYKIHI KYCTAPHHUKOBBIX rpa-
Oenb 00OPYAYIOT CHEUHAIBHBIMH JIBDKAMM, KOTOPBIC KOIMHPYIOT
peabed nousbl. OcBoboskat0T rpabnu OT cOOPAHHON pacTHTENb-
HOCTH NYTEM MEPEMEILICHHUS TPAKTOPA 3aJHUM XOI0M.

Takum 00pasoM, HCNONB30BAHUE KYCTAPHHKOBBIX rpabneii c
(hpoHTAILHON HABECKOH TaK/Ke HE MO3BOJACT [PEAOTBPATHTH 3a-
COPEHHUE YAISIEMOI JIPEBECHHBI TPYHTOM.

Ecau texnonorueit mpousBoacTsa paboT npeaycMaTpHBacTCs
BBIBO3 Y/IAJIICMOI PACTHTENBHOCTH TPAHCIIOPTHBIMH CPEJICTBAMH,
TO OYUCTKY TEPPHTOPHH OT CPE3AHHOIO KYCTAPHHKA U MEJIKOJIECHS
1enecooOpasHeil BCero npoBOANTL COBHPATEJSIMH-NIOTPY3YHKAMM
K-34, K-70, K-70b, MI1-15 [99, 188].

PaGounit opran cobGuparens-norpysuuka K-70 (puc. 1.40)
CMOHTHPOBAH HA CTpene 3, KOTopas LApHHPHO 3aKperieHa Ha CToi-
Kax 2, #KecTKo 3aMKCcHpOBaHHBIX HA pame 6azoBoro Tpakropa /.

Puc. 1.40. Cobuparens-norpysunx K-70:
1 — tpakrop; 2 — croiiku; 3 - cTpena;
4 — rUAPONMIIHE/IP MOABEMA CTPENLI;
5 — rHAPONMIMH/IP MOBOPOTA 3aXBATa;
6 — 3axsar; 7 — 6pyc; 8 — cobupatoiue 3yobs
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Koncrpyxuus paboucro oprana coGupatesis-norpy3unka npe-
crasisier coboit Opyc 7 ¢ cobupaiomiumu 3yObsMH 8, B BepXHEi
YacTH KOTOPOro IIAPHUPHO 3aKpPEmJICH 3axBarT 6 C MPHBOIAOM OT
ruaponmandapa 5. Jina nombema M onyckauus crpedisi 3 ¢ pa6o-
YHM OPTaHOM CITYKHT MHJPOLMITHHIP 4.

ITepes 0UMCTKOlN TEPPUTOPHHU OT CPE3AHHOTO JIPEBOCTOS pado-
4uil oprad coGuparesns-norpy3vnka OmyckaloT B HUKHEC MOJI0KE-
HHE, a 3aXBaT NEPEBOIAT B BEPXHEE MONOKCHHE. 3a cUeT mepeme-
nieHus 6a30Boro TpakTopa 3yObsi CrpebarT Cpe3aHHyl pacTH-
TeNbHOCTHL B Ba. [Tocne HakonyieHusa nepe 3yOpsAMH 10CTATOUHO-
ro KOJIHYECTBA JIPEBCCHHBI OIYCKAIOT 3aXBaT, KOTOPBIH HAJCKHO
(pukcupyer cobpanHyi0 PaCTHTEIBHOCTH TIPH €C TPAHCHOPTHPOBKE
K MCCTY MOTrPY3KH B TPAHCIIOPTHOE CPECTBO.

[Ipu ucnonws3oBanuu cobuparens-norpysunka mapku MII-15
CTENEHb YMCTOTHI nozabdopa cocrapusier 97 % npu 3acopeHHOCTH
coOpaHHOI pacTHTEILHOCTH rpyHTOM He Oonee 18 % [188].

[IpeumymiecTBa cobupaTeeii-nOrpy3unKoB 3aKIIOYAIOTCS B
TOM, 4TO Onarojapsi HaBecke pabodero opraHa Ha CTpeny norpys-
YHKa ¢ UX TOMOLIBIO MOKHO (hopMHPOBaTh 00JIee BHICOKHE H KOM-
MAKTHBIC Ky4Yd, 4 TAKKC NEPETPSAXHBATh COOPAHHYIO JPEBECHYIO
Maccy U1l OYUCTKH Ce OT TPyHTa.

Onmaxo ucronb3oBaHue cOOMPATENCH-TIOTPY3UHKOB MO-MPCIKHEMY
HE [103BOJISICT CBECTH K MHHHUMYMY 3arps3HCHHC yAausicMOl Jpe-
BCCHHBI TPYHTOM.

PacuncTky mnowaaeii oT cpe3aHHON APEBCCHOH PacTHTEIb-
HOCTH MOXKHO TAKKE OCYIIECTBAATH C HCMOJIb30BAHHEM KYCTOCO-
oupareneii (TI'B-3,6) u moadopmmukor cyusen (I1CI-3, T1C-5,
[1C-2.4, T1C-2I') [76, 78, 160, 164, 283].

Kycrocobuparenu no KOHCTPYKUMH aHATOTHYHBI KYyCTapHH-
KOBbIM Tpabnsm ¢ (ponTanbHOli HaBeckoii. Tonkko pabounmu
OopraHamH KycTocoOupaTenci aBnasaioTes He 3yObs, a KOpHEpE3bl.
Kpome Toro, k Tonkaromicii pame KycrocoOWpatens Kpernsrcs
JIBa 110JI03Ka, KOTOpBIC, OTMHPAsCh HA TIOBCPXHOCTD MOYBBI, MOJ-
JICPIKHBAIOT paMy Ha onpenenenHoi Beicote, [Toasecka nonoska
JIOTYCKAET BO3MOKHOCTH PErYAHPOBKH PaMbl 110 BBICOTE, YTO
MO3BOJIACT MPOBOJNTL HEOOXOAMMOE 3ariy0JcHHE KOPHEPE30B.
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[To cpaBHEHUIO C KOpUEBATCASIMH-COOMPATENIMH KYCTOCOOHPa-
Tenu crpeGaroT B Badbl M Kyud npumepHo B 1,5 pasa mesbiie
IPYHTOBOH Macchl, Tak Kak 3yObsi KOpYeBaTENCH OIYyCKarTCs
3HAYHTECIIBHO HHKE MOBEPXHOCTH 3€MJIH M Cpe3aloT OO0JbIIOH
ci0it JilepHHHBI BMecTe ¢ 3emieii [78].

[MonOopuKH CyubeB NpeaHa3HaueHbl s cO0pa B Bajibl H KYy-
4y NOPYOOUHBIX OCTATKOB M HEJIMKBM/IHOMN JIPEBECHHBI HA IJIONLA-

JSIX CIIOLIHOH pyOKH.

[MonGopumik cyuseB I1C-5 coctout U3 pambl, KOTOpas Kpenur-
Csl HA LIATE TPAKTOpA, HAZpaMHHKa, coOupalomux 3y6beB, aMop-
TH3aUHOHHBIX IUIACTHHYATBIX MPYXKHH H COCJAHHHTEILHBIX phlya-
ros. Bocemsb cobuparoumx 3yobes obpasyior pabounii oprau rpa-
OenpHOrO THNa ¢ WMpHHON 3axBara 2,4 m. Cobuparouue 3y0ns
UMET npoduins B Buae norapudMuueckoii cnupanu. bnaropaps
3TOH popMe NPH ABKEHUH 11000pIIKKa 10 BeIPYOKe cobupaemas
JIPEBECHHA CKOJIBL3UT BBEPX 110 BHyTpeHHeH oOpasyloueii 3y6a, a
3aTeM IMOJ JCHCTBHEM CHIIBI TSKECTH CBEPTHIBAETCS B IYYOK W
OIYCKAETCA, YIUIOTHSSICH /10 KOA(pQHIMEHTA TOJHOAPEBECHOCTH
0,3...0,4 [160]. Ilpx cOnpUKOCHOBEHHH C MHAMH KaKablii 3y0 mo-
JKET OTKIIOHSATHCS B CTOpOHY Onaromapsi cBOOOIHOM rocajake Ha
ocu, 1160 nepeiTH Nenb, MPeooseBas CONnpoOTHRACHHE aMOPTH3a-
LIMOHHOM NPy KHHBIL.

Bce paccMOTpeHHBIE BBILLIE TEXHHYECKHE CPEACTBA CHAOMKEHDI
OTBA/IBHBIMU WM rpabenbHbIMH pabOUMMH OPraHaMH, TIPHHIIHI
JEHCTBHS KOTOPLIX OCHOBAH HA Crpe0aHiu CPEe3aHHOM JIPEBECHHBDI,
MI03TOMY BCEM MM TPHUCYIL O/IHH OOIIHI HEJOCTATOK — 3HAYHTEIIb-
HOE 3aCOpPEHHE YIAJIAEMOil PACTUTENBHOCTH IPYHTOM.

DTOro HEA0CTATKA NPAKTHYCCKH JIMILEHbl pabouyne Opramsl
NoAOMPAIONIEIO WJIH 3aXBATBIBAIOLLECIO MPHHIMUIIOB JICHCTBHA (4e-
JIOCTHBIC 3axBaThl, rpefideprl, noadopumkn). Mx ucnonb3oBaHue
JUls O4MCTKH GepM KaHana no3BojisieT MHHUMH3HPOBATh 3arpssHe-
HHEe cOOMpPaeMoil IPEeBECHHbI IPYHTOM H MYCOPOM.

Jlns BBIABACHHS ONTHMAJIBHBIX CPEACTB MEXaHu3auuu pabdor
no cOopy Cpe3aHHOro JpeBOCTOs Ha OepMmax KaHa/la pacCMOTPHM
NPHHIMITHAJILHO Pa3HbIe KOHCTPYKUMH pabovYHX OpPraHoB nojaom-
PAIOLIETO ¥ 3aXBAThIBAIOLIEIO MPHHIIMUIIOB JEHCTBHS.
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COop cpe3aHHOro KycTapHHKa M MEJIKOJICChS MOKHO MPOH3BO-
JWTh C MOMOIIBIO YCIOCTHBIX 3aXBATOB, HMCIOLUIHX OJHY WJIM JIBC
NOJIBIKHBIX YCMOCTH. PaccMOTPUM KOHCTPYKIMIO JaHHBIX pabo-
4YHX OpPraHOB HA MPUMEPE TOJIKATE/S € YeTICTHBIM 3aXBATOM
(prc. 1.41), OCHOBHBIM HA3HAYCHHEM KOTOPOTO ABISCTCH MEpEMe-
IICHUE JiecomaTepuanos [49].

Puc. 1.41. PaBouee obopyioBanne Tonkarens

C YEHOCTHBIM 3aXBaTOM: [ — HUKHASA YCTHOCTh:

2 — rHAPOITHHADP MPHBO/A HIKHEH 4eII0CTH;

3 — xopryc Tonkatens; 4 — THAPOMIIHA/P NPHBOAA
BEPXHEH YeIIOCTH; § — BEPXHAA YEAHOCTh

Tonkarens cocTOMT W3 HMKHCH M BepxHeil yemocteit / u 3,
WAPHUPHO 3aKPCIUICHHBIX HAa Kopriyce Tonkatens 3. Jing nesasu-
CHMOT0O NPHBOJA HIXKHEH M BEpXHEH vemocteil / u 5 Ha Kopryce
TonKatTes 3 WApHHPHO 3aKPCTUICHB! THAPOWHIHHAPH 2 1 4.

Tlepen navanom paboTel MTOKH THAPOUHIAHHAPOB 2 U 4 BTS-
ruBaiot. [Ipu 5ToM BepxHss HemoCTh 5 MEPEXOANT B MOJAHATOC
TOJIOKCHHE, @ HIDKHSA Yemocth /| — B onyuieHHoe. [Ipu cbope
CTBOJIBI KYCTapHHKA noabuparoTcs HIXKHEN democTbio [ u no-
CTCIICHHO HaKamjauBalTca Ha Heil, [lpum nmonwom s3amonHcHuM
pabouero oprana Cpe3aHHON PaCTHTENLHOCTHIO BBIIBIKCHHCM
LWITOKA THAPOUMAHH/PA 4 OMYCKAlOT BCPXHIOW YEIIOCTh 5, KO-
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TOpas HAAeKHO YIACpPKHBAeT COOPaHHYIO PACTHTCILHOCTL NPH
TPAHCIOPTHPOBKE €€ K MECTY BHITPY3KH.

JIOCTOMHCTBOM TOJIKATENS C YEIIOCTHBIM 3aXBaTOM SIBJSCTCS
BO3MOJKHOCTB OCYILECTBISTE YIUIOTHEHUE COOPaHHON JIPEBECHO-
KyCTAPHHKOBOH MAcChl 3a CHET MOAHATHS HIKHEN yemocTu /, uto
103BOJIACT B CBOIO 0Yepe/ib OPMUPOBATH W3 COOPAHHOMH JpeBECH-
bl Gonee roTHbIC Kyun. HegoctaTkoM siBasieTes To, 4To paboumii
oprai OBICTPO 3aNOJIHAETCS JIPEBECHO-KYCTAPHHKOBOH MAacCOH,
UMEIOLICH K TOMY e HHM3KYIO IUIOTHOCTb, BCJICACTBHE 4€ro Tpe-
OyI0TCS 4acThle €ro pasrpys3Ky, 4TO BeJAET K 3HAYUTEIbHOMY CHH-
JKEHHIO [PON3BOAHTEIBHOCTH.

B canoBojicTBe JUlsd OYHCTKH MEXKIYpsHil OT NMPOJYKTOB 00-
pe3ku (BETBEH, CYUbEB) UCHIOb3YIOT NOAGOPIIHKH HellpepbiBHO-
ro aeiicTBHS C aKTHBHBIM pabounm opranom [48, 228].

[ToaGopIIMK APEBECHBIX OTXO/A0B Ca0BOACTBA M BHHOIpajap-
crBa (puc. 1.42) conepikut pamy 4, Ha KOTOPOH CMOHTHPOBaH Po-
Top 6 ¢ pabourmu opraHamu u GokosuHbl 5. [Ipu4em nepe poro-
pom 6 Ha pame 4 yCTaHOBJICH Basiell /, BBINOJHCHHBIH B BHIC OJI-
HOMOJIOCTHOTO runiepOosiona. Banew / yctaHoBjieH Ha peivare 2,
KOTOPbIH COCIMHEH NpYXKHHOI 3 ¢ pamoit 4, a OCH BpallCHUsA
BaJiblia / ¥ poTopa 6 pacrioIoKEHbI IapanienbHo.

Puc. 1.42. Tlopbopuiuk ApeBecHBIX OTXO0/M0B CaJIOBOICTBA
H BUHOrpagapeTsa: | — panew; 2 — peivar; 3 — Npy:KuHa;
4 — pama; 5 - OOKOBHHBI; 6 — pOTOp € padOUHMH OpraHaMi

[Tpn cOope nponykToB o0peskd noAOOPUIMK MCPEMELIAoT B
meskaypsiibe caaa. [pu sTom GasoBas MaliMHA (TPAKTOP) NPOIyC-
KAeT YJIO/KEHHBIT 00pe3yHKaMi BaJIoK 11071 ceds MEKILy KoJlecamu
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¥ HA/IBUTAaCT HA HCTrO NPHKPEIUVICHHOC K 3aHCi HaBecKe moja0m-
paiouiee ycTpoicTBo. Basienn / npwkumaer noabupaembie Cyubs 0
BCTBH K TMOBCPXHOCTH MCHKIYPS/bS, TEM caMbiM (DHKCHpYs ycTa-
HOBJICHHYIO OPHCHTALMIO BCTBCH B BaJIKE BAOJbL €r0 OCH, H HE MO-
3BOJIACT MM pa3BOPAYMBATLCS M OTOPACHIBATECS MPH KOHTAKTE C
Bpamaiomumes poropom 6. Henonbzosanne nmoadopiumka npemy-
CMAaTPUBACTCS B KOMIUICKTE C HM3MEILYAIONHM allaparom, Mpu
9TOM COBMEILICHHE TpoueccoB cbopa u nepepaboTku APCBECHBIX
OTXOJI0B [O3BOJISICT COKPATHTH CPOKH BBINOJIHCHUS paboT.

Teopernueckn Takoit paGoumii Opran MOXKHO GbLIIO GBI PUMEHHTD
H Uit cBopa CPe3aHHOro KyCTapHHKA, cciii Obl HE J[Ba J0CTATOMHO
CEPbE3HbIX HETOCTaTKA. BO-TIEpBBIX, Cpe3anHas JPeBCCHas PacTHTC!Ib-
HOCTb JI0JDKHA OBITH MPEIBAPUTENIBLHO YIOXKEHA B BAIOK, B KOTOPOM
CTBOJIbI KYCTaPHUKA JIO/DKHBI OBITh COPHEHTHPOBAHBI ONPE/ICACHHBIM
00pa3zom, 4To caMo 1o cebe ABNAETCS BechMa CIIOMKHON 3azaucii, A Bo-
BTOPBIX, 110C/IE CPE3KH APEBOCTOS HA OYHILIACMOI TCPPHTOPHH OCTAET-
Csl OTPOMHOE KOJIMYECTBO MHEH, KOTOPHIC ABJISIIOTCA HENPCOIOIHMBIMH
TPETIATCTBHAMM 151 TIOAOHPAIOIIET0 POTOpA.

[LM. Masypkun [46] npemiokun A0CTATOYHO HHTCPECHYIO
KOHCTPYKLHIO YCTPOHCTBA Ul MOAOOPKH JICCOCEYHBIX OTXOJIOB
(puc. 1.43), koropas Tawke obecrieyuBaer M3MenbUCHHE MO10H-
paceMoii 1peBECHHBI.

Puc. 1.43. YerpoiicTBo U8 mOABOPKH J1CCOCEUHBIX OTXO/0B!
I — rpeGenyarnie 3yOba; 2 — knapumm; 3 — 3y0usr;
4~ MHOTOpE3LOBbIC TONOBKH; 5 — 3a1CNbI; 6 — KOHTPHOKH;
7 — monepeunHa; § — orpaxaanniie 3yons;
9 — MOHTaKHbIC OTBepeTHA; /(01— pama; [/ — Balbl ¢ KPHBOHIMTTAMI
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VerpoiicTBo coaepkut pamy /0 ¢ rpebenuarsiMu 3yObsimMu /1,
ME3KLy KOTOPBIMH 3aKpeIUICHbl BaJibl ¢ KpuBOlIMnamu /7, Ha Ko-
TOpBIX yCTaHOBICHBI Kasuiiu 2. [pebenuarsie 3yObst / B BepxHen
YACTH COCAMHEHBI ¢ OrPaXkKIAI0NIUMH 3YObIMU 8, KOTOPBIE [0 KOH-
LaM COEJIMHEHbI 00LIeli nonepeunHoi 7, 00pasysi TeM CaMbIM OK-
Ha, 1o GOKaM KOTOPBIX 3aKperuieHbl KOHTPHOXKH 6. Ha rpebenya-
ThIX 3yOBsIX BBITOJIHEHBI 3allellbl 5, a HA KJIaBuiax 2 3aKperuieHbl
MHOTOPE3LOBbIC TONOBKH 4 ¢ KoHycooOpashbiMu pesuamu. [lo
KOHLIAM KJaaBuil 2 ¥ rpebeHvaTsix 3yObes / BbINONHEHBI 3yOubl 3.
Jlna monTaxka obopynosanus k 0a30Boi maumne B pame /0 Bbi-
10JIHEHBI MOHTAKHBIE OTBEPCTHS 9.

[Tpouecc paboThl JAHHOIO YCTPOHCTBA NPOTEKACT CICAYIOIIMM
0bpaszom.

Buauane oiMH H3 KPHBOIIMIHBIX BaJOB [/ nojay4aet NpHHy-
JIMTENBLHOE BPAllCHIE, KOTOPOE Yepes KJIABHIIY 2 nepeiactes aApy-
roMy KPHBOIIMIIHOMY Bally, B pe3yJbTaTe Yero KAaBuilu 2 COBep-
AIOT TUIOCKONAPAUIEIbHOE BPALATEIBHOE JIBHIKCHHC.

[pn rnepemetieHHn yCTPOMCTBA 110 OYUILAEMOMY  Y4acTKy
JipeBecHble 0TX0Abl noarpedatores rpebenyarsiMu 3yobsimu [ u
N0JIXBATHIBAIOTCS TIEPEAHUMH HacTAMU Kinasui 2. Jlanee oTxo/bl,
NepeKnabBasich OT 3yOLoB 3 K cieayomum 3youam, mocTynaior B
30HY H3MEJIBUCHHS, TJI€ NPH MOMOILHM 3aLCNOB 5, MHOTOPE3OBLIX
FONOBOK 4 ¥ KOHTPHOKCH 6 MPOHCXOJAHUT H3MENIbUSHHE M0A00paH-
HOI JIpeBeCHHbI HAa O0Jiee MEJIKHE KYCKH.

Onnako ans paborel ycTpoicTBa Ha 0a30BYKO MAlIMHY Tpe-
Oyercs yCTAaHOBHTH [ONOJHHTENBHOE 0DOpYJI0BaHHE, KOTOpOE
JIOJIKHO COJICPKATH TPAHCTIOPTEP MOAaUYM H3MEJIbYCHHOI JIpeBe-
cunbl ¥ OyHkep s ee HakoruieHus. KoHeTpyKus 1aHHOro ycr-
poOiiCTBA BC/ICACTBHE 3HAYMTEIBHON MCTAJNIOCMKOCTH HMEET
BONBLIYIO MAcCy, a MPOLECC OAHOBPEMEHHOro cOopa u U3Melib-
YEHHS JIPEBECHHbBI XaPAKTEPU3yETCs MOBBILIEHHOW YHEProeMKO-
creio. Kpome Toro, npumeHeHue rnojo0HOro yCTPOHCTBA BO3-
MOKHO TOJIBKO HA PACKOPYEBAHHONH TEPPUTOPHH, MUCIIOJIB30BA-
HHE €ro JUIsl OYHCTKH OEpMbl KaHald HEJ0MYCTHMO.

Kak nokasan ananus teoperudeckoro marepuana [20, 43, 44,
51, 105, 294], ans ourctTkH 6EpM KaHAIOB OT CPE3aHHOIO KycTap-
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HHKa W MelKkonechs Haubonee >pPeKTHBHO HCMONBL30BATH MOI-
Gopumkyn nopybounsx ocraTkoB (puc. 1.44), KOTOpHIC HIMPOKO
NPUMEHAIOT B JICCHOM XO3SHCTBE H arposiicCOMETHOPALMH IS
cOopa IPeBECHBIX OCTATKOB B BUJIC BETBCH U JICPCBLCB.

Puc. 1.44, TTonGopumk nopyGouHBIX OCTATKOB
Ha cOope KPYITHOMEPHOIT IPCBECHHBI

B nacrosiiee Bpems CYIIECTBYIOT pa3sHo00pa3zHbic KOHCTPYK-
MK TOA0OPIIHKOB NOPYOOUYHbIX OCTATKOB, MOSBICHHC KOTOPBIX
Ob110 00YCIOBICHO pELICHHEM PA3IHYHBIX TEXHHUYCCKUX 3ajad.
OnHako 1Mpu 3TOM BO BCEX KOHCTPYKIHAX MOAOOPUIHKOB MOKHO
BBUICJIUTEH OOLIHE IEMEHTHI.

[TonGopurnk nopybounsix ocratkoB (puc. 1.45) Biiatouaer pa-
My [/ ¢ cucTeMoif HaBecKH 2, Ha KOTOPOM YCTAHOBJICHBI 110J0H-
patompe 3y0Obsi 5, UMEIONIHMC TIPAMONMHCHHYIO HIKHIOW YacTh,
NPH 5TOM B BEPXHCH 4acTH pambl / MIAPHHPHO 3aKpenicHa mpH-
JKUMHas rpeOeHKa 4 ¢ NPUBOAOM OT FHAPOIMIHHIpA 3.

Kak npasuno, noaboputukn arperaTupyrloTcsi ¢ KOJECHBIMH
TPAKTOPaMH Majoi M CpCIHEH MOLIHOCTH, MIPH ITOM, B 3aBHCH-
MOCTH OT CHCTCMBbl HABECKH 2, HX MOKHO MOHTHPOBATh HAa YHH-
BEpCalbHON paMe, HABCIIMBATh HA MEXAHMU3M 3aJHCH HABCCKH, a
TAKKE HMCIOJB30BaTh B KAa4CCTBC CMEHHOro paboucro opraHa
JUIsE TOTPY34HKOB.
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Puc. 1.45. KoxctpykTHBHas cxema noabopiinka
nopy6ouHbIX ocTaTKOB: [ — pama; 2 — CHCTEMa HaBECKH,
3 — rHApOIIHHAP; 4 — MPIKHMHaA rpedenka;

5 — moabupatonme 3yonsa

[lepen HauanoM OYHMCTKH TEPPHUTOPUM OT NMOPYOOYHBIX OC-
TATKOB WITOK TMAPOLMIHHAPA 3 BTATHBAIOT, B PE3y/NbTaTe YEro
npuwxkuMHas rpebeHka 4 MoBOPAuYMBACTCS M 3aHHMACT BEPXHEE
NOJIOKEHUE, KOTopoe crnocobeTyer 3abopy Gonbumero ofbema
APeBECHO Macchl., 3aTeM 1moaOOpIUK ¢ ONMyIIEHHBIMU 100U~
paromume 3yObsiMi 5 nepementaercs 1o OYHILEAEMOMY Y4acTKy
M 110 MEpe €ro MpOABIKCHHSA HA MPAMOJNHEHHON yacTH 3yObeB
5 wakannmsatoTcs nopybounsic ocratku. [Ipu sTOM BO Bpems
Habopa nmopyBGOYHBIX OCTATKOB NPAMOJNMHEHHAs 4acTh NMoadu-
paloumux 3y0ObeB 5 HaKIOHEHAa MoJ HEOONBIIHM YTJIOM K OYH-
IACMOH TOBEPXHOCTH, YTO [O3BOJIACT CHU3UTh BEPOSTHOCTH
KOHTaKTa cobmpaemoil apesecuusl ¢ rpyrroM. [locne nabopa
JIOCTATOYHOTO KOJIMUYCCTBA MOPYOOUHBIX OCTATKOB MPH MOMOIHU
THAPOIMINHAPA 3 3aKpbIBAaeTCs NMpHKHMHas rpebeHka 4, KOTo-
pas CHYXHT Ul HAICKHOrO yJACPKaHHS OCTATKOB MpH HX
TPAHCHOPTHPOBKE K MECTY BhITPY3KH.
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Ho u 9Ta KOHCTPYKIHs MoA00PIIMKA TAKKE HE JIMIICHA HEI0C-
TarkoB, Bo-mepBbIX, U3-3a TOrO, YTO VIS NPHBOIA Kaik10ro Moji-
Oupatoiero 3yda HCIONb3yeTCst OTACNbHBIH FTHAPOLMIHHD, pabo-
4Hii oprai HMeeT 0O0JIbIYI0 METALUIOEMKOCTh H Maccy, COOTBETCT-
BCHHO M CTOMMOCTB TaKOro noadopIiuuKka sbicoka. Bo-sropeix, /s
HE3aBUCHMOr0 NpeojolieHHss 3yObsiMu mpenarcTsuii Tpebyercs
CNIO)KHAsE CHCTEMa YNpaBlieHMs THAPOUHIHMHAPAMH, oOecreyn-
BAIOLLIMMH NPUBOJL 3yObeB.

HecoBepIeHCTBO CYIIECTBYIOUHX KOHCTPYKUMH MallHH, KO-
TOpbIC MOTEHIHAILHO MOTYT OBIThH HCIIONb30BaHbI Ui cbopa cpe-
3aHHOI'0 KYCTAPHUKA U MEIIKOJIEChsl Ha OepMax KaHa/IoB, OCTABISACT
LIMPOKOE T0JIe AEATEIbHOCTH ULl paspaboTku Oojiee hheKTuB-
HbIX H IIPOM3BONTENBLHBIX TEXHHYECKHX CPEJICTB.

1.3.3.3. Ocnosnuie napamempusl noddopuiuKos

K uucny OCHOBHBIX NApaMeTpoB MOAOOPUIMKOB OTHOCAT MakK-
CHMAJIbHYIO IIHPUHY 3axBaTa.
Jlnst onpesiesicHHs IIMPHHBL 3aXBaTa NnoA0OpIIMKa b, MOXKHO

BOCIIOJIb30BATLCA  JIOCTATOYHO MpOCTOH  (POPMYIIOH, KOTOPYIO
npeuioxun M. Mep [146] 1ns KycTapHHKOBBIX rpadeis:

b, > by +b,,, (1.11)

rae b;— wmpuna 6a30BOH MauIMHbl, M; b, — 3anac OT Kpas Ko-
neca (ryceHuisl) TpakTopa 10 kpasi pabouero oprana, m, b, =
0,25...0,3 m.

Ha npouecc cGopa cpe3anHoil JpeBecHHbl OO/BILOC BAHAHHE
okaspiBaeT hopma nopduparouux 3yoses. CoriacHo TeOpeTHYC-
ckuM uccienoannsm FO.B. TNynsesa [99], MUHMMH3ALMH 3aTPAT
SHEPruu Ha MepeMerieHne cooupaemMoii JIpEeBECHHbI 110 OBEPXHO-
CTH 3yObEB MOXKHO JOOHMTBHCS IIPH BBINOJHEHMH WX BHYTPEHHETO
npoduis B BUAE JOrapu(PMHUECKOM CrIMpai.

Onnako uCnoib30BaHue 3yObeB KPHBOMHMHEHHON (opMbl B
Gonbluei CTerneHn CrocodCTBYET BOJIOYECHHIO CODMpPAEMOil pacTu-
TENBHOCTH Nepes MoAOHPAOLIMMH 3yObsiMH, 4TO BICUET 34 COOOI
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NOBBIIICHHOE 3arpsA3HEHUC JApeBecHHbl TpyHTOM. IlpH stoM Juis
nojxdopa W HAKOIUICHHS JIPEBECHOH PACTHTE/NBLHOCTH Hambousce
HOAXOIAT MPSIMOJIMHCHHBIC 3y0bs.

Hcxong U3 2Toro mpejaraetcsi HCNOib30BaTh MOAOHpAIONIHE
3yObsl CO CIIOKHBIM BHYTPEHHUM mpodunem. [IpudeM, HWKHIOW
yacTh 3yObCB CHCYCT BHITOJHHTHL MPAMOJIMHEHHON, a BEPXHIOK
4acTh — B BHJIC JIOTapH(PMHYCCKOH CITHpaH.

[Tonnota cbopa cpe3aHHOi PaCTHTEILHOCTH HAMPSAMYIO 3aBH-
CHT OT pacCTOsHUA MeXy noadupaiommmu 3yossmu. Mccneno-
satesm B.M. Mamoxos, B.1. benoycor u A.K. EnnceeB pekomen-
JIYIOT yCTaHaBaHBaTh 3yObst noabopumka ¢ marom 0,5-0,6 m [43].
Ecim ke no texuonoruveckum tpeboBaHuaM HeoOXomumMo obecrie-
4nTh DOJICe BBICOKOE KAYECTBO OYUCTKH TCPPHTOPHH, TO PACCTOSHHE
MCIKITy CMEIKHBIMH TOJOHPAIONIMMH 3yObsIMH HEOOXOIMMO YMCHB-
IIHTH 10 TpUEMIIeMON BesunHbL TIpn 3TOM ¢ yMcHbIlIEHHEM pac-
CTOSIHHA MCKY 3yObSIMM PacTeT MX 4HCIIO, YTO B CBOIO OYEPEb MPH-
BOJMT K YBCIMUYCHHIO METANIOCMKOCTH W Macchl Moabopiimka, a
TAK/KE K MOBBIIICHUIO 3aTPAYNBACMOI MOILIIHOCTH TPH TIEPCMCIICHIHH
pabouero opraia 1o O4HIIACMOMY YUYACTKY.

[TosTtoMy nanst nmoBelicHHS KavecTBa moadopku 6e3 3Haum-
TCABHOIO YBC/IHMYCHHUSI Macchl MOAOOpPIIMKA MpeiaracTcs B
TCXHOJIOTHYECKHUX IC/ISAX MCKIY MOAOHPAIOLIHMHU 3YObsiMH yC-
TaHaB/IMBAThL JIONOJIHUTENIbHBIC 3a00pHbic 3y0Obsi crpebdaroinero
npuHuuna jeiicrsusa. [lpu 3TOM gononHuTeNnbHBIE 3a00pHBIC
3yObsl IOJUKHBI KOMHPOBATH pesibe) MECTHOCTH M MPEOA0IeBaTh
NPENsATCTBHS B BUJC MHCH.

[Ipu npoekTupoBaHuHM Takux 3yObCB 3a OCHOBY CHEIYET B3sTh
KOHCTPYKLIMIO coOupatoimnx 3yones, npeuiokenHyio 10.M. Kuuku-
HbIM [45]. Jlns 06xoaa MpensTcTBiii JaHHbIC 3yObs BBITIONHEHBI MPsi-
MBIMH M LIHJIMHAPHYCCKUMH M Pa3MCILCHBI ¢ BO3MOMKHOCTBIO Ticpe-
MCILICHHS B UMIMHAPHYCCKHX Hampasisiommnx. Kpome toro, 3yObs
PACHoNOKEHBI K OBEPXHOCTH MOYBBI 10 yrioM o (puc. 1.47):

C((U,"p :al'CCtg‘f" —arctg .f;r‘ (112)
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IE O, — MPEACHbHBIH Yrod, MpH A0CTHKCHUH KOTOpOro 00X0/1

3yObAMM MIPENATCTBUSA CTAHET HEBO3MOKHBIM, f, n f, —coorser-
cTBeHHO KO3((HIMEHT! TPEHHs CKOJIbKEeHus 3y0a O NeHb H 0 Ha-
MPaBISAIOLIHE.

I P

Puc. 1.47. Cxema B3anMojielcTBHS
Komupylonero 3yba ¢ mHem

Ananus Bbipakenus (1.12) nokaseiBaer, 4TO 3HAUCHHC TIpC-
AENBHOTO YIIa O, BO MHOIOM 3aBUCHT OT BCIHUHHbI K03 duIu-

©HTA TPEHHsI CKONbKEHHs 3y0a O 1eHb /., - Tlpu 9TOM, ecin MEXKY
3y6OM M THEM BMECTO TPEHUS CKONIbKCHMS Oy/eT BO3HUKATD TPEC-
HHE KAUEHUsi, TO NPH OMNPEIEIICHHBIX YCIOBHAX MpeaeIbHbli YroJ
@, OyZeT mpHHUMATh rOPA3Lo GoJbIIHE BEJIMYHHBI, TAK KaK KO-

3)pUIHEHTY TPEHHS KaYeHHs COOTBETCTBYIOT MCHBLIHC HHCIOBRIC
JHAYCHHS B OT/IMYME OT KOODMULMEHTA TPEHHS CKOJIBKCHUSA. A
yem GOJIBIIE YroJl yCTaHOBKM 3yObeB K MOBEPXHOCTH MOUBbI, TCM
MEHBILINE PA3MEPHBIC XapaKTEPUCTHKH Oy1yT HMETh CaMH 3y0Ob,
ClIeI0BATEIBbHO, TO MO3BOJNT YMCHBIIHTE U HX MACCy.

BasHeHIIMM MapaMeTpoM, XapakTepH3YIoInuM paboty o000k
MAILHHBI, SBJISETCSA MPOH3BOJINTEILHOCTD.
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Jnsa onpejiencHus TCXHUYCCKOH TIPOM3BOAUTEILHOCTH TOJ-
Gopumka [T MOKHO BOCTIONB30BaThCs (POPMYIIOH, KOTOPYIO vac-

TO MPHMCHSIOT MPH HAXOM/ICHHH MPOH3BOIMTCILHOCTH KOPYCBa-
Tenei-cobuparesneit 1 KycTapHUKOBBIX rpabens [ 146, 229]:

!)1‘)P[] == leOB!IIOB J
. 60
5 : (1.13)
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yuactka 3a | 4; £, — BPEMst Ha OZMH NOBOPOT, MUH; Z,. — YHCIIO

HPOXO/I0B MO 0JIHOMY MECTY.

YuuteiBas, 4To MOAOOPIIMK JOJDKCH OYHIIATL OCpMy 3a OJMH
TMPOX0/I, @ MOBOPOTHI BBINOIHATH TOMLKO JUIS pasrpyskn pabodero
opraxa, (popmyana (1.13) npumer But:
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rne z.-— ;
e p HHCJIO NTOBOPOTOB IUTA pasrpys3kKu paﬁoqcro opraxa, fp—-

BPEeMs Ha pa3rpy3Ky moabopiinKa U cro Bo3Bpart B pabodee 1oJo-
JKCHHE, MHH.

1.3.3.4. Hcnonvzosanue zpeigdeprivix Mexanuimos
08 nodbopa cpezannoii
Opeseco-KycmapnuKosoil pacnumenbnocmu

['peiipeprpic MEXaHW3MBI HIHPOKO NPHMCHSIOT B Pa3jinuHbIX
OTpac/IAX HAPOIHOro XO3MICTBA, MPH ITOM HX UCMOJIB3YIOT HA 10-
rpy3Ke, BbI'Py3Ke, neperpyske, yoopke, SKCKaBaluu H Apyrux pa-
6otax. Onu MO3BONAIOT MOJHOCTHIO MEXAHM3HPOBATH M ABTOMATH-
3HPOBaTh MHOI'ME TCXHOJOTHYECKHE NPOLECChl, CBA3aHHBIC C 3a-
XBAaTOM H [1CPCMEILCHUEM Pa3JIHYHBIX TPY30B.
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[peticheppr npeACTaBAAOT COOOH MHOTO3BCHHBIC MEXAHH3MbI,
COCTOAIIHE U3 3BEHBEB, HEMOCPEACTBEHHO B3aUMOJACHCTBYIOLINX C
3aXBATHIBAEMBIM MATEPHAJIOM WIH IPY30M (YEIIOCTH), H 3BEHBLCR,
nepeialolinX Ha YETIOCTH YCHIIHs JUIS BHEPCHUA B MaTEpHa Wiu
uist 3axkartus rpysa. [IpHBOA 4emocTeii MOKET OblTh MeXaHHue-
ckuM (y KaHaTHbIX rpeiidepos), 3IEKTPOMOTOPHBIM, TH/PABIHYC-
CKHM, /1EKTPOrHIPABIHYECKHM H mHesMaTHueckum [53, 71, 72,
111, 114, 135, 212, 269-271].

3a nocjeaHNUE JCCATHICTHS, B PE3YJIbTATE IHPOKOIO BHEIPE-
HHS THAPONPHBOAA B CHCTEMY YNpPaBICHHMS MallMH, Haubonbiice
pacnpocTpaHeHue NOMy4WwIH ruapasnudeckue rpefigepst [270].
CTo/b AKTHBHOE MCIIONIL30BaHUE IPeH(epoB ¢ THAPONPHBOAOM
00yC/I0BNIECHO €lle U TeM, YTO OHH MEHee SHEProemMkH, obnajsaior
BBICOKOI MPOM3BOAMTENBHOCTBIO, @ HX KOHCTPYKUMH Gonee mpo-
cThl M KOMMakTHbl. Kpome TOro, rujpasiuueckue rpeiidepibie
MEXaHHU3MBb! 00/1a/1al0T BBICOKOI CTEIICHBIO YHHBEPCANBHOCTH, HTO
JIENAeT HX MCMOoJb30BaHue enle 60/1ee NPUBICKATCIbHBIM.

Ananus teopermueckux marepuanos [53, 71, 72, 111, 114,
135, 212, 269-271] cBuaeTenbcTByeT 00 OTCYTCTBHH CIICHHAIN3H-
POBaHHBIX THAPABIHYECKUX Tpei(epos, NPeAHAZHAUCHHBIX JUIA
OYHCTKH KAaHAJIOB OT CPE3aHHOIl JAPEBECHO-KYCTAPHUKOBOH PacTH-
tenpiocTH. C 1enblo pazpaboTKH PALMOHAILHOH KOHCTPYKIMH
CEeUUaIH3HPOBAHHOTO Ipeiidepa HEOOXOHMO NPOAHAIH3HPOBAT
rpeiidepHbie MEXaHU3MBI, KOTOPbIC HCTIONB3YIOT IS aHAOTHYHbIX
pabor.

B cBoux uccieposanusax [269-271] npodeccop b.A. Taybep
rpeiidepsl s pabOTBI € JAPEBECHMHON BBUICIAN B OTACHBHYIO
rpyniy, TaKk KaK JaHHbIC MEXaHH3Mbl UMEIOT PAJ CBOHCTBCHHbIX
UM 0CcOOEHHOCTEH, CBA3AHHBIX C BEJCHHEM MpOLECcca 3axBara Ie-
PEMELIAEMOr0 IPy3a H ¢ KOHCTPYKIMEH OT/E/IBHBIX Y3JI0B.

I'peiidyepbl st paboThl CO CPE3aHHON JPEBCCHOH PaCTHTE/IBLHO-
CTBIO HCTIOJIB3YIOT B OCHOBHOM B JIECHOM XO3SHCTBE, @ TAKKE MPH TPO-
BEJICHHH KYJIBTYPTEXHHYECKHX PabOT MO PacyMCTKE 3aKyCTapCHHBIX
semenb. PasnooOpasue BBINONHAEMBIX pabOT NPUBENO K IMOABJICHHIO
rpeiid)epoB pa3iMUHBIX KOHCTPYKIMHA, HEKOTOPbIC H3 KOTOPBIX BIIOJIHE
NOJXOIAT JUIsl OA0O0pa CPE3aHHOI0 KyCTapHHKa H MCJIKOJIEChS U3 PyC-
na kanana. OIHAKO, YUHTBIBAs YHHBEPCAIBHOCTH IPeH(EpHBIX MeXa-
HH3MOB, HEOOXOAMMO TOABEPTHYTh M3YUYCHHIO KOHCTPYKLIHH, HMCIO-
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IHE HHOE HA3HAYEHHE, KOTOPbIE NOTCHLHAILHO MO Obl ObITh HC-
10J1b30BaHbI st pPabOTHI C IPEBECHO-KYCTAPHUKOBOH MACCO#.

Mcxo/aHoi TOUKOI Ui TPOBE/ICHNS HAYYHOT'O aHAIKM3a JI0/DKHA
MOCHYKUTh KiacCH(HUKaus rpeid(epHblX MEXaHH3MOB, NpUMeE-
HAEMBbIX JUIA MAHUITYJIALHH C APEBECHHOI.

1.3.3.5. Knaccudpuxayun 2udpasnuueckux zpeidepos,
UCRONIB3YeMBIX 01 pabom ¢ OPesecHoil pacmumeibHOCIbIO

[llupokoe npuMeHeHHe rpeildepHbIX MEXaHH3MOB, 4 TaKKe
MOCTOSAHHOE OOHOBJIEHHE H COBEPIICHCTBOBAHWE MX KOHCTPYKIIHIH
BbI3bIBACT HEOOXOAMMOCThL YTOUHEHHS K1acCH(UKALHH TH/PABIIN-~
YECKHX Iper(epoB, HCIONb3YEMBIX Ul paboT ¢ APEBECHHOM.

B wiaccuukauuu, npejcrapieHHoii Ha puc. 1.48, ruapasnuye-
ckue rpeiidepsl, uenonbsyemeie i pabor ¢ APEBECHHOM, MOpa3-
JICIAIOTCSA MO PAY TEXHOJIOIHYECKHX, KOHCTPYKTHBHBIX H KHHEMA-
THYECKHX IIPH3HAKOB.

[lo HasHaueHuio BeIAENAOT rpehdepsr it cOopa WTYYHBIX
OpeBeH, CpPe3aHHbIX JICPEBBEB (XJILICTOB), MOPYOOUHBIX OCTATKOB,
COPTHMEHTOB, KOPOTKOMEPHO# {PEBECHHBI.

1o koncTpykumu rpefdepst, Henonb3yemsle Ui paboT ¢ ape-
BECHHOH, OBIBAIOT C MOCTOSIHHON M TICPEMEHHON IUIOMAAbI0 OXBa-
Ta. Y rpeiidepos ¢ MOCTOAHHON MUIOWIAABIO OXBATA 3aKaTHe Ope-
BEH 00ECHEYMBACTCA 3a CUET 3aX0/1a OHON YEeNIOCTH 3a APYIYIO.
['peiidepl ¢ nepeMeHHOM MIOMIAABIO 3€Ba MCIONB3YIOT B OCHOB-
HOM JUIsi 0IbEMA MAUYKH CTBOJIOB ¢ KpoHoi [269, 270].

[lo crnocoby BHEAPEHUs BBIACIAIOT HAMOPHBIE, BUOPAIIMOHHBIE
Y FPaBUTALIHOHHbIE rpeidepsi.

Hanopueie rpefidepsl UMEIOT KECTKYIO CBA3b CO CTPENOH 110-
Ipy34HKa (KpaHa), KOTopas NpersiTCTByeT NepeMelieHnio rpeiidepa
BBEPX NpH 3axsare rpys3a. BubpauuonHbie i rpaBHTaLMOHHbBIE IPEii-
depsl umeroT rudkyIo cBa3b co crpenoi. BubpaumuonHoe BosjeHcT-
BHE Ha rpekdep crnocoOeTBYET NyyllieMy BHEAPEHHIO YEIIOCTEH 1o/
AcHCTBHEM COOCTBEHHOH cunbl TakecTH. [lpuMenenne Bubpamn
Haubonee >(pdhekTHBHO NMpH 3axBare OPEBeH, TaK OHA IO3BOJSET Pas3-
pyIIaTh YCTOHYMBOE MOJIOKEHHE HX COMKHYTBIX PAJIOB, NPHYEM pas3-
PYWIEHHE NMPOUCXOJMT Kask/Ipli pa3s, Kak TOJILKO 00Opaszyercs Herpe-
PLIBHOE KOHTaKTHpOBaHuE OpeBeH. Takum o6pa3om, mporece 3anos-
HEHHS WJIET BECbMA HHTCHCHBHO JIa’ke IIPH MaJIoM Bece rpefidepa.
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Puc. 1.48. Knaccudmkams rujipasianueckux rpeiidepos,
HCTIONB3YEMBIX JUTA paboT ¢ ApeBecHoll PacTHTENLHOCTLIO
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IMo xoncTpykuuu 4emocrtei rpeidepsl nenstcsa Ha 3yduaThie,
K/IBIKOBBIE, K/ICLIIEBBIC U IJIOCKOCTEHHbBIE (TOPLOBBIE rpeiidepsl).

3yOuartsie rpeiidepbl NPUMEHSIOT /Ui NOrPY3KH COPTHMEHTOB,
XJIBICTOB, [UIMHHOMEPHOH H KOPOTKOMEPHOH JIPEBECHHBL. Y 3K04E-
ArOCTHBIC 3yOuaTeie rpeddepbl MLHPOKO HCNONL3YIOT /U1 MOABEMA
LITY4YHBIX OpeBeH.

MHorokabikoBble Tpeidepbl TPUMEHAIOT Juia noadopa nopy-
OO0YHBIX OCTATKOB M MOIPY3KH KOPOTKOMEPHOIl JPEBECHHBI, Crie-
L[IHa/IbHBIC KIILIKOBBIE Fpe(epbl — Ui KOpYEBKH MHEH.

I'peiidepbl KICIIEBOrO THIA HALUIH IIHPOKOE TIPUMEHEHHE
[pH BBIMIOJIHEHHHU JiecocedHblx pabor. Takumu rpeiidepHbiMu Me-
XaHU3MAMH OCHAIAIOT THAPOMAHHIYISTOPLI TPEIECBOYHBIX TPAK-
TOPOB, KOTOpBIE MpPEJHA3HAYCHDI [JIA 3aXBaTa, NOATACKHBAHHS H
cbopa mnpejaBapHTe/IbHO MOBajeHHbIX JepeBbeB [283]. Ilpuuem
rpefidepsl JaHHOTO THIIA ¢ OAMHAKOBOI Y(PPEKTHBHOCTBIO MOKHO
HCII0/Ib30BATh KAK JUIA KPYIHOMEPHOTO, TAK H JUIS CPEIHEro u
menkoro jeca [270].

K n1ocKoCTEeHHBIM Clle/lyeT OTHECTH TOPLOBBIC Tpelidepn, Tak
KaK HX YeJIIOCTH BBIOJHEHBL B BHJIC JIBYX TUIOCKHUX CTCHOK.

[To xonuyecTBY 4emoctedl rpefiepbl pazensOT Ha JAByX4e-
JIOCTHBIC U MHOTOYETIOCTHBIE, [Tocneaune NpUMEHAIOT 1S TIO/(b~
€Ma 3aTOHYBLIeH H KOPOTKOMEPHOI JpeBeCHHBI (HampuMep, JpoB).
JIByxuenocTHbie rpeiepbl MOTyT ObITH OJHOTIAPHBIMH, JBYXITap-
HBIMH (C/BOCHBIMH) W MHOTONApHLIMH; MOCIEAHUE — pa300ieH-
HBIMH HJIH ¢ 0011l CBA3BIO.

[lo HanpaBieHUIO CMBIKAHUS YEJIOCTEH BBIACIAIOT pajiHalib-
HbIC H TOpLEBbIe TpeHdeps [269, 270].

B Topuesbix rpeiidepax moabem naukH OCyLIECTBISETCS MPH
C’KaTHHU €€ 110 TOpLaM OPEeBeH ¢ OJHOBPEMEHHBIM BHIPABHHBAHUECM
ux 1o jmHe. OaHako TopueBbie rpeiidepbl NpH OAHOM H TOM ke
0o0BbeME MOAHUMAEMOH MAYKH HMEIOT 3HAYHTEBLHO OOJBIIYIO Mac-
cy, 4eM rpeiidpepsl ¢ paauanbHbBIM 0XBATOM OPEBEH.

Xapakrep JCHCTBHS YeniocTeil ObiBaeT poloui, noarpedato-
1M, 3akuMaoni (y TopueBbX rpeii)epoB) 1 KOMOMHHPOBaH-
HbIH. Xapakrep ACHCTBHA HEAIOCTEH ABAACTCA OJIHHUM H3 OCHOB-
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HBIX [apaMeTPOB, ONPEACIAIONINX TCXHOJOIHIO W IHCPIOCMKOCTh
npouecca 3axpata rpysa. [lpudem B OosblicH CTENCHH OT ITOrO
3aBHCHT 3amoJHEHHE 00beMa rpetidepa [135].

[To kMHeMaTHKe vemocTeil rpeidepsl MOTYT HMETh OJIHY OCh
BpallCHHA U JBe pacctasicHHbic ocu. [Ipu aTom B 06oux ciyuasx
OCH BpalieHus ObIBAIOT TMOJABHKHBIMH H HCMOABWKHBIMH. OT 3T0-
ro 3aBUCHT TPACKTOPHUS JIBUKCHISA 3yObeB.

Kpome Toro, pa3nnyaior rpeiidepsl ¢ 3aBHCHMBIM H HE3aBHCH-
MBIM JBHKeHHeM demiocteit. [IpH 3aBHCHMOM [BMKCHHH HeEITIO-
CTCH MPOLECC UX CMBIKAHUA MPOTEKACT CHHXPOHHO. Y rpeiidepos
C HE3aBHCHMBIM JIBHKCHHCM YCTIOCTCH JAHHBIH 1polece onpeje-
JS€TCS  COOTHOLICHHEM COMPOTHBJICHHH, KOTOPBIC NPHXOAMTCHA
MPeOI0ICBaTh KaX/10H 4emocTH, Eciu pasuuna B CONPOTHBICHH-
six Oosibiias, TO MPOHCXOJUT NepeKoc rpeiidepa U mocsc0BaTe/1b-
HOC 3aKPBITHE YCITIOCTCH.

I'mpponpusoj rpeiepoB BBINOAHACTCS ¢ OAHMM, ABYMS
WIH HCCKOJIBKUMH ruapouunuapami, Ouu mMoryt ObiTh pacro-
J0KEHBl TOPH3OHTANBHO, BEPTHKAIBLHO H 10J HakiaoHoM [169,
170]. Takke CyniecTByOT KOHCTPYKIMH TpeiipepoB, Y KOTOPBIX
OJINH THJPOLMIHHAP pacnoiaraeTcs BEPTHKAlbHO, a JIPYroii
TOPH30HTAIBHO.

ITo kondurypauun 3yoes rpeidepoB MOryT ObITh BBINOIHCHBI
1O JIyre OKpPYAHOCTH M TO CJIOKHOW KpHuBOH. [lns BHenpeHus B
wrabenu OpeBeH, TpyO M APYrMX JUTHHHOMEPHBIX MaTepHanoB
NMPEe/NOYTHTEIBLHO HCTOJB30BaTh 3yObs ¢ CCprnoBHIHONH (opMOIi.
[Tpy 3axBaTe OAMHOMHBIX CTBOJIOB C KPOHOH MPUMCHSIOT Trpeiide-
pBl, 3yObA KOTOPBIX BBITIOJHCHBI KaK MO YTC OKPY/KHOCTH, TaK M
110 CIOYKHOI KPHBOI.

[To dopme nonepeunoro ceyeHus 3yObeB rpeiidepnl gensres
Ha: TPAMOYIOJbHBIC, JIBYTABPOBBIC, TABPOBIC, KPYIIIbIC, OBATb-
HBIC W yunTHYecKHe. Y rpeiidepon, ucnons3yemsix uis pador
C JIPCBECHOI pacTHTENBHOCTBIO, Hanbolee pacnpocTpaHeHsl 3y-
Obs MPAMOYTOJBHOTO MONEpeUHOro cevcHud. Pexke BeTpevalores
3y0Opd ¢ JBYTaBPOBON, TABPOBOH H Kpyrioii (hopMoii 1norepeyHo-
ro ceuenns. OcranpHbic (OPMBI BCTPEHAIOTCS PEIKO, B OCHOBHOM
B KOHCTPYKIHMH HEKOTOPBIX 3apy0ekHbIX rpelidepos.
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1.3.3.6. O630p zpeiiheprpix Mexanuimogs,
HCRONBIYEMBIX 011 padom
¢ Opegecno-KyCcmapHuKogon pacmiumeibHocmbio

PaccMOTpHM NPHHUMIHAILHO Pa3HbIe KOHCTPYKIMU rpeiidep-
HBIX MEXaHH3MOB, HCHOb3YCMbIX U1 paboT ¢ yHalseMbIM Kyc-
TAPHUKOM H MEJIKOJICCHEM.

Ha kyabryprexHuueckux pabortax HpH I1OTrpy3Ke IHEH, cpe-
3QHHBIX H BLIKOPYCBAHHBIX JCPEBbEB, KYCTAPHUKA H MEJIKOJICChS, a
TaKKe npu GOPMHUPOBAHUH KyY H3 YAANAEMOH PEBECHHBI HCIIONh-
3yIOT THAPABIMYCCKHE IKCKABATOPbl W KpaHbl, 000PYAOBaHHBIC
rpeiidpepHbiMu 3axsatamu [73]. ,

[Tpu MCNoNB30BAaHMK IKCKABATOPOB rpeiidep MOHTHPYIOT H
PYKOSITH 3KCKaBaTOPHO# cTpelibl BMecTo Kosiua. Jlng pabor ¢ ape-
BECHO-KYCTAPHHKOBOI PaCTHTEILHOCTLIO B OCHOBHOM MCIIONB3YIOT
MHOrouenoctHeie rpeddeps (puc. 1.49). Ocobenno 3 hexkTuHO
NPUMEHATH rpeiidepsl ¢ HE3aBUCHMbBIM NIPHBOJAOM YEIHOCTEH, 4TO
MO3BOJISCT NMPH 3aXBATE JIPEBECHHBI JKECTKO €€ 3aAKHMATh, HCKIIIO-
yasi BO3MOXKHOCTb BbINIAJIeHHsl M3 rpeiidepa OTICAbHBIX, Jake
MEJIKHX CTBOJIOB. MHOrouemocrHbie rpeiidepbl yHHMBEpCanbHbl,
X0pouo (GOpPMHPYIOT HOLIY, OJHAKO HMMEHT OobIIyI0 Maccy,
CJIOKHYI0 KOHCTPYKIHIO U HEJIOCTATOUHYIO HAJICAKHOCTD.

[Torpyzky u (popMHpOBaHHE KydY W3 YIansAeMOro KacTapHHKa
MOKHO OCYLIECTBIATD TAKIKE ¢ HCIONb30BAHUEM JIBYXUEIIOCTHBIX
rpeiidgepos u rpeiidepos nenecrkoporo tuna (puc. 1.50).

Puc. 1.49. MuorouemocThoii rpeiidep Puc. 1.50. Tpeiidpep
JIETIECTKOBOTO THIIA
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[Ilupokoe npHMEHEHHE B KYJIbTYPTEXHHUYECKHX padoTax Haxo-
JuT TopdaHoii norpysounslii kpan KIIT-1M, kotopslii ucrnons3y-
o1 ¢ rpeiidgepamu [/II-1 u I'TII-1 Ha norpy3ke ApeBECHHBI H
IHCH MPH OCBOCHUH 3EMElTb, 3apOCIINX KPYITHOMEPHOI JpeBECHO
pacrutensHocThio. ['peiidep ['AIT-1 npencrasnser coboii aByxue-
MOCTHOM 3axBar, a rpeidep I'TITN-1 — mwectrnuenmocthoii [73].

Bronne o4eBHIHO, YTO JUIS OYHUCTKH KaHAJIOB OT CPC3aHHOTO
KyCTapHHKa M MEJIKOJICChSi MPUMEHCHHE TaKWX YHEProHacChIIICH-
HBIX MAallMH, KaK KPaHbl M IKCKAaBaTOPhI, HE3aBHCHMO OT TOTO,
rpeidepoM Kakoii KOHCTPYKIMH OHH OCHAIIEHBI, Herenecoobpas-
HO, @ B HCKOTOPBIX CIIY4asX H HEBO3MOKHO.

Jlna cOopa M BHIBO3a JPCBECHBIX OCTATKOB C PaCUMIIACMOi
nnomamn >QGEKTHBHO HCMONB30BAThH MOAOOPOYHO-TPAHCIIOPTHBIC
MalmHe! Mauunynstopaoro tuna ITJ1O-1A, JIT1-23, JIT-168. Tex-
HUYECKUEC XapaKTCPUCTUKH AaHHBIX MallUH npHBeacHb! B Tabn. 1.10
[73, 105, 118].

Tabnuua 1.10
Texnuueckue XapaKTepHCTHKH
0AHOPOHO-TPANCIIOPTHBIX MAHIHH
Mapka MatiHHbl IJI0-1A JIm-23 JIT-168

bazoBwlit TpakTOp THAT-55A Th-1 TB-1
MornnocTs 1BHraTens, kBt 55,2 55,2 55,2
BMecTHMOCTh Ky30Ba, M 10 12,5 22,75
Briner 3axsara, m:

MaKCHMaJbHBIH 4,7 5.0 5,75

MHHHMANbHBIH 1,35 1.4 1.4
I'py30n0beMHOCTE  HA  MaKCHMATBHOM 9.8 12.8 8.0
Bhinere, kH
Yron noBopota cTpensl, rpaj. 280 173 173
Bennunna packpeitua rpeiidepHoro 3a- 13 20
XBata, M ”: K
I'pysonoabeMHOCTh MainHel, KH 40 50 50
Macca, T 10.8 11,0 12,85

[To100pOYHO-TPAHCTIOPTHBIC MAIINHbI, OCHAILLICHHBIC THAPO-
MaHHMYJISTOPOM C TpeiidepHbIM 3aXBaTOM U CaMOCBAlIbHBIM KY30-
BOM, MOTYT cOOMpaTh JAPEBECHHY HENOCPEICTBEHHO B MECTaX €€
Cpe3KH (MCKIII0Yast [P 3TOM ONEPALHIO 10 crpebaHuIo yaanseMoi
PacTHTENLHOCTH B Ky4M) W TPAHCIIOPTHPOBATH €€ K MECTY yCTa-
HOBKH pYOHIILHOH MalIUHBI.

Maununa J1[1-23 (puc. 1.51) Bbimonxena Ha 6a3e crieHaibHOro
TpesieBouHoro oecuoxeproro tpakropa Th-1M [105]. Ona ocHa-
1IeHa TOJKATe/IeM, THAPOMAHHITYIATOPOM € rpeiepHbIM 3axBa-
TOM, KY30BOM € MEXAHH3MOM OIIPOKH/IbIBAHMSL.

Puc. 1.51. Tloadopouno-TpancropThas maiunsa JII1-23

PaGounit tuki no00pOYHO-TPAHCIOPTHBIX MAIIHH BKIKOYAeT
noa00p U MOrpy3Ky cpe3aHHOI HAJA3eMHOH 4acTH JPEBECUHBI, IPy-
30BOil X0J| K MECTY Pa3rpy3Ku, pasrpy3Ky Ky30Ba U XOJIOCTOMH XO]l.
Mainusbl ¢ Ky30BOM MOBBIIICHHOH BMECTUMOCTH Haubonee 1ee-
€000pa3Ho MCNOIL30BaTh NPH  TPAHCIOPTHPOBAHUH JIPEBECHOM
Maccbl Ha paccrosiaus csbie 300 M, 1o 300 M HanbGonee sddek-
THBHBIM SIBJISETCS HCIOJIb30BaHHE T1000POYHO-TPAHCIOPTHBIX
matiuH ¢ o6bemom Ky3osa 10-12 M’ [105, 118).

JUtst BBINOJIHEHHS! PA3JIHYHBIX TEXHOJOIHYECKHX 3aja4 MHpo-
MAHHIYJISATOP TOAOOPOYHO-TPAHCIIOPTHBIX MAIIHH MOXKET ObiTh
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OCHAIICH rpeiidepaMu  ClEAYIOMIMX THIIOB: MHOIOYETIOCTHBIM
rpeiiepoM NenecTKOBOro THIA, rPeH(EPHBIM 3aXBaTOM K/ICIICBO-
ro THMA, TPCH(EPOM YETIOCTHOTO THIIA U MHOTOKIBIKOBBIM TPCii-
tepom (puc. 1.52).

Puc. 1.52. TlonGopouno-TpancnopTHas MaiiiHa
€ MHOTOK/IBIKOBBIM rpefifiepom

MHuorouenocTHbIe rpel(epbl MCNECTKOBOIO THIA HCMOIB3YIOT
JUIA OTPY3KH MHCH ocmona. Kak npaBuio, Takue rupaBindeckue
rpeiepsl UMEIOT CMEHHBIC JICTIECTKH JUIS 3aXBaTa pa3feiaHHOTo
0CMOA M 1ETIbIX MHEH.

Jdns cOopa OTNCNABHBIX CHHICHHBIX JICPCBHLEB (XJIBICTOB)
NpUMEHAIOT Tpelidepsl kieueBoro tina (puc. 1.53). Koncrpyk-
LHA TaKoro rpefidepa ¢ BepTHKATLHBIM THAPOUMIHHAPOM NpeEi-
crapjiseT coboi Kopryc 2, B HH)KHEH 4acTH KOTOPOTO Ha OIHO¥
OCH HIAPHHPHO 3aKPCIUICHBI JBE Pa3/JIBUTAIOLIHCCS M CHKUMAFO-
Mecs KICHIHH 4.

[IpuBoa KiemHeH OCYmECTBAACTCA NPH TIOMOIIM BEPTHKAIb-
HOro rujgpounnuuapa / yepes taru 3. [Ipu BLIABHKCHHM TITOKA
TUIPOLMIMHPA | CMBIKAIOIIMECA KJICUIHH 4 3aXBaTHIBAIOT CIIH-
JICHHOE JiepeBo 3a cTBOJ. ['peiidepbl NaHHOTO THMA TO3BOIAIOT
3aXBaThIBaTh H HAEXKHO 38)KHMAaTh CTBOJIbI PA3IHYHOIO JIHAMET]A.
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Puc. 1.53. I'peiidep knemeporo THma:
] - BepTHKANbLHBII THAPOUHIANHAP; 2 — KOPITYC;
3 — TATH; 4 — KICIIHA

[penmyiiecTBaMn TaHHBIX TpeidepoB ABIAIOTCA NPOCTOTA
KOHCTPYKIIMH, KOMITAKTHOCTH H MaJlas METaJLLIOEMKOCTb.

OnHako OONBUIMHCTBO TPOM3PACTAIOIIMX HAa KaHalax MOpoj
KYCTapHHKa MMEET MbIIIHYIO WapoobpasHyio HIH KOHycooOpas-
HYIO KPOHY C MHOYKCCTBOM BETOK, IIPH 3TOM CaM CTBOJI KyCTapHH-
Ka B CPABHCHHH CO CTBOJIOM JICPEBA HMEET 3HAYUTEIbHO MCHBIIHC
pasMepHbIC XapakTCPHCTHKH. DTH 00CTOATENCTBA CYLICCTBCHHO
OCIOKHSIOT MPOLIECC 3aXBaTa KyCTapHHKA 3a €ro CTBOJ H NPHUBO-
JAT K YacThiM TpoMaxam. A 3axBaT 3a BCTBH KPOHBI NPHUBOJMT K
noTepaM noadupacMoii pactuTenbHocTH. Bee 910 B 11€10M CHIXKA-
CT NMPOM3BOMMTEILHOCT PadOT, BBINONHAEMBIX IpeHpepamMu Kie-
mesoro tuna. Ilupokyio cdepy npumeHeHus uMeroT rpeiideps
yemocTHoro thna (puc. 1.54).
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Puc. 1.54. I'peiiepst yemocTHoro Thna;
@ — € TOPH3OHTANbHBIM FHAPOLHIHHIPOM;
0 ~ € BEPTHKATLHBIMH THAPOLHIHHAPAMH

X uenonb3yioT HENOCPEACTBEHHO Ha BLIPYOKaxX ISl MOrpy3KH
O/IMHOYHBIX MOBAJICHHBIX [CPEBLEB (XJIBICTOB), JUIMHHOMEPHOIN
JPEBECHHBI M COPTHMEHTOB. C MX NMOMOMILIO TAKKE BbINOIHSIIOT
110100p APEBECHOI PACTHTENBHOCTH B MECTAX €€ CPE3KH.

Yemoctu rpeiipepos gaHHOro THHA 3aKperyICHbl HA JBYX
PAacCTaBACHHBIX OCAX, @ MX MPUBOJ MOXKET OCYLIECTBIATHCS OT
BEPTHKQJIBHO HJIH TOPHU30HTAIILHO PACHOJOKCHHBIX THAPOLH-
auuapos. Kaxjas uemocTs BBIIONHEHA B BHIC ABYX 3yObes
[PAMOYTOJILHOTO TONEPEYHOI0 CEYEHHsl, KOHIbI KOTOPBIX CO-
CIMHEHBI MEX1y c000ii NocpecTBOM rOPH30HTANBHOMN M1acTH-
HBl (HOKA). [t 3aXBaTa Cpe3aHHOro KyCTapHHKa H MEIKOJICCh
HCIONIB3YIOT rpefidepsl ¢ Gonee y3kumu yenoctamu. B npouec-
Ce CMBIKAHMS YEAHOCTEH NPOMCXOIMT 3aXO0J OJHOMH HEIOCTH 3a
APYryo, 3a c4er 4ero obecneuuBacTtes 3akaTHe nogoOpaHHOH
Apesecunbl. [lanubie rpeiidepbl HMEIOT 3HAYHTEALHO OOJBLIYIO
BCJIMYMHY PACKPBLITHS YEJIOCTEH MO CPaBHCHHIO ¢ rpeiidepamu
KJICLIEBOTO THIIA, YTO CHHMIKAET YHUCIO HPOMAXOB NPH 3axBaTe
CPe3aHHOM PaCTHTEIBHOCTH.
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K yucny HepocTaTKoB rpeii)epoB NaHHOH KOHCTPYKLHH Clic-
JlyeT OTHECTH 3aTPYJHEHHOCTh MPOHUKHOBCHHSA YEIIOCTCH B Iyc-
TYIO KPOHY KyCTapHHKa, 0COOCHHO €C/TH TOCIEIHAS HMEET MHOMKC-
CTBO KPYNHBIX YIOPYrUX BETBEH (UTO XapakTepHO Ui KyCTapHUKa
ruesioporo THna). [Toatomy 3avactyio TpeOyercs MHOKCCTBO J0-
TIOJIHMTENBHBIX TEpeMeleHuii rpeiidepa wis Toro, 4Tobsl ocye-
CTBHTH yJauHbIH 3aXBaT cpe3aHHOi pacTuTenbHoCcTH. Kpome Toro,
Takoit rpeiidep HeIYPCKTHBHO HCTIONBL30BaTh Ha paboTax 1o Tie-
PCTPAXHBAHMIO JIPCBECHO-KYCTAPHHKOBOH Macchl M (popMHpOBa-
HUIO KYY U3 YAAIACMO# APCBECHHBI.

JIaHHBIX HEJIOCTaTKOB JIHLICHBI MHOTOKIIBIKOBBIC Tpeiepsl
(cM. puc. 1.52), npuMeHsieMbIe Ul TOTPY3KH NopyOOYHbIX OCTaT-
koB [270). Onu npeacrasasiorT co6oil AByXUenOCTHOH rpeiidep ¢
UITHPOKHMH YCIIOCTAMH, Kajkjas M3 KOTOPBIX HMCET HECKOJbKO
MACCHBHBIX KJIBIKOB, PacioJIOKEHHBIX Yepe3 PaBHbIC MPOMEKYTKH
B OJIMH P/

[lpu 3axBaTe KyCTapHHKA ¢ TMbILIHON KPOHOH MaCCHBHbIC KITbI-
KH JICTKO TPOHHKAIOT B HEE, @ B MPOLECCE CMBIKAHHS YCIOCTEH
KPOHA CHKAMACTCsi M YIUIOTHSETCS, YTO BeCbhbMa dP(PCKTHBHO, TAK
KAaK TO3BONSCT M3 COOpaHHOM pacTHTCALHOCTH (POPMHMPOBATH B
nasnbHeiimem 0osiee KOMITAKTHBIC KY'H.

CyIleCTBEHHBIM HEI0CTATKOM MHOTOKIJILIKOBOTO rpefiepa sB-
nsieTcst ero 6oJbILIas METALIOEMKOCTh, BCIICICTBHE KOTOPOI COOT-
HOLIICHHE MEXJLy Maccamu rpeidepa u 3aXxBaucHHOro Kycra Oyzner
ABJIATLCS 3HAYMTEIBHON BCIMYHMHOM, CIIEOBATEIBHO, MOJIC3HAsA
paboTa, npou3BOAHMAs TakuM rpeidepom, OyaeT HU3KOMH.

D¢pdekTuHbli cOOp Ccpe3aHHOH PACTUTCIBLHOCTH  BIIOJIHE
MOKHO OCYIIECTB/IATH ¢ TIOMOLIBIO 3y0UaThIX IrpeiipepoB celbeKo-
XO3SHCTBEHHOr0 HaszHayeHus (puc. 1.55), npeanHasHauCHHBIX JUIA
MOrpy3KH BOJOKHHCTBIX MaTepuanoB (CCHaka, CHJIOCa, CCHa, CO-
noMei). OHH 001a1a10T JOCTOMHCTBAMH MHOTOKIIBIKOBBIX Ipeiide-
pOB, HO MpPH 3TOM MO CPAaBHEHHIO C HHMH HMCIOT 3HAYHMTCIBHO
MCHBIIYIO Maccy.

JIns norpy3kH JpeBECHO-KYCTapPHHKOBOH MAacchl, HMEIOLICH
HU3KYIO TUI0OTHOCTB, upmoii «Farmi Forest» paspabotana opuru-
HaslbHAs KOHCTpYKuMsA (puc. 1.56), npeacrasisiomas coboii rpeii-
(ep 9eMIOCTHOrO THNA, OCHALICHHBIH CHEMHBIMU YIIHPHTEIAMH C
3yObAMH.
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Puc. 1.55. 3yGuareiii rpeiidep
CENBCKOXO3AHCTBEHHOro HasHauenna  Puc. 1.56. ['peiipep ueniocthoro THITA,
OCHALICHHBI YINHPHTENAMH ¢ 3yGbamMu

Kax nokaseiBacr npakrmka, Takas MozepHH3aius rpeiidepa
1n03BoseT ¢ Gosbliel YpPEKTHBHOCTEIO OCYIIECTBAATE cHOp cpe-
3aHHOMN JIPEBECHON PACTHTEJILHOCTH, MMEIOLLICH MBILIHYIO KPOHY.

Kpome nonbopouno-tpancrioprieix maumn rpeiidepamu s
paboThl CO CPe3aHHOI APEBECHOIl PACTHTEIBHOCTBIO TAKKE OCHA-
IHAIOTCS THAPOMAHUNYIATOPbI TPENCBOYHBIX TPAKTOPOB, COPTH-
MEHTOBO30B H pyOmiIbHbIX Mamuu [175, 210, 283]. Ha stux ma-
IIMHAX NPHMEHSIOT rpeidepsl KICLICBOr0 H 4YCIIOCTHOTO THIIA,
KOHCTPYKIMH KOTOPBIX ObUIM PACCMOTPEHBI BhILIIE.

Takum 06pa3som, JUis OYHCTKH KaHANOB OT CPE3aHHOI JipeBec-
HO-KYCTADHHKOBOH PaCTUTENLHOCTH HAHOO/ICE PALHOHAIBHO HC-
1071b30BaTh 3yOuatele rpefiepsl, KOTOPLIE MO3BOMAIOT OCYILECTE-
JATh 3aXBaT KyCTapHHMKAa 3a €ro KpoHy, Gnaromapsi yemy sHauu-
TEALHO COKpamaeTes 4ucio npomaxos. Kpome Toro, B nponecce
3aXBaTa KyCTapHHUKAa €ro KpoHa CXKHMAeTCs M YIUIOTHSETCS, YTO
NpUAAET KycTapHHKY Oosiee y100HbIT BU MUIst TIOCIHCYIOIICH T1e-
pepadotkn. [lomumo 9toro 3y6uareim rpeiidepom Haubosce
Y100HO NPOM3BOMTH U APYrue paboThl, CBA3AHHBIC ¢ neperpy3koi
APCBCCHO-KYCTAPHUKOBOM MACChl, Hanpumep npu opMupoBaHuH
H3 HEC KyY WJIH IPH MOrPY3Ke €¢ B TPAHCTIOPTHOE CPE/ICTBO.

Henocratkom 3yGuatoro rpeiidepa, kak u Beex apyrux pacemor-
PCHHBIX KOHCTPYKLMH rpeiiepos, sBIseTCs TO, 4TO HPH n0j00pe
OTAC/IBHBIX CPE3aAHHBIX KyCTAPHHKOB 34 OJMH PabOuMii LUK ueliio-
CTH rpei(pepa MOTYT OCYILIECTBHTS 3aXBaT TOJILKO OIHOTO Kycta. Me-
M0/Ib30BAHUC K€ CaMHX [000POYHO-TPAHCHOPTHBIX MAallluH JUTs
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OYHCTKH KaHaJl0B OT CPC3aHHOTO JAPEBOCTOA Heuenecooﬁpamo no
HECKO/IBKMM Tipu4dnHaM. Bo-nepBrix, n3-3a Henocrarka (pHHAHCH-
POBAaHHMA IKCIUTYaTHPYIOIIMX Opranusauuii npuobperarsh Takue
JIOPOrOCTOSAIIME U Y3KOCHCLUHANH3UPOBAHHBIC MAlllHHbI HEPaIno-
HaabHO. BO-BTOpBIX, 30Ha JCHCTBMA THAPOMAHMITYJIATOPOB IOJ-
OOpPOUHO-TPAHCTIOPTHBIX MAIINH HE TTO3BOJIACT M3BJICKATh CPC3aH-
HblH KyCTapHHK W3 pycei KaHajioB. B-TperbHX, Npou3BOAUTL OYH-
CTKY OCpMBI TaKHMH MamiMHaMyu HedP(EKTHBHO, TaK Kak B CpaB-
HCHMH ¢ 10 100pIIMKAMH OHH UMEIOT 3HAYUTCIBHO MEHBIIYIO PO~
H3BOJHUTCIABHOCTD.

B jnannom ciyydae JUis y/IalicHHs W3 KaHAIOB CPE3aHHOM pacTH-
TEIBLHOCTH HAWOOJICC PALMOHATBHO HCHOMb30BATh MMCIOLIHECA B
OpraHu3aluaX TPaKTopbl, 00OPYIOBAHHBIC THIPOMAHHIYJISATOpA-
mu. [TpakTHyeckn BO BCEX AKCIUTYaTHPYIOIIMX OPraHW3alMsX B
Haiuuun ecth TpakTopsl MT3-80 n MT3-82, cHaGkeHHbIC IKCKa-
BATOPHBIM 000pynoBanneM (Hanpumep, D0-2626), koTOpoe BIOJI-
HE MOKHO HCIOJBL30BATh B KA4yeCTBE THAPOMAHHUIMYAATOpA Jjis
rpeipeproro 3axpara.

[MoaBoas uTor, MOXKHO C/ICNATh CIEIYIONIECE 3aKIIOUCHHE: [UIs
3 HeKTHBHONH OYMCTKH Pycesl KaHAJIOB OT CPE3aAHHOTO JPEBOCTON
Heobxoanumo paspabotars 3yOuateiii rpeiidep, obecneunBaronii
3axpar 0ojice OJIHOTO CPE3aHHOTO KycTa 3a pabouuii UMK U BbI-
[OJTHCHHBIH B KAUECTBC CMCHHOTO paboyero opraHa K 9KCKaBaTop-
HoMy obopyioanuio Tpakropos MT3-80 (MT3-82).

1.3.3.7. Ocnosunie napasemput 3youameix epeiighepos

Pa3paboTKy M NMPOCKTHPOBAHWUEC PALMOHATBLHONH KOHCTPYKIHH
rpei(epHbIX MCXAHH3MOB, MCHONB3YCMBIX I Moabopa cpesaH-
HOI  JIPCBCCHO-KYCTAPHUKOBOI  PAaCTHTCIBHOCTH, HCOOXOMMMO
OCYILIECTBIIAThL Ha OCHOBC H3YYCHHA KMHCMATHYCCKHX CXEM Cylie-
cryrommx 3ybuareix rpeiidepos. Kunemarnka rpeiidepa onpee-
JSET XapakTep JACHCTBHA YEIIOCTeH, TPACKTOPHIO HX IBHKCHHA H
yroji moBopoTa, KOTOPBIC B CBOI OYEpE/ib YCTAHABIUBAKOTCA TpE-
OoBaHusAMH K BEJICHHIO ITpOLICCCa 3aXBaTa rpysa.

PaccMOTpHM KMHEMATHUCCKHE CXCMBI COBPEMEHHBIX 3y04aThIx
rpeiidepoB ¢ ruaponpHBOAOM, HPUMEHACMBIX Ul paboOThl ¢ pas-
JIMYHBIMH MaTCpHAIaMH M rpy3amu (puc. 1.57).
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Puc. 1.57. Knnemaruueckne cxemsi 3y0uatsix rpeiidepor ¢ ruponpusoiom

[Tepsas cxema (cm. puc. 1.57, a) [72, 135] npenycmarpusaer
HPHBOJ yenocTeii rpeiidepa OT ABYX THAPOLMJIMHIAPOB C HENo-
CPEIACTBEHHBIM BO3/ICHCTBHEM UX Ha 4yemocTd. JlanHas cxema o0y-
CJIOBJIMBACT POIOLIHIT XapakTep NCHCTBUSA 4YemocTei, 3y0ba KOTo-
PBIX IBHKYTCA MO OKPYKHOCTH, PABHOM paaHycy ouepTaHHs 3y0Ob-
cB. [TonoOubie rpeiideps! pannoHasbHO HCNONBL30BATL NpH pado-
Tax ¢ HECBSI3aHHBIMH HIIH MAJIOCBA3aHHBIMH TPY3aMH.

Ha Bropoii cxeme (cm. puc. 1.57, 6) [72, 135] npuBox yemo-
CTeH OCYUICCTBIISETCS OT OHOIO BEPTHKAIBHOTO TMAPOLHINH/IPA,
IITOK KOTOPOTO COCIMHEH € 0Chlo 4emocTe. [ToBopoT yentocTeit
MPOUCXOIUT BOKPYT OCCil, 3aKPEIICHHbIX HAa CMCIHAIBHBIX PACKO-
cax. B atom ciywae 3yObst democTeli ABHIKYTCS MO TPACKTOPHH,
HECKONIBKO OTIHYAIONICHCH OT OKPYXKHOCTH. DTOT BHI rpeitepos
¢ noarpebaloIUM XapakTepoM JAeHcTBHS yenocTed Hanbomee a¢-
(DEKTHBHO HCIIONIB30BaTh MPH 3aXBaTe MAaTCPHAIIOB MAJIOH IJIOTHO-
CTH, KOTOpPbIC JionycKaeTcs JAe()OpMHPOBATh, TAK KAaK MPH 3aKpPhbi-
THH yemocTeli 3axpaveHHas mnopuus crpeccosbiBactes. Kpome
TOTO, TAKOH Mcxanu3M rpeiidepa naubonee mpocT no KOHCTPYK-
IIHH, HAJIKCH B pabOTE H HAUMEHCE MCTAIJIOCMOK.

Tperbs kKMHeMaTHuecKas cxema (cM. puc. 1.57, ¢) npencrapis-
er coboii rpeiidep ¢ KOMOMHMPOBAHHBIM XapakTCpOM JCHCTBUA
uemocrteit [52, 72, 135, 212]. Jlanusie rpeiidepbl HCMONB3YIOT Ui
3aUEPIBLIBAHUS TAKEIBIX BOJOKHHCTBIX MaTCpHasoB, 00JIaiaronmx
BBICOKHM COTIPOTHBICHHEM OTpbIBY OT MmaccuBa. Jlns co3manus
NO/IPBIBAIOIICIO YCHIIHS MOCIIC TOTO KaK 3yObs BHENPATCS B Mate-
pHaI YeTIOCTH MEPEMEIIAOT MPH MTOMOIH JIOTIOJHUTCIBHOH Phi-
Ya)KHOH cHCTeMbl, paboTalolieii oT BCIIOMOTaTeIbHOTO THAPOIH-
JIMHJIPA, Pa3MEIICHHOTO TOPH3OHTAIBHO.

Yersepras cxema (cm. puc. 1.57, 2) npegycMarpuBaeT NpuBoOJ
YCAIOCTEH OT BEPTHKAJIBHOIO THAPOLMIHHAPA Yepe3 MOABHKHYIO
Tpasepey m taru [72]. IpenmyniecTBamMu Takoi CXeMbl ABISIOTCS
MaKCHMaJlbHBIC YCHIIWA, KOTOpPBIC PAa3BHBAIOTCS B KOHIE X0Ja ye-
JIHOCTEH.

Ha naroii cxeme (cm. puc. 1.57, 9) [270] noka3aHa KMHEeMaTHKa
puiyaxHoro rpeidepa. Hemoctn takux rpeidepos ynpasasioTes
PbIYaKHOI CHCTEMOI, MPUBOAMMON B JICHCTBUC OJHUM TOPH30H-
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TANBHBIM THAPOLMIHHAPOM. JlaHHYIO KOHCTPYKUHIO Liefecoobpas-
HO HMCIIO/NIb30BAaTh, €CJIM HET OrPAHHYCHHI B pasMelleHHU Tpefide-
pa 1o BBICOTE, MPH JKECTKOM KPEIUICHHH €ro IOJIOBKH.

Illecras cxema (cMm. puc. 1.57, ) [270] npeaycmarpusaer npu-
BOJI YENIOCTEil OT TOPHU3OHTAILHOTO THAPOLMIHHJPA, KOPNYC M
IITOK KOTOPOro MMEIOT IIApHUPHOE COCJAMHEHHE C pblYaramH, xe-
CTKO 3a()MKCHPOBAHHBIMH Ha Kak10i 4emoctn. Takue rpeiideps
HMEIOT CaMyI0 MPOCTYI0 KOHCTPYKLHIO U Hebonbiyto maccy. Ox-
HAaKO €CJIM NMPH CMBIKAHWH YeJIOCTH JaHHOro BHJAA TpeHdepon
BOCHPHHHMAIOT Pa3HYIO HArpysKy, TO NPOHCXOANT HX MEPEKOC.

PaccmoTpeHHbIE BbIlE KHHEMAaTHYECKHE CXEMbl XapaKTEPHBbI B
OCHOBHOM Juisl rpeiipepHBIX MEXaHH3MOB CEJILCKOXO3AHCTBEHHOTO
HAa3HAYeHHs, TaK Kak 3yOuarteie rpeifidepbl nonydwin Haubonee
IIMPOKOE PacIpoOCTPAHEHHE MMEHHO B CelIbCKOM Xo3giicTse. [Tpu
3TOM, Onarojapsi cBoeil yHHBEpPCAIbHOCTH, MOMHMO paboThl ¢
CEJILCKOXO34HCTBEHHBIMH TPY3aMH JaHHbIC rpefi(epnl MOTYT ObITh
MCIIOJIb30BaHbl M I MEJIHOpPAaTUBHBIX pabot [270].

[Tpoananu3upoBaB Haubosiee pacnpoCTPAHEHHBIE KHHEMATHYC-
CKHe CXeMbl 3y0uaThiX rpeiidepoB, MOXKHO C/eNaTh BBIBOJ O TOM,
YTO HX KOHCTPYKLHH HECOBEpLICHHbI W HEIOCTATOYHO IIPHCIIO-
cobsieHbl Juis npoBeJicHHs paboT cO cpe3aHHbIM KYCTApHHUKOM H
MEJIKOJIEChEM, CTBOJIbI KOTOPBIX HMEIOT MbIIIHYIO KPOHY.

[Ipu 3TOM ONTHMAaIBHAS KOHCTPYKUMA rpeiidepa, ucnonbiye-
MOro Juis paGoT ¢ JPeBECHO-KYCTApPHHKOBOH PaCTHTEIbHOCTLIO,
J0JpKHA 0071a3aTh CIIeAYIONIHMH Ka4ecTBaMHu:

e 3ybuarbie YEJIOCTH MPH CMBIKAHUM JO/DKHBI 3aXOAUTh ApYr
3a JIpyra, 4TO [O3BOJSICT IPH 3aXBaTe KyCTapHHKa CXKHMaTb €ro
KPOHY M YIUIOTHATH €e, AeopMHpYs M HajlaMblBas KpYIHbIC H
MEJIKHE BETBM;

® KOHCTPYKLMA JOJKHA MO3BOJIATH 3aXBaThiBaTh 3a OJHH pa-
Oouuii MK Gonee OJAHONO CPE3aHHOrO KyCTa, UTO IO3BOJIMT YBeE-
JIMYUTH TPOH3BOJMTENIBHOCTD rpefdepa H MOBbLICHTL KO HIH-
€HT HCIOJIb30BAHHS IPY30I0{bEMHOCTH.

OCHOBHBIMH TF€OMETPHYECKHIMH MapaMeTpamMu 3yO4artbiX rpeii-
(hepoB ABISIOTCH, MPEIKIE BCEro, pa3zMepsl H popma ux 3yOnes.
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[puyem Bonpoc o Gopme 3yObeB ABNAAETCH OJHHM H3 OCHOBO-
[0JaraloliuX MpH NPOCKTHPOBAHWHM TpeldepHoro MexaHusMa.
KoHcTpykuuio apyrux y3iaos rpeidepa, TEXHOMOTUIO HX H3rOTOB-
JeHusi, MeTo]l COOPKH M T. JI. ONpPEAeNsIoT, TaBHBIM 00pa3oM, B
3aBHCUMOCTH OT NIPUHATOH (HOPMBbI 3yObeB.

[Tpu 3TOM 3yObsi OMKHBI HMETh Takylo opMmy, KoTopas obec-
neyuBaeT HaubONBIIYIO NPOH3BOAUTEALHOCTb, HAHMEHBILIHE CO-
[POTUBICHHS NPH 3axBate (HANMEHBILUH PacXojl YHEPruM), HaH-
Jy4iiee OnopokHeHUe rpekidepa npu pacKpbITHU YETHOCTEH.

PaccmoTpum Hanbosnee xapakTephbie npodunn 3yObes y paja
KOHCTPYKIMH 3y0uaThiX rpeiipepoB, HCNONb3YEMBIX B CEJILCKOM H
JIECHOM XO3HCTBE.

HauGosiee nonHblii aHaIu3 pe3yabTaToB MCCIICOBAHHI 110 Bbi-
ABIICHHIO pauHOHAILHOH GopMbl 3yObeB uist rpeiidepoB CenbeKoXo-
39ICTBEHHOI0 Ha3Ha4yeHHs npezicrasieH B padore JL.U. Kupnnunu-
KoBa [135], B koTopo# aBTOp 00001MI pe3ynbTaThl SKCIIEPHMECH-
TAJILHLIX HCCICAOBaHUH, u3nokeHHbIX B Tpyaax O.I1. Atsckuna,
B.I'. Bepakiua, B.1. Peikankosa, A.B. Jlrobanua.

CornacHo uecnepoBanuaM [53, 135], 3yObsi cenbCKOXO3MHCT-
BeHHbIX rpeiidepoB (popmel Ne /-2, mpejcTaBieHHbIE HA PHC.
1.58, a) moryT ObITh NPAMBIMH HJIH BBINOJHEHHBIMU 10 JIyre OK-
PY/KHOCTH, @ TAK)KE MOT'YT HMEThb Gojiee ClI0XKHBIH MPOQHIIb, NOIy-
YAEMBbIil ITyTEM CONPSHKEHUS MPAMOIi ¢ Ayroil OKpY;KHOCTH.

[1pu 3TOM YCTAHOB/IEHO, YTO JUlA 3aXBATa CEJILCKOXO3AHCTBEH-
HBIX MaTEpPHAJIOB (CHJIOCA, CEHAXKa, COJIOMBI, CEHA) ONTHMAIbHY IO
(dopmy umeroT 3yObs, poQUIIb KOTOPHIX COOTBETCTBYET AYre OK-
PY/KHOCTH C LICHTPOM Ha OCH BpamieHus democteii (popma Ne 4,
puc. 1.58, a). 3yObs Takoit (GopMbl, BHEAPAACH B MATEPHAJL, OKa3bl-
BAlOT Ha HEr0 MHHHMAaJIbHOC BO3JeiiCTBUE M WCIBITBIBAIOT HaW-
MEHbLIHE CONPOTHBIICHHA.

[Ipuuem Juisi CEILCKOXO3SMHCTBEHHBIX Ipei()epoB UCIONb3YIOT
3y0Obs KPYyI[JIOro [ONEpPEevYHOro ceueHus, Tak Kak Takas Qopma
obecneyuBaeT HAMMEHBILYIO 3aTPATy YCH/IMH HA BHEIPEHHE.

[peiidepsl s paboThl ¢ JApeBecHHOH UMElOT ropasno Gonee
MacCHBHBIC 3yObsi, B OCHOBHOM [PSAMOYIOJIbHOIO TIONEPEYHOIO
ceyenust. OOYCIIOBICHO 3TO TEM, 4TO MPH 3aXBaTe APCBECHHBI HA
4eNIOCTH rpefidepa AiiCTBYIOT 3HAYHTENBHbIC PACIIOPHbIE YCHIIN.
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a - Gapmu 3yikeh zpeidenoh ceascknxnasicmBensnzn HOIHOYEHUS

1w 1

7 - doprel 3udbeb zpeddepol dng dpebecuny

T4 15 16

Puc. 1.58. TIpopunn 3yGre rpeiidepo. nprumensempix
B CEILCKOM M JIECHOM XO3siicTBe

=
R

130

Kak Buano u3 puc. 1.58, 6, 3yObs rpelidepos, vcnonb3yemsix
Juis paboT ¢ JipeBecuHOi, UMEIOT GoJiee COKHBIH MPOPHIIb.

@opmbl 3yobes Ne /3, 16 u 17 Henonb3yioT JUis 3axXBaTta navex
Opesen. [Tpuuem, kak ykaseiBaer npodeccop b.A. Taybep, nanbo-
jiee paunoHaibHoi (popmoii 3yObeB Juls dTHX Lesel sBiseTcs cep-
noeuHas (popma Ne /7) [270]. Kpome Toro, b.A. Taybep ormeua-
eT, 4ro (opma yemocTel NomKHA ObITh Takoi, 4ToObl OpeBHa B
CMBIKaEMOM KoBILE rpeiidepa Moriu nepemerarbes rnoj JeicTsu-
€M BBIMHPAIOMIMX CHJI, CO3/1aBAEMBIX MpH CONMKECHUH YETIOCTEH,
HE 110 BEPTHKAJIH, & 110 HAKJIOHHO# 1uiockoctH [269, 270].

Buytpennuit npodunb KIbIKOB y rpeii)epoB, HCHONb3yEMbIX
Juisi cbopa nopyOOUHbBIX OCTATKOB, & TakiKe KielHei y rpeiidepos
KJICILEBOTO THIIA BBINOAHEH B BHJEC JYrH OKpPYA’HOCTH ((opma
Ne 13). ®opmy Ne 14 umeror 3yObs rpeiid)epoB 4eNMIOCTHOrO THIHA,
KOTOPbIC NPHMEHSAIOT JUI 3aXBaTa OTAC/IbHLIX CPE3aHHbIX JICPEBb-
€B Wi navek OpeseH HeGobioro 0obema. 3yobsamu Gopmbr Ne /5
cHaOkKEeHbI y3KOUEIIOCTHBIE rpeiieprl, IPUMEHAEMbIE ISl 3aXBaTa
IITYYHBIX OPeBEH WM OJIMHOYHBIX CIMJICHHBIX CTBOJIOB JICPEBLEB,
KYCTapHUKA U MCIIKOJIECHSI.

W3yuenne pabor uccnenosareneii [53, 71, 72, 111, 114, 135,
204, 212, 269-271] no3sonuio caenath BEIBOJ O TOM, 4TO (hopmMy
3yObeB HEOOXOAHMO ONTUMH3HPOBATH JUIA KAXKIOI0 KOHKPETHOTO
BH/IA BBINIOJHACMBIX PabOT B 3aBHCHMOCTH OT XapaKTECPHCTHK IPy-
3a. YuuTbIBas, 4TO MPOUECC 3aXBaTa KYCTAPHUKOBOH pacTHTE/Ib-
HOCTH BO MHOTOM OT/IMYaeTcsi OT 3aXBaTa KPYIVIOH JPEBECHHbI H
CEJILCKOXO3MIICTBEHHBIX MAaTEPHAJIOB, palHoHaibHas dhopma 3y0bes
rpei(epoB, HCNoIb3yeMbIX Uit paboT ¢ KyCTApHHKOM, JMOJIKHA
UMETh CYLICCTBEHHBIE OTIHYHMA OT PACCMOTPEHHBIX BbILIE (OpPM.
[1pu 3axBare KycTapHHUKA OCHOBHBIC COIPOTHBICHUS MPUXOAATCA HA
C/KATHE CrO KPOHbI M MEPEMEILECHHE JIPEBECHHBI 110 BHYTPEHHEH 110-
BEPXHOCTH 3yObeB, MpHYeM NPOHMKHOBeHHE 3yObeB rpeidepa B
KPOHY CPE3aHHOrO CTBOJIA IMPOMCXOJHT NPAKTHUECKH Oecrnpensarer-
BeHHO. CneoBaTenbHO, ONTUMANbHBIA npoduib 3yObeB /Ui HOBOI
KOHCTPYKIHH rpefidepa pomken obecneynBaTh HAaHMEHbIINE 3aTpa-
ThI SHEPIHH HA CIKATHE KPOHBI H TPEHHE JIPEBECHHBI O OBEPXHOCTH
3y0ObeB MPH CMBIKAHUHU YCJIFOCTEH.
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Pacemotpum ocHoBHbIe lapameTpsl rpeiidepos, K mcty KOTo-
PBIX OTHOCAT: pabounii 06beM, UHCIO 3yObeB HA YETIOCTH, MUPH-
HY YCJTIOCTCH U BEITHYHHY HX PACKPBITHSL.

O.T1. Arsickun [53] pexomenayer pabGounii o6bem 3yGuatoro
rpeiiepa ¥, 11 CHIOCHO# Macchl ONpeaesTh 1o bopmyne:

V. =2CC,, (1.15)
p

rae (F— macca 3a4cprbiBACMOr0 Matepuana, Kr; p — IIOTHOCTE
CHIIOCHOH Macchl, Kr/mM*; € — KOYDOULUHCHT, yauTHIBAIOLIHI YBC-
JTHYCHUC 3a4CepNbIBACMOTO 00BEMA 3@ CUCT CHII CHCIICHUS YacTH-
uck cunoca, €= 0,65...0,7; C, — koadpduument, yunrteiBarommii
JIOTIOTHHUTENILHOC YIUTIOTHCHHE CHIIOCA YCITIOCTSAMH NPH CMbIKAHIH,
C,=092...0,94.

Ulnpuny uyemoctn B onpenensior o popmyne b.A. Tay6epa
[53, 72, 269]: o

B=kV, , (1.16)

re k — nonpaBouneiii Kod(Gpuunent (uis cunoca k ~1.1).
Yucno 3yoweB Ha wenoctu n, [53, 72]:

B
n ==, 1:17
i (1.17)
riae /,— paccTosiHue MEKILY 3yObaAMH, M.

O.I1. Arsackun [53] npeanaraet ans OnpeaeicHns BEIHTHHbI
PacKpBITHA YEIIOCTEH L HCIOIB30BaTh CICAYIONICE BhIPakCHHC:

B
L=—, (1.18)
¢

e @ — KOXHIMCHT, yCTaHABIHBAONIHIT COOTHOIICHHE MCIKITY Be-

JIMYMHOI PACKPBITHA M NIMPHHOIN YCIIOCTH JUIS 3aXBaTa PasiiHuHbIX
IPY30B.
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OnTHMankHOE COOTHOILIEHHE MEKJy Napamerpamu rpeiidepa
MOJKeT ObITh MpEeJICTaBAeHO B ciietytomem Buse [135]:

o _g. (1.19)
F

rae L, — paccrosHue MEkKAYy OCHOBaHHAMH 3yObEB NMPOTHBOIO-

JIOKHBIX YEIHOCTEH B 3aKPBITOM MOJIOKCHHH, M; ' — PajinyC Yelio-
crTeit, M; | — paccTosiHHe MEIKY OCAMH YEIHOCTEH, M.

B cBoux paborax [269, 270] b.A. Taybep ormeuaer, uTo
pacKpbITHE YeNtOCTe NpH 3axBaTe OpeBEH ClieAyeT yCTaHABIIHU-
BaTh B 3aBUCHMOCTH OT 00beMa NAUKH, NOJUICHKAIICH 3a4epribl-
BAHMIO, CPE/HEro juamerpa OpeBHA, €ro JUIMHBI U YCIOBHH Be-
JeHus pabor.

O[HaKO CYLIECTBYIOIIHE METOJMKH pacuyeTa IapaMerpoB
rpeiidepHbIX MEXaHU3MOB 1S cOopa Kpyriloi APeBeCHHbI, HACHII-
HBIX M BOJIOKHHUCTBIX MAaTEpHaioOB HEBO3MOKHO HCIIONIB30BATEL NPH
NPOEKTUPOBaHUM rpeiidepa Ui noa60pa Cpe3aHHOro KyCTapHHUKA.
K tomy ke, HOBas koHCTpyKuus rpeiidepa nomkna obecneynBaTh
cOOp OTACABHBIX CTBOJIOB KyCTApPHHKA, MOMABLIMX MOCIE CPE3KH B
pycllo KaHaja, BCAEICTBHE HEro KyCTapHHK CIEJyeT paccMarpu-
BaTh KaK LITYYHBIi rpy3, U napaMeTpsl rpeiidepa ycraHaBIuBaTh B
3aBUCHMOCTH OT Pa3MEPHbIX XapaKTePUCTHK 3TOrO rpys3a.

OJ1HaKO pa3MEpHbIC XapaKTEPHUCTHKH KYCTapHHKOBOH pacTH-
TEAbHOCTH JIAKE B NPE/eax OJHOI MOpPO/bl BAPBUPYIOT B J0CTA-
TOYHO IHPOKOM jnanasone. [1oatomy npu BbIOOpe OCHOBHBIX Na-
pameTpoB rpeiidepa HeoOXOAMMO OPHEHTHPOBATHCS HA CpEiHe-
CTATUCTHYECKHE Pa3MEpHbIC XapaKTEPHCTHKH KyCTapHHKa (cpei-
HHE AHAMETP, BBICOTY, IIHPHHY KPOHBbI).

Ecnn opueHTHpOBaTHCS HA MAaKCHMAJIbHBIC pasMepbl KycTap-
HHKa, TO 9TO NPHUBEACT K YBEIHYCHHIO METAIJIOEMKOCTH KOHCT-
pykuuu rpeiijepa ¥ CHHKCHHIO KAa4yecTBa BBINOJHIEMBIX padot
npu cbope Gojee MenKoH KyCTapHHKOBOH pacturenbHocTH. Opu-
CHTHPOBATLCS HA MMHUMAJIbHBIC PAa3MEpbl KYCTapHHKA TaKKe HE
crie/lyer, Tak Kak rpeidep HeBo3MOKHO OyaeT MCHob30BaTh IS
U3BJICYCHHUS N3 KaHaia 6osiee KPYNHbIX KyCTOB.
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1.3.4. O6opynosauue, npuMensieMoe /1/is iepepaboTKH
APEBECHOH PACTHTENLHOCTH B IIENY

JpeBecuHa yiansgeMoro BIOJh KAHANOB KyCTAPHHKA MOJKET
HMCTb pPas3siMyHOC X03AHCTBCHHOC NMpUMEHCHHE. JocTaTtoyHo M-
pOKOE pacrpoCcTpaHeHHE NOMYYHIIO HANPABICHHE €€ NepepaboTKH
B QHCPreTHYCCKYIO WITH TEXHOIOTHYCCKYO LISy,

OcHoBHBIM 060pYI0BaHHEM UTS TIPOM3BOJICTBA TICITHI ABJISIOTCS
HOXEBBIC PyOHIbHBIC MaumHbl. OHH MOTYT ObITh CTALMOHAPHBIMHU
WM nepeiBWKHBIMH, CTallMOHAPHBIC MalIHbI BHICOKOTIPOH3BOIH-
TENbHBI, HO UMCIOT 3HAYHTCITLHYIO METAIOCMKOCTb, CIIOXKHBI B IKC-
IUIyaTaluu, H JUI UX yCTaHOBKH TpebyeTtcs ()yHIAMEHT, 4TO HC-
KITI0YacT BO3MOXKHOCTh ObICTpoil nepebpocku ¢ onnoro obbekra
Ha JIPYroi. YYHTBIBasg K TOMY K€ HU3KYIO TpaHcnoprabenbHOCTh
YAAIACMOH PaCTHTEILHOCTH, Hanbosiee Henecoobpa3Ho NCHoab30-
BAaHHC MEPEABIXHBIX PYOHALHBIX MamuH. K TexHOmOrHyeckomy
000pY/I0BaHHIO TaKMX MALIHH OTHOCATCS: PyOMJIbHAs yCTaHOBKA,
MEXaHH3M TMOJAA4H JIPEBCCHHBI K PYOHIBLHON ycTaHOBKE, MHpOMa-
HUMYJIATOP JUIA YKNAJAKH APCBCCHHBI B MEXAHH3M I10/1a4M, YCTPOii-
CTBO JUIs HanpaBJeHHOro BbIOpoca wiensl (enonposos) [73, 105].

[lepensrxHbic pyOHIbHBIC MAIIHHBL 110 NPUHLAINY arperaTy-
POBAHMA MOAPA3ACNAIOTCA HA CAMOXOJIHbIC, TIOTYNPHIICITHBIC, NPH-
LCTHBIC H HaBeCHbIE (pHc. 1.59).

MEPELSHRHAE PYBH/bHLIE Hlﬂa'“‘li
canoxo0He ’%\(

Puc. 1.59. Pa3neneHne nepe/iBHKHBIX PYOHIBHBIX MAIIHH
Mo MPHHIHITY arperarHpoBaHAs
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Canvoxodusle pyOWIbHBIE MALIHHBI BbIIOJHEHBl HENOCPEICT-
BEHHO Ha 0a3e camMoOXojHOro uiaccu (aBTOMOOMIB, TPAKTOP), Ha
paMe KOTOpPOro pa3MeIlaioT TEXHOJOrHYeckoe 000pyAoBaHHE.
[IpuBos pabouero opraHa TakKMX MallMH B OCHOBHOM OCYILIECTBIIsA-
erca OT JABurateis 0azoBoro Tpaktopa. JlaHHble MalllMHBI Xapak-
TEPU3YIOTCH BBICOKOH IMPONU3BOAUTENBHOCTBIO, @ TAKIKE MOBBILICH-
HOM MPOXOAHMOCTBIO H MaHEBPEHHOCTBIO. Takue MauIMHbl Haubo-
Jiee 1enecoo0pa3sHo MPHMEHSTh HA BbIPYOKAaxX CO 3HAYMTEIIbHBIM
sanacoMm nepepabarbiBaeMo JpesecuHbl. K HejocTaTkam camo-
XOAHBIX PYOMJIBbHBIX MALIMH CJCAYET OTHCCTH HX 3HAYMTCILHYIO
Maccy, 00JIbLIYIO IHEPrOEMKOCTh H BBICOKYIO CTOHMOCTD.

IToaynpuyennvie pyOGHibHBIE MALIHHBI OTANYAIOTCA OT CaMo-
XOJHBIX TE€M, YTO HX TEXHOJOrM4eckoe oOOpyJOBaHHE MOHTHpY-
ercsi Ha HECaMOXOJHOM LIACCH C JIByMa M 0ojiee KOJICCHBIMH
ocsimu. Kak npaBuiio, Ha TAaKOM LLIACCH YCTAHABIMBAIOT aBTOHOM-
HBII JM3C/IbHBIH JABHraTeb /15 IPUBOJA BCEX Y3710B PYOMIIBHOMH
MaluHel, ['py30MopeMHOCTE MHOTOOCHBIX [LIACCH TO3BOJIAET
pasMeniath Ha HHX pyOH/IbHbIC YCTAHOBKH IOBBILEHHON NPOH3-
BOAMTEIBHOCTH. [ MAPOMAHUNYNATOP IS MOHAYH APEBECHOIO
CBIpbs B PyOMIIbHYIO YCTAHOBKY MOJKET OBITh YCTAHOBIIEH HEMO-
CPE/ICTBCHHO HA CAMOM [IACCH MM Ha 5Aa30BOM TpaKTOpe-TAraye.
Hepocrarkom Maniu JAaHHOTO THOA ABISETCS OrpaHHYEHHAN MO-
OMIILHOCTH, YTO 00YCJIOBJIMBACT HX NPHMEHEHHE HA CIELHAIBLHO
00yCTPOCHHBIX IJIOLIAKaX, PUMBIKAOWIKMX K aBrojoporam. Ta-
K#e pyOunbHBle MaliMHbl 3((PEKTHBHO UCIIONL30BATL NIPH OYHCT-
Ke miomajieii ¢ HeOONBIINM 3a[lacOM JpeBeCHHB! Ha | ra, HO Ha
KOTOPBIX MPOM3PACTAIOT KPYITHbIC ACPEBbsS ¢ HAMETPOM CTBOJIA
cebiiie 20 cm [105].

K npuyennviym oTHOCAT pyOH/IbHBIE MAlIUHBI, TEXHOIOIHYE-
cKoe 000opyoBaHHE KOTOPBIX Pa3MEllEHO HA OTACIbHOM OJHO-
OCHOM Mpuuene uau nonynpunene. B GonbmMHCTBE Cclydyaes
NpULieHbIC pyOHIIbHBIE MALIMHBI HE MMEIOT I'MJIPOMAaHUIYJISATO-
pa Juisi [OAA4YM JIPEBECHOTO Chipbsi B PYOHIIBHYIO YCTaHOBKY,
BCICACTBHE 4ero s #uX OoOCHyKuBaHHs npupiekaioT |-2
seromorareabHbiX padounx [105]. Hpuuenusie pyOnibHbic Ma-
LIHHBI arperaTHPYIOTCsl ¢ KOJICCHBIMM TPAKTOPAMH CEJIbCKOXO-
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34lCTBEHHOT0 HA3HAYCHHUS WIH CO CHELMANBHBIMH ICCHBIMH W
/IECOXO03AHCTBEHHBIMH TpakTopamu. [Tpu 5TomM npuBox paboucro
opraHa pyOuiIbHOH YCTaHOBKH MOKET OCYHICCTBIATHCSH KAK OT
Asuratesis 6a30Boii MamMHbl (0T pasnaTouHol KOpobkHM uepes
KapJIaHHbIH Ball), TaK M OT aBTOHOMHOI'O AN3EIbHOTO JBUTATCIS,
YCTAHOBJICHHOTO Ha npuucne B 0yoke ¢ pyOMIIbHOI yCTaHOB-
koM. Tpuuenubiec pyOHUIBLHBIC MAIHHBI B OCHOBHOM HPUMCHSIOT
NIpH H3MCIILYCHHH HA LIENY MaaOMEpHOIi IPCBCCHHEI (KyCTapHHK,
BCTBH, Cy4bsl, O0JIOMKH TOHKOMEPHBIX CTBOJIOB H T. 11.). Jlanubic
MAalIHHBL, B OTJHYUC OT CAMOXOIHBIX H TMOJMYNPHIECITHBIX, HMCIOT
HAMHOTO MCHBIIIHEC radapuTHBIC Pa3Mephbl H MACCY, OJHAKO YCTY-
NalT CaMOXOIHBIM B MAHEBPEHHOCTH.

Hasecnvie pyOuibHbIC MAIMHBI arPEraTHPYIOTCS € CEIBCKO-
XO3AHCTBCHHBIMH TPAKTOPAMH Masioif MOIIHOCTH. DTH MalIHHbI
HaBCUIMBAIOT HAa TPEXTOUCYHBIH MEXaHH3M HABCCKHM TPAKTOpA.
[IpuBox pabodero oprana pyGuiIbHON MalMHBI OCYICCTBISCTCS
or BOM 6a3oBoro tpaktopa, Ha KOTOPOM TaKXe MOXKCT GbITh
YCTaHOBJICH THIPOMAHHIYJIATOP ¢ rpeidepHpiM 3axBaToM s
MCXaHH3alMK MONAYH ChIPbsi B pyOMIBLHYIO yCTaHOBKY. [Ipuuem
THAPOMAHHITYIATOP MOHTHPYIOT Ha BCHOMOTaTEIbHYIO pamy,
3aKPCIVIACMYIO HAa TPaKToOpc TakuM o0pa3oM, YTo MeXaHH3M
3aHeil HaBeckn 1 BOM octaiorest cBOOOIHBIME UIS TEXHOJO-
rudeckoro obopynosanns. COBpeMCHHBIC PyOHIBHBIC MAUIHHbI
JAHHOrO THIA HMMCIOT JOCTATOYHO BBICOKYIO TMPOHM3BOAMTCIIb-
HOCTh, 00s1a1a10T HEGOMBIIIONH MAcCOit, NPOCTHl B IKCIIYaTALNH,
obecrieunBaloT H3MeNIbYCHHE HCOOMBIIMX JEPCBHEB M MO3BOJIA-
0T MOJy4YaTh LIEHY pPa3iH4YHBIX (PPAKIHOHHBIX CcocTaBOB. Ha-
BCCHBIC PYOHIIbHBIC MauUTHHBI XapakTCPH3YIOTCS BHICOKOH MO-
OHIBHOCTBIO, Y4TO MMeeT GOJbIIOE 3HAYCHHE, TAK KAK KAHAb]
ABJIAIOTCSA JTHHCHHBIMH COOPYXCHHAMH JOCTATOYHO OOJbIION
MPOTAKCHHOCTH, M, CIICAOBATEIBLHO, IPH H3MEJIBUCHHH Yilanse-
MO#i ApeBECHHBI TPeOYIOTCS YacThie MEpeMemcHus PyGHIBHOI
MamuHel. Kpome Toro, nanubie MaimmHpl 061anal0T I0CTYNHOI
AT SKCIUTYaTallMOHHBIX OpraHHu3auMii 1eHoil W MOryT arpera-
THPOBATHCA C TAKHMH IHHPOKO PacIpOCTPaHCHHBIMH TPAKTOpa-
mu, kak MT3-80, MT3-82 u MT3-100.
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BenynmM MHPOBBIM JIHACPOM B NMPOH3BOACTBE HABECHBIX PY-
OMIILHBIX MALIMH 719 H3MEJIbYCHHS JIPEBCCHHBI B YHEPTeTHYCCKYIO
ueny ssisiercs ¢uuckas ¢upma «Farmi Forest Corporation». B
HACTOANICE BPEMs HA POCCHICKHI PHIHOK 3Ta (upMa rmocTasaset
Tpu Mozean pyouishbix Mamnn (CH160, CH260 u CH380), koto-
pbie MOTYT UMETh pa3nuuHyro Moaudukanuio. TexHuyeckne aaH-
Hbic HaBecHbIX pyOmnbHBIX Mamme CH160, CH260 u CH380
npeacrasiacusl B Tabn. 1.11 [105, 182, 226, 287, 297].

Tabnuma 1.11

Texuuueckue XapaKTepHCTHKH HABECHBIX PYOHIBHBIX MAIIHH,
BhINycKaembiX pupmoii «Farmi Forest Corporation»

MakcuManpHbII 611c- Ipoiisso-

l\ﬁ/lapka i aMerp Hnuua Macca, I:::;p:“;p JIHTENb-
PYDILTbHOR) e mbuaemoro | mermsr, ma KT Satit, 4B HOCTD,
MalinHbI NepeBa, MM ’ My
CH160 160 13 360 10-20 5-20
CH260 260 7-25 860 30-70 10-40
CH380 380 7-30 1600 100-150 30-70

Bce tpu Monenu MoryT paGotaTh B IBYX peKHMax 3HEProrio-
tpedbnenns (1000 06./mMun nin 540 06./mun) [105, 182, 226, 287,
297], npu STOM TOMHMO JPCBCCHHBI OHH CIOCOOHBI M3MeNbYaTh
njacTMaccy, kaptos, oymary u 1. n. Kpome toro, npeaycMorpena
BO3MOXKHOCTh CTALMOHAPHOH PabOThl ITUX MAILUH C NTPHBOJOM OT
anekrpoasurarens [287].

M3yueHHe TEXHHUYECKHX XapaKTCPUCTHK pPa3NHYHBIX MOJM-
puxauuii pyounbsaeix mMamme Gupmel «Farmi Forest» [287] cBu-
ACTCNLCTBYET © TOM, 4TO Jyis mnepepaboTKM JApPEBECHO-KYyC-
TApHHUKOBOIH pacTHTENLHOCTH, yIanseMoii BIOIL KaHAJIOB, HaW-
Oonee moxxoaut mammua mapku CH260 HF-2EL (puc. 1.60).
JlanHas MalmuMHa MO3BOMSET U3MEAbYaTh OTHC/HbHBIC AEpPeBbA C
AUamMeTpoM cTBotia 10 260 MM ¢ MonyueHUEM ekl Ui pa3jiuy-
HOI'O XO3SHCTBEHHOIO MCMONb30BaHHA. B KoMIuiekT pyOmibHOM
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mamuHel CH260 HF-2EL BXOAMT IHAPOMAHHIYIATOP C Uemio-
CTHBIM 3aXBAaTOM, YTO Ja€T BO3MOMKHOCTH [OJHOCTHIO MEXaHH-
3MpOBaTh MpPOLECC NepepaboTku yaansieMoil APEBECHOi pacTu-
TenbHocTH. Kpome Ttoro, B kadecrse 6Ga3oBoit MauimHel s
CH260 HF-2EL nanGonee noaxoaut tpakrop MT3-82, kotopiii
HMCETCSl PAKTHYECKH BO BCEX OPraHM3aLMsiX, BBIMOJHSIOLIMX JKC-
IUIyaTauHoHHbie paboThl 10 ouncTKe Kananos. [Ipy Hasecke pyOmb-
1O Maunbl CH260 HF-2EL na MT3-82 ee skerutyaraumio sddex-
TUBHCH BCErO OCYIICCTB/ATL B PEKHUME TMOHHKCHHOIO 3HEProrno-
Tpebienns ¢ YacToToil Bpaiienus pabouero oprana 540 o6./mMun, Tak
KaK HOMHHAJIbHAA MOUIIHOCTH Tpaktopa MT3-82 me nossonser
obecrneunts HOpMaIbHOI PaboThl PyGIIBHOI MalHLL IPH Bpa-
1eHuHU ee pabouero opraua ¢ yactoroit 1000 06./Mun. Xapakrepu-
crukH pyowibHoii mammubl CH260 HF-2EL npu pabote B pesknve
MOHMXEHHOTO sHepronorpedbnenus (540 ob/MuH) npeacrasicHbl
Ha puc. 1.61 [287].

Hechuodumoe mouwocme wBm
-1

o 5 '] 15 0 25 L]
Pamep wenw, M0

Payes menw,

Mipousbodumeasmotme. m/

Puc. 1.61. Xapakrepucrugu

Puc. 1.60. UsMensuenue pyOnibHoit Mawmnsl CH260 HF-2EL

KOPOTKOMEpHOIT PEBECHHbI TPH YACTOTE BpallleHs
pyOuILHOI Mammuoit CH260 HF-2EL padouero oprana 540 06/mnH
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HeobX0MM0 OTMETHTB, YTO TEXHHYCCKHE CcpercTBa, obecre-
ypBatote c6op cpe3aHHON PacTHTEIBLHOCTH, HE JI0JDKHBI IOy C-
KaTh YPE3MEPHOTO 3arpsA3HCHHA [PCBCCHHBI TPYHTOM, HAJIH4HC
KOTOPOrO HE TOJIBKO YXY/IIACT KAYECTBO MOITyYaeMoit MICbl, HO H
yCKOpSAET H3HOC pabouero opraHa pyOHIbHOH MalIHHbL.

1.3.5. Texuuueckue cpecrBa, NpuMeHseMbie
I yIaJdeHHust H YTHETeHHsA MHeH

[IpoGiiema mpenoTBpaiicHus BO300OHOBICHHA pocTa MOPOCIH
OT TIHCH Ha OPOCHTEC/IBHBIX KaHAJIaxX ABHACTCA 0COOCHHO aKTyallb-
noii. Mmenno 3iech cyiiecTByioT Haubosnee OnaronpusTHeIC UL
ITOrO YCJIOBHA — HANWYKHE BOJbI M cBeTa. [ToaToMy, eciid He yna-
JIATH THH, YK€ uepe3 HeOOMbUIoH MPOMEKYTOK BPEMEHM BbIpac-
TAKT MHOTrOYMCIICHHBIE oOeru u ekt oT npocroro cpesanus
JIPEBECHO-KYCTAPHUKOBOH PACTHUTE/IBHOCTH CBOJAHMTCA Ha Het. Jlud
peleHus AauHoi npobieMbl HCOOXOMMO NPOAHANH3UPOBATh CY-
HIECTBYIOIIHE COCOOBI YAaNCHUS U YTHETCHHA ITHEH.

1.3.5.1. Cniocodwt yoarenusn nrieu

B Hacrosice BpeMsi, COrIacCHO MHOTOYHCIICHHBIM HCCIIEN0BA-
uusm [73, 229, 249, 253, 292], wauboneluee pacnpocTpaHCHHE
TMOJYYWIN CICIYIONHE CMOCO0b YAICHUS H YTHETCHUA MTHEH: Me-
XaHHYCCKHIT, XHMHYCCKHI1, TEPMHUUCCKHI, IICKTPHUCCKHI, B3PHIB-
HOIT M OMOTOTHYECKHIA.

Mexanuyeckuii cnocot aBnsercs Hanbosiee pacrnpoCTpaHECH-
HBIM H (PPEKTHBHBIM, TaK KaK MOJIHOCTBIO peiacT npodiemy Bo-
300HO0BICHHA pocTa nmoberoB. OH 3aKN0YacTcs B MEXaHHYECKOM
yJIaJCHWH TTHCH BMECTE ¢ KOPHEBOI CHCTEMOM ITyTEM HCIIO/Ib30Ba-
HUSL CHICHHAIN3HPOBAHHBIX KOPYEBAILHBIX MallMH M 000pya0Ba-
s,  [lpw 2TOM  WCHONBL3YIOT  KOpueBATENH, KOPYCBATCI/IH-
cobuparenu, KOpUeBaTCIH-MOIPY3YHKH, KOPUCBAIbHBIC OOPOHBI,
POTOPHBIC KOPYCBATEIIH H T. 1.

K pasnoBuaHOCTH Mexanudeckoro crocoba yjnajacHus mnHei
MO’KHO OTHECTH CIUIONIHOE riiyOoKkoe hpezepoBanue mnouBbl BME-
CTE€ C MHAMH M KOPHEBOH CHCTEMOI CreHHaJIbHBIMH MalIHHAMH
tuna MTT1-42A, MTI1-44J1, ®KH-1,7.
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OnHaKo KOpYEBAaHWE IMHEH HMMeeT psJl HeJAO0CTAaTKOB, 3HAYH-
TeJIbHO OPPAHHYHBAIOLIMX MPHMEHEHHE JIAHHOTO crocoba Ha opo-
CHTEJIBHBIX KaHAJIaxX:

® O[IaCHOCTh MPOBEJACHUS KOPYEBAIbHBIX padoT B Hemocpes-
CTBEHHOH 0JIM30CTH OT KaHana;

e QosblLIAs BEPOATHOCTD MOBPEXKACHHS O0IHIOBKH;

® HEoOXOAHMOCTh MOCACAYIOIEro YAAICHHS HIH YTHIIH3ALHH
KOPHEBBIX OCTATKOB, 3a4aCTY10 CHIILHO 3arPsA3HEHHbIX ASPHHHOI;

e 0043aTe/ILHOCTL [POBEACHUS [MOC/ACAYIONHX ONepauui 1o
BBIPABHHBAHHIO H IJIAHUPOBKE OepMbl;

® BBICOKAsA TPYAOEMKOCTb H CTOUMOCTb paboT.

Xumuueckan obpabomka apbopuyudanu — 310 cnocod, npu
KOTOPOM IpPOU3BOAUTCA 00paboTka MM MHLEKTHPOBAHHE B TCIO
MHA XMMHYecKoro npenaparta (apOopHiIMIa), OKa3bIBAIOLIErO pas-
pyluaioiiee uwin yrueratomiee aecrasue. O0pIuHO apOopuigaMu
HPOH3BOAT HEMOCPEACTBCHHYI0 O0OpaboOTKY KyCTApHHKA NyTEM
onpsickuBanus. [locne onpeickuBanus apbOpHINALI, NPOHUKAsA B
pacTeHusl, HAKaIJMBAIOTCS B MHTCHCHBHO PACcTYIUMX TKaHsiX, Ha-
PYIIAIOT NpoLecchl OOMEHA BELIECTB, B PE3Y/ILTATE HEro [POHCX0-
JWT OTMHpAHHE pacTeHuii. Pactenus norubaior, 3achiXaior, H Ha-
YUHAETCS NPOLECC pa3IoKeHUs: KOpHEBOH cucteMbl. 3a 2-3 roja
10CJIe XUMHYECKOH 00pabOTKH TOHKHE CTBOJIbI KYCTAPHHKA H [HH,
OCTABLIMECS MOC/E CPE3aHHs [PEBECHO-KYCTAPHHKOBOH pactu-
TEIbHOCTH, NPEBPAlIaloTcs B JIOMKHH cyXxocToi. g ovucTkm
TEPPUTOPHH NPOBOAAT JOMKY H YOOPKY OCTaBIIEHCS CyXOH JpeBe-
CHHbI M NHEH MeXaHM4YecKuMH cpejicTBamu (Oylibio3epamu, Tpak-
TOPHBIMH TpalbisiMH, KOpYeBaTeIAMH-COOHPATENAMH, TPaNoOBOH
HENbIO, KATKAMHU), 3aTEM YHHUTOKAKOT UX OOBLIYHBIMH CIOCOOAMH
(crpebaroT B BaJibl M KY4H, a 3ateM Ckuraior) [235].

Xumuueckyrw 00paboTKy NMpOBOAAT ONPBLICKHBATENAMH, a3po-
30/IbHBIMH T€HEpaToOpaMu u Opanjacnoiiramu. JIns onpbelCKUBaHUs
apOOpULMABI pACTBOPAIOT B BOJAC HIIH JKHJAKOM TOIIMBE., XHMHUYE-
CKYH0 00paboTKy pekoMeH/lyeTcs HPOBOINTb B O€3BETPEHHbIC JIET-
HHE JIHH C KOHIIa Mas /10 cepeinHbl aBrycra [292].

Jlns nposeznenus paGoT no YrHETEHHIO MHEH BJOJIbL OpOCH-
TENbHBIX KAHAIOB Pa3pelleHO MPUMEHATh [penaparhbl payHJarl,
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TopHano, raudocat u apcenan [60, 119]. Paynnan — npenapar
CILUIOLIHOTO ICHCTBHUS, OCHOBAHHOTO HA MOJABICHHH OCIKOBOroO
cunresa. [Tponnkas yepes MOBCPXHOCTL Cpe3a, OH MEPCHOCUTCS 110
BCEil KOPHCBOMH CHCTEME, B pe3ysbTaTe Yero TKaHH PacTeHHs Io-
rudalor. PayHjan ABIACTCS OMHUM H3 OTHOCHTEIBHO Oe30macHbIX
JUId 4eloBCKAa M OKpY’Kaiouie cpeabl apOOpHIMIOB, MOCKOIBKY,
nonazas B no4sy, oH ObicTpo pasznaractca Ha NO;, P,Os, CO, ,
H,O. [Mepnon nonypacnana cocraBaser o 11 Hemenb, modatomy
CYILCCTBYET BO3MOMNHOCTH €0 HCIOIb30BAHUSA HA OPOCHTEIBHBIX
kananax [119].

Henocratkamu, orpaHH4MBaIONIMMHU IPHMCHECHHE XHMMHYCCKO-
ro cnocofa il YrHETCHHS MHCH, ABIAIOTCA: 3aBHCHMOCTH OT 110-
TOIHBIX YCIIOBHIH; BEPOATHOCTh NMOMNAJMAHNA B KAHAN; HCKOHTPOIIU-
pyeMoe ONpbICKUBAHHUE BCEH MHHCTONH TMOBEPXHOCTH, MPHUBOIAILCE
K 3HA4YHTEILHOMY IIepepacxojly JOpOroro npemnapata U 3arpssHe-
HHIO OKPYKatoUIeH cpeibl.

Teprnveckuti cnocob 3akaovaeTcs B JUIMTEIABHOM BO3JICHCT-
BUH BBICOKOIT TeMmricpaTypoil Ha MOBEPXHOCTh MHA. JJaHHBIH crio-
¢co0 NPUMEHAKT B OCHOBHOM NpPH CKHTAaHHM HAJ3EMHON YacTH
KYCTapHHKOBOH PacTHTENLHOCTH M mopocieit naeit. s 51oit ie-
A4 BBINYCKAOT Pa3inuHble OTHECMETHI M Ta30MIaMCHHBIC MALIMHbBI,
KOTOPBIC YCTAaHABIMBAIOT HAa TPAKTOpaX HEOONBIIOH MOIIHOCTH.
JlocTonHeTBa crnocoda — mpocToTa, 0JIHOBPEMCHHOE YHHYTOKEHHE
pacTHTEILHOCTH PA3HBIX BHIOB M Pa3MEpOB, BO3MOKHOCTH 00pa-
0oTkH KaHaoB pa3nHuyHOI (opmbl. OCHOBHbIC HCAOCTATKH —
OonbIIOH pacxoji TOIUIMBA, 3arpA3HCHHC OKPYXKAIILICH Ccpembl,
3HAYHTCIIBHAS TTOKAPOOTIACHOCTh, BEPOATHOCTH MOBTOPHOIO BO-
300HOBJICHHA POCTA MOPOCIIH.

Dnexmpuveckull cnocob NpenycMaTpUBACT BO3IACHCTBHE HA TTHH
INEKTPUICCKUM TOKOM, CO3/IaBACMBIM CMCHHANBHBIM YCTPOHCTBOM
(MOLLHBIM TEHEPAaTOPOM), HABCUIMBACMBIM Ha 0a30BBIH TpakTOp.
Jlannbiit cnocod Kak Henb3s Ny4ie NOAXOANT Ui padoThl Ha KaHa-
J1ax, OJIHAKO Y HEro TaKKC HMCEIOTCA HEJOCTaTKH: JOPOTOBH3HA H
NPAKTHYCCKAs HEAOCTYITHOCTh TAHHOTO 000PYIOBAHNS JUTS OpraHH-
3alMil, IKCIUTYaTHPYIOUHX OPOCHTEIbHbIC KaHaubl; OoJbIIas onac-
HOCTh KCIUTYaTallHi MOIIHOTO JEKTPo0OOPYI0BAHNA; HEU3YHUCH-
HOCTb M Majas pacipoCTPaHCHHOCTB JaHHOTO crocoba.
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Bspwisnoil cnoco6 ocHOBaH Ha MCTIONB30BAHHHM JUIS YaNCHHS
IHEH HANpaBIeHHOTO B3pbiBa. MHHH-3apsi/| B3PbIBYATOrO BELIECT-
BA YCTAQHABJIHBAIOT B yriyOJIeHHE MOJ [HHU, @ 3aTE€M INPOHCXOAUT
ero nojipbiB. HemoctatkoM AaHHOro criocoba sBIsETcs €ro 10po-
roBusHa, 00A3aTE/IbHOC HAIHYHE ClCUHATIHCTOB-B3PLIBHHKOB H
CNCLMAIBHONO pa3spelicHHs Ha MNPOBEIACHHE B3PLIBHLIX palor.
Takke HEIOCTATKOM SABJSCTCA TO, YTO IMOCJE B3PLIBOB OCTAIOTCH
yriryOneHus, Kotopele HeoOXoauMo paspasuusarh. Ha opocurens-
HbIX KaHaJax [JaHHbli croco® He MOKET MPHUMEHATLCH, TaK Kak
IIPH MHHH-B3PHIBAX MOXKET ObITb HapyllleHa LEJOCTHOCTh OepM U
OTKOCOB KaHaJIOB.

Buonozuveckuil cnocod ypanenus MHeH 3aK/Ii04aeTcs B pasiio-
JKEHHH MX [OCPEJACTBOM WCIOIB30BAHHA MHUKPOOPIaHH3MOB, NPO-
HUKAIOIMX B Teao nHs. Jlanublii crioco0 He tTpebyer 6obimux Ma-
TEPHANbHBIX W SHEPTETHYECKUX 3aTPAT, NPOCT B MCIOJIL30BAHUH,
MOYKET TPUMEHATBCA HAa OPOCHTENbHBIX KaHajtax. Hepocratkom
3TOro criocofa ABJISAETCS CE30HHOCTh €ro MCMOIb30BaHUsA, JI0r0-
BPEMEHHOCTH, Mano3(eKTHBHOCTL M TPYAHOCTh NPHOOpETEHHS
HEOOXOAMMBIX MHKPOOPraHU3MOB U HAHECEHUS MX HA MTHU.

AHanu3 pacCMOTPEHHBIX CMOCOOOB CBHJECTENLCTBYET O TOM,
YTO MHOTHE M3 HHX MOJKHO HCIOJIb30BaTh HAa KaHAIaxX, OJIHAKO BCE
OHH UMEIOT T€ WIH MHBIC HEJOCTATKH Win orpanHyenus. Heobxo-
JIMMO OTMETHTb, YTO JOCTATOYHO d(PPEKTUBHBIM ABIACTCA XHUMH-
yeckuit crnoco6 (npu obecnedyeHun J03UPOBAHHOIO BHECCHHUS pa3-
PELICHHBIX U1 HCHIO/IB30BAHHS HA OPOCHTENBHBIX KaHanax ap0o-
puuuo). [Ipu 3ToM syunum pemreHreM OyaeT ABIATLCS JIOKab-
HOE BHeCeHHE apOOPHIIKJIOB Ha ITHH C OJIHOBPEMEHHBIM HAHECCHHEM
Ha MOBEPXHOCTH MHEHl MexaHudeckux noppesienuii. [lonyuyaercs
TAK HA3BIBAEMBIH KOMOHHHUPOBAHHBIN XUMUKO-MEXaHUYECKull Cno-
€00, KOTOPBIH HCKIIOYAET HEKOHTPOJIIMPYEMOE BHECEHHE apOopH-
UMIOB (XapakTepHOE i CIUIOIIHOTO OINPBICKHBAHMA), CYLIECT-
BEHHO CHHMJKAeT HEraTHBHOE JKOJOIMYECKOE BO3/CHCTBHE Ha OK-
PYKAIOLIYIO CPety, NO3BOJIAET MOBBICHTH YPPEKTHBHOCTL JICHCT-
BHS npenapara (3a CHeT HPe/IBAPUTENLHOIO PasphIXJICHUS MOBEPX-
HOCTH TTHE#) H ONTHMHU3UPOBATh €ro Ppacxojl.
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1.3.5.2. O630p u knaccugpuxayusa mawun,
HUCNOAB3YEMBIX OIS YOAIeHUA U YZHEMEeH U nHel

[Tin, ocTaBmnecs NOCAC CPE3aHHs PACTHTEIBHOCTH, OTIHYa-
10TCs pasnooOpasueM (GOPMBI, AHAMETPA, BBICOThI, PACMIONIONKCHHA
OTHOCHTENILHO JIPYT Jipyra, 4To Tpebyer cobmoeHns ocobbIx yc-
70BMH npu BIOOPE M MCMONL30BAHHH TCXHHYECKHX CPECTB JUIS
MX YJAICHHS M YTHCTCHUA.

Ha ocxose cuctemarusanun Mammn 1 000pyI0BaHUS 18 y/1a-
JICHHS M YTHCTCHHS TTHEH HAMM NMPCIOKCHA KIacCH(MKAIIMOHHASA
CXCMa TEXHHYCCKHX CPEJCTB, KOTOPbIC MOTYT NMPHMCHATHCH JUIS
BLIIIOJTHEHHMS PabOT HAa OPOCHTENIBHBIX KaHanax (puc. 1.62).

Texuuucckue cpencTsa, HCMONB3YCMBIC JUIS YIAICHHS U yTHE-
TCHHSA TTHEH, 10 cnocody JieHcTBHA NMOAPA3ACAAIOTCA Ha CpE/ICTBa
MCXaHMYCCKOr0, XHMHUYCCKOTO, TEPMHUUYCCKOT0, ICKTPHYCCKOrO
KOMOHHUPOBaAHHOTO (XMMHKO-MEXaHHYCCKOT0) JICHCTBHS.

Maunel 1 060pynoBaHHE MEXaHHYCCKOIO JICHCTBHA, B CBOIO
o4epe/ib, MOKHO Kiaccu(puuupoBarh: 1o crocody arperaTuposa-
HHS (CaMOXO/IHbIC, HaBCCHBIC, MPHIICIHbBIC), MO XapakTepy neiicT-
BHsA paboucro opraHa (akTHBHBIC, TACCHBHbIC, KOMOMHHpOBaH-
HBIE), IO THTY TpHBOxa pabouero oprana (ruapaBIHYEcKue, Ka-
HaTHO-OII0YHBIC, EKTPOMOTOPHBIC, MCXaHHYECKHE), M0 KOHCT-
pykuun paboucro oprana (pblMaxkHbie, jieOe104HbIe, BUHTOBbIC,
KPIOKOBBIC, HOXKCBBIC, POTOPHBbIC, (Ppe3epHble, BHOPALHOHHBIE,
KOJIOIHE, PACTTHAHBAIOIINE).

Paccmotpum  HamGonee  pacnpoCTpaHEHHBIE —TCXHHYCCKHE
CPEACTBA, MPUMCHAEMBIC /Ul yAaleHus W yrueteuus nueit. [pu
ITOM HEOOXOMMO OCTAHOBHTCH HA MEXAHHUYCCKOM, XHMHYECKOM M
KOMOHHHPOBAHHOM (XHMHKO-MEXaHHYeCcKoM) crocobax Kak Hau-
Gonee ocTymHbIX M YDPCKTHBHBIX UIs pabOTHl HA KaHanax.

OcHoBHpic TUNBI PabOYNX OPraHOB MEXaHHYCCKOTO JICHCTBHS
JUI KOPYCBKY MHEH npejactapinexs! Ha puc. 1.63 [130].

U3 cymecTBylOnMX MalliuH, HCIOIL3YEMBIX JUIS KOPYCBaHHUS
MHEH, MOXHO OTMETHTHL Kopuesarean MII-18 (pue. 1.64), TM
10.00K, JII-9, xopucarenu-cobuparean MIT-2A (cm. puc. 1.37),
MII-7A, JITNT-8A, A1-25 n ap. [73, 83].
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Puc. 1.62. Knaccudmkaris Mauis v 000py10BaHHs
JUIS YAANeHHS 0 YTHeTeHHs THel Ha KaHamax

13

Puc. [.63. Cxema Mauiuu u opy/inii /1s KOpHEBKH [HE 1 ACpeBbes:
1 — TpocoBslii kopuesarens ¢ nebekoil; 2 — Kopuesarens
C MEPSAHHMH KOPUYIONIHMH 3yObAMH Ha OTBAIE paMBbl;

3 — pbruakHBbIii KOPYEBATENH C ONOPHBIM GANMAKOM; 4 — THIPABIHYECKHI
PBIMAKHBII KOpUEBATEb; 3 — IL1YKHBI KOpueBaTesb; 6 — BUGPOKOpUEBaTe!b NHEik;
7 — KopuepaibHas GOpoHa HABECHAS; § — KOPYEBATEb IePEBLEB
€ MEPE/THHM TONKAIONIHM OpycoM; 9 — poTOpHBI KOpUeBaTes;

10— manmHa ¢ pexynmmH 3yopamu; 1/ — obopyoatue s (hpesepoBaHs MHeil;
12 —9KckaBatopHoe 06opy I0BaHIE JUTS PACKAIBIBAHMS TIHEiT KOMYHOM;

13— 7KckaBatopHoe 0GopyI0BaHHE
JUIS paspe3saHis NHeli CerMeHToM JTHCKOBOI THJIb!
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3apyOeiKHbIC CNCHUAIMCThI CUNTAIOT, YTO PACKAIbIBAHHE MTHEH
HAa YacTU ABIACTCA MEPCHCKTHBHBIM HANPABICHHEM YAAJCHUS H
nepepaborku nHell. B mocneanme romwl psjg pupm [lseupu u
OuUHAAHIMH TIHPOKO PEKIAMHPYIOT H HMCIIOIB3YIOT TPH KOPYEBKE
Hel 1 NpeaBapuTe/IbHON UX Pa3/IelIKe KopUeBaabHOe 000pya0Ba-
nuce «Pallary» (puc. 1.65). baszosoii Mmammnol moznenn «Pallary»
ABJISCTCS IKCKABATOP, OCHALICHHBIH YUIHPCHHBIMH T'YCCHHIIAMM.
Kopueatens uMeer cnenpanbHoe o0OpYyA0BaHHE B BHIC KOpue-
BaJIbHO-PACKaIbIBAIONICTO YCTPOHCTBA, MPEIyCMOTPEHHOTO JUIA
3droTOBKH THEBOH japeBccHHbl.  KopuepaibHO-packanbiBaolee
YCTPOHCTBO COCTOHMT H3 PacKallbIBAIOLICIO HOXKA ¢ THAPONPHBOIOM
W JIBYXBHJIOYHONH HakoBanbHH. Ha HiKHel cTopoHe HakoBaJibHU
3aKperuicHbl JBa 3y0a JUIs KOPYCBKH ITHCBO-KOPHEBBIX CHCTEM.
Cuavanma xopuycBajbHbIC 3yObs MOABOAAT MO/ NCHb, 3aTCM COBEP-
AT KOPYEBKY MOIBEMOM CTPEIIbl ¢ O/THOBPEMEHHBIM TOJIKAHHEM
Kk MauruHe. HeGosnbline nMHEBO-KOPHEBBIC CHCTEMbI BbIKOPYECBBI-
BatOTCst LieiuKoM [ 162].

Puc. 1.65. Kopuesatens
Puc. 1.64. Kopuesarens MI1-18 ne i
skckapatopHoro Tna «Pallary»

Heo6X0auMo 0TMETHTh, YTO HEJOCTATKH CYHIECTBYIOINX CIO-
co0OB KOpucBaHHs ACNAIOT MPUMEHEHHE KopucBaTelieH s yna-
JICHHS TIHCH Ha KaHamax HepauuonanbHeiM. Jloctatouno 3¢dek-
THBHBIM BaPHAHTOM MOXKET ObITh YTHCTCHHUE MHCH pa3spelicHHbIMU
K MCIOJIL30BAHHMIO HA OPOCHTCIABHBIX KaHanax apbopuiiaMH.
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B nacrosiuiee Bpemsi pazpaboTaHO OrpoOMHOE KOJIMYECTBO Ofl-
pBICKHBATENEH, HCIONB3YEMBIX B CELCKOM M JIECHOM XO3sHCTBE.
PaccMOTpHM HEKOTOPBIC M3 HHX € YYETOM BO3MOXKHOCTH IpHME-
HCHHS HA OPOCHTE/ILHBIX KaHasax.

OnpeickuBarens py4Hoii panuessiit OPP-1 «Dpa-1» npennasua-
UeH /IS XHMHUYECKOro cnocoda 60opsObl ¢ ApeBeCHO-KYCTAPHUKOBOM
pPacTHTENLHOCTBIO (pHe. 1.66).

Puc. 1.66. OnpeickiBarens pyuoif patueretii OPP-1 «3pa-1:
1 — pesepsyap 1s paboueil AHAKOCTH; 2 — 3aTHBHAA TOPIIOBHHA,
3 — puneTp; 4 - KpblKa; 5 — (WaHT; 6 — OpaH/CIoNT;

7 — pacnbuiHTeNs; 8 — 3anopHoe yeTpoHeTBO; 9 — pyuHoit Hacoc

B nanHo#i KOHCTPYKIMH ONPBLICKUBATENS HHXKHSAA YacTh MOJ-
BIJKHOTO BO3JIyIIHOTO KOJNAKA CIY/KHT MOPIIHEM Hacoca, Co3-
jatouiero pabouee pasienue 0,25...0,3 MIla [164]. Yepes ¢punbtp
3aNpaBOYHOI TOPIOBHHEI PE3EPBYap 3aMONHSAIOT paboueii KuIKo-
CTBIO, 3AKPLIBAIOT KPBILKOH H YKPEIUIAIOT 3aI/ICYHBIMH PEMHAMH
Ha cnude. Jlng co3naHusi B BO3AYLIHOM KOJIake HeoOXO0AUMOro
JIaBJICHHS JIOCTAaTOYHO 6—7 pa3 HakKaTh PYKOATKY IPHBOJA HACOCA.
[pn Kan/10M ABMIKEHUH PYKOSTKH CHIIOH TATH BO3IYUIHBIH KO-
MaK MOJHUMAETCS BBEPX, 1MOJ| MOPILIHEM CO3/ACTCs Pa3speiKeHe, 1
AMIKOCTb M3 pesepByapa nocrynaer B uwmnniap. Koraa konnak
JABHIKETCH BHH3, MNPOCTPAHCTBO MEkKAY MOPLIHEM W HHIHHIPOM
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VIUIOTHSCTCS MaHKCTOM, JKMIKOCTh MOJI JaBICHHECM OTKpPBIBACT
IIapOBOH KJIamnaH, MOCTYNAaeT B BO3AYIUHBIH KOJIMAK U CHKUMACT
BO3yX. [IpH OTKPHITOM 3arOpPHOM YCTPONCTBE OHA BBITCCHACTCS
CKaTBIM BO3/yXOM M 110 HLIAHTY yepe3 (uibTp monajaet B pac-
NbUIMTENb, @ 0TTyaa — Ha oObekT. [l obecnedcHust Xopoiiero
pacribUICHHS U [MOJUICPIKaHNs TTOCTOSHHOTO JABJICHHS B BO3AYII-
HOM KOJITIaKe HEOOX0MMO HakuMaTh pykoaTky 10-25 pa3z/mMuH.

Onpeickusarenb necHoii Tpakropubiit OJIT-1A (puc. 1.67) npen-
Ha3HaueH Julst OOPBObI ¢ HEXKENATEIBHOMH APEBECHO-KYCTAPHHKOBOM M
TPaBAHOH PAaCTUTCILHOCTHIO, BpeauTeamMu u OonesHsmu jeca. B
JIaHHOH KOHCTPYKIIMH 33 OCHOBY B3ST CCIIbCKOXO3SHCTBCHHBII OTpPbI-
ckuBarens OBT-1B, kotopeii montmHpyercs wa tpaktop TJIT-55
(JIXT-55) u srmouacr: pamy /, pesepByap 2, NOPUIHCBOH Hacoc 6,
AemngepHoe yCTPOHCTBO 3, 33KCKTOP, PacTpeiciuTelb 4, pacibuii-
BAIOILIEC YCTPOICTBO, PEryJISATOP JABJICHHUS, CHIOBOI arperar ¢ rmoBo-
POTHBIM MCXaHH3MOM, JIBAa KapAAHHBIX Baja, BCHTHIATOP &, THIpO-
IHIMHAP, THAPOMEIIANKY, TPyOOnpoBoabl M muianru 3, 7, apky 9,
MPOMEXKYTOUHBI PEYKTOP JUISl TICpe/laud BPAILICHUS K PACITbUTH-
BAKOLICMY YCTPOHCTBY, KApJIaHHBIH Basl Ul MCPCAAun BPALICHUS OT
pelyKTOpa K CHJIOBOMY arperary M TEICCKONmHueckue ranru /0,
HCTIONb3YCMBbIC Ul BHECCHHS apOOPHLIMIHOI CMCCH.

Puc. 1.67. Onpeickuparens OJIT-1A: | - pama;
2 — pesepsyap; 3, 7 — Ianru; 4 - pacnpencinTehb,
5 - nemndepnoe yeTpoiicTBo; 6 - nOPIIHEBOI HACOC;
& — peHTHAATOP; 9 — apka; /0 — TCAECKOTHYECKHE MITAHTH
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OnpeicknBarens npuBoaurcs B aciicreue ot BOM Tpakropa.
Bpatienye uepes miecTepHH nepelaeTces Ha KONCHYaTblii Bain Hacoca,
a TaK/Ke 4Yepe3 NPOMEKYTOYHYIO Kap[aHHYIO0 Nepefavyy W CHIOBOMH
arperar — Ha KOJIeCO BEHTHJISTOPA. YT0J1 HAKIIOHA COILIA PEryIHPYIOT
[IPH HOMOLLUHM FHAPOLMIHH/IPA, 3y0UaTOro CEKTopa M LIECTepHH, pas-
MELEHHBIX Ha cuioBom arperare. [lepen paboroit ycraHasimpaior
HEoOX0IMMOE JIABIICHHE PACHbUIMTEIIS H JI03aTOPa, 3aKPbIBAIOT BEH-
THIb PKCKTOPA, OTKPHIBAIOT KPaH BCACBIBAIOLLEIO MEXaHH3Ma M pe-
TYJIHMPYIOT HanpasiacHue conell. JKniKocTs, 3acacklBacMas HacoCoM
13 0aka, 4aCTHYHO 110/1aCTCs B TMIPOMELLAJIKY, 4 OCHOBHAsA €¢ YacThb
110 pYKaBy 4epes J103aTop MocTynaeT B pabouuii Oprai OnpbICKHBATE-
ast, rae apobutes Ha kamwm. M3imiuex sKHIKOCTH yepes perysupo-
BOUHBIII KNanaH peryssropa JaplicHus nepejmsaerces B 6ax [164].

OnpeiCKHBaTE/IM NIPHICNIHBIC TAaHTOBBIC (pHC. 1.68) npeauHa-
SHAYCHbI J13 06p360’l’KH HECTHUMIAMH HOJICBBIX KYJIBTYP H 110Ca-
JIOYHOTO MaTepHana B JeCHbIX NMUTOMHUKAX. KoHCTpyKiua nrran-
rOBBIX ONpbICKMBATE/EH BKIOYaeT B ceds: waccu, pabouyio em-
KOCTb, YCTPOHCTBO JUlsl lIEPEMCLIMBAHNs PACTBOPA, HACOC, peryis-
TOp J@BJICHHsA, CHCTEeMY (HIBLTPALHK PAcTBOPA, IITAHIH C pa3Me-
[ICHHBIMUA HA HUX pacnblidreasmy. [ltanrosbie onpeickusaren
BBINMOJHAIOTCA B OCHOBHOM B BHJC O/IHOOCHOIO IOJIYIpHIICHA H
arperaTupyroTes ¢ KOJeCHbIMH Tpakropamu [113, 164].

Puc. 1.68. OnpeickupaTenb NPHIECNTHON HITAHTOBBIH
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B cesibckoM 1 JIeCHOM X0341CTBE HALICH CTPaHbl H 3a PyOekom
HAIUTH IHHPOKOE NMPHMCHEHHE Pa3JIMYHbIC KOHCTPYKUHU MPHILIEN-
HBIX H HaBECHBIX onphickuBartenei ¢upm «John Deeren (CILA),
«Kuhny» (®panums), «Hardi» ([dauns), «Jacto» (Bpasums), OO0
«Arpo-Tex» (Poccus), «Rall» (Pecny6uinka Benapycs) u ap.

OaHaKo MCoNb30BaHHE ONPHICKUBATENCH ISl yrHETCHUSA TTHEH
Ha OPOCHMTEIILHBIX KaHajIaX AB/IACTCA HE TONBKO HEPalHOHAILHBIM,
HO M 9KOJIOTHYECKH Hebe3onacHbIM MeponipusTHeM. Kak u3BeCTHO,
pabodee 000pyNOBaHHE ONMPBICKABATE/ICH BBITIONHACT CIUIONIHYIO
00paboTky mosockl B 30He 3axBarta pabo4ero oprasa, B TO BpeMA
KaK apOOpHUMIbI HCOOXOAMMO HAHOCHTH TONBKO HA caMu MHHU. B
CBA3H C ITUM NPOUCXOIUT HEIPDEKTHBHOC PACXOI0BAHUE JIOPOTO-
CTOSAIMX XMMHUYCCKHX [IPEHapaToB, KOTOPhIC, K TOMY e, rnonajas
B OOJIBIIMX KOJIMYCCTBAX HA 3EMJII0 WIH B KaHall, CHHKAIOT Kade-
CTBO OPOCHTEIIBHOH BOJBI H YXYAMIAKT YKOJIOTHYCCKYH oOcTa-
HOBKY Ha KaHa/lax B LIC/IOM.

Kak yxe ormeuanoch pakee, /Uit YTHETCHHS MHCH Ha OPOCH-
TCIBHBIX KaHAIaX MOXKHO HCMOb30BaTh TEXHHUYCCKHE CPEICTBA
KOMOMHHPOBAHHOTO ACHCTBHS, KOTOPbIC COYCTAKOT B ccOec Mexa-
HHYECKOE MOBPEIKICHHE MTOBEPXHOCTH H BO3/ICHCTBHC XUMHUYECKUX
npenapatos. TaKUMH CpeICTBAMH ABIAIOTCA HHBEKTOPBI.

HUubekrop nopunonusiii UIM-4 — oObeMHO-TIOPIHOHHBIN arni-
napar ¢ aBTOMaTH4eCKOl J03MpOBKOH pacxona necrtunmapa. Cy-
XKHT JUIs BBEJICHUS apOOPHIMIOB B CTBOJIBI M ITHH JICPCBBCB JIHCT-
BCHHBIX MOPOJ JUIS MOJABICHUS HX YKHM3HEACATCILHOCTH W KOpHE-
OTHPbICKOBOI crniocobHocTH [164].

NHbekTop cOCTONUT M3 BHHTA [, KPBILIKK 2, HIHHAPHYCCKO-
ro pesepByapa 3, IBYX MIyHKepoB 4 U 5, kopnyca 6 W HOXKa 7
(puc. 1.69). Pesepyap B BepxHEH 4acTH 3aKpPLIT KPBIIKOH ¢
npoxnankoi. Kpeimka uMeeT «apixarenbHoe» ycrpoiictso. s
rameHus obpasyrouiciica B npoiecce paboThl NCHBI B pe3epBya-
pe pacnonoxeH nonaaBok. B HWKHEH yacTH pesepByapa HEmo-
BHIKHO YKPCIUICHBI TUIyHXKEpbl, 000pya0BaHHBIC YIIJIOTHUTECITh-
HBIMH KosibLaMH M kinanmanamu. K nuywxepam kpenmntes pabo-
4Hi Oprai — HOXK. BHYTpH mocieqHero HMeeTcs Kopriyc ¢ Kame-
pam#, KOTopblie cHabXKeHbI BCACHIBAIOUIMMH H HArHETATCIbHBIMH
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KJlanaHaMu ¢ npyskuHoi. [InyHxkeps! u kopiyc o0pasyior 103u-
pyiomee ycTpoicTBO HHbeKTOpa. Pabouas KUIKOCTH uYepes Ka-
HaJbl B IUTYHKCpax CaMOTEKOM [OCTYNAaeT B M0J0CTh, 06pa3o-
BAHHYIO TOPLOM IUIYHKEPA M LHJIHHAPHYECKOH MOJIOCTHIO
BHYTPH KopIryca.

Pabouuii, gepixka HHbEKTOP pabOYMM OPraHOM BHH3, HAHOCHT
TOPUEBOH yjap B IPHKOPHEBYIO YacTh croja. [lpu BHEIpeHuH
peKyuei KpOMKH HOXka B CTBOJN Ha raybuny 0,5-1,5 cM miayn-
JKEpPbl NEPEMELIAOTCA OTHOCHTEIBHO KOpIlyca, CKHMAs MpyKH-
Hy. JlaBaeHHE KUJKOCTH B KaMmepe BO3pacTacT, B pe3yibTare
Yero 3aKpbIBACTCS BCACBLIBAIOUIMH KjalmaH W OTKPBIBACTCS Ha-
roerarenbHpli. Jlo3upoBaHHelil 00bEM KHUIAKOCTH 4epe3 ceulo
HArHETATE/ILHOTO KJIANaHa, [pPeojoieBas CONPOTHBJIEHHE NpY-
JKHHBI, [IOCTYNACT B JPYTyIO KaMmepy, r/ie ¢ NOMOIIBI 3aKpyr-
JICHHOM KPOMKH CEJUIa, BHICTYIAIOLICH HaJ IJIOCKOCTBIO, H ILI0-
CKOH NPY/KHUHbI MPOHCXOAHT 3aBUXPCHHME KHIKOCTH H COEIHHE-
Hue ee ¢ Bo3ayxoM. OOpasoBaBuiasics eHa 4epes Iejb MmocTy-
MacT Ha IJIOCKOCTH HOXKA, a OTTyJa crekaer B nopanenue. Ipu
yJlape 1o JepeBy BCHOMOraTelbHbIE PeikKyLIHe KPOMKH LIMTKOB
HOXKA BHCAPAIOTCA B KOPY M, 3dKPbIB COCE/AHUE YYACTKH CTBOJIA,
€noco0CTBYIOT (POPMUPOBAHHIO MEHBI HA CTBOJIE CTPOro Hau
nopanexueM. [lpu ocinabieHuH JaBiE€HHS HA HOXK BCE JIETAM
HHBEKTOPA M0/l JACHCTBHEM MPYKHUH BO3BPALIAIOTCs B MEPBOHA-
4aabHOC MOJOKEHHE, NPH PTOM O4YEpeJHas MOPLHUA KHIAKOCTH
3anoiHseT jlo3upyromee ycrpoiictso. I[locne kaxiaoro ynapa
Heo0X0MMMO BbIACpKaTh 3—4 ¢, 4ToObl 0OECHEYHTh MOJHOE CTEe-
KaHHe pacTBopa apbopuunia B nopanenue [164].

Takoii ke NPUHIMI JICKHT B OCHOBE pabOThI TONOPa-HHBLEKTOPA
(puc. 1.70), cocrosuiero u3 nessus /, odyxa-pesepByapa 2, pyKosTi
3, 103upoBOYHOIT eMKOCTH 4 ¢ OIOKOM KIAMaHoB 3, MOANpPYAKHHEH-
HOTO MOPLIHS 6, PYKOSTH B3BOJIA 7, CTONOpa & ¢ npyuHOi 9, npope-
3eit 10 B nessun [ wrnespa /1 [207].

OCHOBHBIM HEIOCTATKOM MPHMEHEHUS HHBEKTOPOB SIBJIACTCS
MX Masas MpOM3BOAMTENBHOCTh, CBA3AHNAs C NPHMCHEHHEM Y-
HOTO Tpyja.
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Puc. 1.70. Tonop-uxubekrop:

Puc. 1.69. H;inewrop I — ne3sue; 2 o0yx-pezepsyap;
nopumaeHbii HIT-4: 3 — PYKOAT; 4 — I03HPOBOYHAS EMKOCTh;
/ — BUHT; 2 — KpBIMIKA; 5 — 610k KnanaHos;
3 mMAMHIpHYCCKHiT pelepByap; 6 — MOANpPYKHHEHHBIH TOPIIEHD;
4 15— nuyHmepsl; 6 — Kopryc; 7 — pyKoATb B3BOJA; § — CTOMOP;
7 — HOXK 9 — npyxuna; /0 npopesn; /1 — rre3no

PaccMoTpeB cymiecTBYIONIME TCXHHYECKME CPCACTBA JUis
YJQNCHHA U YTHETCHMs NHCH, OCTaBUIMXCA MOCIE CPE3aHus ape-
BCCHO-KYCTADHHKOBOIl PACTUTENHHOCTH Ha KaHajlaX, MOXHO
CAcnaTh BBIBOA O TOM, YTO MEPCHCKTHBHBIM HANpaBicHHEM B
Gnwxaiimme rogel Oyaer pazpaGoTka 00opynOBaHHS M MamIUH
JUIA JIOKANBHOTO BHECCHHs apOOpHUMAHON cMecH Ha nHH. [Tpu
9TOM LEeneco00pa3sHo coyeTaTh MEXaHHYCCKOC TOBPCKACHUC
IOBEPXHOCTH MHA M €T0 JajbHeiyo 00paboTKy XHMHYCCKHMH
pcarcHTaMu (apOopHIIHIAMHE ).
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1.3.6. TexuudeckHe cpeacTBa, NpHMeHsieMble
AJI OYHMCTKH KAaHAJI0B

OuHcTKa KaHANOB OT JIPEBECHO-KYCTAPHHKOBOH PAaCTHUTEIIBHO-
cTH HeoOXoMMa raBHbIM 00pasom s obecnieucHus Gecnpenst-
CTBEHHOTO JI0CTYNA KAHAJOOYHCTUTEILHBIX MALIHH H PEMOHTHOM
TEXHHKH K MX pycnaMm. B KOMILICKCHBIX TEXHOJIOTHAX JKCIUTyaTa-
MM ¥ PEMOHTA OPOCHTE/IBHBIX KaHAJOB B 0043aTCILHOM MOPSIKE
JI0JKHA OBITH TPEyCMOTPCHA OYHCTKA KaHAIOB OT BOJHON pacTH-
TENLHOCTH, HAHOCOB, MyCOpa M JOHHBIX oTnoxkenui [21, 22, 117,
224, 251, 257, 258]. Onnako, kak OblI0 OTMEYCHO paHee, KaHajlo-
OYHUCTHTEIIBLHBIC PaboThl B TOCIEIHUE NBA JCCATHICTHA BBIMOJIHA-
JIMCh HE B TIOJIHOM 0OBEME, a MHOrAa M BOOOLIC HE MPOU3BO/IH-
JIMCh, B CBA3M C YeM npobiieMa OYMCTKH KaHAJIOB C KaK/IbIM TOI0M
CTAHOBUTCS Bce Oonee akTyanbHOM.

Jlna mexanuzauuu pabor 1Mo OYUCTKE KaHAJIOB CYIICCTBYCT
MHOECTBO Pa3jIHYHBIX CAMOXOIHBIX M TPHUCIHBIX KaHAIO-
OYHMCTHTEIBHBIX MalIMH, a Takke HaBecHoro pabodero obopymo-
BaHHs K TPAKTOpam M 7KckaBaTopam oOmiero HaszHauenus. Kana-
JIOOUHCTHTENBHYIO TEXHHKY MOXKHO KIacCHHIMPOBATH 110 CXEME,
npezacTaBacHHOI Ha puc. 1.71.

K TexHMYECKMM CPEICTBAM C aKTHBHBIM paboynM OpraHom
HMKJIHYECKOTO JICHCTBHA OTHOCAT KaHAIOOYHCTHTENbHOE pabouee
00opynoBaHKe OJHOKOBILIOBBIX YKCKaBatopoB. MMchno Graromaps
JIAHHBIM MaIllHHAM JIOCTHIHYT BBICOKHH YPOBCHbL MEXaHH3aLHH B
MEJIHOPATHBHOM Tpou3BojicTBe. Hampumep, B apuaHoii 30HE OX-
HOKOBHIOBBIMH SKCKABaTOPaMH BBINOIHAIOT 0K010 40 % obmiero
obnema 3emisiHeix pador [59]. IlpenmylnecTBeHHOE pacnpocTpa-
HCHHE 3EMJICPOMHBIX MaUMH OOIIEro Ha3HAuUCHHS OOBACHACTCH,
IIaBHBIM 00pa3oM, YHUBCPCAIBHOCTBIO HX PabouHX OpraHos, Bbl-
MOJHAIONMX OMNPE/ICICHHBIC BHAB paboT, a TakKe HE3aBHCHMO-
cTeio (hopMbl paboycro opraHa OT MPOQHIA 3EMITHONO COOPYKeE-
nus [74, 127, 165, 266]. OnHOKOBIIOBBIMH 3KCKaBaTOpaMH Licje-
C000pa3Ho OUYHIIATH KPYTIHBIC MArHCTPAIbHBIE U MEKXO3SHCTBEH-
Hblc KaHabl. I1pn MomHoOCTH crios HaHocoB MeHee 0,3 M npoH3Bo-
JMTENLHOCTH OJTHOKOBINOBBIX IKCKAaBaTOPOB PE3KO CHHIKACTCH, H
NPHMCHCHHC HX CTaHOBHTCA Hed(pdpexTBHbIM [59, 138].
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Mawunsl u odopydobarue dns ovucmku kaxanod
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Mawus! MawuHsl
¢ akmuBHbiMu ¢ akmubHbiMu MawuHe
paboyumu pado4umu ¢ naccubHeiMu
0p2aHaMu 0p2asamMu padoyumu
UUK AUHecKozo HenpepsibHozo 0pzaHamu
deucmbun deucmbus

MHozokob- ®pesepHo- Komdunu-
[ mobﬂn [lﬂﬂexobue] [EKPE&KU&ME] [pnmuthle] [poﬁuHHble]
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[ﬂonepeqnuzu KOnaxusa ] { NpodonbHozo konavus ]

Puc. 1.71. Knaccudukannonsas cxema Maiigt 0 MEXaHH3MOB
JUISL OMHCTKH MEIHOPATHBHBIX KaHAN0B

JKCKaBaTOPhl MOAPA3CHAIOT [0 THIY npuBOAa pabouero
opraHa Ha TMPaBIMYECKHE, KaHATHBIC H KOMOMHHPOBAHHBIC.
JUis OYMCTKHM KaHaJOB NPHUMEHSIOT JKCKaBaTOpbl ¢ 0OpaTHOIl
nonaroi, aparnaiiHom, rpeiigpepom B ponu pabouero obopyno-
Banus. Haubosnee ynupepcansubiM padounm 000pyloBaHHEM
apiserca obparnas nonata. Jlis noBblLICHHS TIPOU3BOJHTEIL-
HOCTH MPUMEHSIOT Pa3iUyHbIe ClELHAIbHbIC KOBILIM: YLIHPCH-
uble, NpoQuibHBIC, € OTBEPCTHAMH M IIEIAMH (JUlS BBLICMKH
rpyHTa M3-noj Boast) (puc. 1.72) [109, 140, 266]. YmupeuHnstii
KOBLI MO3BOJISET YBEJIHYNTH LIHPUHY 3axBaTa 3a ojuH uuki. Ha-
JIMYME IIOCKOMH pexyliell KPOMKH HA CHEeLHaIbHbIX KOBLIaxX obec-
IECYHBACT OUUCTKY KaHAIOB 0e3 MOBPEK/ICHHI JIHA U OTKOCOB.
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Puc. 1.72. KoBuiossie paboune opranbl 0JTHOKOBILIOBBIX DKCKaBATOPOB

OHOKOBILIOBBIE HKCKABATOPBI MO3BONAIOT >PPEKTHBHO OUM-
ATh MEAHOPATHBHBIC KaHAIbl OT HAHOCOB C Pa3IHYHBIMH Kame-
HHUCTBIMH, JIPEBECHBIMH M IPYTHMH BKJIIOUYCHUAMH HE3aBHCHMO OT
BHIOB IPYHTOB, COCTABIIAIOIINX 9TH HAHOCHI.

Maimnel ¢ aKTUBHBIMH PabOYMMH OpraHaMH HEHPEpPBIBHOTO
JIEHCTBHA OCHAILCHBI  (DPE3EPHO-POTOPHBIM, MHOTOKOBILIOBBIM,
CKPCOKOBBIM, IIHEKOBBIM, a TaKKe¢ KOMOWHHPOBAHHBIM PabO4YHM
obopynoBanHeM.

K KaHamoOYHCTHTENAM C ¢hpesepro-pomophbivm paboyum 06o-
pyoosanuen otnocat Mammusl MP-10, MP-12, MP-14. Paboune
oprambl, npeacTasistonme coboit coucranue Gpes3 ¢ MeTaTensvH,
npoussoyaT 3apybexkusic Gupmbl «Yumbo S.A» (Ppanums),
«Barth Holland» (Huaepnannst), «Pietro Dondi and Figli» (Hra-
nus), «Melio-Maschinenbau» (I'epmanus) u zp. [241, 299].

B 3aBHCHMOCTH OT YCTAHOBKM (pe3bl KaHaJOOYUCTHUTENb MO-
KCT OYHMINATH KaK JIHO W OTKOCHI, TAK H BECh MPO(HIIL MONEPEUHO-
ro ceyenus kavasia. OUHCTKY KaHajaa OCYIICCTBISIOT B OMH WIH
HECKOLKO MpoxozoB. Ppe3epHO-POTOPHBIC KaHATOOUHCTHTEIH
BBICOKOTIPOM3BOANUTC/IbHBL B TOPPAHBIX M JICTKHX MHHCPATBHBIX
rPyHTax, HO He CnocoOHbl padoTaTh B KAMEHHUCTBIX H CYXHX MHHE-
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PAIBHBIX TPYHTaX M3-3a CHIBHOIO Harpesa pabouero oGopyosa-
Hus ¥ ynapoB npu otOpaceiBanun. TakKe B CyXHX MHHEpaIbHbIX
FpyHTaX HOXKH (PPE3BI CKONB3AT, HE CPe3ast CTPYIKKH, OBICTPO 3aTy-
IUIAIOTCA M BBIXOJAT U3 cTpos [59, 74, 140, 165, 166, 213, 230].

K maumnam ¢ mnocokosuossin pabouunt obopyoosanuem or-
HOCAT KCKaBaTOpbl OM-152, OM-202, MP-15 (CCCP) u nx 3apy-
Ocxknpie aHanoru, Beinyckaembie dupmamu «Peerbes Dragger»
(CHIA), «Lincoln» (Bennkobpuranus) n ap. [59, 74, 138, 140,
165, 166, 208, 213, 230, 299]. Oun npexncraBasiior coboii camo-
XOJHYIO MALIHHY C LCIHLIM MHOTOKOBIIOBBIM PaGovuM Opranom
NONEPEYHOro MM NPOAOJBHOIO KONaHMA. 3a OAMH NPOXOJ TaKue
MAIHHBI MOTYT OYMINATH JHO W OJHH OTKOC KaHalja, a IpH Heol-
XOAHMOCTH TOJBKO JHO HJIM TOJLKO OTKOC. OCHOBHBIMH HEIOC-
TaTKaMH JaHHOro paGouero 00OpyA0BAHHS SBASIOTCH: OGONbIIas
Macca, MHOrONPOXOAHOCTh, HHU3Kas YICHLHAs NPOU3BOIHTEIb-
HOCTh MHOTOKOBUIOBOH LIEIH.

Ckpebkosbie paboyue opeansl IPUMEHSIOT 7 OYHCTKH JIHA U
OTKOCOB KaHaJIOB MaJibiX ceveHui (riyOuHoii 1o 2 m) [59, 74, 140,
165, 166, 213, 230]. PaGounm opranom cKpeGKOBOr0 KaHAI004H-
CTHTEIIS CIYIKHT Lenb co ckpebkamu. CKpeOKoBbIe KAHATOOUHCTH-
TEJIH OTIMYAIOTCA MAJIOH MACCOi, HO TAKIKE UMCIOT Psij| HELOCTaT-
KOB — MalIMHBI HE MOryT paboTaTh B KAMCHHMCTBIX I'PYHTax, B
TPYHTAX C JPEBECHBIMU BKIIOUCHUAMH, B CYXHX HIH CHILHO riepe-
YBIIAKHEHHBIX I'PYHTaX (TaK KaK IPYHT CTEKAeT CO CKpeOKOB MM
HQIMNACT HA HMX), IPYHT YKNaAbiBacTcs y OpOBKM KaHajua, 4to
TpebyeT OUUCTKH OepMBl.

PabounM opraHom wnekosbix KaHANOOMMCTHUTENEH CIIyKHUT
IIHCK, KOTOPbIH JIBHIKETCA B [IOCKOCTH, ITAPA/UICIBLHON OCH KaHa-
Ja ¥ NMEPEMELIACT IPYHT K JIONACTHOMY METATeNI0, 0TOpachiBao-
emy ero Ha Gepmy. IlIHeKOBBIC KaHATIOOUHCTUTENH C Pa3IHYHbI-
MH JIHAMETPAMH LIHCKOB B COOTBETCTBYIOLIHX YCIIOBHAX MMEIOT
BLICOKYKO NPOM3BOIHTENBHOCT, HebnaronpusrueiMu Gakropamu
Uit HUX SIBJIAIOTCS TJIOTHBIC H CYXHE HAHOCHI, KAMEHHCTBIC IPYH-
Thl U TPYHTBI C JIPEBECHBIMH BKJTFOYEHHSIMH.

Kananoouncrurenu co mmekoBbiM pabounm o6opyioBaHneM
MpOU3BOJAT KAk B Hawueil crpane (MP-10, MP-12, MP-15, MK-14
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u 21p.), Tak u 3a pybexom («Wulffs, «Moorburgy, «Frisland» (T'ep-
manust), «Hirst» (Benukobpuranus), «Janmar», «Komatsuy» (frmo-
nusa)) [74, 131, 138, 140, 165, 230, 241, 299].

Eute oqauM MexaHH3MOM ISt OUUCTKH METHOPATHBHBIX KaHa-
JIOB OT HAHOCOB SIBJIACTCS 3CMJICCOCHBIH CHapA, KOTOpPBIH mpei-
cTapigeT co0OH MIaByyyro 3eMACPOHHO-TPAHCIOPTHYIKO MAalIHHY
HENPEPBIBHOTO JeiicTBHA. B CBA3M € TeM, YTO 3eMJIECOCHBIC CHa-
pAIaBI MOTYT pa3pabaThiBaTh IPYHT TOJBKO W3-1TOJ BOJIbBI, UX MPH-
MCHSIIOT B OCHOBHOM MPH OYHCTKE 3EMIISTHBIX PYCEN KPYNHBIX Ma-
THCTPAIbHBIX KAHAIOB (B MAaruCTPaabHbIX OOIHIIOBAHHBIX KaHAIaxX
HAHOCBI NPAaKTHYECKH OTCyTCTBYIOT). Kpome Toro, misi pabotsl
3eMcHapsia HeoOXoauM 60sibiIoi 00beM BOIbI, TaK Kak IMPOLECe
pazpaGotku TpeGyer Ha Im® rpynTa oxono 10 M Bomsi [131, 277,
292]. B cBs3u ¢ 3TUM MOCIC OKOHYAHHs TOJIMBHOTO CE30HA B Ka-
Hasie HeOOXO0ANMO TOUICPIKHUBATE OCTATOYHO BBICOKHI YPOBCHD
BOJIbI 11t obecnieucHHs padoTOCNOCOOHOCTH 3eMCHApAIa, a TAKKe
obecneynTh CTOK BOJBI M3 BbIOpachiBacMOi M3 KaHaja MyJIbIbL.
['pyHTBI, 3acOpeHHBIC KPYMHBLIMH KaMHAMH, THSIMH, TOIUIAKAMH
pa3pabatsiBaTh 3eMcHapsgamu Hepentabensno [74, 140, 165, 208,
277, 292]). Bricokasi CTOUMOCTh 3€MCHAPSIOB M BX y3Kas crielma-
JAM3alHs HE TO3BOJIICT COAEPKATh MX CIyKOaMm, 3aHHMAIOLIUMCS
JKCIUTyaTalnei 1 PEMOHTOM MEIIMOPATHBHBIX KAHAIOB.

K mammnam ¢ naccuBHpiMH pabOvYHMH OpraHaMH OTHOCAT Ka-
HAJTOOUMCTHTCIIH TUTYKHOTO THMA. JlOCTaTOYHO IIMPOKOE pacnpo-
CTPAHCHHE TOJIYYHIIM BHYTpPUKaHAIbHbIC KaHasoouncturenn. Oc-
HOBHBIMH HEC/IOCTATKAMM JIAHHBIX MAIIMH SBISAIOTCA HMX HH3Kas
ppekTHBHOCTE, HCOOXOMHMOCTH HCIIONB30BAHUSA IHEPrOCMKHX
TPAaKTOPOB H BO3MOKHOCTH OYHCTKH TOJILKO KaHAJIOB MajibiX MO-
MEPEYHbIX CCUCHHIA.

Texnonornueckne cxembl TMpoBeACHUA pabOT MO yAAICHHIO
HAaHOCOB M JIOHHBIX OTJIOKCHHIH Ha KaHanax riyOuHOH M HIHPHHOI
1o JHy Menee 3 M (kananst I-111-ro Tunopasmepos — cm. Tabn. 1.4)
npeacTaBneHbl Ha puc. 1.73, Ha KPyNHBIX KaHanax riayOHHOH H
IUPHHOI No aHy 6onee 3 M — Ha puc. 1.74. [Tpu sTOM, ecni KaHan
3ar0MHCH BOJOH, OCHOBHYIO TCXHOJIOIHYECKYIO OMNCpAlMI0 BbI-
MOJIHAIOT B 110ABOAHOM 3ab0e pabouum 0bopyaoBaHHEM IKCKaBa-
Topa (npu riy6une Bojsl ve 6onee 1,0-1,5 M) unu nnasyyero me-
JIHOPATUBHOTO 3eMCHApA/A (B OCTAIBHBIX CITydasx).
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Puc. 1,73, Texsonoruueckne cxeMel posejeHns padot
NPH OYHCTKE OT HAHOCOB 3eMIIAHBIX PYCEN KaHAIOB

MaJBIX THIOPA3SMEPOB! ¢ — KAHATIOOYHCTHTEIIL C POTOPHEIM ]')360'-][[!\‘] OpPraHoM;

0 — KaHATIOOMHCTHTEIb € JIBYXPOTOPHBIM PabOUUM OPraHoM;
6 — HKCKaBaTop H/IH KaHAIOOMHCTHTEND ¢ NOBOPOTHBIM KOBILOM
0OpaTHOIT JIOMATBE; 2 — YKCKaBaTop ¢ 0Gopy1oBaHHeM BOKOBOI Jiparsiaiin;
0 — KaHATTOOUHCTHTEIb € ITHEKO-POTOPHBIM PabOUMM OPTaHOM;

€ — BHYTPHKAHAIBHBIH KaHAI004HCTHTENb Ha Oase y3korabapHTHOTO TpakTopa

€ 3aYHCTHBIMH OTBAIAMH H POTOPHBIM PAbOYHM OPraHOM;
M€, 3 — IKCKABATOP WIH KAHATOOUHCTHTENb C MHOTOKOBIIOBBIM
HIH cKpeOKOBBIM pabounm 0bopy/I0BAHHEM; 1 — IKCKaBaTOP
¢ padouum obopyroBaHHeM Apariaii
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Puc. 1.74. TexHonornaeckne cxembl Mpose/icHns paboTt
TIPH OMHCTKE 1 YTy OIeHIH PYCT KPYITHBIX KaHATIOB, MAJTBIX PEK,
MPY/I0B 1 BOJOXPAHHITHIIL @ — DKCKABATOPBI ¢ 000y 10BAaHHEM
obparHas onarta, Iparmaite Wi rpeithepHBIiT KOBILL 6 — IKCKABATOPEI
¢ 00opy10BaHHEM JIParaifi; 6 — MCITHOPATHBHBIC 3¢MCHAPAITHI
C THAPABITHYCCKHM, (PPe3epHBIM HIIH YepHaKoBBIM PabouHM OpraHoM:
2 — METHOPATHBHBIE 3CMCHAPAITBE C (hpe3epHBIM PaBOI opraHoM
1 C MJaByyei nepekatBalonici cTaHimeit; d — HKCKaBaTophl
¢ 0BopyI0BaHieM JIparnaiiH; e — YKCKaBaTopbl ¢ ApariaiHoM
Wit 06paTHOI T0MaToi COBMECTHO € 3eMCHApPsAIaMH,
obopyroBaHHBIMI (pesepHbiM paGourM opraHoM;
2ic — 3eMCHaps/b! ¢ (hpesepHiiM pabounm opranom
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[logBoms wWTOr aHanM3a OCHOBHBIX TEXHHYECKHX CpPEJICTB,
OPHMEHACMBIX JUIS yJaJICHHs HAHOCOB M JIOHHBIX OTJIOKCHHH W3
KaHaloB, HEOOXOAUMO OTMETHTh, YTO H3 BCEX KOHCTPYKLHIT KaHa-
JIOOYHCTHTENBHBIX MalllHH Haubonee PPEeKTUBHBIMU SBISIOTCS
MAIIHHBl ¢ AKTHBHLIMH PabOYHMM OpraHamMH HUKIHYECKOro IcH-
CTBHSL (OJIHOKOBILIOBBIE JKCKaBATOPbI) B CHIY HX HAaJEKHOCTH,
YHHBEPCAIBHOCTH H MOOHJIBHOCTH. Takxke HeOOXOMHMO OTMETUTD,
YTO MapK MalIMH OpraHU3aLuii, 3aHUMAIOIINXCS YKCIUTYaTalHeH U
PEMOHTOM OPOCHTE/IbLHBIX KAHAJIOB, MOYTH BCEr/a OCHAILEH YKCKa-
saropamu Il u III pasmepnbix rpynn. OmgHako cyuiecTsyiomiee
0bopynoBaHHe YKCKaBaTOPOB B BHE 00paTHOIl 10NaThl 110 CBO-
UM TIapaMEeTpaM HE BCEraa MOJAXOJUT JJisi OYMCTKH KaHAJOoB.
Hanpumep, skckasatopsl Il pasmepnoit rpynner co crangapr-
HbIM pabouum 00OpyOBaHHEM B BH/Ie 0OPAaTHOIl JIONaTH MOTYT
NPOU3BOANTE OYHCTKY TOJIbKO KaHauoB rnyOuHOil 1o 2,5 M unn
JKe KaHajioB ¢ nmojorumu otkocamu (1:1,5; 1:1,75). Takum obpa-
30M, OAHHM M3 MPUOPHTCTHBIX HANPABICHHUH NaNbHEHLIEro pas-
BUTHS MEXaHHM3ALMH 3KCIUTyaTallMOHHO-PEMOHTHLIX paboT Ha
OPOCHTENIBHBIX KaHaaxX ABIAETCA COBEPUICHCTBOBAHHE CYIICCT-
BYIOILEro H pa3paboTka HOBOrO KaHaJOOYHCTHTEIBLHOIO 060pYy-
nosanus K sxckasaropam Il u 1l Tunopasmepubix rpynm.

[JIABA 2. PA3PABOTKA PECYPCOCBEPEIAIOUEM
TEXHOJIOI'MH OYHCTKH KAHAJIOB
OT APEBECHO-KYCTAPHUKOBOM PACTHUTEJILHOCTH

2.1. AJIropuT™M MOJICJIMPOBAHMNS CTPYKTYPbI
HOBBIX TEXHOJIOIMH H COCTABJICHNS
TEXHOJIOTHYECKHX KOMIUIEKCOB MAIHH

[Ipu ocyniecTBICHUH 3KCIIyaTAllHOHHO-PEMOHTHBIX paboT Ha
KaHanax /1o0bie MeponpuaTusi HeoOX0AUMO NPOBOJUTE B COOTBET-
CTBHH C NPE/IBAPUTE/ILHO Pa3paboTaHHOH TEXHOIOTHEH.

Ilpn srom paspaboTka M BHeApeHHE HAYYHO ODOCHOBAHHBIX
TEXHOJIOTHH 0043aTENbHO H0/IKHA BKIIOYATD!

o yriyO/IeHHOE H3YYEHHE MOJTy4EHHOIO TEXHHYECKOTO 3a/IaHus;

® BCCCTOPOHHMI aHANM3 CYHIECTBYIOIMX WIH AHAJIOTHYHBIX
TEXHOJIOIHI M TEXHHYECKHX CPEJCTB (MpopaboTKy HCCIEeI0Ba-
TENBLCKOMH M NATEHTHO-TEXHHYECKOMH JIUTEPATYpPhl);

® OnpeJie/ieHHe JIOMHYECKOH MOCIEN0BATENbHOCTH BBIMOJIHE-
HHA TEXHOIOIHYECKHX ONepaLHii;

e 110400p SPPEKTHBHBIX TEXHHYCCKHX CPEACTB € YYETOM
NPEABABIAEMBIX K HHM TEXHOJIOTHYECKHX TpeboBaHmil;

¢ pa3pabOTKy CHCTEMbl OLEHKH KA4YeCTBA BBIMOJHSIEMBIX TEX-
HOJIOTHYECKHX oflepauui;

® SKCIECPUMCHTANBHYIO NPOBEPKY H NOCACAYIOLIYK) KOPPEK-
THPOBKY CO3/IaHHON TEXHUKO-TEXHOJIOTHYECKOH CXEMBI.

Ha puc. 2.1 u3o0paiken npeiokeHHbli HAMH alTOPUTM MOJE-
JIMPOBAHMS CTPYKTYPbl HOBBIX TEXHOJIOTWI H COCTABJICHHSI TEXHOJIO-
THYECKHX KOMIUICKCOB MamivH. JlaHHbIH anroput™ yHHBEpPCAICH M
MOKeT ObITh HCNOJB30BAH U Pa3pabOTKH OOMBIIMHCTBA TEXHOJO-
THH B PasiIMYHBIX OTPAC/AX CE/IbCKOXO3SHCTBEHHOIO MPOM3BOICTBA.
Hanm teopetnueckue MCCnenoBaHHs MO COBEPIICHCTBOBAHMIO TEX-
HOJIOTHI OYMCTKHM KAaHAIOB OCHOBAHBI HAa HMCIO/NB30BAHHM MpEjyia-
raeMoro ajJropuT™Ma ¢ Y4€ToM pelysbTaToB aHainu3a HHdOopMaIny 13
MHOTOYHC/IEHHBIX Hay4HbIX paboT, B KOTOPHIX PacCMarTpHBAaJIHCh
TEXHOJIOTHH, NIPHMEHsEMbIC Kak B Poccun, Tak M 3a pybexom [37, 73,
75-78,91, 92,99, 105, 154, 164, 192, 229, 275, 301].
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Puc. 2.1. Anropurm

MOZCTHPOBAHUA CTPYKTYPHI HOBBIX TCXHOMOTHIT

H COCTABIECHHA TCXHOJOTHYCCKHX KOMITICKCOB MalInH
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OcHOBHBIM 1OGOYHBIM MPOJIYKTOM PACCMOTPEHHBIX paHee
TCXHOIOTHiH ABJISETCH CPe3aHHas APEBECHO-KYCTAPHHKOBAA pacTH-
TEJABHOCTL. Panbiie ee npocTo cxMrany Ha OPOCHTEIbLHBIX KaHa-
JIax, 3arpA3HAs OKPYKalILyIO CPeay W 3acopss MECTHOCTh HECro-
pesinmu (pparmentamu. OIHAKO AaHHAS PACTUTENLHOCTD SBISACT-
Csl IEHHCHLIUM ChIPbEM, KOTOpOE B pesyibTare nepepaboTku Mo-
JKET NPUHECTH 3HAYMTENBHYIO NPHObLIbL, CHHKAIOLLYIO 3aTPaThl HA
OYHCTKY OPOCHTEJILHBIX KaHAJIOB.

2.2. PaiHOHAJIbHOE HCI0JIb30BAHKE
JAPEeBEeCHHBI YAAJISIEMOH PACTHTE/ILHOCTH

Ynansemas Ha KaHanax JpeBecHas PacTUTENLHOCTH ABJACTCS
LECHHBIM MPHPOAHBIM ChIPbEM. YUHUTHIBAs HAIMYHE 3HAYHTEIBHBIX
3aHacoB APEBECHHBI Ha 3apOCIINX KYCTAPHUKOM KaHajlax, MocTo-
SIHHBIH POCT CTOUMOCTH APEBECHHbI JIHCTBEHHBIX MMOPOJI M KATACT-
pouueckoe COKpalIeHHE JPEBECHBIX PECYPCOB B eBpOMNeickoii
dactn Poccun [99], naubonee nenecooOpasHbIM mpeacTaBisercs
pa3paboTKa M NPUMEHEHHE HA MPAKTHKE HOBBIX M COBEPIIEHCTBO-
BAHHE HMMCIOLIMXCSA CrnocoOoB nepepabOTKH HHU3KOKAYECTBEHHOI
JIPEBECHHBL.

Bribop Toro miau uHOro cnocoba UCNONB30BAHHS JPEBECHHbBI
J0/KeH ObITh C/IeNaH ¢ y4eToM TakuX (hakTopos, Kak BHIOBOH CO-
CTaB YAAJIseMON JPEBECHOH PACTUTENILHOCTH, €¢ 3arac Ha euHH-
1y TUIOUIA/H, HATMYHE HEOOX0MMMOro 060pyI0BaHNUS, TPAHCTIOPT-
HBIX YCIOBHIi, NOTPeOHOCTL B NPOM3BOMMMON mpoxykimu. [Ipu
9TOM €NOCO0 MCHOIb30BAHUS [IPEBECHHBI OYJIET ABIATHCA OCHOBOIH
PH MOZACIHPOBAHHH CTPYKTYPb! OE30TXOIHOTO0 TEXHOJIOIHYECKO-
ro npouecca. MimenHo BbIOpaHHblil croco0 onpenenuT cocrtas u
OCNEI0BATCABHOCTL ONEPAlUi, MO3BOIUT YCTAHOBHTh HEOOXO-
JMBIC MapaMeTpbl Ka4yecTBa JUld BBINOJHACMBIX paboT, 4TO B
CBOIO O4€pE/lb ONPEACAHT THI MPUMEHAEMBIX MALIUH H 060py 10~
BaHug. Kpome Toro, BbIOpaHHbIN CIOCO0 yTHIM3ALMH Y/IAISEMOTO
KYCTApHHKA JOJLKEH O00CCHCHMBATh MAKCHUMAIbHBIH SKOHOMHYE-
CKHi 5QdEKT NpH MUHUMAJIBHBIX 3aTpaTax TPy/a, a TaKKEe CHH3HTD
BPCIHOC BO3/ICHCTBHE, OKA3bIBAEMOC HA OKPYKAIOULYIO CPEY.
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JpeBecHHa KycTapHuKa U MCIKOJICChs TIO CBOMM (PH3HUCCKIM,
XHMHYCCKHM H TEXHOJIOTMYECKUM CBOMCTBAM MpeacTaBiscT coboi
MOJTHOLICHHOC JIPEBECHOC ChIPHE, KOTOPOE MOKET KOMIICHCHPOBAThH
1oTpeOHOCTH Psijia OTpaCieit TPOMBIIIIEHHOCTH.

W.A. Tuurosr u K.M. lpeobpaxkenckuii B csoci pabote [91]
MOMCPKUBAIOT, YTO JPCBCCHHA C 3AJCCCHHBIX M 3aKyCTAPCHHBIX
MCITHOPHPYEMBIX 3CMCIIb [0 CBOMM TCXHHYCCKHM CBOICTBaM siB-
TIACTCS MOJHOLECHHBIM MPOMBIIUICHHBIM CHIPHEM, MPEBLIILAIONHM
10 Ka4eCTBY JIPCBECHHY OT pyOOK yXoja.

Jlna 00beKTHBHOI OIICHKH Ka4yecTBa JAPEBECHHBI KYCTAPHUKA H
MCJIKOJICChSl PACCMOTPHM €€ XHMHYCCKHIi cocTaB. J[peBecHHa Jiu-
CTBCHHBIX TOPOJ COCTOMT W3 CJIOXKHBIX OPraHMYCCKHX BCIICCTB,
4acTh KOTOPBIX 00pa3yeT KICTOUHYIO 006010UKyY (HEITI0N03a, JINT-
HUH, TEMHLC/TION03a, NEHTO3aHbl H FEKCO3aHbl), @ 4acTh Cojep-
KHUTCA B TMOJOCTH KJICTOK (AyOMIIBHBIC W Kpacsiiuc BCILCCTBA,
cMOJTBl, pUpHBIC Macia). B cBOIO ouepeb, B COCTaB JaHHBIX Op-
FaHMYCCKHX BEILECTB BXOIST YIJICPOJI, BOJOPOJ, KHCIOPOJA U He-
Gonblioe komuuecTBo asora. B cpeanem abconmoTHo cyxas apese-
cuHa conepxut 49-50 % yraepona, 43-44 % kucnopona u 67 %
Bofoposa [91, 105, 229].

CocrtaB JipeBeCHHBI CTBOMIA M BETBCH pa3aMyacTcs HE3HAUM-
TCIIBHO, TaK K€ KaK COCTaB [PCBCCHHBI JICPCBLEB H KYCTaPHHKOB.
Kpome opranuueckux BEUICCTB B JPEBECHHE COACPKATCS MMUHC-
pasbHBIC COCAMHCHMA, TIPH CTOPAHHHN KOTOPBIX 00pasyeTes 3oma. B
COCTAaB 30JIbl BXOJIAT IJIABHBIM 00Pa30oM COJIH LICT0YHO-3EMEIBHBIX
metamioB. Hanbonbiee KonmM4ecTBO 3016l 20T KOpPa M JIMCThA,
M0YTOMY TPH CrOpPaHNUH MOJIOJIBIX JIPEBLEB H KYCTAPHHUKOB 00pa-
3yercs Oosblce KonuuecTBo 30ibl [91].

O0 ynoOpuTensHON UECHHOCTH Pa3IHYHBIX YacTeH Haa3eM-
HOH Macchl IPEBECHOH PACTUTEILHOCTH MOXKHO CYIUTh 110 HX
XHMHYECKOMY COCTaBy CPaBHUTCIBHO C JIDYTHMH MaTcpHaiaMu
(tabn. 2.1) [229].

ITpusenenubie B Tabn. 2.1 naHHBIC CBHACTCIBCTBYIOT O TOM,
YTO COJICPIKAHUC YITICBOAHOH (pakuuu (LC/UTIONO3a, JIMTHUH H
TEMHIICITII03a) B JPCBCCHHE 3HAUNTEIBLHO MPEBBIIIACT € CO-
JICpKaHue B cojome M Hasose. [lpu aTom coxepikanne OOnbIIOro
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KOJIMYECTBA LICJULIONO3Bl JICNAeT JIPEBECHHY BEChbMa IPHBIICKa-
TEJABHBIM HCTOYHHKOM ChIPBSL JUIsSi MPOM3BOJACTBA TEXHUYECKOMH
ueunono3b (nomydadbpukar uis npous3BoacTea Oymarn).

Tabnuua 2.1
XHMHYECKHIi COCTAB PAa3JIHYHBIX MATEPHAJIOB
(no JL.H. Kaperuny), % na cyxoe seuecrso
q)paKIliI{lI.)Hthli Jucrea Kopa JHpesecuna Hagos Jlionuu
COCTaB

[lenmonosa 16,9 20,5 38,9 22,2 28,7 *
["emuuen0n03a 25,2 299 27,1 11,5 10,3
JINTHHH 98 17,4 23,0 244 5,7
Joma 49 3,0 0,9 27,0 5,1
Asor 2,7 1,2 0,4 2.2 2,6
Docdop 0,42 0,21 0,08 1,2 0.4
Kanuii 1,94 1,23 0,64 24 1,2

Jlanee paccMOTpUM CIOCOOBI [10JIE3HOTO UCIIONB30OBAHUS Y/la-
NSEMOH  JIpEBECHO-KYCTAPHUKOBOH pacTuTenpHocTH. [lpn 3ToM
ClIeJlyeT OTMETHTh, 4TO COBPEMEHHbIC XHMHUYECKHEC M XHMMHKO-
MEXaHHYeCKHe cnocoObl KOMIUICKCHOH IepepaboTKH JIPeBECHHbI
M03BOJIAIOT HCIIOJIL30BATh B HAPOJHOM XO3SHCTBE BCIO JIPEBECHYIO
Maccy a1o0bIX Mopofl, pa3MepoB H (opM, BKIIOYAs KOPHU H JIH-
cTbit. OHAKO 3aCIy)KHBAIOT BHHMaHHA 1 0ojee npocThie crnocoObl
YTHJIM3AIIMH HH3KOCOPTHOH JIPEBECHHbI (KyCTApHUKA), HCMOJbL30-
BaHHE KOTOPOil B HPOMBIIJICHHOCTH HE BCErJ1a YKOHOMHYECKH W
TEXHHUECKH ornpapjaano [91].

2.2.1. AHaju3 cnocot0B PANHOHAIBLHOI0 HCMOIL30BAHMSA
JpeBecHHbI KYCTAPHHUKA H MeJIK0JIechs

AHanu3 Hay4HbIX uccnenosauwmii (37, 73, 75, 76, 99, 232, 292,
301] no3Boaua BLISIBUTH PAAZl CIOCOOOB YTHIM3ALUMH JIPEBECHHbI
KYCTapHHKA U MEJIKOJICChs, KOTOpbIe OY/1yT PACCMOTPEHBI HUIKE,

buonocuueckan ymunusayus OpesecHo-KyCMapHuKogol pacmii-
mensnocmu. JlaHueli crnocod 3akiouaercs B 3a/ieIKe HEM3MeIbUucH-
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HOM JIPCBCCUHBI B MOYBY JUis YBCIHUYCHHS 3allaCOB OPTaHHYCCKHX
BemiectB. [Ipu 7TOM mpornece pasnokeHHs APEBCCHHBI B MOYBE
NPOHCXOAUT B pe3ysbTare JCHCTBHA MHKPOOPraHH3MOB, 1OTPE6-
A0mKUX a3oT. Tak Kak ApeBecHHA CONCPKHT DONBLIOE KOIHYECT-
BO YIJIEpOJa U CPaBHUTCABHO OeiHa a30TOM, TO TPOIECCHl pa3io-
JKEHHA TMPOTEKAIOT KpaiiHe Me/uieHHO. Jlonbie Bcero pasznaraiorcs
KPYNHbBIC BETBH M CTBOJIbI, KOTOPBIC MOTYT CTaTh MPCHATCTBHCM
Juisi miousooOpabarbiBatomux Mainun. Kpome Toro, yruausanms
KYCTapHHKa TaKMM crnoco0oM TpeOyeT BBINOJHCHHA MHOXKECTBA
JOTIONTHUTENILHBIX TEXHONOTHYECKUX ONEpatui, 4T0 B YCIOBHAX
NpPOBEJICHUA PadOT HA KaHAIaxX HEMPHCMIIEMO.

3acomoeka cmeono6oll Opesecunvl U3 yoaraemMol pacmumens-
nocmu. Jlauusie paGoThl MPOH3BOJAT C HCHOJIB30BAHUEM PYYHOTO
TPyAa M CPEICTB Majoii MexaHu3auuu (Harnpumep, OeH3oMoTOp-
HbIX nun). [Ipuroanocts ApeBecHOro ¢TBONA A MOMYyYCHUA JC-
JIOBBIX COPTUMEHTOB BBISIB/IIOT, B COOTBETCTBHH € TPcOOBaHHAMHM
["OCTa, myrem ocMoTpa CTBOJIA U BU3YAIILHOTO OTPE/ICIICHUS pa3-
MCPOB MMEIOIIMXCS HA HEM MOpoKoB. M3 CTBOIOBOH ApPEBECHHBI
M3rOTaBNAMBAIOT Pa3IMYHBIC TOKAPHBIC H CTOMSAPHBIC M3JCIHA.
Tarke ee MOXKHO HCTIONB30BATh KaK MENIKYIO MOAENOYHYIO JIpeBe-
CHHY JUIA M3rOTOBJICHUSI KOJIbCB, KepaeH M noanopok. OmHako
BBIXOJl CTBOJIOBOH JIDEBECCHHBI TIPH mepepaboTKe JpeBECHO-
KyCTapHUKOBOH PacTHUTEILHOCTH, PAacIpOCTPAHCHHOM HA KaHanax,
HEBBICOK, TaK KaK GONBIIMHCTBO CTBOJIOB KYCTapHHUKA KOPOTKHE,
HCKPHBJICHHBIE H MMCIOT MHOKecTBO JedekrToB. Takum obpasom,
3HAUUTCNILHAA YACTh YIAIACMOH pPacTHUTEIBHOCTH MPH 3aroTOBKE
U3 HCC CTBOJIOBOI JIPCBCCHHBI HE HAXOAMT XO3AHCTBCHHOTO MpPH-
MCHCHHUS.

3azomosxa moukomepnot opeeecunsi. K ToHkoMepHOii ape-
BECHHE OTHOCATCA KPYIJIbIC JiecoMaTepHanbl ¢ oOpybicHHbIMA
BCTKaMH JMaMETPOM B BepxHeM oTpyOe ot 2 10 8 ¢M npu JuiHHEe
1-3 M [91]. ToHKOMEPHYIO APEBCCHHY MCMONB3YIOT KaK ChIpbe
JUis BBIPAOOTKH LIEIUIIONIO3HO-OYMakHON W THIPOMH3HONH Npo-
aykuuu. [pu otcyTeTBHM MOOIM30CTH LEMTIONO3HO-0YMaXKHBIX
¥ TWIPOJIM3HBIX NPEANPHATHH TOHKOMEPHYIO JPEBECHHY MOKHO
nepepabarbiBaTh B MpoAyKuHI0 mupnorpeba. Takum obGpasom,
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M3 TOHKOMEPHOH JIpEBECHHBI W3rOTABIHBAIOT IITAKETHUK Beep-
HBIH, TApHYIO U OOHAApPHYIO [NOIIEYKH, LITYKATYPHYIO JPaHKY,
TOTIOPHINA, YEPEHKH /Ul MOJIOTKOB, JIONAT H METEJ, YNaKoBO4-
HYI0 CTPYKKY H T. 1. O7lHaKO 1pH 3aroToBKe TOHKOMEPHOM JApe-
BECHHBI MOMHMO TPOYEro HMCHOJIb3YIOT PYYHOH TPy, a MHOIO
MEJIKMX BETBEH M CYUbeB, HE HAllEJUIHX XO03sAHCTBEHHOTO MpPH-
MEHEHHSI, OCTaB/SIOT HAa MECTe MpoBeJAeHus pabdoT, 3axiamisis
TEPPUTOPHIO.

3aecomoska dpoe. Jlnd 3aroToBKH JpOB MOXKHO HCIONB30BaTh
CTBOJIbI M BETBH KYCTapHHKA JMaMETPOM He MeHee 3 cM (B Kope),
1IPH 3TOM KOJIHYECTBO TOHKOIO KPYIJIsika (TOMIMHOI 3—6 cM) rpu
nocraBkax He A0/DkHO npesbimarh 20 % ot ofuiero odbema nap-
THH. JIpoBa MCMOJL3YIOT JUISl OTOIUICHUS, YIVICHKIKCHHS M CYXOi
neperodku. [lisi IpoB, MAYLIMX HA OTOIUICHHE, YCTAHOBIICHA Clie-
aywoas imHa noiexses: 0,25; 0,33; 0,50; 0,75 u 1,0 m; ana yr-
neAcKeHus gonyckaercs anuHa 1,25 m. Tlopokn apesecuHsbl, 3a
UCK/IIOUCHHEM THUIIBSA, JOMYCTHMBI B JII00BIX jipoBax 0e3 orpaHu-
yeHHs. B JipoBax juisl OTOIUICHHS JIOMYCKAeTCs HAJIMUUE He Donee
65 % rHUIH OT TOPUEBOI MIOLIA/H NOJIEHA, B APOBAX Ul CyXOH
neperoHku — He Gonee 3 %, B KpyIJIsiKe JUIs YIJIEKKCHHA — He 00-
nee 15 % [73]. 3aroToBka ApOB, MO CPABHEHHIO C 3arOTOBKOM
CTBOJIOBOH M TOHKOMEPHOH JPEBECHHBI, 1MO3BOJIAET D0Jee MOJIHO
UCIIONb30BaTh JPCBECHHY YJAnseMOi PAacTHTEIbHOCTH, HO TaKike
TpeOyeT 3HAYMTEABHBIX 3aTPAT, TAK Kak BCe paboThl BBIIOJIHSIOT
BPYUHYIO.

Ha npakrtuke uenecoobpa3Heil Bcero MpoH3BOAUTE KOMILIEKC
paboT ¢ OAHOBPEMEHHOM 3aroTOBKOI JIPOB, TOHKOMEPHOI H CTBO-
JIOBOI JIPEBECHHBI, YTO MO3BOJISIET HCIIONB30BATH OTACIBHbIC YAaCTH
JIPEBECHO-KYCTAPHHKOBOH PAaCTHTEILHOCTH 1O Haubonee pauuo-
HAJILHBIM HANpPaBJICHHSM.

bBosiee cnoxHO 00CTOMT 11610 € yTHIM3ALMEH MENKUX BETBEH U
CY4heB, TAK KAaK 3Ta JAPEBECHHA He YJOBJICTBOPSCT IpeabiBilsic-
MBIM K TEXHHYECKOMY ChIpblO TpeboBaHusM. Ho u 3T yactu Kyc-
TAPHUKA MOJKHO YaCTHMYHO HCIOJNB30BATH NPH H3rOTOBJICHHH (a-
IIHHHAKA, METEeN, [UIETHEBBIX INMUTOB (CIAYXKAT JUIS 3a/iepiKaHus
cHera, ycTpoicTBa kapj, HaBecos, 3anpyn) [1, 13, 33, 232].
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HekoTopble 4acTH ApeBECHO-KYCTAPHHKOBOW PacTHTEILHO-
CTH MOTYT ObITh MCHMONB30BAHBI B KHBOTHOBOJICTBE B KauecTBE
KOpMa. B XHBBIX KJICTKaX IepeBa COACPKUTCA MHOIO GHONOrH-
YCCKH AKTHBHBIX KOMIIOHEHTOB, BUTAMHHOB, ()EPMECHTOB, rop-
MOHOB, (PMTOHIUIOB, OCIKOB, JKUPOB, YIIICBOAOB H JIPYIHX BE-
IIECTB, NPUIOAHBIX JUIS JICYEOHBIX, MHIEBBIX U KOPMOBBIX IiC-
neii. BeTouHslli KOPpM NMPUMEHAIOT B )KMBOTHOBOJICTBE I BO3-
MCIIICHHS HEJOCTaTKa rpyObIX KOPMOB (CeHa, COJIOMBI), a TAKKe
Juis ynorpeOieHUs B KadecTBe Oosiee MHUTATEIBHOTO COYHOTO
KOpMa WJIM BUTaMHUHHBIX 100aBOK. JIpeBECHYIO 3€/ICHb JIMCTBEH-
HBIX MOPOJ, K KOTOPOIl OTHOCATCS MOKPBITHIE JHCTHIMH 1100eru
C IMaMeTPOM cpesa 10 6 MM, UCIONB3YIOT JUIS 3arOTOBKH BCHH-
KoB U cwioca [87]. OnHako 3aroToBka KOpMa H3 yAaiseMoil
JIPEBECHON pPacTUTCIBHOCTH B MPOM3BOACTBEHHBIX MacmTabax
conpskeHa ¢ OOJIBIINMU TPYIAHOCTAMH, TaK KaK H3rOTOBJICHHC
M0100HONH NMPOAYKIIMH HE MEXaHH3MPOBAHO, a CeOECTOMMOCTh
€ro BHICOKA.

JIis MOBLIICHHS TPAHCIOPTAOCTBHOCTH CPE3aHHOTO KYCTapHHU-
Ka M MCJIKOJCChS NMPUMCHSAIOT MPECCOBAHUEC WIH MAaKCTHPOBAHME,
[Tpn npeccoBanuM BO3MOKHO MOJYYCHHE OJOKOB ONPEACICHHO
ICOMETPHYECKOH (POPMBI € J0CTATOUYHO POBHOIH MOBEPXHOCTHIO U
IOTHOCTBEO 600—650 kr/m’ (obbemHas mMacca IOTHOH JIPCBECHHDI)
[13, 73]. Onnako MaKeTHPOBAHHE M MPECCOBAHWE MPEACTABISIOT
co00M 0CTATOYHO CHOXKHBIH TEXHONOIHYCCKHUI MPOLIECE, KOTOPHIH
K TOMY e TpeOyeT 3HAaUHTC/IBHBIX 3aTPaT SHCPIHH.

[TpoBencHHbI HaMu aHanu3 paboT MHOTHMX POCCHICKHMX M 3a-
pYOCIKHBIX YUCHBIX, a TaKkKe cOOCTBCHHBIC HMccnenoBanus [1, 3,
10-13, 16, 19, 23, 33, 37, 66, 73, 78, 87, 91, 92, 105-107, 122,
126, 147, 154, 180, 211, 242, 275, 292-298, 306-310] nozsonunu
YCTaHOBHTh, YTO OCHOBHBIM HAIPaBICHHCM MepepabOTKH HH3KO-
Ka4yeCTBCHHOMN JIPEBECHHBI ABMACTCS H3MelbyYeHHE e B weny. [Tpu
9ToM M3 | M’ IpeBeCHHBI KYCTAPHUKA 1 MEIKOICCHS MOKHO nomy-
anth 10 0,85 M° menbi [37, 296]. Vet miensl BeAyT B HACHITHBIX
KyOMYECKHX MeTpax ¢ MOCJIEAYIOUHM TEepeBOIOM B KyOoMeTphl
IUIOTHOH Maccel. [Insg nepeBojia HaCKIMHOro 00beMa HICTbl B MIOT-
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Hble KyOOMETphl HCHONB3YIOT CIEIYIOIINE MEPEBOAHbIC KO-
WHCHTB ronHoapesecHocTH: 0,36 — 10 OTNPaBKM TOTpeOUTEIIO;
0,4 — npu nepeBo3ke Ha paccrostaue 10 50 kM; 0,42 — npu Tpasc-
nopTHpOBaHMH Ha pacctosHue 6oee 50 km [73, 78].

[lepepaboTka yaanseMoii APeBECHO-KYCTAPHUKOBOW pacTH-
TEJBHOCTH Ha IIEIy, M0 CPABHCHHIO C IPYTHMH CIOcobaMHu yTHIIH-
3aLMK KyCTApHHKAa W MEJIKOJIEChS, HMECT LE/BIA Pl IOCTaTOMHO
BCCOMBIX HPEHMYLICCTB!

e JUIs POM3BOJICTBA LICHBI MPHIO/IHA JAPCBECHHA BCEX NMOPOJ
(3a MCKJIIOYEHUEM HEKOTOPBIX TBEPAOJHCTBCHHBIX ),

e oGecneunBaetcs mepepaboTka Beeil yaansieMoil JIPCBECHOM
PaCTUTCIBHOCTH;

® H3MCIBUCHHE KYCTAPHHMKA B LICMY MO3BOJISET MOJHOCTHIO
MCXAHH3HPOBATD TIPOLICCC YTHIH3ALMH YIAIsICMOi IPECBECHHBI;

e niena MOKET ObITh MCIOJb30BaHa B Pa3jiMyHBIX OTPACAX
NPOMBIIICHHOCTH JUISl POM3BOJICTBA Pa3HOOOPa3HON MPOTYKLIHH,
MOITOMY C JIETKOCTBIO HAXOJIMT KOHCUHOTO NOTpebuTens;

® 1IpH ONPEACICHHBIX YCIOBHAX MPOM3BOACTBO IICMbI MOXET
OBITH BIOJHE PCHTAOCHBHBIM, @ MOJydacMas NPH 3TOM MPUOBLTL
MO3BONIACT YACTHYHO KOMIICHCHPOBATh MAaTEPHANbHBIC 3aTPAThl HA
IKCIUTyaTallHOHHbBIE PabOTHI 110 YXO/y 33 KaHAJIaMH;

e nepepaboOTKa KyCTapHHKA H MEJIKOJICChA Ha MICIy MO3BO-
JSeT MPEAOTBPATHTH JKONOTHYCCKHiT ymepd OT 3arpsisHCHHs
aTMOC(hEpHOro BO3AyXa 30J10i, BHIICAAIOUICHCA NpH yTHIH3A-
LHH JPCBCCHHBI MCTOJOM CXKMIAHHsA, W TOJHOCTBIO HCKIOUYAaCT
3aXJIaMJICHHE 3EMCJIb, TIPHICTAIONMX K KaHalam, yaaisieMoH
pPacTHTEIBHOCTBIO.

KauectBo miensl SIBASCTCS OHHM M3 TJIABHBIX MMOKa3aTEsICH,
OTIPE/ICNAIOIINX HANpPaBICHUE €€ JAJIBHEHIICrO HCIOJIb30BAHHA.
OCHOBHBIMH KPUTCPHSIMH KauyecTBa IICTBI ABJISAIOTCA e¢ (pakum-
OHHBIH COCTAB M CTCIICHb 3arpsi3HCHHA KOPOH, THWIbIO H MHHE-
panbHbIME nipuMecsiMi. Takum 06pa3oM, BEIOOP TEXHOIOTHYECKO-
ro 060pyI0BaHHUs /Ul MPOU3BOACTBA IIEMbI OCYUICCTBIAIOT B 3a-
BHCHMOCTH OT INPEAbABIACMBIX K Heil TpeOoBanuii, KOTOpbIC B
CBOIO OuUEpe/lb YCTAHABIHBAIOT HCXO/IA H3 TOT'O, Ul NPOH3BOACTBA
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KaKHX MPOAYKTOB MIIM B KAKHX MHBIX IEJIAX OHA OYIET MCIOIb30-
BaHa. Cie10BaTEIbHO, H3YYCHHE OCHOBHBIX HANIPABICHHI HCIIONb-
30BAHHUS LICMBI MO3BOJIMT BBLISBHTL, MPOH3BOJICTBO KAKOH IIEMbI
Oyzer naubosnee BHITOAHBIM, H, B COOTBETCTBHH C 3THM, POH3RC-
cTH BbIOOp 00OpysoBaHMs s nepepaGoTKH yjaansemoii apesec-
HOM pPacTHTEJILHOCTH.

2.2.2. OcHOBHbIE HATIPABJICHUS HCII0IL30BAHMS IEMBI,
noJy4aeMoil M3 HH3KOCOPTHOI JIpeBeCHHLI

B 3aBuCHMOCTH OT HA3HAYCHMA I1IENy NOJAPA3ACAAIOT HA
TCXHOJIOTHYCCKYI0, KPOBEJIbHYIO, KYCKOBYIO (TOIIHBHYIO),
TOHKOMEPHYIO (KOPMOBYIO) M 3HepreTHueckyio (puc. 2.2) [23,
73, 105, 180, 301]. CooTBEeTCTBEHHO, K Ka)AOMY BHJY LICILI
NPEABABSAIOT 0co0ble TpeOOBaHHMS OTHOCHTEILHO COCTaBa
ApEBECHON (paKklUMH, BAAKHOCTH, AOMYCTHMOIN J0/JH MHHE-
pPajbHBIX IPHMECEid.

JlocTaTtouHo HIMPOKHII CHEKTP MCHONB30BAHHS B PA3IMUYHbIX
OTPaciIAX HPOMBIIUIEHHOCTH HMEET TEXHONOrH4YecKas iuena. B
3aBHCHMOCTH OT Ha3HAY€HMs Pa3Mepbl TEXHOJIOTMYECKOi LICMBI
MOKHO BapbHpoBathk (cornacHo 'OCT 15815-70 «lllena texnono-
ruyeckasn»): o juiMHe ot 5 10 60 MM, a 1o Tonmuue ot S 1o 30 MM
[73, 87]. Ilpn ypoBHE BAaKHOCTH JAaHHOI 1ernb! He MeHee 40 % ee
MOKHO HMCIOJIbL30BATh KAK ChIPbE B LEJUIIOI03HO-OYMaKHOH W je-
peBonepepabaThiBalolleli NPOMBILUICHHOCTH ISl NPOU3BOJCTBA
TEXHHYCCKOH LEJUTIONO3bI, MONYNE/UIIONO03b], TAPHOrO KapToHa,
Npecclinana, TEXHHYECKHX COpTOB Oymaru, ApPEBECHOBOJOKHH-
CTBIX M sipeeecHocTpykeunbIX mimt (JICTL, ABIL, LCIT u 1. 1) [1,
10, 13, 37, 87, 105, 147, 180, 292].

Texnonornueckas niena, nojyyeHHas U3 APEBECHHbI, y1ANACMOI]
NPH NPOBCACHHH MENHOPATHBHBIX MEPONPHATHIL, MOXKeT ObITh HC-
M0/Ib30BaHa B COOCTBEHHOM MEIHOPATUBHOM CTPOMTENLCTBE: LIS
34ChINIKH JIPCHAKHBIX TPAHILIECH, YKPEIUICHHS OTKOCOB KAHAJIOB, yTen-
JICHHS TPACC KAHATIOB M TPAHIICH, 3a/1C/IKH B 110YBY, IIAHUPOBKH Me-
JIHOpUpYeMbIX TepputopHii [105].
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M3MeNbuYeHHYIO B LIEMY JPEBECHHY KYCTApHHKAa MOXKHO IPH-
MEHATh B KauecTBe (hWIbTPYIOLIEro Marepuasna Mpu COOpyKEHHH
JPEHAKHBIX CHCTEM, mpudeM He MeHee 50 % ot Bcero odbema n3-
MEJIbYECHHOM JIPEBECHHB! J0/DKHA COCTaBIATh (PPAaKLMs pasMepoM
1520 MM, Tak)Ke JOMYyCTHMO HAIH4YHE KODPbI, JIMCTHEB H MHHE-
paabHbIX npuMecei [105].

[Ipn nepepaboTKE TEXHONOTHYECKOH WLICMbl SHEProXuMuyc-
CKMM MYTEM TOJYYaloT C/IELYIOIHE NPOAYKTI: KHCIOThI, CIIMPTDI,
anbieruibl, PUpLL, CMOIY, Yrojb, ra3 H YKCYCHO-KallbLIMCBbIH
MOPOLIOK.

WccnenoBanus MoKas3aiu, YT LICTy H3 JPEBECHHBI Oepe3bl, a
TaK)KE M3MEJBYCHHYIO KyCTAPDHHKOBYIO PACTHTEIBLHOCTH OJIbXH H
JCLIMHBI MOKHO MCIIONIB30BaTh B KAUYECTBE OPraHHYCCKOro Hamnoji-
HUTEJS MPH MPOU3BOACTBE apOOAMTa JUlsl CTPOALLMXCS MPOMBILI-
neHHBIX nomemennii [13, 99, 177].

TexHonornyeckas IMiena Hauuia NpUMEHCHHE TakKe B TMIPO-
nu3HOM mpousBozcTse. [Ipu ruaponuse U3 APEBECHHBI MOXKHO I1O-
JAYYHTh KOPMOBBIC OCIKOBBIC APOIKIKH, STHIOBBIL CIUPT, caxap,
TeXHUYECKHH JurHuH, Gypdypon, a TakKe NKHIKYIO H TBEPIYIO
yraekucnorsl [73, 87, 91, 180]. Ilpu 3ToM rHAPOAH3HbIH caxap
ABIAETCA BBICOKOA((EKTHBHBIM KOPMOBBIM NPOAYKTOM, | KI' KO-
TOpOro SKkBUBaNeHTeH 20 KI KOPMOBBIX KOPHEIUIOAOB MM 3 Kr
kombukopma [91].

Jlna npoussojacTea Gypdyposa HCHOIB3YIOT IPEBECHHY TOIb-
KO JHMCTBEHHBIX TOPOJI, B TO BPEMS KakK IPH IPOU3BOJCTBE KOPMO-
BbIX GEJIKOBBIX JAPOJIKEH MOKHO MPHMEHSATH JIPEBECHHY JIHCTBCH-
HBIX M XBOHHBIX MOPOJ B JI1000M COOTHOMIEHHH. JIMIHHH HCTIONB-
3yIOT JUIs TIPOW3BOJCTBA TIOPHCTOrO KMPMHUYa B PE3HMHOBOH Mpo-
MBIIICHHOCTH (KaK HanoiaHuTens) [91].

BeyTcst SKCHIEPUMEHTBI 110 HCTIONb30BAHUIO LIebl (ITOJ1y4CH-
HOIi M3 IPEBECHHBI JIMCTBEHHBIX MOPOJ1) B yriexskeHuu. [1pu sTom
w3 75 T miensl nomyuaercs 2 T gpesecHoro yrius [175].

KpoMe TOro, TeXHOnOrH4yeckas Iiena MoxeT ObIThb HCIIOIB30-
BaHA JUIA TOTyYCHHs TETEPOLMKIIHYECKOTo anbaeruaa-gpypdypona,
MPOM3BOJCTBA TUIACTHYECKUX MAcC M BHIPaOOTKH CBIPbSA ISl IKCT-
parupoBaHus ayOHTENICH.
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KyckoBasi (TomimBHasi) 1uiena pa3MepoM [0 JUIMHE BOJIOKHA
21-100 MM npenHa3HayCHa JUIA CKHIAHUA B KOTCIBHBIX YCTAHOB-
Kax, KBapTHPHBIX Nevax W MPOMBIIUIEHHBIX Tonkax [3, 105].

TonkomepHast (KopMOBast) miena COCTOMT M3 MEJKOM JapeBec-
HOH (paKIUH pa3zMepoM MO JUTHHE BOJIOKHA 3—6 MM M OMHMO HC-
NOJIL30BAHMS B KAauyecTBE KOPMOBOH 00aBKM NpHUMEHAETCSH JUIs
TMOJICTHJIKH »KHBOTHBIM M NTHIE, 2 TAKXKE B NMPUTOTOBJICHHH KOM-
MOCTOB (OpPraHMYeckHX yJA00OpeHHi, NMOly4aeMbIX B pe3yibTare
Pa3iOKEHHS OPraHHYCCKUX OTXOIOB PACTHTEIBHOIO MPOHCXOXK-
nenns) [105].

H3menbuenHas npeBecHHa, cofepikaiiias KOpy H JIMCTBS, SIBJIsi-
€TCsA JIONOJIHUTCIbHBIM HCTOYHMKOM OPraHM4eCKHX ya00peHMil.
O1HaKO NPUMEHEHHE TOJIBKO U3MEJIbUCHHOI JPEBECHHBI B KA4eCT-
BC yn00peHHsa nouBbl ManodddexTuBHo. BHeceHHe ee B MouBy B
MEpBbIC TO/1bl BHI3BIBACT a30THOE TOJIOJAHHE PACTEHMH, H JIHIIb TI0
UCTEYCHHUH BPCMCHH MUTATCIBLHBIC JIEMEHTHI CTAHOBATCS JIOCTYII-
HBIMH pactcHuaM. Hegocratok a3ora MOXKHO KOMICHCHPOBATH
OJIHOBPEMCHHBIM J100aBJICHHEM a30THCTBIX YAOOpEeHHi B MOuBY
BMecte co wenoii. fostomy ans ynoGpennsi nowssl Jiyuiiic BCEro
UCII0/Ib30BaTh KOMITOCTHI.

OHEPreTHYECKYI0 LIEMy, COCTOALLYI0 W3 MEJIKHX JIPEBECHBIX
(ppak1mnii, HCTIONB3YIOT B Ka4ECTBE TOILIMBA JUIS CXKHUTAHHS B TONKAX
korenbHbIX M TOLL [105, 187]. TMosroMy sectkum TpeboBaHMeM,
NPEBABIIACMBIM K JIPCBECHOMY CBIPBIO, SBISETCSA COOMIONCHHE JI0-
MyCTHMOM JIONH MHHEPAIBHBIX MPHMECEH, KOTOpas He JI0/DKHA Tpe-
Bbiuath 1 % [105]. ITpu 9Tom yzaenbHas Temiora cropanus | mioTHo-
ro kybomerpa mensl coctasiser 10 500 M Dx [272].

Eme ofHMM MepCHEeKTHBHBIM HANpPABICHHEM IPHMCHCHHA
1IETIBI ABJIACTCSA HCMONB30BAHUE €€ B Ka4ECTBE TOTUIHBA JUIS a30-
ICHEPAaTOPOB, B KOTOPBHIX MPOMCXOJUT Mpeobpa3oBaHHE TBEPAOTO
TOIJIHBA B ra3000pa3Hoe. AHAIH3 3aTpaT Ha OTOIUICHHE NPCITPH-
ATHH, TPUMEHSIONIMX ra30rCHEPATOPHI, IOKA3BIBALT, YTO UX 3aTpa-
Thl HAa TOIUTHBO OT 1,5 10 18 pa3 mMeHblle, 4eM NPH TPATUIHOHHOM
CKMTAaHWUH TOIUIMBA B KOTJIAX HIIH OTOIUICHHH 3JICKTPOHAIpeBa-
TCJIBHBIMH yCTaHOBKaMH (CM. auarpammy Ha puc. 2.3) [272]. [lpu
HCIIOb30BaHHM K€ COOCTBEHHBIX JPEBCCHBIX OTXOMOB WM MPH
CaM03aroToBKax IICMbl CTOMMOCTb TEIIOBOH 3Heprum eme Gonee
CHIDKaeTCA.
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Puc. 2.3. CooTHOIIEHHE YKOHOMHYECKHX 3aTpat
na nonydenne | kan TenioBoii sHepruu

Auamus Teopernucckux matepuanos [73, 87, 91, 105, 126,
148, 187, 293, 296, 298, 301, 306-310] no3Bom yCTAHOBHTD, 4TO
NPHMCHEHHE LIETbl B KA4YECTBE TOMIHBA ABJISACTCA OCHOBHBIM Ha-
NPaBJICHHEM €€ HCMOJIb30BaHHs B Poccuu, CIIA, Kanane u crpa-
wax 3anajuoii Esponsi. [IpH 5TOM MHpPOBBIM JIHAEPOM B 001ACTH
HCIOJIL30BAHUS OHOMACCHl B JHEPreTHYECKHX LEJIX SBJIACTCA
Gunnsans. B HacTosmEee BpeMs [0 SHEPTHHM, NOJTydaeMoi U3
JPEBECHOTO TOILIHBA, B TOTLIMBHOM GanaHce STOH CTpaHbl COCTaB-
nsiet 20 % [187]. CrommocTs mensi Ha peiike Puansann 8 2005 r.
cocrasuna 10,4 espo 3a 1 MBT'4, 4T0 3KBUBAJICHTHO 101,5 mom.
CIIIA 3a 1 T ycnosHoro tomausa. [IoMHMO 3TOro KOTEJIbHBIC H
TOIl OuHISHAHK AKTHBHO TOPryIOT KBOTAMH Ha CO,, 4TO NPUHO-
CHT UM JONOJHUTEIBHY MPUOBUIE OT UCIIONIB30BAHHA IPEBECHOTO
tornmBa B pasmepe 20-22 espo 3a 1 T CO, [187].

Cornacuo uccnenoBanuam yuensix CIIA [296, 301], cnpoc
HA HHEPreTHYCCKYIO LIEMy HANpPAMYIO 3aBHCHT OT LICH Ha PEIUK-
TOBbIE BUJbI TOMUIMBA — HE(TH, Ia3 U yrojb. B coBpeMEeHHBIX yC-
JIOBHSAX, C YYETOM BBICOKHX LIEH Ha HE(TH U ras, SHEPreTHYCCKas
liena SBIACTCS BIONHE KOHKYPEHTOCHOCOOHBIM MCTOUHUKOM Te-
MJIOBOI SHEPTHH.

M3BeCTHO, YTO MHOI'ME YIIIEPOAOCOJCPKAIHE OTXOIbI, KaK H
chipass JAPEBECHHA, HE CIOCOOHBI K TOIEPKAHHIO ABTOICHHOIO
(caMOINOIEPKHBAIOIErOCs) TIpolecca ropeHus BBH/Y BBICOKOH
praxknoct. Jng crabunn3anyuu npoiecca ropeHns peKOMEeHIAycCT-
Cfl KyNaKMPOBAHUE BJIAKHON JIPEBECHHBI € 0OJICE KAUCCTBEHHBIM
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TOIIHBOM, Cylika W ApyrHe Mmertoasl. ['pynna kommanuii [I1DM-
KIIK npenaraer pasinyHbie CXeMbl H TCXHOJIOTHH, PEaTH3YIONIHE
NPsAMOE CKUTAHHUE, MOATOTOBKY (CYIIKY) M rasu(MKaLuio JpeBec-
HBIX OTXO/IOB, B TOM YHCJIE C MONyYEHHUEM CHIIOBOTO rasa [89].

['eHepaTtopHblii ra3 MOXHO CKHraTh B Ta30BBIX W Ma3yTHBIX
KOT/IaX M MCHONB30BaTh B KAYCCTBE TOIUIMBA Ui JIBHIaTe/s BHYT-
PEHHEr0 CropaHMs Mocje OXJAKACHHSA, OYHCTKH (CHIOBOM Ta3) u
HE3HAYMTEIbHBIX JlopaboTok aBuratens. Ilpu 3TOM mociaeHMi
NPUBOAMT B JBHKCHHE IJICKTPOTCHEPATOp, MPOU3BOMAIIHNA 3/ICK-
TPOOHCPIrHIO CTanAapTHhIX mapamerpos (380 B, 50 I'm). Orxons-
mme rasel Temnepatypoit 470...730 °C (3aBUCHT OT BHIA JABHraTels
BHYTPCHHEIO CropaHHs M TOMIIMBA) HCNONB3YIOT I obecneycHus
NOTPEOHOCTH B TEIUIOBOH HEPIUH H B KAYECTBE CYHIAILHOIO arcHTa
JUI BHYTPHITHKI0BOrO npumeHeHus. CebecToMMOCTh Momy4aeMoi
aekTposHeprun  cocrasiser 0,5-0,7 py6./kBru mpu cromMocTH
JipeBecHbIX 0Tx010B 300-500 py6./T.

TennorsopHas crnocoOHOCTL MOTYYaEMOr0 FEHEPATOPHOTO Ta-
3a cocrasiser 1050-1600 kkan/kr, ynenpias macca — ot 0,97 10
1,15 kr/m’. Boixon rasa B cpemmem 1,8-2,5 M® Ha kapiii Kusio-
rpammM rasuuuupyeMoro TOIUINBA, BIAKHOCTb KOTOPOTO MOMKCT
pocturath 50 %.

I[To ounenkam cneunanucTos, npoussoacteo 0,2-2 MBT asck-
TPOIHCPIUH U3 JIPEBECHBIX OTXOI0B (B TOM YHCIIE M JPEBCCHOM
1IEIIbI) HA Ta30MOPUIHEBONH EKTPOCTAHIIHMU TTO3BOJISCT MOBBICHTH
KII, B 2-3 pa3za cHU3HTB BBIOPOCHI OKCHJIOB, COKpATUTH (10 60—
80 %) KanuTanbHBIC 3aTPaThl 110 CPABHCHHIO ¢ THIOBBIM MapOCH-
noseM tuKiIom TOIL — «koTen — naposas TypOuna» [89).

C uenpro yjiydmieHHMs TPaHCHOPTAOCIBHOCTH W NPHIAHHS
IHEPreTUYECKOH 1ene yjao0HOro BHIa JUIS HCHONB30BaHUS B
KBAPTHPHBIX TI€YaX W MPOMBIIIJICHHBIX TOMKAX OCYIIECTBIISIOT €€
Opuketuposanue. IIpuMcHACMBIC B HACTOSIIEE BPEMsSi B Pa3HbIX
CTpaHax TOIUIMBHbIC OPHKCTBI MOXKHO Pa3[IeinuTh HA TPH IPYIIIbI:
OpyckoBble, MmaneuHplie H WHAHHApuaeckue (puc. 2.4) [87].

B 3anaanoii Espornie 1 CIIIA otmaercs npeanouTeHye maney-
HBIM H IHIHHAPHYCCKUM OpHKeraM GOBIINX pa3MepoB, 4TO 00b-
ACHACTCA CTPEMJICHHCM K Y/ICIICBIICHHIO OPHKETHBIX YCTAHOBOK.
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Puc. 2.4. JlpesecHble TOMIHBHBIE OPHKETHI

Du3MKO-MeXaHUUECKHe CBOWCTBA JIPEBECHBIX TOILUIMBHBIX OpH-
KeToB npeacrasnensl B Taba. 2.2 [105]. Haubonee BaxHbIM noka-
3aTesieM JUIs TOIUIMBHBIX OpUKeTOB sBisercs oObemHas macca, ¢
MOBBILICHHEM KOTOPOIi MOBBIIAIOTCA MTOKA3aTEIH BCEX CBOHCTB.

Tabnuua 2.2

OulHKo-MexaHHUeCKHe CBOHCTBA IpeBecHbLIX OpuKeToB

Cpe/nss NJIOTHOCTb, KI/M* 1050
Ilpenen npouHocTH Ha cTaTHYeckuii m3rud, Mlla 1,5

BnaxHocTs, % 10...15
Pabouas Tennora cropanus, MJDx/kr 16...19

Jlns GpHKeTHpPOBaHMs IIENbI CIICHHAIbHBIE MPECCH HE BBITYC-
KaloT, a HCMOJIB3YIOT Mpecchl Juis OpHkeTHpoBaHus Topda.

b.M. KussieB u 3.M. Mamaes [133] yka3piBaioT Ha HeoOX0H-
MOCTb B MEPCIEKTHBE CO3/1aTh MOOMIIBHYIO YCTAHOBKY JUIsl TIPOU3-
BOJICTBA JIPEBECHBIX TOIUIMBHBIX OPHUKETOB M3 M3MEIILYECHHOH Jipe-
BecuHbl. COrnacHO MX MCCIENOBAaHMAM M PACUCTaM, 3TO BIIOJIHE
ocyuiecTBUMbIH MW 3P QPeKTHBHBIH NPOEKT, NMPHYEM TOIUIMBHBIH
OpuKeT Kak H3Je/He BIIOJIHE MOXKET CTaTh SKCIOPTHBIM TOBAPOM.
Kpome Toro, npeBecHpie OpHKETBI CTaHYT XOPOIIEH ajibTepHaTH-
BOW rasy M yIJil0 B PerHOHAaX, HCIHBITBIBAIONIHX NMOCTOSAHHBIN Je-
(GuLHUT SHEProHoCUTENEH.
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[MoBO/I UTOT, MOKHO CHENATh CHEAyollee 3aKIoueHHe: Haubo-
jiee MPHOPHTETHHIM HAMpaBJCHHEM MEepepabOTKH IPEBECHO-KYCTap-
HHKOBOH PacTUTENBHOCTH ABJISETCA TOJNYYEHHE M3 HEE JHepreTude-
CKOM IEMbl, KOTOPYIO MOKHO HCIO/IB30BaTh B KA4ECTBC TOILUTHBA HIH
ChIPBS VIS TIPOM3BOJICTBA JIPEBECHOIO TOIUIMBHOIO OpHKeTa.

2.3. PecypcocOeperaroniasi TeXHOJIOTHA
OYMCTKH KAaHAJIOB OT IPEBECHO-KYCTAPHHKOBOM
PACTHTEIBLHOCTH

C uensio onpegeneHus pQekTHBHBIX CrOCOOOB H CPE/ICTB
MeXaHW3alHK¥ YIS YIQJCHHS JIPEBECHO-KYCTApHHUKOBOH pacT-
TEABHOCTH M €€ repepaboTKH JOMOJHUTEALHOMY aHaIH3y ObLIH
[10J(BEPrHYThI TEXHOJOIHH, NPHMEHIEMBIE JUIS BBIMOJHEHUS aHa-
JIOrHYHBIX paboT B KyJIbTYPTEXHHKE IPH OCBOCHHH 3aKyCTapeH-
HBIX 3€MEJjib, @ TAKXKE B JIECHOM XO3AHCTBE NpPH PaCYHCTKE TEPpH-
Topuii BEIpyOOK 107 necososobHoBeHHe [37, 73-78, 91, 92, 99,
105, 154, 164, 192, 229, 259, 301].

B pesynprare JaHHOrO aHanu3a ObUIM CAENAHBI CICHYIONHE
BbIBO/IbI:

1. Onepauun 1o cpes3ke u cOOpy APEeBECHOH PACTHTEILHOCTH
naubonee PPEeKTHBHO OCYILECTBIATL MOTOYHBIM METOJIOM, MpH-
4yeM MAKCHMallbHBIH Pa3pbiB MEXKIY 3THMH ONCPALMAMH HE J0j-
JKeH mpeBbluaTh Tpex aHeil [168]. Henomyctumo ocraBisrs cpe-
3aHHYI0 PacTHTENBHOCTh HE COOpaHHOHW B Ky4H HA JIMTEILHOE
BpeMA, TaK KaK BHOBb IOABMBLIAACS MOPOC/b, MEPEIUIETA’Ch CO
CpE3aHHOM Maccoil, 3HAYHTEABHO OCIOKHAET B TOC/EAYIOLIEM
MPOIECC OYHCTKH TEPPHTOPHH.

2. DddhexTHBHOI CXEMOM NPH MPOM3BOJICTBE APCBECHON ILICTIbI
ABiseTcs nepepaboTka CPe3aHHOro JAPEBOCTOs HEMOCPEACTBEHHO
Ha OUHIAEMOM OOBEKTE B MEPEABHKHEIX PYyOMIBLHBIX MallIMHAX,
TaK KaKk TPaHCIOPTHPOBKA JIPEBECHO-KYCTAPHUKOBOM MAacchl K
CTAlMOHAPHBIM PYOWIILHBIM MAlIHHAM YKOHOMHYECKH HE ONpas-
JbiBaeT cebs, a MaKeTHPOBAHUE UIIH NIPECCOBAHKME CPE3aHHOTO KYC-
TapHHKa TpedyeT 3HaYUTEIbHBIX SHEPro3arpar.

3. Uccnenosanus yueHbix CIIA mokasanu, 4T0 NpOM3BOJCTBO
[Iensl SKOHOMHUYECKH BBIFOJHO MPH YCIOBHH, 4YTO OHO SBIAETCA
BTOPHYHON LEIBIO MPH BLIMOJHEHHH OCHOBHOM 3azauu (Harpu-
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MCp, IPH OYHCTKE TCPPUTOPHH OT APEBECHBIX 0CTATKOB). B Hamem
CIly4ac I/IaBHOH 3aj1a4eii ABISCTCS yJancHHE KYCTAPHHKA W MeJi-
KOJICChA BIIOJIb OPOCHTEILHBIX KAHAJIOB, @ JPEBECHAS LIETa MOKCT
CTaTh MOGOYHBIM MPOXYKTOM, TIOTYYaeMbIM B pe3ynbTaTe peanu-
3al[MH JJAaHHOM 3a1a4H.

4. Tepen nepepaGoTkoii gpeBecHOl PACTHTCIBHOCTH Ha HICIY
BBUICPXKHMBACTCA TCXHOJOIHYCCKAs May3a JUlsl MOJICHIXaHMS Yjia-
JIAEMO¥i ipeBecHubI. 10 pasimmuHbIM TCOPETHYCCKUM IaHHBIM [75,
91, 301] Bpems TEXHONOrHYECKOIT Nay3b1 MOKET JUTHTHCS OT OJHOI
HCACTH 10 IBYX MCCALCB, B 3aBHCHMOCTH OT KJIHMAaTHYCCKHX yC-
JIOBHH M BPEMCHH ToJia.

5. TpaHCHIOPTHPOBKY MOTydaeMoii IIENbl K MECTaM ce Aaib-
HCHILIETO KCIOAb30BAHMS MM XPAHCHUS OCYIICCTBISIOT napan-
JICIBHO € M3MENBUCHHCM ynansemoii apepecunsl. [Tpu 2ToM B Ka-
HECTBC TPAHCIIOPTHRIX CPENICTB JUIS NIEPEBO3KH ILETIbI HCTIONTB3YIOT
ABTOIICHOBO3bI H ABTOCAMOCBAJIbI C HAPAMICHHBIMH GOPTAMH.

Ha ocHoBannH 1aHHBIX BBIBOZOB Hamu Obiia paspaborana Ho-
Bas pecypcocOeperaronias TeXHOIOrHS OUHCTKH KaHAJIOB OT Ipe-
BCCHO-KYCTapHUKOBOI pacTuTenbHoCTH (pHc. 2.5).

B npeanaracmoii  TexHonmornn  orpakcHbi PEKOMCHIyEeMbIC
BPCMCHHBIC NCPHO/IbI TIPOBC/ICHUS ONEPALMii, IPHBEICHB HAHME-
HOBaHHA TCXHOIOIMYCCKHX OINCPAlMii M YKa3aHbl TEXHUYCCKHC
CPC/CTBA UL UX BBITOJHEHHS.

Ipeanaracmas TexHONOTHS pas/ieiicHa Ha HECKOJIBKO GIIOKOB:

L. Biok nodeomosumensuvix pabom, xotopeiii BKmouact B cebs:

1. TpoBenenne Bu3yanbHOro ocMotpa NoBEpXHOCTEH Gepm u
OTKOCOB KaHAIIOB, a TAKKE YNAJICHHE U3 30HbI BHITTOIHCHHSA Pa-
60T MOCTOPOHHHX NPEAMETOB, KOTOpPbIC MOTYT MOBPEIHTH pa-
Gouce 06opynoBanHe MCTONL3yeMbIX B AaibHCHIIEM TEXHHUC-
CKHX CpEICTB.

JU1s pOBEAICHUS MOATOTOBHTENBHBIX PAabOT JOCTATOYHO HC-
MO/TL30BaTE TPAHCHOPTHBIC CPEACTBA /Ui cOOpa W BBIBO3d MOCTO-
POHHHX TIPE/IMCTOB C KAaHAJIOB H 3a1ciCTBOBATH JIBYX NMOACOOHBIX
pabounx.

Il. Brox ocnosnvix pabom. Pexomentyemoe Bpems nposese-
HUS — Mai — HIOJIb, HO BIIOJIHE BO3MOKHO BBITIOJTHCHHE pabor u B
anpedne, Korja eie OTCyTCTBYET JIHCTBA HA JCPEBhAX M KAHAIbI HE
3a110JTHEHbBI BOJIOH.
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Puc. 2.5. PecypeocOeperatonas TEXHOIOIHA OYHCTKH KaHAJIOB
OT JIPEBECHO-KYCTAPHHKOBOH PacTHTEIbHOCTH

B xozme BeimonHeHusi paboT jJaHHOro OJIOKa OCYIIECTBIAIOT

CJIe/IyIOLIHE TEXHOIOMHYECKHE ONEPALIHH:
2. CpesaHue JApeBECHO-KYCTAPHUKOBOM PaCTHTEILHOCTH, MPO-
u3pacraronieii Ha 6epmax kaHanos. [Ipu 5ToM peKOMEHIyeTCS HC-
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NOMB30BaTE KYCTOPE3bI C AKTHBHBIMH JINCKOBBIMH PaGouuMH Op-
FAaHaMH. MasTHHKOBBIC, TEICCKOMMYECKHE MM MasSTHHKOBO-
TCIICCKONIUYEKHE, a TAKIKEC YHHBEPCAJILHBIC, BHINOIHCHHBIC HA Oase
OJTHOKOBILOBBIX YKCKaBATOPOB.

Hcnonb3oBanne KycTopesos ¢ NaccHBHBIM paGounm OpraHoM Helle-
71ec000pa3sHo H3-3a HEIOCTATOYHOM MOJHOTHI CPE3a, OMACHOCTH pabotsl
BOJIH3H KaHATIOB, OTPAHHYCHHS IHAMETPA CPE3ACMBIX CTBOJIOB.

3. C6op cpesannoro Ha Gepme KyCTAPHHKA M MEITKONICChS B Ky4H
C HCMONB30BAHMEM MOAOOPIMKOB M 10AGOPILMKOB-cOOHpaTencit
CPC3aHHON PEBECHO-KYCTaPHHKOBOI PACTHTETLHOCTH.

4. Cpesanue JpeBECHO-KYCTapPHHKOBON PAaCTHTEIBHOCTH, npou3-
pacraiomieii Ha oTkocax kaHanoB. [Ipu 3Tom >ekTHBHO HCTIOB30-
BaTh YHHBCPCATHLHBIC TCICCKOIMYCCKHE KYCTOPE3bl C AKTHBHBIM pa-
GOuNM OPraHOM, KOTOPBIC B CHITY CBOMX KOHCTPYKTHBHBIX 0COGCHHO-
CTCH MOTYT IPOM3BOJIHTH CPE3AHHE KYCTAPHUKA HA OTKOCAX.

5. M3Bicuenne cpe3aHHoil pacTHTENLHOCTH H3 pycia KaHana ¢
NOCJICAYIOIMM TICPEMCILICHHEM €€ B C(OPMHUPOBAHHBIC KY4H M
yruerenue nueii. Ilpu 5ToM pekomenmyercs Mcnonb3oBarh Moj-
GOopuMKH-COGUPATeIH CPE3aHHOH IPCBECHO-KYCTAPHUKOBOIT pac-
THTCIILHOCTH, OCHAIICHHBIE HABCCHBIMHM YCTPOMCTBAMM JUIS JIO-
KaJIbHOr0 yrHeTeHHs mHeil apbopuumnnamu. Mcnons3osanue apbo-
PHIHIOB TO3BOIISCT MPEAOTBPATHTH BO300OHOBJICHHE pocTa 1obe-
FOB OT MHCH, @ BO3MOXKHOCTb JIOKAJILHOIO YTHETCHHS MMHEil — cJie-
JIaTh TAHHYIO OTICPALIHIO YKOITOTHUCCKH OC30MacHOi.

Crietyer OTMETHTB, YTO MEKITY HPOBEACHHCM JAHHbIX oreparmii
HCOOXOMMO BBIZCPKUBATE TCXHOIOTHYCCKYIO nay3y (1-3 mus), yto
CHOCOOCTBYET JydIIeMy TOACBIXAHUIO CPE3AHHOMN PACTHTE/IBHOCTH.

[Ipu oumcTKe OGIMIOBAHHBIX KaHANOB 4 U 5-5 TeXHONOrHue-
CKHME Onepanuu MOryT ObIThb MO0 mpomynieHsl, MHGO 3aMEHCHDI
OMNEPAIHCH YaNCHHA KyCTAPHHKOBOH M TPABAHON DACTHTEILHO-
CTH, IPOU3PACTAIOIIEH B CTHIKAX MEHKILY IUTHTAMH.

M. Brok saxmouumensuvix pabom. Jlanuvie pabotsi PEKOMEH-
ZyeTCsl BBINOJIHATH TOC/IC TCXHOJIOTHYCCKOI nmay3bl (4—6 Henens),
CITCNYIOLICH 32 OCHOBHBIMH paboTamu. Biok BmouaeT B cc6s BbI-
MOJTHCHHE JIBYX NapasicibHbIX ONepanmii:

6. IlepepaboTka ynansiemoii IPEBECHHBI B HHEPreTHYCCKYIO
HJIH TEXHOJOTHYCCKYIO IIEMy, KOTOpas OCYIICCTBIACTCS C MOMO-
ILBIO HABECHBIX PYOHIILHBIX MaIIHH.
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7. TpancnopTHpOBAaHHE ILIEINbI ABTOLICIIOBO3AMHU WIIH aBTOCA-
MOCBAJaMH C HAapalleHHbIMH OOpPTAMH HEMOCPEACTBCHHO MOTpE-
OHTENIO HIIM K MECTY €€ XPaHCHMS. )

C y4eroMm aHajiu3a MHOPOYHCICHHBIX HCCIICAOBAHHH H IIeK-
TPOHHBIX HCTOYHHKOB MHQOPMALMH, Mpemiaraercs 4 JONOJIHH-
TeNbHBIX GJI0Ka 3aKIIOYUTENBHBIX PaboT, MPEACTaBACHHBIC H 110]1-
poOHO onHcaHHbie HA puc. 2.6.
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Puc. 2.6. AJibTepHATHBHBIE TEXHONOTHYECKHE CXEeMbl IT0 TIepepaboTKe /IPEBECHHI
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Ipencrasnennbie Ha puc. 2.5, 2.6 cXeMbI, a TaKKe MPOBEACH-
HBIH aHQJIM3 TEXHHYCCKHX CPE/CTB, NPUMEHAEMBIX JUIS MPOBE/IC-
HHUS JKCIIIYyaTallHOHHO-PEMOHTHBIX paboT Ha MEIMOPaTHBHBIX Ka-
Hajax, CBHCTENIbCTBYIOT O HCOOXOAHMOCTH CO3aHMsl HOBBIX Ma-
LIHH ¥ MEXaHU3MOB U1t 3(HEKTUBHON peanu3aliuy npeaiaraeMoit
pecypcocheperatomeii TexHonoruu. [Ipy 3TOM HOBbIE TEXHHuC-
CKHE CpeJICTBA JOIKHBI 06/1a/1aTh YHHBEPCATBHOCTBIO, MOOHIIBHO-
CThIO, BBICOKOH MPOM3BOAMTENBHOCTBIO M JOCTYNHON JUIA JKC-
IUTYaTHPYIOIKX OPraHU3aLMii LICHOH.

BbiGop Heobxomumoro 6ioka 3akmouuTenbHBIX paboT 06y-
CJIOBJIMBACTCH:

® SKOHOMHUECKOH 3P PeKTHBHOCTHIO,

® BO3MOKHOCTBIO pEaM3alMH TMOJyYaeMOH MNPOAYKIMH IO-
TpeOuTensaMm;

® HaIMYHEM COOTBETCTBYIOLIErO NepepabaThiBatoniero o6opy-
NOBaHKsA B OPraHU3alUH, IKCILTYaTUPYIOIICH MEIHOPATHBHbIC Ka-
HaJIbI.

[IpeumyniecTBa BHEAPEHHS HOBOM TEXHOIOTHH:

® KOMIUICKCHAA MEXaHH3alHs BCEX NPOM3BOJACTBCHHBIX OfiE-
paumuii;

® o0ccredeHHe HCNONB30BAHUS  BbICOKOIPOH3BOIHTEILHOI
CNICLHATH3HPOBAHHOM TEXHUKH JUI cpe3aHus H cbopa JpeBecHo-
KYCTapHUKOBOH PacTUTEIILHOCTH,

® [IOBBIIICHHE IPOM3BOAUTEIBHOCTH TPYJa M KauecTBa Bbl-
MOJHCHUs PaboT NPH HAMMEHBIIHX 3aTPAaTax dHEPIHH M MATepH-
AJTLHBIX CPELICTB;

e ofecrieyeHHe PalOHAIBHOTO HCTIONBb30BaHUA  YIANIACMOii
JIPEBECHHBI M IIOJIyYCHHE 3a CYET 3TOT0 OILYTHMOIO IKOHOMMYC-
ckoro s¢pdekra;

® [OBBILICHHE JKOJOTHYCCKOH OE30MacHOCTH BBHINOJHAEMbIX
pabor.

B ycnoBusx Hel0CTaTOYHOrO (MHAHCHPOBAHHMS BHEAPEHHE
0€30TXOHON TEXHOJIOTHH CTAHOBHTCS 1EIECOOOPA3HBIM NMPH Bbi-
MIOJIHCHUH CIICYIONIETO YCIOBUS:

1< T ; 2.1

i

rae S,, — pasMep 3aTpaT Ha OUMCTKY 1 ra OT KyCTapHHKa 10 Tpa-
JMIMOHHON TeXHoJoruM, py0.; S, — pasMep 3aTpaT Ha OYHMCTKY

| ra OT KyCTApHHMKA 1O pecypcocOeperaomieii TeXHonoruu, pyo.;

P, — 00beM JCHEKHBIX CPEJICTB, MOJIy4aeMblil OT PALIMOHANILHOTO

HCTIONb30BAHMS JIPEBECHHbI, yaansemoii ¢ 1 ra, py6.; ¥, — mpe-

JIOTBPAILICHHBIA SKOJIOrMYECKUil ymepd npH OYHMCTKE y4acTka
wiom@abio 1 ra no pecypcocbeperaioniei TeXHOJIOTHH, PyO.

Onpe/ie/icHHe 3aTpatT Ha O4HCTKY TEPPUTOPHH IUIOMIA/bIO 1 ra
110 OJ{HOIt U3 TexHonoruii (pecypcocdeperaronieii, TpagHIHOHHON)
BBIMIOJHAIOT 110 (hopMmyJie:

i g
§=39., i=123..n, 2.2)
i=1
rune S'- — 3aTpaThbl HA BBINOJIHCHHE i-# onepamnHu TEXHOJIOIHYECKO-

ro npouecca, pyb.; 7 — 4HCIO OnepaLui.
Pasmep 3aTpaT Ha BHIIOJIHEHHE i-il onepaluuu S; COCTABHT:

5=, (23)

rae O, — o6beM BbinonHAseMbiX padot; I1; — npou3BOIUTENLHOCTD
MAallIMHBI, 3aHATOH HA BBIIOJIHEHHE i-H ONepaluu; ¢; — CTOHMOCTh

MallHHO-4aca, pyo. o
O06beM JIEHEKHBIX CPEJICTB OT pealH3aluy LIETbI, 0JTy4ECHHOH
¢ | ra, P, cocTaBur:

(2.4)

= 3,
rae V,, — obbem wiensl, noay4aemsiii ¢ 1 ra, M7} ¢, — CTOHMOCTb

3
KyOomertpa wiernbl, M/py0.
[Ipu HanMuMK anbTEPHATHBHBIX CnocoboB nepepaboTku Jpe-
BECHHbI BbIOOpP Hanbosee SKOHOMHYECKH >PPEKTHBHON TEXHOIO-
THH CBOJMTCS K MUHHMH3ALMH LeJeBOH QyHKLMH:
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Sp,a - (Pﬂ + ynp.a)
S

™

> min, (2.5)

rae S,, — pasMep 3aTpar Ha OYMCTKY | ra ot KYCTapHHKA 110 allb-

TEPHATHBHO# pecypcocbeperatonieii TexHOTOrHH, pyb.; P, — o0s-

CM JICHeXHBIX CPEACTB, MOJYYacMblif OT PallHOHAIBLHOTO HCIOMb-
3OBAHHUA NPEBCCHHBI, ynanseMod ¢ | ra, mpH aibTepHATHBHOM

cnocobe nepepaboTku, py6.; Y pa — NPECAOTBPAILCHHBII YKOTOTH-

HCCKUH yuIepb NMpH OYHCTKE yyacTKa miomamsio 1 ra mo anbTep-
HAaTUBHOH TEXHOIOTHH, PyO.

[Tonsons uror, HEO6XOMMMO OTMETHTH, YTO paszpaboranHas na
OCHOBE MHOTOJICTHETO MPOM3BOJACTBEHHOTO OMbITa pecypcochepe-
TAIOWAA  TEXHOJNOTHA OYHCTKH KAaHANOB OT JPCBCCHO-KyCTap-
HHKOBOH PacTHUTENbHOCTH ABJISETCS HE TOJBKO IKOHOMHYCCKH (-
(hexTuBHOM, HO M FKONOrHUCcKH GesonacHoit. OGnacTh ce npHMe-
HCHHSl HE OTpaHW4CHA MEIMOPATHBHBLIM TPOU3BOACTBOM. Pecyp-
cocOeperaiomias TEXHONOIHA MOKET YCNEHIHO NPHMEHAThCS B
APYTHX OTPAac/IAX IKOHOMHKH /I BBITIOJIHCHHUA PaboOT, CBA3AHHBIX
C OYHCTKOH IIOMALEH OT HEKENATCNBHON IPEBECHO-KyCTap-
HHKOBOH PaCTHTEIBHOCTH.
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I''TABA 3. PABPABOTKA KOMIUVIEKCA MALIHUH
JU1s1 OYUCTKH KAHAJIOB OT IPEBECHO-
KYCTAPHUKOBOM PACTUTEJIBHOCTH

C 1999 r. B CT'AY um. H.U. BaBuioBa noj pykoBOICTBOM
npogeccopa @.K. Abnpa3akoBa OblI0 OCHOBAHO HOBOE TMEPCHEK-
THBHOE HAYYHOC HAMpaBJICHHE MO COBCPIICHCTBOBAHMIO TEXHOJIO-
rUii 1 MAaIIMH JUIS TIPOBCICHUS 3KCILTYaTallHOHHO-PEMOHTHBIX pa-
00T Ha OPOCHTENIBHBIX CHCTEMAaX M PEIICHHIO MPOOIEMBI YAAICHUA
JIPEBECHO-KYCTAPHUKOBOH PAaCTHTEBHOCTH BJIOJb OPOCHTEIBHBIX
KaHajoB, Jopor, TpyOonpoBoIOB, IHHHUI dekTponepenay. B man-
HOH cepe HAyUHO-HCCIICIOBATEIBCKON JEATEILHOCTH 3allMILeHa
1 nokropckas u 10 kaHAMAATCKHX AMCCEepTalMid, MOdy4eHo Oomnee
30 marentoB P®, pazpaborano u BHeapeHo Gonee 10 Moxuduka-
1M pabouero o6opyaOBaHMS IS IPOBEICHAUS IKCIUTY aTALHOHHBIX
paboT Ha OPOCHTEILHBIX KaHaIaX.

B macrosmieli rnaBe paccMaTpHBAlOTCA 3alaTeHTOBaHHbIE
TEXHHYCCKHE CPEACTBa, HCOOXOAMMBbIC IS BHEAPCHHA M 3¢-
(exTuBHOrO HCMONB30BaHMsA HOBOI pecypcocOeperaromenn Tex-
HOJIOTHH OYHCTKH KaHaMOB OT APEBECHO-KYCTapHHKOBOI PacTH-
TEJBHOCTH. BOJILIIMHCTBO M3 MpPEACTABICHHBIX MALIHH H3T0-
TOBJICHBI, HCTIBITAHBI M BHEJAPCHBI B MPOM3BOACTBO Ha KaHamax
CapaToBckoro 3aBojnKps.

Ha puc. 3.1 u3o0paxcH OCHOBHOH KOMIUIEKC MamIMH U 000-
PYZOBaHMs JUIA  BHLINOJHEHHS TCXHOJOTHYCCKUX ONepauui
npeuiaraeMoii pecypcocoeperatoneii rexnonorun. Heobxoanmo
OTMETHTh, YTO OCHOBHBIM IOCTOMHCTBOM JaHHOTO KOMILIEKCA
ABIACTCS BO3MOJKHOCTH arperaTHpoBaHus pabouero obopyno-
BaHus ¢ Hanbosiee pacnpocTpaHEHHBIMH B MEIHOPAaTHBHOM H
CEJILCKOX03AHCTBEHHOM MPOH3BOACTBE 0a30BBIMH MalIMHAMH, a
HMCHHO TpakTopaMu Turna MT3.

185




Cxena nepedBumenus KOMAARKID HOWUM

Puc. 3.1. OcHOBHOI TeXHONOrHYECKHH KOMIJIEKC MAliHH
JUISl BBITIONIHEHHA PaboT Mo yJaaneHHio
JIPEBECHO-KYCTAPHHKOBOI PACTHTENBHOCTH BIIONL KaHAJIOB:

I — KycTopesbl 1A cpe3aHus APeBeCHO-KYCTapHHKOBOH PACTHTENEHOCTH
Ha Oepmax KaHanos; 2 — noadbopumky it noaGopinki-cobupareny
Cpe3aHHOIl JIPeBECHO-KY CTAPHHKOBOI pacTHTENBHOCTH;

3 — yHHMBEpCa/bHBIE H TEJECKOMHYECKHE KyCTOPE3bI
VIS CPe3aHus JIPEBECHO-KYCTAPHHKOBOIH PaCTHTENBHOCTH
Ha BepMax M OTKOCaX KaHaloB; 4 — HasecHoe pabouee oGopyioBaHHe
JUA oKanbHOH 06paboTku nHeil apbopHunIaMi;

5 — HaBecHble pyOH/IBHBIE MAlIHHBL; 6 — ABTOIIENOBO3bI HIH ABTOCAMOCBANBI
¢ HapareHHbIMH GOpPTaMH (TPAaHCMOPTHEIE CPeCTBa)

Jlanee paccMOTPUM TNEPEYHCIICHHbIC TEXHHYECKHE CpEICcTBa
(cM. puc. 3.1) ¢ paznuuabiMH MoaudukanusaMu pazpaboTaHHOrO
HJIM YCOBEPLIEHCTBOBAHHOIO HaMu pabouero o0opy10BaHus, IPU-
MeHsemble 115 A(PHEKTHBHOTO BBLINOJIHEHUS IKCIUTYaTallHOHHBIX
paboT HAa METMOPATHBHBIX KaHAJaXx.,

3.1. PazpaGoTka KycTope3oB [Jisi cpe3aHust
JIPEBECHO-KYCTAPHHKOBOH PACTHTEILHOCTH
Ha GepMax M 0TKOCAX KAHAJI0B

3.1.1. KoHCTPYKIHMHN KYCTOpPe30B, NpeIHa3HAYeHHBIX
s padoTbl Ha GepMax KAHAJIOB

K JaHHOMY BHOY KYCTOPE30B MOMKHO OTHCCTH KYCTOPEC3blI Ma-
ATHHKOBOTO HJIH MAaATHHKOBO-TEJICCKOINHYCCKOro THIIA, pa’spaﬁo-
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tanupic B ®TOY BIIO «Capatosckuit TAY». B cBasu ¢ Heobxo-
JIMMOCTBHIO YTHETCHHA MHEH, 00pa3yomuxcs 1ocjie cpe3aHus ape-
BECHO-KYCTAPHUKOBOH PACTHTEIBHOCTH, [aHHBIC KOHCTPYKLIHH
NpeayCMaTpHBAIOT HApSAy CO CPE3aHHEM JIOKaIbHYIO 00paboTKy
nHeit apbopuLMaHOl CMECHIO.

Iamenm P® na uzobpemenue Ne 2251836 «Kycmopes ma-
amunukoso2o muna» [193] nonyden Ha OJIHY M3 NEPBBIX U HAU-
fosee BocTpeOOBAHHBIX KOHCTPYKLHIA KyCTOpE3a, KOTOpas M3-
roTaBJHBalach KaK C MEXaHHYCCKHM, TaK M C THAPABIHYCCKUM
MPUBOJIOM.

Kycropes (puc. 3.2-3.5) BximoyacT B ceba 6asoBblii TpakTop /,
HABECHYIO paMy 2, HAaBCIIMBAEMYyIO HA CHCTEMY HAaBECKM 3, Tejie-
CKOIMMYECKYIO CTpesy 4 € TEJIeCKONOM 5 M BBIIABHIacMBIM THIPO-
HWIHHAPOM 6, pabounii oprad B BHJIC AUCKOBOH MBI 7, 3aKpen-
JICHHOM Ha KoHIile Teneckona 5. lllapaupHoe KpenjeHHe Teaecko-
NUYCCKOH CTpebl 4 K HABECHOH paMe IMO3BOJIACT OCYLICCTBIATH
CTPEIIOi MasgTHUKOBbIC pabouHe ABHKCHHA C MOMOIIBIO THAPOLH-
nuHapa 8 u aByx pbryaros 9, 10.

Puc. 3.2. O6immii Bna Hasemnpaemoro pabouero obopyosanus
KyCTOpe3a MasTHHKOBOTO THNa: / — 0a30Bbiii TpakToOp;
3 - cucteMa HaBeckH; /] — TeneckonmnyecKkas KaplaHHas nepeaava;
12 — penykrop; 13 — pemens; 14, 15 — mxuser; 2) — Tonkarommii 6pyc;
30 — marnctpanb; 3/ — Bpaiuaionieecs coefMHenue; 32 — Ban
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Puc. 3.3. By MasTHHKOBOTO KyCTOpE3a CBEpXY:

2 — HaBecHas paMa; 4 — TEIECKONMUECKas CTpesa; 5 — TeIeckorl;
6, 8 — THIPOIHIHHAPEL; 7 — AuckoBas nuaa; 9, [0, 16 — perary;
13 — peMens; /7 — HaTAAKHOMN ponuk; 18 — Tonkatenb;

19 — nonsyn; 22 — Bo3BpaTHAs NPYKHHA

[MpuBOj IMCKOBOrO MHIBHOrO paboyero opraHa 7 OCyIIeCTBIs-
ercst oT Bajia 0TOOpa MOLIHOCTH 4YEpe3 TEIECKOMUYECKYH0 KapaaH-
HYI0 nepenady 1/, peaykrop /2 v peMeHHYIO Tiepeady, BKIoYako-
1yt pemetb /3 co mkuBamu /4 w 15. [lpudem, npn BTArHBAHUH
rHAPOLMIHHAPA 6 TENCCKOMHYECKOro yCTPOHCTBA MOCTOSHHOE Ha-
TSOKCHME peMHs /3 OCYLISCTBIIACTCS YEPE3 HATAXKHOE YCTPOWHCTBO,
BBITIOJIHCHHOE B BHJIC PbIYAaroB /6 ¢ 3aKperuIiCHHBIMHM Ha KOHLAX Ha-
TKHBIMH ponHKamu /7, Tojkatesei /8, CBA3aHHbIX ¢ THAPOIMINH-
APOM 6, ¥ TIOJI3YHOB /9, epeMeIlaeMbiX 10 pblyaram 16.

Kycropes Takixe JIOMONHUTENLHO CHAOKEH IBYMS aBTOHOM-
HBIMM CHCTEMaMH Noja4Yu apOOpPHLMIHOH CMECH B 30HY pPE3aHMA
(puc. 3.4), nepsas U3 KOTOPLIX BKJIOYACT TojKaromui Opyc 20,
BBITTOJIHEHHBIH MTOJIBIM IS 3aMIOJHEHHS JaHHOH CMEChIO Yepes Ma-
ructpans 2/. OH 3aKpenuisieTes MapHUPHO HA HABECHOH pame 2 u
HMEET BO3BpATHYIO Npykuny 22. BuyTtpH Gpyca juis noaa4n apGo-
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PHLMAHOH cMecH Ha 00pa3ylolHecs IMocje Cpe3aHusi IPEeBECHOH
pPacTHTENBHOCTH THH 23 YCTaHABIMBAIOT KJANaHbl, COACPIKAINE
TOJIKaTeH 24, IIacTHHBI 25, BO3BpaTHbIC NPYKHHBL 26 U coruia 27
(puc. 3.5). Tlpu 2TOM [UIS TPaHCHOPTUPOBAHMSA CMECH B 30HY pe3a-
HMs (K IHSM) Ha nuie 7 BBITIOJMHEHBI OTBOJSIIME KaHaBKu 28 H
CKBO3HbIC OTBEPCTHA 29, PACTIONOKECHHBIE PAIOM C 3YOBbSIMH TTHIIBI.

— - oplopuuudnon tMecs

===-» - pobovon xudkocms
2udpocutmemsl

Puc. 3.4. Cxema paboTsl cHCTEM 110 1a4un apOOPHIIHIHON CMECH HA MHM:
21, 40 — maructpann; 23 — nenb; 24 — Tonkartenn; 28 — oTBOAAMIAA KaHABKA,
29 - otBeperre; 33 - TpaHCTIOPTHPYIONUIHE KaHansl, 34 — cona;

35 — xopryc; 36 — mtok; 37 — NOpIIeHs,;

38, 39 — BO3BpATHBIE NPYKHHHBIC YEMEHTh; 4] — Kpan

i I

25

- I 1~ W 26

27

Puc. 3.5. Cxema paboThl Kj1anaHoB
JUis nojiadH apOopHItHIHOI cMecH,
CMOHTHPOBAHHBIX B TONKaomem Opyce:
25 - nnactiHa; 26 — BO3BpaTHAA MPYKHHA;
27 — conno
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Bropasi aBTOHOMHas cHCTEMa noja4yu apOOpHIHIHOI CMECH
obecrednBaeT ee TPAaHCIIOPTHPOBAaHUE 10 Marucrpanu 30 4yepes
Bpamiaiponieecs coeauHeHue 3/, nporouky B Bany 32 u TpaHc-
nopTHpYIoIne KaHansl 33 B nuie 7 K cornaM 34, pacrooxeH-
HBIM pAJIOM ¢ 3yObaMu. JlaHHas cucTeMa BKIKOYAeT KJIAamaH, co-
Jiepxkaniuii kopnyc 35 U yCTaHOBJICHHBIH BHYTpH ITOK 36, CBA-
3aHHBIH, B CBOIO O4epelb, ¢ Tolkawomum Opycom 20, a Taxie
nopuieHb 37 U BO3BpaTHbIE MPYXKHUHHBIE 1eMeHThl 38, 39. BTo-
pas cuCTeMa MOJMKET CIYXHTh KakK JUIsl MOAAYH CMECH Ha ITHH
NpH BO3JACHCTBHH CPE3aeMOro CTBOJA Ha Tojkarowuid 6pyc 20,
TaK M JJI HEMPEPBIBHON IMOJaYH NPH PaBHOMEPHOM €€ pacmnpe-
JICJICHUH Ha OYHINAeMOH OT JIPeBECHO-KYCTAPHHMKOBOH pacTH-
TENBHOCTH TUIOIAAM MYTEM MOCTOAHHOTO BKIIOYEHHA TaHHOIO
YCTPOHCTBA 3a CHET 3aMOJIHEHHA HAANOPILIHEBOrO NPOCTPAHCTBA
yepe3 marucrtpanb 40 pabodel KHAKOCTBIO THAPOCHCTEMBI
tpakropa /. Jlns pasaenenus marucrpaneit 2/ u 30 ycraHOBICH
KpaH 41.

Kycrtopes paboraer caexnywoumum obpasom. [Ipu asuxeHun
6azoBoro TpakTopa / Bhepel MALIHHHCT MEPEBOJAUT TENECCKOMH-
4ECKYI0 CTpelly 4 ¢ TEeJIeCKONOM 5 M 3aKPEIUICHHON Ha HEM NMHJIOH
7 C MOMOIBIO FTHAPOUMIMHIPA 8 U pbiuaros 9, /0 u3 TpaHcnopr-
HOro nosiokeHus B paGouee. 3aTeM CHCTEMOi HaBecku 3 ycra-
HABIIMBACT BBICOTY CpPE3aHHsA PAaCTHTEJBHOCTH M BKIIOYAET INpPH-
BOJ[ IHCKOBOI'0 MUJIbHOrO paboyero oprana 7. Ilpn stom Bparie-
HHE mepejaercs OT Bajna orbopa MOIIHOCTH TpakTopa [ depes
TEIECKONUYECKYI0 KapaaHHyio nepenady [/, peaykrop /2 u pe-
MEHHYIO Tepejavy, BKIIOYAIIYI0 peMeHb /3 co mKHBaMH /4,
15, x Bany 32, ocyuiecTBIAIOMIEMY BpamieHue pabouero oprana 7,
YCTaHOBJIEHHOTO Ha Kparo Teneckona 5. [Ipuuem paanyc MasTHH-
KOBOTO JIBHJKEHHS CTpENbl 4, a CIEJ0BATEIbHO W 30HY PE3aHHA
NH/bI, MOXKHO PeryaupoBaTh NnocpeicTBoMm teneckona 5. locro-
SHHOE HATs)KEHHE peMHsA /3 OCyLIeCTBIAETCA Yepe3 HaTsiKHOE
ycrpoiictBo. [Ipu BTArHBaHHH rHAPOLMINHIPA 6 KECTKO CBA3aH-
HBIE ¢ HHM ToNKaTenu /8 uepe3 noasyHwl /9 BO3EHCTBYIOT Ha
JBa IAPHUPHO 3aKpEMJICHHBIX Ha cTpese 4 peuara /6 ¢ 3akpen-
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JICHHBIMM Ha KOHUAX HAaTSHKHBIMH ponukamu /7. B pesynbrarte
3TOro peiyaru /6 ¢ poaukamu /7 pacxoasrcsi, OCYILIECTBIIAS MO-
CTOAHHOE HATSIKCHHE peMHA /3.

Jlns HemocpeACTBCHHOTO BHECeHHS apOOpHIMIOB Ha THH,
obpasyromiecss Nnpu  CpPe3aHHH JPEBECHOH PAaCTHTEIBHOCTH,
KycTope3 cHaOxeH [BYMS ABTOHOMHBIMH CHCTEMaMM TNONAYH
apOopuuMaHoi cMecH. IIpu Hcnonp30BaHHM NEPBOH CHCTEMBI
cpeszaeMblii CTBOJI BO3JCHCTBYET Ha Toikartenu 24, pacmono-
JKECHHBbIC BJIONK TONKatoniero d6pyca 2(), BHyTpb KOTOPOTO [0 Ma-
ructpamu 2/ nonaerca apbopuunaHas cMech. B pesynbsTate 310-
ro TOJKaTenan 24 nmepeMemaoT MIACTHHBI 25 W OTKPBIBAIOT CO-
naa 27, 13 KOTOPHIX CMECh MONaj acT B MWIBHBIH THCK 7 U MOA
JIEHCTBHEM LEHTPOOEHKHBIX CHJI MO OTBOAAIIUM KaHaBKaM 28 u
4yepe3 CKBO3HbIC OTBepCTHs 29 Ha Kparo MWIIbI OTAMACT Ha ITHH
H IOBEPXHOCTH pajgoM ¢ HuMu. [locne cpesanus BO3BpaTHBIC
NpyXuHbl 26 nepeMellalT miacTuHbl 25 o0patHo M mojava
CMECH NpeKpaniaeTcs.

[Ipn ucnons3oBaHUM BTOPOii CHCTEMBI MOJa4Yu apOopHIHL-
HOI CMECH TNepekiovaeTcs KpaH 4/ pasjencHus Marucrpaici
JBYX aBTOHOMHBIX cHcTeM. B pesynbTare npu cpezaHuu cTBOJIa
Tosnkaouuii Opyc 20 ¢ THIIBHOH CTOPOHBI BO3ICHCTBYET Ha
IITOK 36 W 4epe3 nopuicHb 37, yCTaHOBICHHBIH B Kopmyce 35,
OTKPbIBACT JAAHHBIH KjanaH, W apOOpPHIMOHAA CMECh MOJAETCs
1m0 marucrpanu 30 uepes Bpamiaioiieecs coeauHeHue 3/, npo-
TOYKY B Bany 32 W TPaHCNOPTHPYIOIIHE KaHalbsl 33 B muie 7 K
comjaam 34 ¥ nomnajaeT Ha MHU U paaoM ¢ HHMH. Kak Tosibko
CTBOJIBI Cpe3aHbl, ToNKawmui 6pyc 20 nox neiicTBHEM NpYXKu-
Hbl 22 BO3BpAIacTCs B HCXOJAHOC TOJOXKEHHE, TAK K€, KaK H
nopuieHs 37 ¢ ToskareaeM 36 noj AeHCTBHEM BO3BPATHBIX TpPY-
JKHHHBIX 2JIEMCHTOB 38 H 39.

Kpome Toro, ycrpoiicTBo BTOpPOH CHCTEMBbI MO3BOJIACT OCY-
IIECTBIATh, NPH HCOOXOAMMOCTH, PAaBHOMEPHOE HENpPEpPHIBHOE
BHECCHHE apOOpULMAHOH cMecH (HampuMep, Ha MIOMAAKAX,
0CBOOOKICHHBIX OT I'ycToro apesoctos). s 3Toro ocymecrs-
JISIOT 3aMO/HEHHE HaJIIOPIIHEBOrO NMPOCTPAHCTBA B Kopryce 35
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KjanaHa 4epe3 Marucrpanb 40 paboqei KHAKOCTBIO H3 THAPO-
CHCTEMBI TpakTopa /.

Heobxomnumo Tarxke OTMETHTh, YTO Cpe3aHHE JPeBeCHO-
KYCTAPHHKOBOH PAaCTHTEJILHOCTH MAHHBIM KYCTOPE30M MOKET
OCYLIECTBJIATBCS Kak JABHKCHHEM TPAaKTOpa /, Tak M Mocje ero
OCTaHOBKM B HEMOCPEJCTBEHHOIH ONM30CTH OT cTBOJA (npuMe-
HACTCSI B OCHOBHOM I[IPH Cpe3aHMM KPYIHBIX CTBOJIOB) MyTeM
MasiTHHKOBOTO WJIH TEJIECKOIHYECKOro paboumx ABHIKEHHH TTH-
NBl 7 THAPOUHIMHApPaMH 6 H 8. BO3MOXKHO COBMELICHHE ITHX
JAByX pabounx aBmkeHuii. CpesaB CTBOJI, MAIIHMHACT IEPEBOIHT
crpeny 4 B ucxojanoe nonoxenue. IIpu cnemyroniem coBmenie-
HHH JIMCKOBOro pabouero opraHa co cpe3aeMbIM CTBOJIOM MpPO-
1eCC MOBTOPAETCA.

Janee paccMOTpuM ewie aBe KOHCTPYKIMH pabouero o6opyao-
BAHMA, NPEJHA3HAYCHHOTO JUIA NMoAa4YH apOOpHIHAHONH CMECH Ha
NIOBEPXHOCTL IHEH, 0O0pa3yeMbIX T0C/IE Cpe3aHHs [PEBECHO-
KYCTapHHKOBOH PACTHTEILHOCTH.

IHameum P® na uzobpemenue Ne 2251837 «Pabouuii opzan
Kycmopesa» [194].

Pa6ounii opran (puc. 3.6) BkIo4aeT B ceds JBa YCTaHOB-
JICHHBIX MapajuleibHO APYT APYTY MHIBHBIX AHCKA [ W 2, KecT-
KO COBMEIIEHHBIX Mexay coboii ¢ coBnajeHnem Haceuek 3 u 4,
CHMMETPHYHO IIPOPE3aHHBIX B TEJIEe KaXA0ro U3 JUCKOB K o0pa-
3YIOIIMX KaHajbl JJIsi TPAHCNOPTHPOBaHHA apOOPHLMIHOI cMe-
cH. JlaHHBIE JHCKH MOMEIIAIOT MEXKIY BEPXHHM 5 M HMXKHUM 6
(GnaHuaMu, CTAHYTHIMH MeXIy c000i OONTOBBIMH COEMUHEHMU-
MM 7, yCTAHaBJIMBAIOT HA MPUBOJAHOI Ban & M 3aTATHBAIOT QUK-
cupyroleit raiikoit 9. Kpome Toro, B BepXHeM MUIBHOM JHCKE /
BBINOJIHEHBl OTBEpCTHsi [0 ayis moctyniaeHust apOOpHIIHJIHOIN
CMECH B KaHaJibl C 1EJbIO JalbHEHIIErO €€ TPAaHCIOPTHPOBAHHUA,
TAKKE K JHCKY 4epe3 yrmiioTHeHue /1 kpenurcs GOATOBBIM CO-
eauHenueM /2 koxyx /3. Mexay koxyxom I3 u ¢unanuem 5
oOpasyeTcs IPOCTPAHCTBO A JUIs HANOJHEHUS apOOPHIMIHON
CMECBIO.

Psom ¢ 3yObAMH HHIKHETO NMHUIBLHOTO JHCKA 2 PacrioNOXKEHBI
BBIXOJIHbIC OTBEPCTHA C BMOHTHPOBAHHLIMH BBIITYCKHBIMH Kjamna-
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HAMM, COCTOSILMMH U3 3aMbIKAIOIIEro 31eMeHTa /4 (KOTOpBIf MO-
’eT ObITh BBIMOJIHEH B BUJC IUApa, HJUIMICOMAA H T. IL.), 3aKpen-
JIHHOTO ¢ TIOMOLIbIO BUHTA /5 Ha npyXKHHHOH macTuHe /6, npe-
JOTBPAIIAIONICH MPOAOIBHOE H TONEPEYHOE CMCIICHHE 3aMbl-
Karolero ieMeHTa /4 OTHOCHTENIbHO BBIXOJHOTO OTBEpCTHs. Jlis
1o/Bo/Ia apOOPHIMAHON CMECH M3 EMKOCTH M GJIOKUPOBKH ee 110~
CTYIUICHHS CITy)KaT COCAMHACMBIE C HEll KUAKOCTHAS U BO3/yLIHAs
marucrpamu /7 n 18.

1 11 13 A 5 1718

!
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2 16 14 15 3 4 12 10 F AR el i M

Puc. 3.6. Pabounii opran kycropesa
¢ cHCTeMOll Toiaun apbopUIIHOI eMecH: /, 2 — MHIBHBIC JTHCKH;
3, 4 nmaceuxu; 5, 6 — BepxHHil W HIDKHHI danb!;
7, 12 — GonToBble COEHHEHHs; 8 — MPUBO/HOI Bar;
9 — (hukcupylomas raiika; /0 — oreeperue; /1 — yrioTHeHHE,
13 — kowyx; /4 — 3aMBIKAIOUIHIT 2NeMeHT; /5 — BHHT,
16 — npyKUHHAsA MIACTHHA; /7 — JKMAKOCTHas MATHCTPalIb;
18 — BO3IylIHAS MarHCTpalb

Yerpoiictso paGoraer cneayiomum obpasom. [lpu noxaue pa-
Gouero 06OpyZOBaHMS NPOMCXOAUT Bpe3aHUe 3yObCB MHJIBHBIX
auckoB / W 2 B cpesaemsiii croi. [lpu panbHeiinem 3arinybneHnu
MUIBHBIX JIACKOB B MPOMMI 3aMBIKAIOMHI 31EMEHT /4 BXOJMT B
KOHTAaKT ¢ MOBEPXHOCTbIO 00pa3yeMoro MnHs U BKHMACTCS BHYTPb
NMHIBHBIX JHCKOB [ 1 2, 0ocBOOOXKAasA TEM CaMbIM MPOTOK JUis ap-
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p 6 20
Puc. 3.8. BapuanTei 3aoctpennpix 3y61os: /9 — 3a0cTpeHHbie 3y6iist;
20 — na3pr; 2] — perynmipoBouHbie maiion

Puc. 3.9. dyuknuonansHas cxema pabouero oprana Kycropesa:
1, 2 — nuneHBIC THCKH; 3 - Hacedka; /4 — 3aMBIKaonmil YieMenT;
15 — BuuT; 16 — npyKUHHas NIaCTHHA

[To mepe u3HOCa 3yObeB BO3MOYKHA KOPPEKTHPOBKA MX BLICOTHI
TyTEM MOJKIAJKH PETYIHPOBOYHBIX a0 2/.

B npouecce cpesanns pacTHTENbHOCTH 3a0CTPCHHBIC 3yOIbI
19, pacmosioKeHHbIC PAAOM C 3yObSIMH HHKHErO MHJIBHOTO JMCKA
2, BO3ICHCTBYIOT Ha MOBEPXHOCTh THsl, MPHAABAs €l 1ICPOXOBA-
T0cTh. Takum obpasom mocTynaiouas yepes kinanan apbopuim-
Has CMECh JIydllie BHEApPAETCA B Teno nHA. [lns npenorBpaiicHus
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CrAaKMBAHUS M YILIOTHEHMsS [OBEPXHOCTH MHEH 3aMbIKaroulHii
snement /4 Take cHabkeH 3a0CcTpeHHbIMH 3yOuamu /9, npuiem
ochb 3yOLOB OTK/IOHEHA OTHOCHTEJIBHO OCH 3aMBIKAIOIICTO H/1EMCH-
TAa Ha yroi ¢, COOTBETCTBYIOIHH yriy HAaKjOHA NpyKUHHON 111a-
crussl (cM. puc. 3.9). ‘

Wseneuenne 3yOuoB /9 s 3aTOYKHM OCYHIECTBAAIOT Pasin4-
HBIMH MHCTpyMeHTamH depes nasel 20. [lo mepe usnoca 3yGuos /9
MOZK/IAABIBAKOTCS PEryIHPOBOUHbIC MaiOw1 2/. '

PaGounii opran Kycropesa ¢ 3yOuamu I[O3BOJAET MOBLICHTH
>()EeKTHBHOCTb MCIIOIL30BAHHsS apOOPHLMAHOH CMECH 33 CHET
JIyYLIEro ee NPOHHKHOBEHHs B CTPYKTYPY IHS, COKPATHTL Pacxol
J0pOrocTosIero apbopHIKUaa MyTeM CHUIKEHH BHOCHMOH J103b1 H
TEM caMbIM czenath paboThbl M0 CPE3aHUIO KYCTApHHKA SKOJIOrHie-
cku Oe3onacHbIMM,

3.1.2. KoHCTPYKIMH KYCTOPE30B,
npeHA3HAYEHHBIX /1/Is padoThl HA Hepmax
H OTKOCAX KAHAJIOB

Oj1Ha U3 NEPBbIX KOHCTPYKLHH YHHBEPCAIBHBIX KYCTOPE30B JUls
paGotbi Ha opocutesbhbix kananax KH-1(CT'AY) Gbiia paspaborana,
W3roToBNICHa U BHeapeHa B 19981999 rr. Ha KaHaiax JHIeIbCCKOro
dunmana OIY «Ynpasienne «Caparosmennosoaxosy [10, 35, 252).
Ha jjaHHyI0 KOHCTPYKLMIO KycTOpesa nojyteH namenm PP na uso-
Bpemenue Ne 2161399 «Kycmopes» [189).

Tlpn pa3paGoTKe Y4HTEIBATIOCH, YTO HEOOXOAMMA MalIKuHa, 06-
fafaolI@as CleAyOMMMH napameTpamu: pabounii opra, MmoJaHo-
CTBIO CPE3AIOLIHIi PACTHTENIBLHOCTB AHaMeTpoM 10 20 cM; peryiu-
pyemasi BbICOTA Cpe3aHHs KyCTapHMKa; MpAMOIMHCHHAA mojada
paGouero opraHa; BO3MOKHOCTb Cpe3aHHs PACTUTEILHOCTH KaK Ha
Gepme, Tak M HA NpHiIeralonieii K Heil BepXHeil 4acTH 0TKOCa KaHa-
na (ec/u KaHal B 3eMJITHOM pyclie); HaubobIIHF BBIICT CTPEIbI €
peryIMpoBaHHeM B npoliecce paboThl; arperaTHpoBAHUE ¢ pacnpo-
CTPaHCHHBIMU TPAKTOPAMH. _

KOHCTPYKTHBHAs CXeMa MAILMHBI, HMEIOLICH HaBecHoe pabouee
oGopyosatue k Tpaktopy JIT-75M, npescraBiieHa Ha puc. 3.10.
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Puc. 3.10. Kycropes KH-1(CTAY) ¢ Mexamnyeckum NPHBOJOM:
a— BHJL CBepXy; 6 — ceucHue A-A: | — chcTema HaBeckn TpakTOpa;
2 — pama HaBeckH; 3 — HaNpaBNAIOUHE Opycha; 4 —Taru;

5 — THAPOUHIHHAD; 6 — TenexKa; 7 — KaTKH; 8 — cTpena;

9 — penykrop; 10 — aucKoBbIii MUABHBI paGounii opran;

11, 12 — TeneckonuyeckHe Kap/aHHbie Nepeaun:

13 — npomexyTounii peykrop; /5 — ynpyras mydra;

16 — npenoxpanntenbhas Mydra; /7 — Hanpasasioutie BTYIIKH;
18 — onopusie koneca; 19 - THAPOIHAHHAPEL 20 — KOKYX;

21 — npy)uHHas nanka
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KycTopes cocToHT M3 paMbl, 3aKpeIUIeHHOl Ha cHCTEeME Ha-
BECKH [ TpaxkTopa, BKJOyaromied B cebs pamy HaBecku 2, a
TaK)Ke JKECTKO Kpemnsiuecs K Heil Hanpasasomue opyces 3. B
BEPXHeEil 4acTH paMbl KyCTOPE3a yCTAHABJIMBAIOT TATH 4 B BUJIE
mnuiaek. OHH obecnedyuBalOT [OMOJHHTENBHYIO IPOYHOCTH
KOHCTPYKUMH U 3aIIMINAKT MEXaHHU3M IPHBOJA OT MaJalouero
KycTapHuka. BHyTpH pambl ¢ BO3MOMKHOCTBIO BO3BPAaTHO-
NOCTYMATEJNBbHOr0 JABHIKEHUS MOCPEACTBOM T'MAPOLMIMHApA:
YCTaHOBJICHA TejlekKa 6 ¢ karkamu 7. K tenexke 6 mapHupHo,
C BO3MOKHOCTBIO MOBOPOTA B TPAHCHOPTHOE MOJI0KEHHE, Kpe-
nUTCs cTpena &8 ¢ pa3sMemieHHLIM Ha ee Kpal peaykTopom 9
NPUBOJIa JHCKOBOrO MHIbHOIO pabouero oprana /0. Ilpusox
peaykropa pabo4ero opraHa MOKET OCYLIECTBAATBCH Kak OT
Basia 0TOOpA MOIIHOCTH TPAKTOPA 4YEPE3 JIBE TEJECKOMHYECKHE
Kap/iaHHele nepepaun /1, /2 U npoMexkyTouHbI peaykrop /3
(cm. puc. 3.10), Tak u ot rugpomoropa /4, MOHTUPYEMOTO Ha
crpene 8 (puc. 3.11).

MexaHnudeckuil NpHBOJ MpeAyCMaTPHBAET HAIMYHE YIIPYTOM
15 v npegoxpannteapHoii 716 Mydt. MOKHO HCIONB30BAThL TEjIC-
CKOIMMYECKYI0 KapjaHHyio mepeaady [2 ¢ nperoXxpaHuTe/bHOM
My(TOi, pacnosnoKEHHOH BHYTPH NEpeIayu.

B 3anuei yacTu pambl KycTopesa, B HalpaBjsSIOUIHX BTYJI-
Kax /7, ycTaHaBIMBAIOT ONOPHBIE KOJeca WiH JblKH I8 ¢ BO3-
MOKHOCTBIO H3MEHEHHUS BBICOTHI CPE3aHHA KyCTapHHKa THAPO-
wwinHApamu /9. JIns npeaoTBpaileHds HaMaTBIBAHHMA BeTBEH
HH3KOPOCJIO0ro KyCTdPHUKA HA MPUBOJIHOI Bajl CIYIKHT KOKYX
20. PaGoumii opran cHaOeH NpYyKHHHOM Jankoil 2/, Koropas
HAKHMAeT HA CIIMAMBAEMBbIH KycT MW cOpachlBaeT €ro ¢ AHcKa
THJIBL.

[Ipu rugpaBiInyeckoM MPHBOZE AMCKOBOM MH/BI MOXKHO yCTa-
HaBnuBaTh pabouee 0Oopya0OBaHUE 1IAPHMPHO Ha crpene 8. D10
obecrnednT HAKIOH MUIbHOTO aucka /() Ha HEoOXOJUMBIH yron
MOCPEACTBOM THAPOLMINH/IpA 22, MOHTHPYEMOrO Ha crtpelne 8, u
MO3BOJIUT onmyckaTh pabounii OpraH B KaHasbl PH OUHCTKE MX OT
KyCTapHHKa.
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Puce. 3.11. Kycropes KH-1(CTAY) ¢ riunpasmuecknm NPHBOIOM:
@ — BHI CBepXy; 0 — ceucHne A—A: | — cHCTeMa HaBeckH TpakTopa;
2 — pama HaBecku; 3 — HanpapisIonHe Opycwa; 4 — tarn;

5 — THAPOHMIMHAP; 6 — Tenexka; 7 — KaTKH: & — cTpena;

9 — peaykrop; /0 — IHCKOBRI MHILHBI paboumii opraHu;

14 —runpomotop; /7 — nanpapnsiomme BTYJIKH;

18 — onoprkie mpiwm; 19, 22 — PHAPOIHIHHIPE;

21 — mpyKunHas namka
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Kycrtopes pabotaer ciaenytomum obpasom. MammuuucT npen-
BapUTEIBHO YCTAHABIMBACT THAPOLMINHAPaMH 9 BHICOTY cpe3a-
HMA KyCTapHHKA, @ 3aTeM BKJIIOYACT MPHBOJL JHCKOBOro pabouero
oprana /(). [Ipu 5TOM BpalieHHe nepegaeTcs oT Baja orbopa Moil-
HOCTH TPAaKTOpa Yepe3 TEJICCKOMHYECKYI0 KapAaHHylo nepenavy //
1 ynpyryio mydTty /5 K Baiy mpoMeKyTOuHOro peaykropa /3, yc-
TAHOBIICHHOTO HA Tene)kke 6. JlaHHBIN KOHHYECKHI pelyKTop mne-
penacT BpalieHAE Yepe3 MpeaoXpaHuTebHyio MydTy /6 u BTOpYyIO
CheMHYIO KapJaHHywo nepenady /2 penyktopa 9 mpuBoOAa JHCKO-
BOTO MUJIBHOTO padouero oprana /0.

Cpe3aHue MEIKOPOCIOro KyCTapHHKAa OCYLICCTBAACTCA JIBHKE-
HHem Tpaktopa. [Ipu cpesanum KpymHOro KyCTapHHKAa MallHMHHCT
OCTaHABJIMBACT TPAKTOP B HEMOCPEACTBEHHON OJIM30CTH OT KycTa,
YCTaHABIIMBAeT pamMy Kycropesa THapoumnuHapamu /9 Ha neobxo-
JIMMYIO BBICOTY M BKJTIOYaeT npusoj pabouero oprana. Ilpm stom
nojiaya AMCKOBOH nuibl /() OCyIIECTBAACTCS THAPOLMIMHIPOM 35,
YCTaHOBJICHHBIM JIJIS IEPEMENICHUS TENeKKM 6 C KaTKaMH 7 110 Ha-
npasistomuM Opyceam 3. TTogaua paboyero oprana MOXeT OCyIlIE-
CTBJIATHCS KAaK B HANpABJICHHH K TPAKTOPY, Tak U oT Hero. Cpe3as
KYCTapHHK, MALTHHKUCT MEPEBOMT TENEKKY 6 B UCXOJHOE IOJIOXKE-
HHe. [TpH CeayroneM COBMEIICHHH MCKOBOTO IMHJILHOTO paboyero
oprana /() co cpe3aeMbIM KyCTapHMKOM IPOLECC ITOBTOPACTCA.

[Ipu cpe3aHuu KycTapHuKa B KaHanax Kyctopesom, obopyso-
BaHHBIM THAPABIHYECKHM MPHBOAOM, MALIHHHCT [PECABAPUTEILHO
onyckaer pabouHii opraH ruApolHIHHAPOM 22 B KaHal Ha Heol-
XOJIMMBIii yTOII.

Kycropes KH-1(CI'AY) M0OXHO TPUMCHATD IS BalKH I€PCBb-
€B, CCJTH HCIOJB30BaTh JONOIHUTEIBLHBIC TONKAIOUIME CPEICTBA H
TPUCTIOCOOJICHHS, A TAKOKE JUIS CKalIMBaHHs TPABAHONH PacTHTENb-
HOCTH BJIOJIb KaHaIoB U jopor. IIpu 3ToM MOXHO yCTaHOBHTBH Ha
CTpese MOCHe/I0BaTeIbHO BA MHIBHBIX HCKA.

Pacemotpum ente onny konctpykumio kycropesa KH-2(CI'AY),
Ha KOTOpPYI0 Hamu ObUl mosydyeH namenm P® na uzobpemenue
Ne 2258354 «Kyemopes» [195].

JlaHHas KOHCTPYKLHS C MEXaHHYECKHM MpHBOAOM paboyero
oprana pa3paboTaHa, H3rOTOBJICHA H MCIIBITAHA HA OPOCUTEIIbHBIX
kananax Epmosckoro ¢unmana ®I'Y «Ynpasnenue «Caparos-
MEJIHOBOIX03).
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Kycropes (puc. 3.12, 3.13) cocTOUT U3 3aKpEMJICHHOI HA CHC-
TEME HABECKH TPAaKTOpa paMbl HaBecKH | LIAPHUPHO C HEH CO-
€/IMHEHHOW NOBOPOTHOH pambl 2. Ha moBopoTHoii pame 2 npu
MOMOIIM JIBYX NajblieB 3 YCTAHOBICHA TEJICCKONUYECKas CTpela
4. BHyTpH 1IIOBOPOTHOI paMbl 2 pa3MelieH MEXaHH3M NOoAbeMa U )
ONYCKaHUA 5 TeJNEeCKOMMYECKO CTpelbl 4, KOTOPBIil COCTOUT U3 !
THAPOLMANHAPA 6, COEAMHEHHOIO CO CABOCHHOH TArOH 7, KOTO-
pble B CBOIO OYepe/b LIAPHMPHO YCTAHOBJICHBl HA MOBOPOTHOM
pame 2, ¥ BHHTOBOH TArH &, OJJHHM KOHLIOM COEIMHEHHOH CO
CABOCHHOW TAroif 7, a APYruM KOHLOM — C TeleCKOIHYECKOii
crpenoif 4. Ha koHIe Teneckonuyeckoii crpenbl 4 CMOHTHPOBAHBI
JBa KOHMYECKMX peAyKTopa 9 s mpHBOJA AMCKOBBIX TMHILHBIX
pabouux opraHos /0. I[IpuBOA AMCKOBBIX MHILHBIX pabo4HX oOp-
ranoB /0 ocyimecTBisiercss OT Bajga 0TOOpa MOLIIHOCTH TpPakTopa |: 12 7 g I3 Y
4yepe3 KOHHYECKyro nepeaady //, KIHHOpEMEHHYIO nepenavy /2,
NPOMEXYTOYHBIH KOHHYECKHIH peayKkTop /3, yCTaHOBIEGHHBIH Ha
TEJICCKOMHYECKOH cTpesie 4, U TeNeCKONHYEeCKHi Kap/aHHbli Baj =
14, npoxoasmuii BHYTpH Teneckonuueckoil crpensl 4. Bosspar- '
HO-TIOCTYTATENILHOE IBHIKEHUE TEJECKOMHUYECKO cTpesibl 4 ocy- Z
LIECTBISETCS. TMAPOLMAHMHAPOM 5. JIisl YMEHBIUCHHS HArpys3Kku
Ha CHCTEMY HABECKH TPAKTOPA M YCTAHOBKH BBICOTBI CPEe3aHus Ha \_/ e ’
TEJIECKONMHYECKOI cTpesne 4 yCTaHOBJIEHA peryiaupyeMas Mo Bbl-
COTE ONOpHas Jsbka /6. J]

Mexanu3sm noeopota (puc. 3.13) npencrapnser coGoit KoHHYE-
CKYy10 nepeziauy, cocTosallylo us 3ybuaroro koneca /7, pepxueit 18
1 HwkHeH /9 mwecrepen. 3ybuaroe Koneco /7, UMEOIIEe Hape3aH-
Hble C BepXHEH M HHXKHEH CTOPOHEI 3BOJILBEHTHBLIC 3yObs, IIap- H 6 13
HHPHO YCTAHOBJICHO Ha OCb 20, KOTOpas ECTKO COEJMHCHA C pa- 1 <cora ycroness KEL2(CTAY):
MOii HaBeckn . Bepxuss wectepus /8 BXOAUT B 3aUCTUICHHC C a‘i‘:fﬁ- iﬂé-ﬁgﬁf‘g‘i“::ﬁ:’;i; ?_C“iTeMI; i i 4
BEPXHEH 3BOJILBEHTOH 3y0uaToro kosneca /7 M COCAMHEHA CO LIKH- 5 pama;’ 3 manbust: 4 - TeleckonAYecKas CTPeNa;
BOM peMeHHOM nepefauu /2 (em. puc. 3.12), HHxHss wecTepHs /9 § — MEeXaHHM3M M0beMAa H OMTYCKaHHs TEIECKOMHYECKOH CTpesbl;
BXOJIUT B 3alCIUICHHE ¢ HHXKHEH 3BOJIbBEHTOH 3yOuaroro koseca 6 — THAPOLIINHAD; 7 — CABOCHHAA THFE;S—BHH‘NG?)M TATa; o
17 u coeannena ¢ Bajaom 0T6Opa MOLIHOCTH TpakTopa. B HukHeid g_Kﬁ"ﬁfgﬁig’:g:ngga: T;C_Kzﬁ:fmnx:‘?::g “e;l;;:f;? ’
4acTH MOBOPOTHON pambl 2 ycTaHOBIeHa 3Be3fqouka 2/ uenHoi 13 — MPOMEIKYTOUHBIi KORHHECKHiT PEIyKTOP;
nepeaaud 22. KoHupl 1enMHOH nepeiaud COCOUHEHbI C TH/POLH- 14 — TenecKOMMUECKHNi KapJaHHblil Bam; 1.5 — THAPOLMIHHAD;
muHapamu 23, 16 — onopuas bika

12653 4 16 14
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Puc. 3.13. Mexanunsm nosopota: [7 — 3yGuaroe Koneco;
18, 19 — Bepxusa n HWKHAS LiecTepHu; 20 — ock; 21 — 3Be310uKa;
22 — uenHaa nepejava, 23 — FHAPOLHIHHIPDI

Kyctopes paGoraer cnepyiomum ofpaszom. Jlns cpesanus
KYCTApPHHKA MAUIMHHCT YCTaHABJIHBAET MMOBOPOTHOH pamoii 2
nojiokeHue pabodyero oprana. [ToBOpoT OCYHICCTBISIOT TaKUM
00pa3oM: NpH BBIKIYEHHOM Baje 0TOOpa MOIIHOCTH TPAKTOPA
BKJIIOYAIOT OJJHH H3 FHAPOLMIHHAPOB 23, COCAMHEHHbIN ¢ 1emn-
HOH mepejaveil 22, KOTOPbIH HAYMHAET BpallaTh 3Be3/104KY 2/,
MOBOPAYUBAIOILLYI0 NOBOPOTHYIO pamy 2. [lpu 3rom Bepxuas
wecrTepus /8 nayunaer oOkarbiBaTh 3y0daTtoe kojieco /7 no
BEPXHEH 3BOJILBEHTE M KycTOpe3 rnopopaunBaercs Ha 180°. Bei-
COTY Cpe€3aHus KyCTapHHKA YCTAaHABIIHBAIOT C TMOMOLILIO pery-
JMPYEMOH ONOPHOH JIbIKH /6. 3aTeM MEXaHH3MOM NoAbeMa U
ONYCKAHMS 5 TEJECKOMMUYECKOH CTpPesbl MAMIMHUCT ONyCKaeT
cTpeny 4 Ha OTKOC KaHajlia WIH JIOPOTd 0 CONPHKOCHOBEHHS
ONOPHO¥ JIBIKH /6 C MOBEPXHOCTLIO OTKOCA M BKJIIOYACT NPUBOL
JIMCKOBBIX MHJIBHBIX pabouux opraHos /(). BpamieHue AHCKOBBIX
NUIBHLIX pabouux opraHos /0 ocyuiecTBasercs oT Baja orbopa
MOIIHOCTH TPAKTOPa 4Yepe3 KOHHYECKYI0 // ¥ KIHHOPEMEHHYIO
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12 mepenaum, MPOMEKYTOUHbIH KOHHYCCKHH peaykrop /3, yc-
TAHOBIICHHBIH Ha TEJICCKONMHYECKOI cTpene 4, TeNeCKONMuYecKui
KapIaHHbIH Ban /4 1 1Ba KOHHYCCKHX peJykTopa 9.

Cpe3anme MEJIKOPOCIOro KyCTapHHKA OCYIICCTBISIOT JIBHKE-
nueM Tpakropa. [Ipu o1oM omopHas abpka /6 Komupyer penbed
otxkoca uiam Oepmsl. [IpH cpezanny KpynmHOro KyCTapHHKa Malid-
HHUCT OCTAHABJIMBACT TPAKTOP B HENOCPEACTBEHHOH OIM30CTH OT
KYCTa M BBIJIBH)KCHHEM TEIICCKOMHYCCKOH cTpesnbl 4 KycTopesa npu
MOMOIIM rHApolinHapa /5 cpesaer kycrapuuk. Ilpu stom, ecnu
HE0OXOIMMO, TPAKTOP MOXKET MPOAOKAThH IBHIKCHHE C BbIIBHHY-
TOM cTpenoii 4.

Jlns nepeBoga Kycropesa B TPAHCIOPTHOE TMOJIOKCHHE Tesie-
CKOMHYCCKYIO CTpesly 4 MOAHHMAIOT BEPTHUKAJIbHO MEXaHH3MOM
1o/ {beMa 5 1pH NOMOILM THAPOLMWIHHAPA 6 H (PUKCHPYIOT.

JIaHHYI0 KOHCTPYKIMIO KyCTOPE3a MOKHO TIPUMEHSITH TaKiKe
Ju1st 06pe3Ku IEPEBBEB M CPE3aHHsA TPABAHON PaCTUTEIILHOCTH.

Cnenyronias KOHCTPYKLHsA — OJIHA M3 MOCIECIAHHX M IEPCreK-
THBHBIX MOJIEJICi YHMBEpCaIbHBIX KycTope3oB. PaGouee obopyno-
BaHHE SABIACTCS CMEHHBIM 00OpYJIOBAaHHEM K OIHOKOBLIOBOMY
JKckaBaTopy u noszsonser »ddexTusHo paborate kak Ha Gepmax,
TaK M Ha OTKOcax KaHajoB. Ha 1aHHYI0 KOHCTPYKIMIO NOJIy4YECH
namewm P® na uzoopemenue Ne 2309579 «Kycmopes ona pabo-
mul na kananaxy [200].

[Mpeanaraemsiii kyctopes (puc. 3.14) couepxut 6a3zoBkIii Tpak-
TOp /, HA KOTOPOM YCTaHOBJICH TMAPOMAHHITYJIATOP, CHaOKEHHBIN
NPHBOJIOM MOBOPOTA BOKPYT BepTHKaNbHON ocu 2. ['uapomaHumny-
JSATOP COCTOUT U3 cTpenbl 3 1 pykosatH 4. Ctpena 3 ynpasusercs
THAPOUMIMHAPOM 5, a pyKosTh 4 — ruapouunuuapamu 6. Ha cBo-
GOHOM KOHIlC pYyKOATH 4 IIApHUPHO 3aKperuicHa TEICeCKONHYe-
cKas cTpena /7 ¢ TEIecKonom &, KOTOPBIH BBIIBUTAETCA THAPOLM-
aunapom 9 (puc. 3.15). Teneckonuveckast crpena 7 ApHAPHO
COE/IMHCHA CO IITOKOM TIuapouuaHHapa /(, kopmyc KOTOpOro
IIapHUPHO 3aKkperuieH Ha pykosatu 4. Tlpu s3ToM Ha cBOoGOIHOM
KOHLC Teseckona § yCTAaHOBIGH THAPOMOTOp /[, Ha BBIXOAHOM
BaJly KOTOPOro, BpalllalonieMcs B MOAMHITHHKOBOM Oioke /2, kpe-
nutca pabounii oprau (puc. 3.15, 3.16).
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Puc. 3.14. O6ummii BUA KycTopesa
Ha Gase OAHOKOBILIOBOrO SKcKaBaTopa: / — Ga3oBbIi TpakTOp;
2 — NpHBOJI NIOBOPOTA THAPOMAHHITYAATOPA; 3 — CTPeNna; 4 — PYKOsTS;
5, 6, 10 — THAPOLMIHHAPLIL; 7 — TEJIECKOMHYECKAs CTPENa;
8 - teneckon; // — rugpomotop; 12 — NOMIHIHUKOBIH G110K;
13 — auckosas mia; 25 — eMKOCTB 18 apbOPHIIMIHOI CMEeCH;
29 — onopHas ctoiika; 30 - Hanpasnswonas; 37 — mboKa

B pabouem oprane kycropesa (puc. 3.17) CMOHTHPOBaHA LICH-

TpanbHas CHCTEMa CMa3blBaHMs apOOPHIM/IHON CMECBIO MOBEPX-
HOCTeH MHel, BKIIOYalomas JUCKOBYI0 iy /3, B KOTOPO# CHM-
METPHYHO BBITIOJHCHBI BA Ma3a, B K&XIAOM H3 KOTOPBIX JKECTKO
sadukcupoBana BHenHss Tpyoka /4 (puc. 3.18).
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Puc. 3.15. PaGoyee obopynoBanme kycTope3a
Ha Ha3e 0IHOKOBIIOBOTO PKCKABATOPA, BHI COOKY:

7 — TenecKonuyeckas ctpena; 8 — TeJaeckor; 9 — ruJIpoIHHHID;
11 — rugpomotop; 12 — nommmnHuKoBbIi 61ok; /3 — qHcKoBas nua;
20 - kowyx: 21 — dnanen; 24 — tpybonposon; 25 — eMKOCTE
juis apbopHumaHoit cmecn; 29 — onopHas croiika,

30 — nanpasnsiomas; 3/ — neoka; 40 — rubkuit tpydonposox

rih
.

40 25 7 9 8 13 1 24
Puc. 3.16. Pabouee obopynosanme KycTopesa
Ha 0ase 0THOKOBIIOBOTO HKCKABATOPA, BHJ| CBEPXY:
7 — Teneckomnuveckas cTpena; § — Teneckon; 9 — rHapoLHInHIp;
11— rugpomotop; /3 — muckoBas muna; 24 — TpyGonpoBoj;
25 — eMKkocTh Ang apbopHIHaHOi emecH; 40 — rubkuii TpyGonposoa
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Puc. 3.17. Pabounii opran Kycropesa
Ha Ga’e 0IHOKOBIIOBOIO IKCKARATOpA:
12 — momuMnHUKOBEI 610K; 13 — qUcKoBas nuaa;
14, 16 — BHeHAS H BHYTpeHHsAs TPy OKH;
18, 19 — orBepctus; 20 — xoxyx; 21 — ¢nanen;
22 - GonToBoe coeHHeHHe; 23 — raiika; 24 — Tpybonpoeos;
26 — Ko/Ib110; 27, 28 — yNNOTHHTENBHBIC MAHKETHI

13

8 2 15 14

Puc. 3.18. Bun 4 Ha pucynke 3.15:
& — teneckor; I3 — nquckoBas nuna; 14 — BHeriHie TpyOKi;
15 — xanunnapHele orsepets; 2/ — dinanelr;
22 — donrosele coequHennn; 23 — raiika
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[IppueM Ha OJHOM KOHIE BHENIHeH TPyOkH /4, Haxoasmemcs
psifioM ¢ 3yObSMH JMCKOBOH MWl /3, BBINOJIHCHBI KaNWUBPHbIE
otBepctus /5. B nonocru BHewHed TpyOku /4 pasmenieHa ¢ BO3-
MOYKHOCTBIO TIepEeMELIeHUs BHYTpeHHsisi TpyOka /6, xotopas noj-
NpPYKUHEHA TMOCPEACTBOM MPYKHHBI /7, pacrionoKeHHOIl TaKKe B
MOJIOCTH BHELIHCH TpyOKH /4 CO CTOPOHBI KAMHIUIAPHBIX OTBEPCTHH
15 (puc. 3.19). Jlns noctynuenns apOOpHIMIHONH CMECH B MOJNOCTH
BHewHeil TpyOku /4 B Heil BBINOHEHO OTBEpCTHE /8, COBMEIIEHHOE
¢ orBepcTHeM /9 B JMCKOBOIA Mmie /3, KOTOPOE B CBOKO OYEpPEb CO-
ofiaercs ¢ mojocTeio koxkyxa 20. Jlnckopas nuna /3 ycraHoBjieHa
Mexkay KoxkyxoM 20 u ¢uiavuem 2/, KOTopble CTATHBAIOT MEKITY CO-
Goii CONTOBBIMHU COeAMHEHHAMH 22 1 (JMKCHPYIOT Ha Bally THAPOMO-
topa /1 nocpencrom raiiku 23. [onocts koxkyxa 20 yepes tpy6o-
npoBoj, 24 coeJIMHEHA ¢ eMKOCTbIO jisi apOopuLMaHON cmecH 25,
YCTaHOBJICHHON Ha Teseckonnyeckoii crpene 7. Ilpuyem tpydonpo-
BOJl 24 3aKpeIuleH Ha MoAmMNHHKOBOM Onoke /2. Jlns npenorspa-
LICHHS BBITEKAHUS YKHKOCTH U3 MOJIocTH Koxkyxa 20 Ha Tpybompo-
Boze 24 JKeCTKO (PUKCHPYIOT HenoABHKHOE KOMbLo 26. [Mpu 3ToM
MEK/ITy HEMOABHAHBIM KOIBLOM 26 H CTeHKaMH KOXkKyXa 2() yctaHas-
JIMBAIOT JIBE KOJIBLIEBLIC YIUIOTHUTE/IbHbIC MaHkKeTsl 27 1 28.
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16 14 15 17 13
Puc. 3.19. V3eu [ va pucynke 3.17: 13 — jckoBas nuia;

14 — BHewnss TpyOka; 15 — KanuIIsApHBIE OTBEPCTHS,
16 — BHyTpenHsn TpyOKa; /7 — npyxHHa

Taioke paboyee 000pyZ0OBaHHE KycTOpE3a OCHALICHO KOIHPYIO-
mei nepkedt (puc. 3.20), B KOTOpOH pa3MelleHa BTOpas AOMOJHH-
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TeNbHAs CHCTEMA CMasbIBaHHsA apOOPHITHIHON CMECHIO MOBEPXHOCTEH
THEH, CiysKalias uis nopeiueHns dddexrurocTn 06paboTkn nHeii
GoMBIIOTO IHaMETPa U YBCITHYCHHS 30HbI 00paboTki. OHa BK/IIOYACT
MKECTKO COCIHMHCHHYIO C TEIeCKONMHYECKOH CTpenoii 7 ONopHyio
CTOMKY 29 ¢ 3auKCHPOBaHHOI Ha Helt Hanpasistonteit 30. [pu stom
OCHOBAaHME JILIKH 3/ KECTKO COEJMHCHO ¢ KPBIIKOH 32, yCTaHOB-
JICHHOHM Ha Hanpabisiomeii 30 ¢ BO3MOXKHOCTBIO TEPEMEILCHUSA 110
Heil. Ha BepTukanbHBIX CTCHKAX Kpbiiiku 32 3aKperuicHa KoJbleBas
memOpana 33. B ocHoBamnn nbpki 3/ BBINONHCHBI KaHaBku 34, B
HIKHEH JacTH KOTOPBIX PACIOJIOKEHBI KaIMUIIPHBIC OTBEpCTHS 35
(puc. 3.21), 3akphIThic apOOOPA3HBIMH IeMEHTaMH 36, 3aKPCILICH-
HBIMH Ha KOHIIAX YNPYTHX MAAcTHH 37, JKECTKO MPUCOCTUHCHHBIX K
HWKHCH vacTy Hanpasnstonieii 30. Mexty ocHoBaHueM Jbbkd 31 1
Hanpasnsrouieh 30 ycraHoBiIcHa BO3BpaTHas NPy KHHA 38, npu sToM
BHYTPH Hanpasjsiionicii 30 pacrnonokena neperopojika, B HEHTPE
KOTOpO#i ycTaHoB/IcH oOpaTHbIi kianan 39 u BBINOIHEH KaHall, Co-
C/IMHCHHBIA 110cpe/icTBOM THOKOro Tpybonpososa 40 ¢ eMKOCThIO
U1 apbopuLaHOi cMecH 25.

36 37 38 k| as kF]

Puc. 3.20. Kormpytomas sspka, BHa cboky: 29 - onopHas croiika;
30 - nanpasnstomas; 3/ — ocHoBaHHe JbIKH; 32 — KpbIlIIKa;
33 - konblieBas MeMOpaHa; 34 — KaHaBKH;

35 — KanunnApHele oTBePCTHA; 36 — MApoOGPa3HEIE WIEMEHTEI;
37 — ynpyrue niactiiel; 38 — Bo3BpaTHag Npy:KuHa;

39 — obpatumiii knanan; 40 — rudknii TpyGonposos
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Puc. 3.21. Komupyrouas neika, BHI CBEPXY:
3] — OCHOBaHHE JBDKH; 35 — KaNWUIAPHLIC OTBEPCTHA

Kycrtopes paboraer ciemyiomm obpazom. Pabouee obopyno-
BaHHE KyCTOpe3a MOJACTCA K MECTY pacrojiOKEHHsl JIPEeBECHO-
KyCTapHHKOBO# PaCTHTEIBHOCTH T'MAPOLMINHAPAMH 5 1 6, yNpas-
JSIOUMMH CTpesioil 3 1 PyKosTIO 4 ruapoManunyaropa. /lanee
ruapouwIHHIporM /() NPOM3BOIAT TOBOPOT TENCCKOMUYCCKOM
cTpenbl 7 BOKPYr €€ HIADHHPHOTO KPETUIEHHsS C PYKOATBIO 4 10O
KOHTAKTA OCHOBaHMs JibKU 3/ C MOBEPXHOCTBIO OTKOCA KaHala.
3aTeM BKIIOYAIOT TMAPOMOTOpP /1, NPHBOIALIMI BO BPAIICHHE pa-
Gounii opran Kycropesa.

Cpe3Ky KycTapHHKa Ha OTKOCAX OCYLIECTBIISIOT JBYMs CTOCO-
GaMi: KpyIHbie CTBOJIbI KyCTapHUKA CPE3aIOT MOCPEJICTBOM NOJa-
4p pabo4ero opraHa TENECKONOM &, BBIIBUIAEMBIM I'MAPOLM/IHH-
ApoM 9, a Gonee MENKHIi KyCTapHHK CPE3aloT NpH JABIKeHuH Ga3so-
BOro Tpakropa / no Gepme BJIOJIb OCH KaHaia, ¢ OJHOBPEMEHHBIM
BO3BPATHO-NOCTYNATE/ILHBIM JABHKCHHEM TejecKona §.

B npouecce paGoThl KycTopesa BKIIKOYAIOTCA LEHTPAILHAL H J10-
[OJIHATE/IbHAS CHUCTEMBI CMa3biBaHUsl apOOPUIMIHOM CMECHIO TO-
BEpXHOCTEH MHEeH, obpasylolmxcs npu cpeske. BritoueHne IneH-
TPaIbHOI CHCTEMBI CMa3biBaHMs IHEH NMPOMCXOMUT NPH BPAICHHH
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pabouero oprana. [Tpn oM nonocts koikyxa 20 3anonHena ap6opu-
LH/IHOH CMEChIO, TIOCTYMNAIONICH B HEE U3 EMKOCTH Ul apOOpHIIMIL-
HOMH cMecH 25 no Tpy6onpoBoxy 24. Tloa aeiicTBreM 1EeHTPOOEKHOI
CHITBI BHYTPEHHHC TPYOKH /6 TIepeMCIaloTes B CTOPOHY 3yObeB JIHC-
KOBOH MHIIbI /3 M CKUMAIOT TIPY)KHHBI /7, EPEKPhIBasi KaLIAPHBIC
oTBepcTHA /5 BO BHeHUX TpyOKax /4 (cM. puc. 3.19). OnHoBpeMeH-
HO C 9THM B [POLIECCE CMCLICHHS BHYTPCHHHX TPyOOK /6 OTKphIBa-
10TCA OTBEpCTHA 18, coodmaionmecs ¢ nonocTuio koxyxa 20, u npu
9TOM MO/ ACHCTBHEM LIEHTPOOSIKHBIX CHJI TOJIOCTH BHEIIHUX TPYOOK
14 v BHYTpeHHNX TPYOOK /6 3aMONHAIOTCS apOOPHLIMHOI CMECHIO.

[Ipu Bpesanuu aucKOBOI muiabl /3 B CTBON KyCTapHHKa
YMCHBIIACTCS 4acTOTa BpallleHHs pabouero opraHa, B pesyibrare
4ero NPOHCXOJMT CHHKCHHC NCHCTBHA LEHTPOOCKHBIX CHJI Ha
BHYTPCHHUE TPYOKH /6 (KOTOpBIC MO/ BO3ACHCTBHEM TIpYKHH [7
CMCIIAIOTCA K OCH BpallieHus paboyero opraHa, OTKpbIBas MpH
ITOM KanwuISPHBIC OTBEPCTHA [5) 1 mocTynatomiei yepes HIX Ha
HUKHIOIO TIOBEPXHOCTH JMCKOBOH 1HbI /3 apOopuumaHoil cMe-
ChIO CMa3bIBAaCTCA TOPLIEBAs MOBEPXHOCTH 00pa3yOMIerocs ImHs.

[To oKOHYaHUHM CPE3KH CTBONA KYCTAPHHKA YacTOTA BPAILICHUS
pabouero opraHa BO3pacTaeT M MO/ BO3ACHCTBHEM BHOBb BO3POC-
IIHMX UEHTPOOEKHBIX CHII BHYTPEHHUC TPYOKH /6, CHKUMAs NPyxKH-
Hbl /7, 3aHUMAKOT CBOE MPEKHEC MOJOKCHHE, MEPEKPBIBAs KallHI-
JApHBIE OTBEpCTHs 135.

Ilocne octanoBku paboyero opraHa BHyTpeHHHE TpYOKH 16 3a-
HHUMAIOT T10J] JCHCTBHEM NPYKHH /7 MCXOIHOE TOJOKCHHE, 3aKphl-
Bas OTBEPCTHA /8, B pe3ysbTaTe Yero NPeKpaiacTes 0CTyn apobopH-
LMHOH CMECH B T10JI0CTh BHELIHUX /4 ¥ BHYTPEHHHX /6 TpyOOK.

JlonosHHUTENIbHAS CHCTEMa CMasbiBaHHA apOOPUIMAHON CMe-
ChIO MOBEPXHOCTEH NMHEH CITYXKHT JUIS MOBBILICHUS (P(PEKTHBHO-
¢t 00paboTku MHeH OONBIIOro JUamMeTpa M YBCIWYCHHS 30HbI
00paboTku n paboTaet crnenyronmm oopasom.

- TlpenBapurenbho u3 emkoctd 25 apGopuimmmas cMech M0
TpybonpoBoxy 40 ucpes obparthbiii knanan 39 3amojHACT M0-
0CTh A, OrpaHUYCHHYIO OCHOBaHHEM JIbDKH 3/, Kpbimkoi 32 ¢
KOJIbIEBOH MeMOpaHo¥# 33 M BHYTPEHHHMH CTCHKAMHM Harpas-
nsomet 30 (em. puc, 3.20).

BxiioueHne DOMOJIHUTEIBHOH CHCTEMBI CMa3KH NPOHCXOANT
IIPH KOHTAKTE OCHOBAaHUs NbDkH 3/ ¢ mHeM. [IpH 3TOM OCHOBaHME
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JbDKK 31 ¢ KpBIKO# 32 MepeMeniaoTces BBepX M0 HANpaBIIsIoNICH
30, cxumas BO3BpaTHyIo npyxuny 38. Jlasnenue B nonoctu 4 no-
BBINIACTCA M MPOMCXOJMT 3aKpbiTHE 06paTHOro Knamasa 39. Iloxa
[eiiCTBHEM BO3PACTAIOIETO JaBiIeHHs KoibleBas MemOpana 33
NEPEXO/IUT U3 Monokenus / B nonoxenue [/, crabuiusupys aas-
nerue B noioctd A, OHOBPEMEHHO C STHM MPOHCXOIMT nepemMe-
ICHHE MO KaHaBKaMm 34 mapooOpasHbiX 3JIEMEHTOB 36, 3aKper-
NEHHLIX HA YIPYrHX MIacTHHAX 37, B pe3ynbTaTe Hero OTKpLIBa-
I0TCA KanWUIspHBIe OTBEPCTUs 35 M MOCTYNAKOIIEH Yepe3 HUX ap-
OGOPHLMIHON CMECHIO CMA3bIBACTCS NOBEPXHOCTH ITHA.

ITocnie BBIXOJA OCHOBAHHA NbUKH 3/ W3 KOHTAKTa C IHEM IMOJA
JIeHCTBYEM BO3BPATHOM MPYKUHBI 38 OCHOBaHHE NbDKK 3/ BMeECTE
C KPBILIKOH 32 3aHUMAIOT HCXO/IHOE MOJI0KCHHE, H apoobpasHele
3eMeHTbl 36 O JIeHCTBHEM YNpYruX IacTHH 37 BHOBB mepe-
KpBIBAIOT KaMWUIspHbie OTBEpCTHA 35. OXHOBPEMCHHO C 3THM
MPOUCXOAMT OTKPBITHE 0OPaTHOro Kianana 39 u BO3BPAT KOJblie-
BOI MeMOpaHbl 33 B nonoxkeHue /.

[Mpeanaraemplii KycTOpe3 I03BOJISET OJHOBPEMEHHO CO Cpes-
KOi KyCTapHHKa MPOH3BOJNThL CMa3biBaHWE apOOPHIMIHON CMe-
ChIO TIOBEPXHOCTEH MHeH, 00pasylolMxes npu Cpe3ke, 4To Jaer
BO3MOKHOCTb MCIIOJIb30BATH JIAHHBIH KYCTOPE3 B BETPEHYIO MOro-
Ay M OCYIIECTBIATh CPE3Ky KYCTAPHHKA C OJHOBPEMCHHBIM yrHE-
TEHHEM MHeH HAa OTKOCAX KaHANOB B HEMOCPEACTBEHHOMN OM30CTH
OT TPAHCHOPTHPYEMOii MO HUM BOJbI. Takke CHCTEMbI CMa3biBa-
Hus apOOPHLIMAHOIN CMECBIO MOBEPXHOCTEH MHElH obecrneynBaioT
foJiee IKOHOMHYHBINH PACX0/l CMECH H NMOBBILIAKT YKOJIOTHYECKY IO
6e30MaCHOCTb IPON3BOACTBA PabOT B LIE/IOM.

Taxxe Ha Oa3ze pabodero obopy0BaHHs OAHOKOBILIOBOTO 9KC-
KaBaTopa HaMu pa3paboTaHa KOHCTPYKIMSA KyCTOpE3a € YCTpOHCT-
BOM JUISl PETYJIMPOBAHUS BBICOTHI CPE3aHus, 3alIHIICHHAs nameH-
mom P® na uzobpemenue Ne 2316206 «Kycmopes» [201].

[Ipeanaraemsiii Kycropes (puc. 3.22) conepxut 6a30Bbli TPakTOp
I, Ha KOTOPOM YCTAHOBJICH THAPOMAHHITYJISITOP, COCTOSILHMH H3 CTpe-
Abl 2 H PyKOATH 3 1 cHaOMKEHHBIA IIPHBOJIOM MOBOPOTA BOKPYT BEP-
THKaaBHON ocH 4. Crpena 2 ynpasisieTcss THAPOLMIMHIPOM 3, a py-
KoATh 3 — ruppouninHapamu 6. Ha cBobojHoM KoHie pykositd 3
IIAPHUPHO 3aKpEIUIeHa TEJICCKONHYECKas CTpena 7 ¢ TENeCKonoM &,
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KOTOPBIN BbIABHIracTes rupporiuHapom 9 (puc. 3.23). Teneckonu-
4yecKas CTpena 7 MAPHUPHO COCMHEHA CO IITOKOM TMAPOLMIMHIPA
10, kopryc KOTOPOro IIAPHHPHO 3aKPEIUICH HA PYKOSTH 3. Ipu
TOM Ha CBOOO/IHOM KOHIIE TE/IECKONa § YCTAHOBICH IHAPOMOTOD
/1, Ha BBIXOJHOM Baly KOTOPOTO 3aKperuieH pabounii opraf co
CMOHTHPOBAHHBIM B HEM YCTPOHCTBOM Uil PEryJIMpOBAaHMS Bbl-
COTBI cpe3anus (puc. 3.24), BKIIOYAIOLIMM JUCKOBYIO Ty /2, ye-
TAHOBJICHHYIO MCKJy LHIMHAPHYECKAM Kopriycom /3 u duiannem /4,
KOTOpBIC CTAHBAIOTCA MEKITY co00i GONTOBBIMH COCTMHEHHSAMH [ 5.
Taroke unmHApHYecKmii kKoprye /3 kecTko CBI3aH ¢ KpbIIKoii /6,
3aKPCIUICHHO Ha Bajly ruapomotopa //. B iamHapruaeckoM Kopry-
ce /3 CHMMETPHUYHO BBINOMHEHBI J1Ba 11a3a /7, B KOTOPHIX YCTAHOBIIC-
HbI HanpasJsiioKe GuKcaTops /8, KECTKO COCMHCHHBIC C OCHOBA-
HHEM /9, Pa3sMCIICHHBIM C BO3MOKHOCTBIO TI€PEMELICHHS BHYTPH
LUWIHHIPHYECKOTO Kopiryca /3. Mexy ocHoBan#eM /9 M KpPBILIKOii
16 ycranosneHa Bo3BpatHas npysxuna 20,

! 5 2 6 w3

4 78 9 12 09 8 1

Puc. 3.22. O6mmii BHA KycTOpE3a ¢ yCTPOHCTBOM
JUIA pEerynupoBaHis BBICOTHI cpe3anms: [ — 6a3osblii TpakTop;
2 crpena; 3 — pyKosiTh; 4 — MPHBOJL NOBOPOTA MHPOMAHHTTYJIATOPA;
5,6, 10, 28 — THAPOUMIHHAPLL; 7 — TENECKOMHYecKas cTpena;
8 —teneckon; /1 — rugpomoTop; 12 — auckoBas nuna;
19 — ocHoBanune; 29 — TapenbYaToOe OCHOBAHHE
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28 29 30 25 27 26 22 19 14 12

Puc. 3.23. PaGouee oGopy/oBaHHe KycTOpesa ¢ yCTpoicTBOM
JUI PEry/THPOBAHHS BLICOTEI CPE3aHHS, BUIL COOKY:

7 — Teneckonuyeckas crpela; 8 — teneckon; 9, 28 — nmpouugnuapm;
11 — ruapomotop; /2 — muckosas miwia; /3 — WHIMHAPHYECKHIT KOPITYyC;
14 — ¢nanen; 16 — kpoiuka; 9 — ocxopanue; 21 — KOJIBLLO;

22 — KOHIEBO# MIEKTPHYECKHIT BRIKMIOUATENb; 25 — CTOMKA;

26, 30 — ykasatem; 27 — maHeiika; 29 — TapenbyaTOe OCHOBAHHN

30 27 26 23 22151819 20

Puc. 3.24. PaGounii oprad KycTopesa ¢ yCTpOHCTBOM

JUIsE PETY/IHPOBAHHS BBICOTBI Cpe3aHus: /1 — rHapoMoTop;
12— nuckoBas mana; 13 — wHIMAApHYecKHit kopryc; /4 — dnanens;

15 — Gonrosbie coeAuHeHHs; 16 — Kpbika; /7, 24 — na3sl;
18— nanpasastone Qukcaroper; /9 — ocHoranue; 20 — NPYKIHA;

21 — konblio; 22 — KOHIEBOH IEKTPHYECKHIT BBIK/IIOUATENb;
23 — GonToBoe coeauHeHne; 25 — cToifka;
26, 30 — ykasarenu; 27 — nuHeiika
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CHapyxu UHWIMHAPHYECKOTO Kopryca /3 pacronoxkeHo Kob-
1o 2/, 3aMKCHPOBAHHOE HA HAMPABIISIOLINX ¢ukcaropax I8 u
B3aHMOJICHCTBYIONICE C KOHLCBBIM 3ICKTPHYECKNM BBIKITOUATE-
nieM 22, 3aKpEIUICHHBIM C BO3MOKHOCTBIO TEPCMEIICHHS nocpe-
cTBOM GonToBOro coenuHenus 23 B nasy 24 croiiku 25, %ecTko
COCMHCHHOH ¢ TeieckonoMm &. [Ipu 9ToM Ha KOHLUEBOM MEKTPH-
UCCKOM BhIKJIIO4aTeNe 22 3aKPEIICH yKas3atenb 26, KOTOpbIif MoKa-
3bIBACT HA JMHEHKe 27, yCTAHOBIEHHOW Ha croiike 25, BBICOTY
CPE3KH TIPH JIaHHOM [OJIOXKEHHH KOHLEBOTO 3JICKTPHYECKOTO BbI-
Kitouarens 22 Ha croifke 25. Takke Ha TENECKOMMYECKOI cTpeie 7
KECTKO 3a(MKCHPOBAH THAPOUMIMHAP 28, HA INTOKE KOTOPOro
3aKPEIICHO TapenbyaToe OcHoBauue 29 ¢ ykaszarenem 30, kOTo-
PBIH TIPH BTSAHYTOM TNOJIOKEHHH TENECKONA § TaKXKC MOKA3bIBACT
Ha JIMHEHKE 27 BBICOTY CPE3KH.

Kycropes paGoracr cnenyrommm obpasom. Tlepen navanom
PaboThi KyCTOpE3a MPEIBAPHTEIIBHO YCTAHABIHBAIOT BBICOTY CPE3-
KH, JUIst 4ero ocnabnsior Gonrosoe coemucHue 23, KOTOpOE 3aTeM
BMCCTC C KOHLEBBIM JICKTPHYCCKHM BhIKIIO4aTeneM 22 mnepeme-
AT 10 masy 24, BRINOJHEHHOMY Ha cToiike 25. IMepemercnue
MPOU3BOMAT TaKHUM 00pa3oM, 4TOOBI 3aKPEIUICHHbIH HA KOHLEBOM
JICKTPHYECKOM BBIKIKOUaTene 22 ykasateib 26 noKa3biBaa Ha JIH-
Hefike 27 TpefyeMyio BBICOTY CPE3KH, TOCIE Yero KOHIEBOI 2JIek-
TPHYCCKUH BBIKMIOYATENb 22 (PUKCHPYIOT B JAHHOM MOJIOKCHHH Ha
CTOMKE 25 MOCPEJCTBOM 3aTArHBaHus GOJTOBOTO COCAMHEHHA 23.
Jlanee BKIOYAIOT MAPOIIHHAP 28, ITOK KOTOPOTO BMECTE ¢
TapenbyaThiM OCHOBaHHEM 29 u ykaszateneMm 30 nepeMmemainT Ta-
KHM 00pa3om, 4To6bl ykasarens 30 mokasbiBan Ha nuueiike 27 Ty
XKC BBICOTY CPE3KH, 49TO W ykaszatenb 26. Ilocne wero rumpoum-
JTHHAP 28 NEPeBOAT B 3aNIEPTOC MOJIOKEHHE.

[To okonuanuu ycTaHoBKH BBICOTHI cpe3ku pabouce oGopy-
/IOBAHHE KyCTOpE3a MOJAACTCS K MCCTY PachoOKEHHUS ApeBec-
HO-KYCTAPHHKOBOH PacTHTCIAbHOCTH THAPOLMIHHAPaMH 5 u 6,
YNPABJISIOUMMH CTPENOH 2 M PYKOATHIO 3 THAPOMAaHHIYISTOpa
(cM. puc. 3.22, nonoxenne /). Jlanee rugpouununapom /0 MPOoU3-
BOJIAT MOBOPOT TEJNCCKOMUYECKON CTPENbl 7 BOKPYT €€ MAaPHHUPHO-
ro KperyieHus ¢ pykosateto 3. [Tocne KOHTaKTa TapeabyaToro OCHO-
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BaHus 29 ¢ MOBEPXHOCTBIO OYMILIAEMOrO y4acTka rHAPOLUHIHHAPEI
6 ynpaBicHHUS PYKOATHIO 3 NMCPEBOMAT B IUIABAIOLICE TOTOKCHHE.
Tpn nanbHEHIIEM BbIABIKCHAM IITOKA THApounnHapa /0 mpo-
MCXOJHT KOHTAKT OCHOBaHHMs /9 C MOBEpXHOCTHIO ydacTka. Ilpn
3TOM OCHOBaHHE /9 HaYHHAET MEPeMEILAaThCsl BHYTPH LIWIHHIPH-
yeckoro kopmyca /3, ckuMas BO3BpaTHYIO npyxuty 20. Bmecte ¢
ocHoBanuem /9 BBepx 1o nasam /7 nepeMenialTcsl Harpasisio-
e pukcatops /8 ¢ 3aguKCHpOBaHHBIM Ha HUX Kosblom 2/. Kax
TONBKO KOJIBIO 2/ Kacaercs KOHLEBOIO JJIEKTPHYCCKOTO BBIKIIIO-
yarens 22, WITOK THApONMIHHApa /() OCTaHaBIMBACTCA H THIAPO-
unaMeap /0 v rHAPOLMIMHPE! 6 MEPEBOAATCS B 3amMepToe NoJio-
xenue (cm. puc. 3.22, nonoxenue /7). Takum 06pa3oM, AUCKOBas
nuina /2 pazMmeriaeTcs Ha YCTaHOBJICHHOM BBICOTE CPE3KH B IJIOC-
KOCTH, MapaiicabHON MOBEPXHOCTH OYHILIACMOTO ydacTka. 3areM
IPOM3BO/IAT BKIKOYCHHE THApOMOTOpa [/, MPUBOIALICTO BO Bpa-
erue pabounii opran KycTopesa.

Cpe3ky KyCTapHHKAa Ha OTKOCax OCYUICCTBIAIOT JBYyMs CIO-
cobaMH: KPYMHBIH KyCTapHHK CpPE€3al0T MOCPEACTBOM MOJAYH
pabodero opraHa TEJIECKONOM &, BBIJABHTACMBIM THAPOLMIIHH-
npom 9 (cm. puc. 3.22, nonoxenuc /1), Gonee Menkuit — npx
nBHkeHuu 6azosoro Tpakropa / mo 6epMe BIOIbL OCH KaHala C
O/ITHOBPEMCHHBIM BO3BPaTHO-TIOCTYNATEIbHBIM JBHKCHHCM TC-
neckona §.

[IpeuiaracMplii KycTOpe3 MO3BOJISET PEryldpoOBaTh BHICOTY
cpe3kH, Gnaroxaps 4emy MOXKHO 3HAYUTEIBHO YMEHBUIHTH BbI-
coTy 00Opasyloluxcs NMpH cpe3ke mHel u obecnevnTs TEM ca-
MBIM OecnpensaTCTBEHHBIH NPOX0 KOCHIOK MPH MOCICAYOLIECM
oKamuBaHUH O0TKOCOB. Kpome Toro, Hanudme y Kycropesa yct-
pOJiCTBA JUIA PEryTMPOBAHUs BBICOTHI CPE3KH TMO3BOJIAET 0bec-
MEYHMTh JYYIIHC YCIOBHA PE3aHMs 33 CUCT TOTO, YTO JAHCKOBAA
MHIa PacroyaraeTcs NMPH CPE3KE B IUIOCKOCTH, MapaicibHOH
MOBEPXHOCTH OYMIIAEMOTO yYacTKa, M MPEJOTBPATHTh KOHTAK-
Thl JIMCKOBOM THJIbI C NMOBEPXHOCTHIO y4acTKa IPH ONyCKaHHH
KycTopesa B pabouce monoxenue. JlaHHYIO KOHCTPYKIHMIO KycC-
TOpE3a MOJKHO HCIOJIBb30BaTh JUIA CPE3KH KyCTapHHKa Kak Ha
OTKOCax, TaK H Ha OepMe Kanasa.
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3.1.3. Teopernyeckoe 000CHOBAHHE KOHCTPYKIMIi
KYCTOPEe30B ¢ IHCKOBLIMH Pabo4HMH OpraHamMu

O¢dekTHBHOE BBINOIHEHHE TCXHOIOTHYCCKHX ONepaLil Hepas-
PBIBHO CBSI3aHO € MX TeXHH4YeCKHM obecrieucHueM. B pazpaGoranHbix
pecypeocOeperalonmx TeXHOIOMHAX OYUCTKH KaHATOB OCHOBHOH Ofie-
paimeii gBSETCS Cpe3aHHe JPEBECHO-KYCTAPHHKOBOH PACTHTENILHO-
cru. TIpu 5TOM KCIONB3YIOT B OCHOBHOM KYCTOPE3bI € AHUCKOBBIMH
MUIBHBIMH PaboYrMi OpPraHaMH M MPHMEHSIIOT PACTIPOCTPAHEHHBIC B
JiepeBooOpaboTKE TMCKOBBIE TTHJIbL.

C 1enbio COBEpLUICHCTBOBAHUS TEXHOIOIHYECKHX PE/KHMOB pa-
0OTBl KyCTOpPE30B HAa KaHAJAX H MHHUMM3AIMU DHEPro3aTpaTr Ha
NUWJICHHE B XOJE NMPOBEJCHHBIX TEOPETHYECKHX H3bICKAHMIl HaMH
CHCTEMATU3HPOBAHbl CYIIECCTBYIOIIHE TECOPETHUECKHE HCCIIEN0Ba-
HHSl MCIIOJIL30BAHUSI KYCTOPE30B € JMCKOBBIMM TMHIBLHBIMU pabo-
YUMH OpraHamMu M paspaboTaHa KOMIUIEKCHAas TEOpUs npouecca
paboThl KYCTOPE30B.

3.1.3.1. Kunemamuueckue napamempsl RPOUECCa CPE3AHUA
OpesecHo-KyCmapHuKo8oil pacmumeabnocmu

Texnonornueckuii nporecc paboThl KyCTOPE30B € JAHCKOBBIM
pabounM OpraHoM Ha OpPOCHTENBHBIX KaHAJIaX XapaKTepu3yeTcs
JIBYMsl pe)xHuMaMu paboThbi:

e cpesaHHe MEJKOro KyCTapHHKa ¢ mojaucii pabodero opraua
JBHJKEHHEM TPaKTOpa;

® cpes3aHHe KPYMHBIX CTBOJIOB NPH OCTaHOBKE 0a30BOH maniu-
HBI [TyTEM M0Jla4d caMoro paboyero oprasa.

AHaim3upys pa3paboTaHHble KOHCTPYKLMH KyCTOPE30B, MOK-
HO BBIJIEJIUTh HECKOJIBKO OCHOBHBIX TEXHOJOTHUYCCKHX CXEM 11071a-
un JUcKoBOil muisl (puc. 3.25). HeobXxoauMoO OTMETHTD, YTO JUIS
IOBBILICHUS MPOM3BOAUTEILHOCTH paboOT Ha KaHanax HauOonee
nprueMieMbl KOMOMHHPOBAHHBIE CIIOCOOB! MOJIA4YH MUIBHOrO pado-
4ero oprasa, IpejycMaTpUBalolIie yBEIHUCHHYI0 30Hy 00pabor-
KH, a Haunbosee 1enecooOpasHoil, ¢ y4eToM NPOH3BOJICTBEHHOIO
OIbITA, ABJISACTCH CXeMa, NpejicTaBieHHas puc. 3.25, 0.
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Puc. 3.25. TexHonorH4eckne cXemsl nojJaun
JINCKOBOTO IMIJILHOTO pafoyero opraHa Kycropesa

Bonbinoe 3Ha4eHHE MMEET TeopeTHYecKoe 00OCHOBaHHE CIIO-
coba moaa4yu QUCKOBOM MUkl C yYETOM CHIKCHHSA IHCPro3aTpar H
YCTaHOBJIEHHUS ONITHMAIIBHBIX PEKHMOB PabOTHI.

B npouecce cpe3aHus APEBECHO-KYCTAPHHKOBOH PpacTH-
TeJabHOCTH padounii opran coBepuIacT OJHOBPEMEHHO Bpailla-
TEILHOC M TEPEHOCHOE MOCTYNAaTeAbHOE HIH MajsTHHKOBOC
(BMecTe co crpenoi) asmwkenue. IlocTymarenbHoe NBHKCHHE
ONpe/ICIIACT BEIHYMHY Mofauyn paboyero opraHa mpu Cpe3aHuH
Kycrapuuka. 3y0 Muiibl pH 3TOM ONMCBIBACT TPACKTOPHIO, BHI
KOTOPOIi 3aBHCHT OT COOTHOLICHHS CKOPOCTECH pe3aHus v H 10-
Ja4M U, a TAKKE OT TOJOKEHUS OCH JNCKA OTHOCHTENBHO 00-
pabaTeiBacMOro MarepHaa.

PaccMarpuBasi KHHCMATHKY JHCKOBBIX THJI, CJICYEeT OTMETHTS,
4TO BaKHBIM BONPOCOM SBISETCS OnpejeicHue paboueit 30HbI
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B3aHMOJCHCTBUA 3y0a nuibl ¢ APEBECHHOH, KOTOpas BIMSET Ha
MPOLECC B3aUMOJCHCTBUA CTBONOB ¢ pabouuM OpraHom u seiGop
HanpapJICHUs BPAILICHHS TTHJIBI.

Ckopocth pesanust v, NpH MHJICHHH KPYIJOi MMIOH BBIYHC-
JIAIOT KaK FeOMETPHYECKYIO CYyMMY CKOPOCTH IOJIAYH % M OKPYK-
HOM ckopocth v [152]:

vesz2+r:2+2vz;cos o (3.1)

rae 0,,— yroa Mexay HanpaBICHHSAMH CKOPOCTH MOJAYM H OK-

PY’KHOIii CKOPOCTH (Cpeinuii KHHEMAaTHYCCKHI Yyrosl BCTpeun).
[Ipu 5TOM BEKTOp CKOPOCTH pe3aHusi v, MO BEAMYHHE M Ha-

NPAB/ICHUIO MPAKTHYCCKH HE OTJIMYACTCA OT BEKTOPAa OKPYIKHOI
CKOPOCTH MUkl v. B pacyerax ux oGbIYHO NPHHUMAIOT PaBHBIMH,
J0MyCKas NPpH 3TOM HE3HAYHTEIbHYIO norpeiHocts [152]. To ects
B JIAJIbHEHIIEM IPUHHMAEM V, =V .

Bonbuioe 3HaueHHe npu IKCIUTyaTalMu KyCTOpPE3a MMEET Bbl-
Oop nanpas/ieHus BpaiieHHs AMCKOBOI bl B 1epeoobpaboTke
pasiMYaOT MUICHUE CO BCTPEYHOH MOJAuei, KOrAa HPOEKIHs
CKOPOCTH P€3aHHs V Ha HANpaBJICHHE MOJAYH U BEKTOP CKOPOCTH
noaaun paboyero o6OPyIOBAHUS  HANpPaBIEHBI HABCTPEUy APYT
JpyTy, H C MOMYTHOH M0Ja4ei, KOorja oHH COBIAJAOT MO HAINpaB-
nenunto [308]. [pu npoonsHOM MHICHUH APEBECHHBI B AEPeBO06-
pabaThIBalOIMX CTAHKAX IMOMYTHAs M0Ja4Ya UCIONb3YeTCs PeaKo,
OJIHAKO TIpH MOMNEPEYHOM IMHWIEHHH HEMOJBHKHOM 3arOTOBKH OHA
Hauuia Gonbiioe pacnpocrpanenue [39, 54, 55].

[Tpouecc cpesanus ApeBeCHO-KYCTAPHUKOBOM PACTUTEILHOCTH
MO)KHO PacCMaTpHBATh KaK IONEPEYHOE HIH CMEIIAHHOE MUJICHHE
C MOIyTHOH WJIM BCTpeuHoH mojayeii. YUro kacaercst Bbibopa Ha-
NPABICHHS BPAILCHUA AMCKOBOH MBI, TO C MO3UIHH CHHIKCHUA
SHEProeMKOCTH NpPEANOYTHTENbHA BeTpeuHas moxada. [lpu no-
IMYTHOH MOZa4Ye MOUIHOCTB, PACXOyeMasi Ha MUJICHHE, IIPUMEPHO
Ha 20 % Bbie, yem npu BerpeuHoi [290]. Oxpako oKOHYATEb-
HblH BBIOOD HANMPABJICHHS BPAILICHUS MOXHO CHCIATh, IPOAHAIH-
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3MpOBAB B3aMMOJCHCTBHE CTBOJIOB CPE3acMOr0 KyCTapHHKa C Jiuc-
KOBO}i runoii. Pematonice 3Hauenne B 3T0M Bonpoce OyneT uMeTh
HanpaBICHUC TAJICHUs CPE3aHHBIX CTBOJIOB.

B kycropesax TEICCKOIMMYCCKOTO THNA MPAMOIHHCHHAs 1Mo/a-
ya MAILHOTO JHCKA B 30HY PE3aHHA OCYIIECTBIISIETCA 34 CUCT BbI-
JIBMIKEHHMS TEJIECKOMNA, CIICAOBATE/IBHO, XOJ TEJCCKona ABIACTCA
BECbMa Ba)KHBIM KOHCTPYKTHBHBIM H TCXHOJIOTHYECKHM Iapamer-
pOM, OT BEJHYMHBI KOTOPOTO 3aBUCAT, NMPEXIE BCEro, OCHOBHBIC
rCOMCTPHYCCKHE Pa3MEphl KyCTOpE3a M MapameTphl €ro npuBoja.
Takum 06pa3om, BEIOOP pallMOHAILHOMH BEHYHHBI X0/a TENECKOna
SBIICTCS BEChMa Ba)KHOI 3as1ayei.

CornacHo muccnenoBanuam [93, 221], MUHHUManbHBIA TyTh
HAJBUraHWs QHCKOBOTO pabouero oprana L, , HEOOXOMMMBIH is

CPE3KH CTBOJIA, MOXKHO ONPEACIHTE M0 q:opmyne:

L,=y(R, +d.[2F —17 —(R,~d..[2F -1,  (32)

rae d,, — JAMaMerp CTBOJA JPCBECHO-KYCTapPHUKOBOH PAacTHTEIb-
HOCTH, M; /. — PaccTOSHHE OT OCH BPalCHHS JHCKOBOH MWJIbI 110

LICHTPA CTBOJIA, M.
Brosine 04€BHAHO, 4TO NpH pa3paboTKe KycTope3a B 3aBH-
CHMOCTH OT Pa3/IMYHBIX YCIOBHH YCTaHaBJIMBAIOT MaKCHMallb-

HO JIOMYCTUMBIH AHaMETp CTBONA d,, ", ¢ KOTOPbIM OH MOXET

B3aUMOJCHCTBOBATh.

[Tpu sTom ananm3 rpaduka (puc. 3.26), nocrpoeHHoro no dop-
mysic (3.6), nokaspiBaet, 4yTo OYIET CyHISCTBOBATH MPEACIBHOC
3HAYCHHUE YKCICHTPHCUTETA, IIPH KOTOPOM €IlE BO3MOKHA MOjIHas
cpe3Ka CTBoJIA.

3Has MakCUMaJIbHBIN HaMeTp cTBONa d.,  , C KOTOpPbIM Oymer
paboTaTh KycTOpes, ONpEICIuM NpPEenbHYO BEIHYHHY IKCLCH-
tpucHrera (puc. 3.27):

[P R ™ (3.3)
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Puc. 3.26. H3meneHHe MHHHMAILHOTO MyTH HaJIBHTaHHA paGoyero opraHa
B 3aBHCHMOCTH OT 9KCLIEHTPHCHTETA EHTPOB CTBOMA
H TMHJIBI 10 HAMPABIEHHIO BEKTOpa MoJauH

Puc. 3.27. Cxema ans onpejienenns BeTHYHHBI X014
TeIeCcKoNa Kycropesa
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JUist Toro 4ToObl ONMpeenTy BEIMYMHY Xoaa Teaeckona L,
JOCTATOYHYIO UL CPE3KH CTBOJIA, MOJCTaBHM paBeHCTBO (3.3) B
dopmyiy (3.2):

Lo =\ (R, +d= /2] ~ (R, - dm f2F -
(R, -z 2 - (R, = /2]

nocJje Becex npeodpa3oBaHuil OKOHYATEIBHO MONYUHUM:

L, =+2Rd™ . (3.5)

Takum 006pasoM, NpPHUHAB MAaKCHMAaIbHBIH JHAMETP CTBONA
di™ =0,22 m (npu R, = 0,5 m) n nozicraBus ero B popmyy (3.5),

; (3:4)

MOJIy4HM PAlMOHATILHYIO BEHUMHY Xoza teneckona L, . = 0,469 m,

YTO MOJIHOCTHIO COOTBETCTBYET rpahuueckoit 3aBHCHMOCTH, Npejl-
CTaBJICHHOM Ha puc. 3.26.

CrneoBaTenibHO, HCTIONB3YS laHHble OPMYJIBI U 3HAs pa3Mep-
HbIC XAPAKTCPHCTHKH Cpe3aeMoil PacTHTEIBHOCTH, MOXHO OInpe-
JICJNTh PaMOHATIBHBIC TAapaMeTpbl TEIECKONA W COOTBETCTBEHHO
BbIOpATh ONTHMAJLHYIO BEIMUYHHY XOJa FMAPOLHIHH/IPA TEIIECKO-
MHYECKOT O YCTPOHCTBA.

[Tpy nmneHHH BaXKHO YCTAHOBHTBL PAllHOHAJIBLHOC COOTHOLICHHE
MEKITy CKOPOCTBIO PE3aHHsl M CKOPOCTBIO 10/1a4H B 3aBHCHMOCTH OT
pazmMepoB pacMIMBACMbIX JICCOMATCPUANIOB, LIara H MNPOYHOCTH
3yObeB M 00BbEMOB Mexk3yOOBBIX NpocTpaHcTs (BnaauH) [283]. Oc-
HOBHOC KHHEMAaTHYCCKOEC COOTHOIICHHE TPH MHJICHHU KPYTJILIMH TH-
Jamu ¢ yaerom opmyn (1.2) u (1.3) umeer Bum:

u __ 60u.nz :u_z, (3.6)
v 2-60mRn t

3

rae u, — nojxava Ha 1 3y0, M/3y0; £, — oKpy»HOH wmar 3yObes, M.
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3.1.3.2. Teopemuueckoe obocnosanue cnocoba
nooauu OuUCKo8ol nujsl

Texnonoruyeckuii nporecc paboThl KycTope3a ¢ aKTHBHBIM
pabourM OpraHOM 3aBHCHT, NpPEXKJE BCEro, OT crocoba noaauu
PEeKyLIEro HHCTPYMEHTa B 30HY pe3aHus. B Hacrosimii MoMeHT
cpean GonpIIOro pasHoo6Gpasms KOHCTPYKIMI KyCTOpPE30B, OCHa-
IICHHBIX JIMCKOBBIMH ITHJIAMH, MOXKHO BBIACJIHTH J(BA OCHOBHBIX
cnoco6a mogayu pabodyero oprasa — NPAMOMHHEHHBIN W YIJIOBO¥
(Y MasITHHKOBBIX KYCTOPE30B).

[IpH npoeKTHPOBAHWH HOBBIX KOHCTPYKIHI KyCTOPE30B Bbi-
OpanHbli croco® noaayn AMCKOBOH MWLl ONPEAENSET HX OCHOB-
HbIC KOHCTPYKTHBHBIC M TEXHOJIOrHYeCKHe mapamerpsl. [Ipudem
BBIOOP TOTO MM MHOrO criocoba mojadu Hy)KHO OCYILECTBIATH C
YYETOM PasMEpHbIX XapaKTEPHCTHK CPe3aeMOil pacTHTENLHOCTH H
EPErpy30K, KOTOPbIC MOT'YT BO3HHKHYTb B IPOLICCCE PE3AHUAL.

Ha xananax, kak npaBmuio, MPOM3PAcTAlOT CMEIUAHHBIE HACAK-
JICHHUS, COCTOSIIIME M3 MENKOH M CpeJiHeH KyCTapHHKOBOH Mopoc-
JIH, B KOTOPO# TaK)Ke BCTPEYAlOTCs M OTACIAbHbBIE KPYIHbIE CTBOJIBI.
Y4uTBIBas TaKyl0 OCOOEHHOCTH 3apacTaHHs KaHAIOB, NpOaHaj-
3HPYEM CYLIECTBYIOLIME Croco0bl Mojauu JIMCKOBOH IMTHJIBI M HA
OCHOBE 3TOr'0 BeiDEepeM HanboJIee PALIHOHAIBHOE pEelICHHE,

PaccMOTpHM MPAMONMHEHHBIH M YIJIOBOW crnocobbl Monauu
paboyero opraHa C MO3WIMH HMX BIUSHUS HA KMHEMATHKY 3y6a
JAMCKOBOH IMHJIbI ¥ BO3MOKHOCTH 00ECHECYCHHS ONTHMAJbHBIX yC-
noBul pesanns [255].

[lpu npsMonuuelHO# nojaue 3y6 MUIbI ONMCHIBAET TPAEKTO-
PHIO YIUTHHEHHOH LuKmonas! (puc. 3.28).

ITpu 5TOM JBH)KCHME TOYKM PEXKYILEro sjemenTa (3y6a) onwu-
CHIBAETCsl CHCTEMOI NapaMeTpHYECKHX ypaBHeHHi [41]:

x—ﬂ—R sinm, ¢
2p ! " (3.7)

y=R, cosm,t,

rae u. —nofava Ha 3y0, M/3y0; z— 4ucno 3yObeB IMCKOBOM MHIIBI,
WT.; ®, — YraoBas CKOpPOCTb AHMCKOBOH IHJbI, IPaj./c; ¢ — Bpe-
Mi, C; R, — pajuyc JMCKOBOMH MMJIbI, M.
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Puc. 3.28. TpaekTopus ABHMKEeHH 3y0a HCKOBOH MHIIBI
MpH npsMonHHeiiHoi mosade padouero opraLa

IIpu npsiMonuHeiiHoi nofade pabouero oprana juis obecreye-
HUSI ONTUMAJILHLIX YCJIOBHUil pe3aHus JHCK MUl B KaKIbIA MO-
MEHT BPEMEHH [0JDKCH MEPEMEIAThCs Ha ONPEICICHHYIO BEIUYH-
Hy. JlaHHOW BEIMUYMHOM sBNSAETCA Moja4a Ha 3y0 u, , IpUYeM yBe-

JHYEHHE WM YMEHBILCHHE JTOH BEHYMHBI HEH30€KHO BEIET K
YBEJIHUEHUIO SHEPro3aTpar.

Takum obpaszom, s obecrniedeHHs B TEUEHHE BCEro Mnpoiecca
pe3aHus ONTHMAIBHBIX YCIOBHH HE0OXO0AMMO, 4TOOBI Mojaua Ha
3y0 ocraBajsach BEJIMYMHOH MOCTOSHHOH, TO €CTh NpPHPALICHHC

Ax
aprymMeHTa Mo BPEMEHH JO0JDKHO ObITh MOCTOSHHBIM Ezconst.

C TeXHHYECKOH TOYKH 3PEHHs JAHHOE YCJIOBHE MOXKET ObITh Bbl-
[IOJIHEHO € TIOMOIIBK) MEXaHHYECKOro WM FMAPaBInYE€CKOro npH-
BOJIa, 00ECIEYHBAIONIEr0 PABHOMEPHYIO Nojiauy paboyero oprata.

OGecnieueHne ONTUMANBHBIX YCIOBHH B TE€YEHHE BCEro Mpo-
necca pesaHus HamOonee 3HAYMMO TPH CHWJIMBAHUH KPYIHBIX
CTBOJIOB, TAK KaK 3TO M03BOJIAET U30eKaTh NEPErpy3oK, BEAyIIHX K
YBEJIMYCHUIO SHEPro3aTpar M MpPEeKIEBPEMECHHOMY H3HOCY peKy-
1{Er0 HHCTPYMEHTA.

OjiHako KycTOpesbl C NMPSMOJIMHEHHON nmoja4yel ycrynaiwor o
MPOU3BOUTENILHOCTH MAsSTHHKOBBIM KYCTOPE3aM, TaK Kak 3a cuer
JIBHKEHHS MAasTHHUKOBOI CTpenbl NMHIBHBIH JHCK MOMET mepe-
KPBITh 3HAYHTEILHO OONBIIYIO MJIOMIAJL OYHMILAEMON OT KycTap-
HHKA [OBEPXHOCTH.
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ITpu 51O0M 3y0 MasATHHKOBOW IHJIBI JBHIKETCA 1O 00JIEE CII0K-
HOHM TPACKTOPHH, KOTOPAs 3aBHCHT KAK OT HAMPABNCHUS JABVIKCHUS
MasiTHUKOBOIT CTPE/Ibl, TAK M OT HANIPABJICHHS BPALICHHS THILHOTO
JIUCKA, KOTOPbIE B CBOIO OYepe/lb MOTYT OCYIIECTBIATHCS KaK MO
YacoBOH CTpesKe, Tak 1 MPOTHB ee Xxoaa. C y4eToM 3TOro BO3MOX-
HbI YETHIPE BAPHAHTA TPACKTOPHH, 10 KOTOPBIM MOXET JABUTATHCA
TOYKA PEXYILIEro HHCTPYMEHTa (3yDa) y MasTHUKOBOIO KyCTOpE3a.
Jlannbie TpaeKTOpHH TIpe/ICTaBicHb! Ha puc. 3.29. 3 cxem BuaHO,
YTO 4Y€M JalblIC PAcroN0kKEHA 30HA Pe3aHus OT OCH BpalLCHUS
MasTHUKOBOH cTpenbl, TeM Oonbinas rmopava Ha 3y0 Oyaer B Heil
OCYILICCTBIISTLCS, TIPH OAHOM H TOM € YIJie MOBOPOTa MassTHUKO-
BOi cTpenbl. Takum 00pa3zoM, HaubonbIlIHE NEPErpy3KH B MPOLEC-
ce pesanust OyayT BO3HMKAaTh B Haubosee yJaJicHHOW 30HE pe3a-
nust. Ilpudyem fanuHoit 30H0i Oyaer ABAATBCA Ayra OKPYKHOCTH €
pajuycoM r,, 34eCh r, — ITO pagHyc ACHCTBHA MasTHHKOBOIO

Kycropesa:

r= R+, 3.8)

rae [, — JInHA MasTHUKOBOI CTpesibl (DacCTOSIHHE OT OCH Bpallie-
HHS MasTHHKOBOH CTPEJIbI JI0 OCH BPAILICHUS THCKOBOH MHIbI), M.

CraenoBarenbHo, 4T0OBI N30€KaTh BOSHHKHOBEHHS neperpy-
30K, HY)KHO CO3[aTh ONTHMANbHbIC YCJIOBHS PC3aHHS MMCHHO
JUlsl IaHHOW 30HBI, YCTAHOBUB JUUISi HEEC PALMOHANBHYIO MOJa4y
Ha 3y0.

[Tpu 510M, yToOBI OOECHCUHTH HEOOXOMMYIO MOy Ha 3y0 B
HauOoree yIaICHHOM 30He pe3aHus, BREIEM TaKoil napaMerp (npu-
MCHHTEIBHO K MasTHHKOBBIM KyCTOpE3aM), Kak yIjioBas nojaya Ha
3y0 1, (rpan./3y0), KOTOpPYIO MOXKHO ONPEACTHTH N0 GopmyJie:

180u,
*opR,+1,)

(3.9)

rjae u. — mojaya Ha 3y0, MpH KOTOpOH OoOecrneYuBalOTCs ONTH-
MalbHBIC YCIOBHS pe3aHus, M/3y0.
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Puc. 3.29. Tpaextopuu ApHieHHs 3y0a MadTHHKOBOTO KycTOpesa

227




Torna 3a omn 060pOT AMCKOBOI MHIIBI NMPHBO/ MASTHUKOBO
CTPEIbI IOJKCH MOBEPHYTh €€ HA YTOM T,

180u_z

o= R +1) Gelll

Bpewms, 3a koTopoe nuna coepiuaet o/iMH 060pOT, COCTABISCT:

360
1

n

1 (3.11)

o

Takum 00pa3om, yrnoByio CKOpOCTh MasTHHKOBOH CTpEIbI
®,,, C KOTOPOIl OHA JIOJDKHA JABMTATLCS JUIS TOro ytobBl 0becre-

YMTh ONITHMAJILHBIC YCIOBHsA pe3anus B Hanboliee yaneHHOH 30He
pe3aHus, MOXKHO OTIPEAETUTH Mo Gopmyiie:

Ys 180u.z ®, u,z0
oo 3.12
t, m(R,+1,)360 2n(R, +1,) ke

Q. =

M

Jlsi Toro uToObl HMCTH NOJIHOE MPEACTABICHHE O KHHCMATHKE
JIMCKOBOH MHUJIBI MAsTHUKOBOTO KYCTOPE3a, ONPEACIHM yPaBHCHNMS,
ONHCHIBAIONINC JIBHKCHUE 3y0a MUMIb! IS CIIy4acs, NpeACTaBiCH-
HBIX Ha puc. 3.29.

PaccmatpuBas cxembl a u 2 (cm. puc. 3.29), 3amedaem, 4To
TPACKTOPHIO ABHXKCHUS 3y0a B ITHX CIydasix MOXKHO IOCTPOMTH
[TYTCM NEPEKATHIBAHHS CO CKOJIBKCHHEM OKPYKHOCTH panuyca R,
Mo BHYTPEHHCH 4aCTH OKPYKHOCTH paauyca r, . [Ipuuem Benuun-
Ha MPOCKANL3BIBAHKA OKPYXKHOCTH C paguycom R, Oynper Hanps-
MYIO 3aBHCETh OT YIJIOBOH MoJayn Ha 3y0 v. .

KpuBas, koropas momyuactcsi B pesyjibTate NepekaThiBaHHH
OIHOHM OKPY’KHOCTH 10 BHYTPEHHEH YacTH APYroif ¢ MOCTOSHHOM
BCJTHYHHOH CKOJIBKCHUS, ABIACTCS Y/UIMHECHHON THIOMMKIOHIOH,
KOTOpast MPUHAIVICHKHUT K IJIOCKMM KPHBBIM 6-10 mOpsijika.

Ha puc. 3.29 HerpynHo 3ameTuTth, 4TO €ciM HampaBICHHE
BPALLCHUS TMCKOBOJ MMHJIbI 1 MASTHHKOBOM CTPEJIbI COBMANAIOT, TO
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TpaekTopust 3y0a bl OylAeT UMETh BHJ Y/UIMHCHHOH SIHIMK-
JIOM/[IbL, @ KOTJ(@ JUCKOBAsI [TH/1a U MaATHHKOBAs CTPENIa BPALUAKOTCs
B PasHBIX HANPABJICHHSX, TO TPACKTOPHsS 3y0a NHJIbI UMEET BHJ
YUIHHEHHOH PMITOLMKIIOU/IBI.

Jlanee onpejenuM TPACKTOPHIO JBHKEHHS 3y0a MWIBL JUis
cxeMbl, mpeictasieHHoi Ha puc. 3.29, a. Taxxke ans BeiBOAa
ypaBHEHUIA JBHKEHHs 3y0a BOCIONBL3YEMCsl CXEMOH, H300paKeH-
Hoi#i Ha puc, 3.30. _

VpaBHeHHE YANHHCHHOH THIOLMKJIOWABI Ul Cilyvas, Npei-
CTaBJICHHOTO Ha puc. 3.30, ¢ y4eToM yria 3aXBata MasTHUKOBOIO
KyCTOpe3a MOXKET ObITb NMPEJACTABJICHO B BHJIE CHCTCMBI apamer-
PHYECCKHX YpaBHCHHIA:

x= (}i’r -1 )cos{% —mt, ] + hcos{% +t, —mt, J,

(3.13)
(o . (o ‘

y= (R,. o ot )sin 1 mt,, |+ hsin el +. =il |
rae R, w r, — pajuycsl OKPYXHOCTCH, ABJAIONIMXCS OCHOBOI NpH
MOCTPOCHHH YJUIMHEHHON THIOLMKIONbL, M ( R, — paanyc OKpyK-

HOCTH, 110 BHYTPEHHEH 4aCTH KOTOPOH NMPOMCXOJHUT IMEPEKaThiBa-
nue (6e3 CKOJIBKEHMs), 7, — PAaHyC MEPEeKaTbiBaeMOH OKPYKHO-

CTH); m — OTHOLICHHE PaZNyCOB PACCMATPHBAEMBIX OKDPYKHOCTEH
(m=r,[R.); h — paccTosiHHe OT LIEHTPA NEPEKATHIBACMOH OKPYXK-
HOCTH paguyca r, 10 TOYKH, 00pasylolleld HCKOMYIO TPACKTOPHIO
NpU TIepeKaTbIBaHUK, A > 1, M (MpH h=r, noaydaercs O0ObIKHO-
BEHHAs THMOLMKIOHIA, a MPH 7 <r — YKOpOYCHHas; JUIsl pac-
cmarpuBaemoro Ha puc. 3.30 cinywas h=O,M =R,);, a — yroi
3aXBaTa MasTHUKOBOIO KyCTOpe3a, Tpaj.; f, — UEHTPalIbHbIH yroi,
00pa3yIoIMiics NpU BPALLIEHHH JINCKA NHJIbL, IPa.
BesunHa HEHTPAIBbHOrO yria f, MOXKET ObITh paccyuTana o
dbopmyne:
t=ol. (3.14)




a

p HOR Ot Ul puy
Gnaobozo mpaxmopa

Puc. 3.30. Cxema ju1s onpesienenus TpaeKTopHH
JBHXKEHHA 3y0a MUNbl MasTHHKOBOTO KycTopesa
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C yuerom paseHctsa (3.14) cucrema ypaBaenu#i (3.13) Oyner
HUMETb BHJL:

X (R.- —r. )cos[% - m(z)n!) +
+R, cos(%+ W, = mmnl}

(3.15)
y=(R, —r)sin (% = mm,,t} +

. [
+R, sm(; +o,t— mw,,r}

v

B cucreme ypaBhenuii (3.15) ocTaioTcs HEM3BECTHBIMH BeU-
YHHBI PaJMycoB R, W 7, , ONpPEACIUB KOTOPbIE MOXKHO BBIBECTH
YPAaBHEHMS!, OTIMCBIBAIOIINE TPACKTOPHIO JBHIKEHHs 3y0a nuibl.

IIpu 51OM HEOOXOAMMO OTMETHThH, YTO OKPYKHOCTH C pajHy-
caMH R ¥ r, He ABJSIOTCS CIyYaHHBIMH M HE MPEACTAaBISIOT CO-
Ooii kakue-mm0O MarepuanbHble OKPYKHOCTH, OJIHAKO OHH CBs3a-
Hbl C KOHCTPYKTHBHBIMH IapaMETPaMH KyCTope3a H Hanpamylo
3aBHCAT OT YIJIOBO# 101a4u Ha 3y0.

JUts onpejielieHnst BEJIMUHHBL PAanycOoB R M 7, BOCHOJIB3Y-
eMmcsi cxemou, npezacrapnerHoil Ha puc. 3.30. Llentp okpyxHOCTH
paauyca R, (10 KOTOPOi NMPOUCXOJMT MEPEKATHIBAHUE) COBIALACT
C OCBIO BpallleHHs MasTHUKOBOI cTpensl. lleHTp nepexatbiBacMoi
OKPY’KHOCTH C PaiyCcoM 7, BCEr/a JIOJKEH COBMAAaTh C HEHTPOM
JIUCKOBOH NHJIBIL, MPHYEM TIPH TEPEKATBIBAHMH JlaHHAs OKpPYK-
HOCTb OyZieT Bpalarbcs BOKPYI CBOEro LEHTPa ¢ TOH ke YrioBoi
CKOPOCTBIO, YTO M JUCK MHIIbI ©,. TakuM 00pa3oM, MOXKHO 3amH-
carh ClIe1yIollee PaBEHCTRO!

R =1, +r,. (3.16)
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h _OM R,
Yem 0OospuIe BEJIMYHHA OTHOIUCHHA — = =—, TEM

L]
r, = r,

60nbIIYI0 BETHYNHY TPOCKATB3bIBAHHA MOXKHO HMHTHPOBATH TIPH
YCJIOBHOM MEPEKaThIBAHHUHU JIHCKA IMWJIbI, UMEIOLIEro paauyc R, ,
MO0 BHYTPEHHCH 4YacTH OKPYXHOCTH paauyca r,. UtoOwl 3aino-
JKHUTh MOCTOSHHYI0 BEJIUUHHY CKONBLKCHHS JMCKA MWIBI 110 BHYT-
PEHHEH 4acTH OKPYXHOCTH paanyca r,, OKPY/KHOCTb pajuyca r.
JIOJKHA NICPEKAThIBATBCS 110 BHYTPCHHEH 4acTH OKPYKHOCTH pa-
auyca R, 6e3 ckonbxkeHus. B paccmatpuBaeMom ciyuae Tpaek-
TopHsa 3y0a muibl obpazyercs Toukod M , npuHamexamel or-
pe3ky O, M , KOTOpBIH KECTKO COCAMHEH C LICHTPOM IepeKaThl-
BacMOH OKPY>KHOCTH pajinyca 7, M C CaMO¥H OKPYXHOCTBIO B TOU-
ke C. brnaronaps 3ToMy npu NepeKaThbIBAHHH OKPYXKHOCTH pa-
Jyca 1, MO BHYTPCHHCH YacTH OKPYKHOCTH pajauyca R otpe-
30k O,M Gyner Bpamarbcsi BOKpYT LEHTpa okpyxHoctH O, , a
Touka M Oyner ouepuuBaTh HCKOMYIO TPACKTOPHIO.

Benuuunel paanycos R, M 7, HAnpaMyio 3aBHCAT OT yIJIO-
BO# nmonaun Ha 3y6. Ecnv u3BecTHa yrioBas nojava Ha 3y0 v, ,
TO 3@ OJIMH 00OPOT AUCKOBOH MBI MAATHUKOBAS CTPENA JOMK-
Ha NMOBEPHYThCA Ha yron Y, . IIpu 3TOM, Tak Kak LEHTp nepeka-
THIBAEMOH OKPYXXHOCTH pajHyca 7, JAOJIKEH COBMNajgaTh C LCH-

TPOM MHJIbI ¥ OHA UMEET Ty XKE YIJIOBYIO CKOPOCTh, YTO H MHNA,
TO JIaHHasi OKPYXHOCTh TAKKE CHeNaeT oAuH obopor, mepeka-
ThiBasch no ayre CC", npuHauIekKalleH OKPYKHOCTH paauyca
R, . CnepoBatensho, mna nyru CC" Oyner paBHa JUIMHE OK-

PYKHOCTH C pAiHycoOM F, . 3anmMIIEM 3TO PaBEHCTBO. JlnuHa my-

ru CC" cocrasnsier L. =v17£§’—070, JUIMHA OKPY>KHOCTH paauyca

n. — L, =2nr, orkyna:

r

180

2nr, =—Ly, . (3.17)

Ha OCHOBE ONpCIE/ICHHBIX 3aBHCHMOCTEH 3alHLICM CHCTCMY
ypaBHeHHil, HCTIONB3Ys Beipaxkenus (3.16) u (3. 17):

R.=1l,+r,

TR (3.18)
2nr, =—Lv,.
™ =180

U3 cuctemsl ypasaenuii (3.18) Beipasum paamyc 7, Hojcra-
BHB BO BTOPOE ypaBHEHHE cucTeMbl Bhipaxenue (3.10):

lu,z
= ulls . (3.19)
= 2n(R, +1,)-u,z

Jlanee mojcTaBuM monmydeHHoe Bhipaxkenue (3.19) B mepsoe
ypasHenue cicTeMsl (3.18) u onpenenum BETHYHHY paanyca R, :

lu.z
R. =1+ M : (3.20)
T an(R, 41, )-u,z

Ha ocHoBe nosy4eHHbIX ypasHenwuii (3.19) u (3.20) onmpenennm
COOTHOLICHHE MEXK/Y PAIHyCaMH 7, H R, :

u.z
. 2 G.21)
"= om(R, +1,)

JInst IOMyYCHNs CHCTEMBb] NMApAMETPHUCCKHX YPABHCHHH, ONH-
CHIBAIOMICH TPACKTOPHIO JIBHXEHHMSA 3yDa MHIBHOTO JUCKA MasTHH-
KOBOTO KyCTOp€3a, IOJICTaBuM BhipaxeHus (3.19), (3.200u(3.21)B
cucremy ypasHenui (3.15) u mpeobpasyem ee:
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. . .
( Xy = cos(—z- = wmr] +R, cos(; -7+ m"t),
.'l.'=.|‘llM COSs [% —ﬁ;—‘z—!—)(ﬂ"!]ﬁ‘ (3.24)
T n + L : o
l vy =1, sin %—mma‘)+Rn sm[;—mut+wnt :
o u.z
+ R, cos [— + @y ———— mnt],
4 2 2n(R, +1,) (3.22) .
y=I,sin Q__HEZ i)+
*2 T onlR, ) -
+R_sin E+(x:; !——!—’——o) !
2T T (R, 1) ) ¥
X

Jlng npoBepKH NpPaBHILHOCTH MOJTYYEHHOH CHCTEMBI ypaBHe-
HHI IpHOErHeM K aHAJMTHYECKOMY CIIOCO0Y OIpeJie/ICHHS JAaHHOI
TPAEKTOPHH METOOM IIPSAMOYIO/IBHBIX TPEYTOJIbHHKOB B JIEKAPTO-
BOH CHCTEME KOOPJMHAT, JUIsl Yero BOCHONbL3YEMCs CXEeMOi, N30-
OpaxkenHo# Ha puc. 3.31.

Jlns BbIBOJA ypaBHEHHIT ABH:KeHUs 3y0a NMUibI BHAYajle pac-
CMOTpHM HauboJjiee XapakTepHYIO TOYKY TPacKTOpuH (TOuky M ), Ppstesiun ook e | #
KOTOpas Ha HadajbHbIA MOMEHT BpeMmeHH (To ectb npu [=0)
NeKUAT HA OJIHOH npAMOW ¢ masTHukoBO#M crpenoii. Cornacho
cxeme, NMpeCcTaBieHHOR Ha puc. 3.31, onpeacauM aprymeHT H
OpAMHATY TOYKH M :

a a
xgio=i G087+ R, cosi L
(3.23)

. o .o
=/ sin—+ R sin—.
Yy =y ) n )

UYepe3 HEKOTOPBIIT MOMEHT BPpEMEHH [ MasTHHKOBAas CTpela |
CMECTHTCSA Ha yroa ,!, a AMCK MHJIbI IIPH 3TOM MOBEPHETCA Ha

yron ./, B pe3yjabTaTe 4ero Touka M mnepemMecTUTCs B TOUKY
Puc. 3.31. Cxema /Ui BbIBOJIa YPaBHEHHI, OMHCHIBAIOLIHX

! h .
R R RS SR TPAeKTOPHIO BIIKEHHS 3y0a MUTHl MASTHHKOBOIO KycTopesa
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[Toncrasum B mosyuennyio cucremy ypasHenuii (3.24) Bbipa-
Kenue (3.12) u npeobpazyem ee:

X, =[ cos E———"‘*—z—-mt +
Ee g 2 2N(RII +IM) !
a u.z
+R, cos| —+wf—————m 1
2 " 2R +L) S
; (R“ ”) (3.25)
Yy =1, sin E——Eﬁ———mt +
T2 R, )
i o u.z
+15 s —+ o ——F——— |
R“ 2 Zﬂ(Rﬂ +IM)

Takum obpa3som, cucteMa ypaBHeHui (3.25) NMONHOCTBLIO COBMA-
JlaeT ¢ BBIBCJCHHONM paHee CHCTEMOH ypasHeHHil (3.22), onHchIBaro-
1IeH TPAeKTOPHIO JBHIKEHHA 3y0a NHIbl, a CHCTeMa ypaBHeHHi (3.23)
BBITEKACT M3 HEC, ABJIAACH YACTHBIM CIIy4acM, 4TO TOBOPHT O Ipa-
BHJIHOCTH C/E/IAHHBIX paHee MPEATIONI0KEHHIA.

BbiBoJ ypaBHCHHH ABH/KCHHA TOYKH PEXKYLIEro 3JIEMEHTA JUIA
OCTaBILMXCS CIy4aeB, NPeICTaBICHHbIX Ha pHC. 3.29, MpOU3BO-
JIUTCS aHAJIOTHYHO, B MOMYYEHHBIX YPaBHEHHAX OyAyT H3MEHATHCS
JIMLIb 3HAKH, @ COCTABJIAIOLIHE OCTAHYTCS MPEKHHMH,

PaccMmotpeB yriioBoii crnoco0 moaauu JHCKOBOM MHJIBI, MOXKHO
caenats ciaenyromee 3aknoueHue. B GonbLIMHCTBE KOHCTPYKIMH
KYCTOpE30B JUIsi IPHBOJAA MASTHHKOBOH CTPENbI HCMOJB3YIOT TH/I-
POLMJIMHJIP WIIM CHCTEMY PhIYaroB, NPHBOAUMYIO B JIeHCTBHE TH]I-
PONPHBOAOM, KOTOPBIE HE MOIYT O0CCIEYNTh ABHKEHHE MasiTHH-
KOBOH CTpelbl ¢ MOCTOSHHOW YIJIOBOH CKOPOCTBIO M /1aBaTh TeM
caMbIM HEOOXOAHUMYIO YIJIOBYIO nojavy Ha 3y0. Kpome Toro, naxe
€CJIH PELIMTh TEXHHYECKH 3TY 3ajauy W J0OUTBCS TnepeaBuKeHHs
MasTHUKOBOW CTPEIIbI ¢ MOCTOAHHOH YTIIOBOM CKOPOCTBIO, TO 110-
Jlaya Ha 3y0 OyZeT 3aBHCeTb OT TOTO, HACKOJIBLKO YajieHa 30Ha pe-
3aHHS OT OCH BpallleHHs MAasTHHKOBOH crpensl. ClieloBaresbHO,
HCIIOIB30BaTh MasTHHKOBBIE KyCTOpe3bl Hanbosee 1enecoobpasHo
PH CPE3KE CTBOJIOB KycTapHHKa HeOONBLIOTO JuaMeTpa, Tak Kak
BO3HMKAIOMMH NPH 3TOM Mepepacxoj 3Hepruu Oyjaer He3Hauu-
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TEJIbHBIM, @ MPOM3BOIMTEIBHOCTh KycTOpe3a Oyzer ocrtaBaThes Ha
JIOCTATOYHO BBICOKOM YPOBHC.

Takum obpa3om, uist paboThl Ha KaHanax PPEKTHBHO HCTIONB30-
BaTh KYCTOPE3bl ¢ KOMOMHHPOBAHHBIM CIIOCOOOM MOMAuM JHCKOBOH
mwibl. KoMOMHHMpOBaHHBIH c1ocod 1Mojia4u NpHUIaeT KycTopesy YHH-
BEPCATLHOCTD, TAK KAK 3a CYCT MAATHHUKOBOTO JIBWKCHHS oOccreuH-
BACTCS BLICOKOTIPOM3BOIMTE/IbHAS CPE3Ka MEJIKOH M CpeIHEH Kycrap-
HHUKOBOH IOpPOCH, a MpAMOJIMHCHHAs mojadya MO3BOJSET Cpe3arh
KpPYIHbIC CTBOJIbI 0€3 BO3HHKHOBCHMS 3HAYUTC/IbHBIX HATPY30K.

3.1.3.3. I'eomempua 3y0bes nun u cpezaemoit CmpyjicKu
npu nonepeunoil pacnunoxe

IMpu paGore KycTOpE30B Ha KaHajsax XapaKTCPHO MOMEPEHHOE
H cMerannoe nuiacHue (eMm. puc. 1.28), wig yero UCnonb3yroT Ko-
cylo 3atouky 3yOwpeB muii. [lapameTpsl KOCOH 3aTOUKH H reoMeT-
PHH PE3LOB y ITIaBHOH KPOMKH 3y0a sIBAAIOTCS OCHOBOIOJIAraro-
IIHMH TIpH BHIGOPE ONTHMANBHBIX ycaoBuii pesanus [67]. Kak yxke
OTMEYANOCh NMPH KIACCH(PUKALNM TIPOIECCOB MUICHNUS, B 3aBUCH-
MOCTH OT OPHEHTALMH [OBEPXHOCTH MPONMIA Pa3HYAIOT MOIe-
peuHyI0, TIPOOJIBHYIO M CMEIIaHHYK pacnunoBkd. IIpogonsHoe
pe3aHue HHYero oduIero He HMEET ¢ MPOJOIBHON PACIHIIOBKOIA, a
MONEPEYHOE Pe3aHue — C MONCPEYHOH PAaCcIHIOBKOH.

C yuycTOM TIONEPEYHOIO ¥ CMEIIAHHOIO NMWICHUS PACCMOTPHM
TCOMETPHIO 3yObeB MU ¢ KOCOH 3aTOYKOM.

[Tpu npooabHON PAaCIMIOBKE MPOMUCXOANT CIIOKHOE OTIEe-
HHC CTPY)KKH, TIpHYCM NEpEeaHAA KPOMKa NPOHM3BOOHT TOPLECBOH
pe3, a bokoBeiec — nonepeunslii [67]. TIpu nonepeuHoii pacnunoBke
HaOnolaeTcs CNOKHOE pe3aHue, NMpH KOTOPOM TEpeiHAs TIpaHb
MPOU3BOJUT MOMEPEYHOE CABHIAHUE CIIOEB, MEPEPE3aHHBIX B TO-
per; GOKOBBIMH KpPOMKaMH. B COOTBETCTBHH € ITMM pa3iH4yaioT
3yObsi MM U NPOAOIBHON W MOMEPeYHOH PAacHMIOBKH. Y ITHII
NPOAONBHOIN PACTHIOBKH KOHTYPHBIE YIUVIbI PE3aHHs SBISIOTCA
JICHCTBUTCILHBIMH YITIaMH PE3aHHA, B OTIHYHME OT MHJ JUiA 1one-
peuHoro nuiacHus. Jlns nocneHUX XapakTepHa Kocas 3aTovka, riae
I71aBHAs KPOMKA HE NEPNCHAMKYJIAPHA BEKTOPY CKOPOCTH.

Ecmm nns nonepedHo# pacrimioBKH MCIOIb30BaTh 3yObs Nyl ¢
NPAMOIi 3aTOYKO#H, TO OyJaeT NMPOMCXOANTL OTPBIB HEMEPEPE3aHHBIX
BOJIOKOH (MITH OT/KHM HEOT/IC/ICHHOMN JPEBECHHbI) NEPEAHCH IPaHbIo
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3y0Oa. IIpu 3TOM 3HAYMTENIBLHO BO3PACTAIOT IHEPro3aTpaThl HA OTPHIB
3a CYET CONPOTHBIICHUS CO CTOPOHBI BCEX HEINEpPepe3aHHbIX BOJIOKOH.
B pesysnbrare [peBeCHHa CMHMHAETCS W IIPOMCXOAMT HE Cpe3aHHe, a
BBIPBIBAHHE BOJIOKOH Y CTEHOK npornuia. To ecTh HCIOoNb30BaHHE Ha
KycTopesax MHJI Ul [IPOJ0JIbHOM PaciuIIOBKH NPUBOIUT K HEONPAaB-
naHHo Oonblum 3arpatam sHepruu. Kpome Toro, mis Takux muin
O4YCHb BeIpaXeH 3()(EKT camo3aTArMBaHus B mpormi. Paccmorpum
€ro ¢ TCOPETHYECKOH TOYKH 3peHns [246].

O dekr camo3aTATHBaHHS JOCTUTAET CBOEr0 MAaKCHMYMa, KO-
ria paBHOJECHCTBYIOIIAA OT CHJI, ACHCTBYIOIHX CO CTOPOHbI OT/E-
JIIEMOT0 MaTepuala Ha MEpefHIO TIpaHb 3y0a, JEeKHT HA OCH
CHMMETPHH MUJILHOTO JHMCKA W HANpaBieHa B MPOTHBOMOJIOKHYIO
CTOPOHY OT LEHTpa Ikl (puc. 3.32). A 3T0 B CBOIO O4Yepe/lb BO3-
MOJKHO TOJIBKO KOTJIa YroJjl IpH BepiuxHe 3y6a (MM yron 3a0cTpe-
HH31), PACTIOJIOKEHHBIN MEXY Nepe/iHeii U 3aQHeH rpaHblo, PaBeH:

H
! 0Cb CUMMEMPUU
| duckobol nuAw

Puc. 3.32. Cxema a1 onpejenenns yria 3a0CTpeHHs
NpH MAaKCHManBEHOM 3 dexTe caMo3aTArHBaHHA
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B, =90° (6, +(90" =, ). (3.26)

rac 6, — 3aaHMil yron, 3aKJIOYCHHBIH MEKIY 3agHEH TpaHbio M
KacaTeIbHOM, MPOBEACHHON K JHY MPOMHJIA B TOYKE KOHTAKTA Jpe-
BECHHbI ¢ BEPLIMHOM 3y0a, rpajl.; B, — yroJl TPCHHS, TPa.

3aquuii yron 6, nomken obecrneunBaTh MHHUMAIBHOE TPEHUE

3a/Hei moBepxHocTH 3y0a 00 aHo mpommna. CormacHo JKcnepH-
MeHTaBHBIM HccnenoBanuaM FO. B. ynsiesa [99], 3apuuii yron

crieryer BeIOMpaTh Hexoas u3 yciuosus 6, > 8°.

Janee, ucnosnp3ys cxemy, NpeACTaBICHHYIO Ha puc. 3.32, on-
pEeIeTuM BEJTHYMHY YIJIa TPEHHS:

tgle,,)=—2, (3.27)

rae FTI" — CHIIa TPCHHUA OTACIACMOro CJj10d APEBCCHHBI O MEPCIHIOI0

rpanb 3y0a, H; F, — HopMasibHas peakius, JIeHCTBYOLIAs CO CTOpPO-

HBI OT/ICIIICMOTO CJIOS JIPEBECHHBI Ha MEpeIHION0 rpaHb 3y6a, H.
Cuity TpeHust onpeensior no Gopmyiie:

Frp=fioFas (3.28)

rae /., —kod(duumeHt TpeHns apeBecnHsl ro cram, f,, =0,3...0,6 .

[MoactaBus popmyiy (3.28) B Beipaskenue (3.27), nonyuum:

F
A o (3.29)
OTKy/Ia: B,y = arctg(f,pj. (3.30)

C yyerom pasencrsa (3.30) popmyna (3.26) npumer BIA:

B, =90° —{6, 90" —arctg(;, )] (3.31)
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Jlna nonepevyHol H CMELIAHHON PaclHIOBKH UCHOJB3YIOT Ta-
Kyto dopmy 3y0a, uToObl OH nepepesasn CJIOH JipeBecHHbI ¢ OOKOB,
a 3aTeM OTBOJAMJ MX OT MOBEPXHOCTH pasjena. [Tunbl s nome-
pPeyHOi pacnHIOBKH MMEIOT 3y0uarbii BeHen (cM. puc. 1.29).
[Ipu pabore nunel GokoBas KpoMka /—3 NPOM3BOJIUT pe3aHUE B
Topell, popMHpys CTEHKY NPONWIa U MPOH3BOJAA OCHOBHYIO pa-
Gory. Koporkas pexymas Kpomka /—4 IPOH3BOAMT MONEPEYHO-
TopueBoe pesanue, Gpopmupys axHo nponuna. Kaxmas pexymias
KpPOMKA MMEET CBOM YIJIOBBIC BEIHYHHBI, XapaKTEPUIYIOLHE yC-
JIOBUS pe3aHusl.

BokoBeie kpoMmku ¢ yriaoMm 6okoBoii 3aTouku &, >90° pabo-

TAOT Kak ne3BHe Hoxka. [To Mepe nunenus 3yObs Bce raybke u
rioy0xke BXOIAT B apeBecHHy. CKOLICHHAs HepejiHss TMOBEpX-
HocTh 3y6a naBut ¢ cunoit P, (puc. 3.33) Ha CpeaHIO 4acTh

JIpEBECHHBI, CKalbiBasi €€ TO BNPAaBO, TO BIEBO BJ0JIb BOJOKOH
no Mepe yriayOneHus OOKOBBIX pe3LOB B JPEBCCHHY H CO3JacT
XPYIKYIO CTPYXKY, pacceinatouryiocs B omuiku [67]. Tak kak
4acTh JHA MPOIKJIA MEHbILE €ro HIHPUHBL, TO CTPYKKA W OMHUII-
KH HE CKHMaloTcsd OOKOBBIMH CTEHKaMH IPOIHIIA, KaK MPH Hpo-
JIOJILHOM THIICHUH.

B A
—
3 T ﬁ’;
8, 90 | e b _

& 4

o

Puc. 3.33. Baaumoseiicteie 3y6a mumb
J11s MONEPeYHOil PaCTIHIOBKH C JPEBECHHOI
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Jlns ciBUra BHYTPEHHEI 4acTH NMPONMIA BAOIbL BOJIOKOH He-
006xonumMo, 4ToOBl 3y0 ¢ KOCOH 3aTOYKOI 3HAYUTEIBLHO BHE-
APHICA B JpeBeCHHY M 00pa30Basoch COOTBETCTBYOHIEE GOKO-
BOE JlaBjieHHE P. CO CTOpPOHBI NEpeiHel MOBEPXHOCTH pesna

[67]. OnbiTamu ycranoBneHo [240], uto F, pocTuraer 3Haye-

HHS, JOCTATOYHOTO JJIA CJIBUra JIDEBECHHBI OT JIHA MNpPONHJA,
nuie npu yrayonenun pesua go 0,8 mm. Hekoroporo cuuxe-
HHUS MOIIHOCTH, 3aTPauyMBAEMON Ha MHUICHHE, MOKHO H0OHTHCA,
HCIIONb3YA MHIIBI CO CKABIBAIOIHMH 3yObAMH.

Jina yMeHblIeHHs: TPEHHS W NPEAOTBPALEHHS 3aKUMOB [10-
J0THA NMHIBI B nponuie 3yObaM mua mpuaaerca passoi. [lpwm
3TOM TpeHUe OOKOBOIi rpaHu 3y0a 0 CTEHKY Mponuia CBOJUTCA K
MHHUMYMY.

[Ipoananu3upyem BIMSAHUE YIJIOBBIX IapameTrpoB 3yba npu
NonepevHoH paciuIOBKE HAa NMPOLIECC THICHHS.

[Mpodune nunel, nokaszanxklii Ha puc. 1.40, 6, npumeHsemslii B
munax (FOCT 980-80), npexycmaTpHBaeT BO3MONKHOCTE paboThl
bl B 00e croporbl. KontypHblil yron pesanus 8, > 90°. B atom
ciiyyae nepeaHss rpass 3yba /-3-6—4 (cm. puc. 1.30), pexymnias
KPOMKa H KOPOTKasl pexyllas KpoMKa MPHKUMAIOT BOJIOKHA K HH-
JKeJIeKaLeMy CJIol0 ipeBecHHsl (puc. 3.34, 6). Bonokna npu stom
HE OTPBLIBAIOTCH, M MPOMMI Moiydaercs 4ucTeiM. OQHAaKo Takas
¢dopma 3y6a NPUBOAMT K YBEIHUYECHHIO YCHIIMS PE3aHHs.

Ecnu e ucnonb3oBaTh muisl ¢ 8, >90° (puc. 3.34, a), ko-
pPOTKas pexyulas KpoMKa M nepejHsas rpaHb 3yba napsauy c pe-
3aHHEM OTPBIBAIOT BOJOKHA OT HHXKEIEKAIEro Clos JPeBECH-
Hbl, B pe3yJbTaTe YEro CHUKACTCA YCHIIHE PE3aHMs JIPEBECHHBI,
HO nojiydaercs MiMcTbiil nponui [283]. IMunenune B aToM ciy-
Yyae MOXHO TPOHM3BOJHUTE TOJILKO B OJIHY cTopoHy. [lodromy
yroa 8, ’KenatesbHO 3a/1aBaTh Kak MOKHO MeHbIIUM. IIpH koH-

CTPYHPOBAHHH SYGBBB A HeOﬁXOﬂ,HMO YUYHUTBIBATL, YTO IPH
NOJOJKHUTC/IIBHOM YIri¢ 7y BO3MOXKHO CaMO3aTArCHBaHHE IMHJILI B

npomun [265]. Ilpu pabore kycropesa 310 Oyjer crnocobeTBO-
BaTh MOJIa4€ JAPEBECHHBI CPE3aEMOI PACTUTEIILHOCTH.
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o O

Puc. 3.34. Tlpodms 3y6a ¢ pasiinuHbIM KOHTYPHEIM YTIIOM Pe3aHus:
a—1pH 8, < 90°; 6 — mipu 5, > 90°

B nepesoobpabaTeiBaroiux crankax, rie HeOGXOMMMbIM yc-
JIOBHCM ABJIACTCS YHCTOTA MOBCPXHOCTH, MCMOJB3YIOT 3y0ha ¢
CHMMCTpHYHBIM npoduieM. OnHako B HalEM ciydac HaH-
0OMIbIIYI0 BAaKHOCTh MMEET CHHIKCHHE SHEPrO3aTpaT, MOITOMY
HeoOxoanMo Henonb3oBath 3y6es ¢ 8, >90°. B stom ciyuae
yJIyquIaeTcs ynancHue OMUIOK CO JIHAa NPONHIA, TaK Kak nepej-
Hisl TPaHb 3y0a He MPHKMMAET MX KO JHY, a Ha000POT OTBOIHT.

KoutypHbiii yron 3aoctpenns 3y6a B, mpHHUMAIOT, HCXOS H3
YCIIOBHS NPOYHOCTH 3yObeB, paBHbIM 50...60°.

Ha npouecc nonepeyHoii pacnuioBkn GOMbIIOE BIMAHHE OKa-
3bIBACT YTOJl HAaKITOHA nepeauei rpann ¢,. o TOCT 980-80 on
COCTABISICT UL MATKOH JpeBecuubl 45°, s TBepioii — 55°.

YMCHBIICHHE JAHHOTO YIia XapaKTEPH3YETCs CHIKCHHEM YCHIIHS
pesanus [67].
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Jnsg  JHCKOBBIX IHJI TIPH  CPE3aHHH  JIPEBECHO-KYC-
TApHHKORBO#H PACTUTEILHOCTH HauboJIee ONTHMAIbHBIM ABJISCTCA
BBIOOD CNEAYIONMIMX YIJIOBBIX MapamMeTpPOB: KOHTYPHBIH yroi pe-
sauns 8, = 75...80°, KOHTYpHBIH yron 3aoctpenus f, =

50...55°, yron HakioHa nepeanei rpanu ¢, = 50...60°.

JlaHHbIC YIIOBBIC MapaMeTpbl OTAMYAIOTCA OT YIJIOBBIX Ma-
pametpoB nui, pekomenayembix 'OCT 980-80 [96], Tak kak
YCIIOBHSI MUWICHHS npu paboTe ¢ KyCTOPE3OM OTJIHYAKTCH OT
CTAHOYHBIX.

3.1.3.4. Tunamuxa 0ucko6020 pabouezo opzana
Kycmopesa

[lpn paGote kycropesza Ha pabo4Mil opraH JCHCTBYIOT peak-
THBHBIE CHJIBI CONIPOTHBICHHS PE3aHHIO H CHIIbI, TOPMO3sILHE pa-
Ooumii OpraH OT BEPTUKAJIbHOI HArpy3KH CIMIMBAEMBIX H CIIH-
JICHHBIX CTBOJIOB.

PaccMOTpHM 1O OTIEBHOCTH BCE CHJIbI, ACHCTBYIOIINE HA pa-
Oounii oprad Kycropesa NpH Cpe3aHHH [PEBECHO-KYCTAPHUKOBOM
PACTHTEIILHOCTH.

Cuna conpomueiens pe3aniio OpeeecuHol

B npouecce nusieHHs co CTOPOHb! 3yObEB Ha JIPEBECUHY JICH-
CTBYIOT CH/IBI PE3aHHs, a CO CTOPOHbI IPEBECHHBI Ha 3yObsi — peak-
THBHBIE CHJIBI CONPOTHBIICHUA pe3anuio. [IpH nuieHuH KpyrisiMu
[HJIAMH PA3JIHYAIOT CHITY Pe3aHusl, IPUXOASLIYIOCS HA OJHH 3y0, u
OKPYXHYIO CHJTY Pe3aHMs, PaBHYIO BEKTOPHOH CyMME CHJI pe3aHusl
JUISL OTJE/IBHBIX OJTHOBPEMEHHO PEXyLHX 3yOneB [265].

Tak kak cuna pesanus P — paBHONEHCTBYIOILAs CHJIA, TO €€
MOYKHO Pa3iOKHTh Ha 3 coctasisionme (cM. puc. 3.33): B, — ka-

care/ibHy0 (TAaHreHUHANbHYI0), P, — HOPMalbHYIO (paJHajibHYI0)

i
u P, — 60koByI0 (OCEBYIO).
Cwia P, neprnieHJHKYISIpHA KAacaTelbHOH M MOXKET ObITh 10-

JIOKHTENLHON (CHJIAa OTKHMA) HAH OTPHLATE/ILHON (CHIA 3aTATH-
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Bauus). bokosas cuma P, o6yciosnena HEOTHOPOAHOI MII0THO-

CTBIO TOJIMYHBIX CIIOCB JPEBECHHBI, PA3BOJAOM 3YObCB, MX KOCOI
3aTOYKOM H T. 1. [265].

Haubonpwas u3 sTHX Tpex cocTaBisiOmIX CHIl — KacaTeabHas
cuna F . coBnajgaionias 1o HanpasneHHIO ¢ JIBIKCHHCM PE3aHUA.

YUHTBIBasd, YTO PABHOACHCTBYIONIAA CHIIAa HCHAMHOTO Pa3IHYacTCs
C KacaTe/IbHOH, HHOT/Ia YCIOBHO KacaTelbHYIO CHITY F, HaspiBaiot

CHUIIOH pe3aHus.
CyliecTByeT HECKONBKO MCTOMOB OMPEE/CHHS KACATCIbHOI
canbl pesanns B [152]. HanGonee gacto uenosnw3yior 00BEMHY IO

(popmyay:

P, =Kbc,, (3.32)

rae K — ynenbHOe CONPOTHBICHHE PE3aHMIO NPH TICHNH,
H/mm’; b — mmpuna NPOIHIIA, MM; Cer — TOMIHHA CPE3aEMOTO CIIOS
CTPYXKKH, MM, onipesieisemas o opmysie:

: Coy =, 8IN0,. (3.33)

YCIoBHs pe3aHus U CTPYXKOOGPA30BAHMS TIPH THICHHH YUH-
ThiBalOTCA 3Ha4YCHHEM K. JIns pacyeToB pexXMMOB MUICHHS MOTiC-
PEUHON pacnuioBKH 06BIYHO npuMeHsioT Gopmysty [84, 94, 283]:

K =Ka,a,aa,, (3.34)

rae K'— ynenbHoe conpoTHBIEHHE PE3aHHIo NPH MHICHHH BO3-

AYUTHO-CYXOH JIPEBECHHBI COCHBI OCTPOM MHUJIOI, 3aBHCSIICE OT

cnocoba pacnWIOBKH, WIHPHHBI MPOMMIA, NMOJA4YH Ha 3y6,
b}

H/mm™; a,, a,, a,, a, — kodppuumentsl, yuutsiBaonie coot-

BCTCTBEHHO MOPOJY, BIAXKHOCTh, CTCNICHb 3aTyIJICHHS 3yOhCB 1
TEeMIepartypy.

3HauecHus AaHHBIX Kod(duipenToB 1 K’ npHBE/ICHBI B Clpa-
BOYHOI1 TuTepaType 1o aepesoodpaborke [39, 84, 283].
C yuerom ¢opmyisl (3.34) Beipaxkenue (3.32) npuMeT BHJL
P, =K'a,a,a,a,bu, sind (3.35)

n—w

AHanM3upys JaHHYy0 GOpMYIy, MOKHO 3aMETHThb, YTO OHA HE
YUYMTBIBACT YIJIOBBIE Mapamerpsl 3yObes. [loatomy, eciu HCnolnb-
30BaTh MBI C PA3IUYHBIMU YriaMu GOKOBOI 3aTOYKM M yrjiaMH
pesanusi, T0 B popmyiy (3.35) Heobxoaumo 106aButh K03dHIN-
CHT, YUHTBIBAIOILNH [[AHHBIC YIIIBl — dj .

Jlisa pacyera cpesiHel KacaTe/bHOM CHIIbl pesaHns P Ha ayre
KoHTakTa 3yba ¢ npesecunoil B paspaborannbix LTHUUMO/L u

VIITU pykoBoasmInX TeXHHHYECKUX marepuanax [221] mus none-
PEYHOro MUJISHUS peKOMeH 10BaHa hopMyIia:

P, =24na,a,a;,a,u.™ b sin@,, - (3.36)
[TpumMenuTenbHO s paboyero oprasa Kycropesa HEOBXOHMO

B (hopmyJry (3.36) BBoaHTH KOdDUIMEHT a, :
P, =24na,a,az,a,a,u.” b*sin@,, - (3-37)I

Torpa c yueroM dbopmynmsl (3.32) ynenbHOE CONPOTHBICHHE
pesanuio K , H/MM® MOXHO paccunTats 1o opmyJie:

085 £ 05 -
K—24 na,a, awabpa u*> b smec,,. (338)
=

T

[Ilpu monepedHol paciuioBKe, MO ONBITHBIM JaHHbIM [84],
CKOPOCTh pe3aHusi, BHICOTA MPOIHIA H Yrojl BCTPEUH MEXKIy BEK-
TOPAMH % W V HE BIAMAIOT HA YACIbLHOE CONPOTHBJICHHE PE3aHHIO
K . 310 00BACHACTCA TEM, YTO CHHMAeMas CTPY’KKa MEHbILE [IH-
PHHBI mponuia U OOKOBas KPOMKA HaXOJHMTCS B YCIOBHAX HOp-
MaJibHOTrO pe3aHus [68].
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B nponecce nusieHns NpoMcXonuT B3aMMOJCHCTRHE ¢ JIPEBECHHOM
BCEX 3yObeB MBI, HAXOMANMXCS B porme. Cpess okpyskHas Ka-

CaTeIbHAsA CHJIA HA Tyre KOHTaKTa 3y6a ¢ apesecunoit B, ., H,:

B, ., =nP,, (3.39)

TJIC 71 — YHCII0 3yObEB B MPOTMIIE, IIT.

Yucno 3y6beB, ONHOBPEMECHHO HAXOAAIIMXCS B TIPOMIIIE npH

sjaGOTe KycTOpe3a — BeliMYMHa nepemennas. OnHa onpeensercs no
opMyJIe:

n=1l1t, (3.40)

rae /. — nnMHa yru KOHTakTa 3yba ¢ JpeBecHHOil, M; {,— OKpYK-
HO¥H 1Iar 3y6beB, M.

PesyibraThl TEOpETHUECKHX PACYETOB JUTst YCTBHOTO CONPOTHB-

nienns pesannio K, onpesenenubie Hamu 1o gpopmye (3.38), npes-
CTaBJICHBI HA pHC. 3.35.

g

== wn

Jdemywae CONpOMUBARHUR pEITMUD K, nfw
R U T S
W W A W W

-]

nee

Prc. 3.35. IToBepXHOCT OTKITHKA, XapaKTepH3yIolas MoKa3aTe/h
YZCNBHOTO CONPOTHBIICHHS PE3AHHIO TPH MHICHHH TBEPJIOH JPCBECHHBI
B 3aBHCHMOCTH OT YTJIOBBIX MapamMeTpoB 3yObeB,
ompeie/ieHHas TeopeTHyeckH (pu b= 6 mm, O, = 0, W= 50-60 %)
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bonee TouHble AaHHBIE IpH ONpeaeliecHHn yACILHOro COIpo-

THBJICHHA pﬁ}ﬁHHlO MOKHO MNOJYYHTb TOJBKO ONBITHBIM HYTCM
[82, 308].

HopmanbHas cuna pesanus P, HanpasjicHa NEPHCHAHKYJIAPHO
KacaTelbHOH Cuile pesanus F, M onpeaensercs, CorlacHo Teope-
THYecKHM pacueram [123], no dopmye:

P, =a,F,, (3.41)

rae a, — Ko>(pOUIMEHT, 3aBUCAIIMI OT BENMYMHBI yriaa &, (oM.
puc. 1.40) u oT creneHu 3aTyIUieHns 3yObeB MUIIbL.

Ipu 3, = 115°, a,=02a; (3.42)

[pu 8, < 115°, a, ymenswaercs, a npu 8, < 90° oH MoOKeT
0Ka3aThCsi OTPULIATEILHBIM.

HopmainbHyto cuiy pesanus Ha 3y0e NpH MONEPEYHOM ITHIIe-
HHH ONPESIIAIOT Yepe3 KacaTelbHYI0 COCTaBSAIoONLyio £ .

Jlns Tyneix 3y6ees B, = B, [93, 123, 283].
Jlnsa octpeix 3yObes, no pexomengauusam A.Jl. bepmaackoro
[68]:
P,=05P, mpu 110°<3, <125°
P,=04P, npu 90°<5, <110° ;ropu B, =45°  (3.43)
P, =036P, npu 80°<3, <90°,

[To ananorun ¢ dopmynoii (3.24), cpeaHss OKpyXHas HOp-
MaJibHasl CHJIa Ha Jlyre KOHTaKTa 3yba ¢ jipeBecuHoil P, . onpene-

n.cp
JIACTCAL

Py =nP, =", (3.44)

Yepes sHadenus F, ., u F, , pacCuHMTLIBAIOT CHIIbI CONPOTHB-
JICHHS OT/ICJIBHBIX CTBOJIOB M0j1aue paboyero opraHa Kycropesa.
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Inemenmol meopuu pe3aniis 015 Kycmope3oe
C NPAMOAUHEUHOU nodayell OUCKa bl

B NpoLecce IMUICHUA MPOUCXOIHT B3aHMOJICHCTBHE C JApEBC-
CHHOM Bcex 3)/613313 MMHITBI, HaXOOAUHXCA B NPOIHIC, TIPH 3TOM

CPEIHIOI0 OKPYXHYIO KacaTelbHylo CHIy pesanus F, . wHa jayre

KOHTAKTa 3yObEB CO CTBOJIOM ONpPEACIAKT ¢ YYETOM 3aBHCHMO-
creii (3.37), (3.39) u (3.40) o opmyrie:

L

= 085,05 -
P, ., =24na.a.as ,a.au, b smﬁcp!

(3.45)

3

Jnvna fyru KOHTaKTa JHCKA NHIbI CO CTBOJOM [, BXOJA-
mas B popmyiy (3.51), sABnsieTcs AMHAMHYECKH M3MEHSAIONICHCS
BO BPECMCHH BEIMYHHOM, KOTOPas B MPOIECCE PE3aHHs YBEIUYH-
BACTCA OT HYJA 0 MAKCHMYMa, a 3aTeM CHoBa yObIBacT 10 Hy-
ns. Takum o6pasom, JUIHHA TyrH KOHTAKTA SBIACTCA (DyHKIMEH,
3aBucsicit oT Bpemenn [, = f(¢), cnenoBarenbHO, BHIABHB 1aH-

HYIO 3aBHCHMOCTb, MOKHO YCTAHOBHTb, KaK M3MCHSETCS Cpel-
HAA OKPY’KHafA KacaTejibHasd CHJIa PE3aHus B Mpollecce MHICHMU,
a 3TO B CBOIO OYcpe/lb MO3BOIHT ONPEACIHTh YHEPTHIO, 3aTpa-
YHBACMYI0 HA pe3aHue cTBoia [265].

Jns onpencneuus Gpysxuun [, =f({) BHauajie yCTaHOBHM,
YeMy paBHa JUIMHA JyTM KOHTaKTa B ONpeJICICHHBIH MOMEHT
BpeMeHH. J[JI1 3TOro paccMOTPHM CXEMYy, MPEACTABICHHYIO Ha
puc. 3.36. CornacHo cxeme, JUIMHA AYTH KOHTAKTa 3aBHCUT OT
TPEX MapaMeTpoOB — pafnyCcoB IMHJBI H CTBOJIA, @ TAKXKE PacCToA-
HHA MEKIY HMX LEHTPaMH, TO ecTh /, =f(Rn,rc,SC). Beenem B
JIAHHYIO CXeMY JEKapTOBY CHCTEMY KOOPAMHAT, MPH 3TOM MpPH-
MEM 33 HA4yalo CUCTEMbI KOOPAMHAT LEHTP TMIbI, a MONOKH-
TEJIbHOE HanpaBJcHHE OCH abcIHCC Kak COoBIajaloniee ¢ Ha-
TIpaBjcHHEM MOAAauu AMCKOBOM nmuiwel. Takum obpa3zoMm, B AaH-
HOI CHCTEME KOOpIMHAT LECHTP CTBONAa OyJET pacroyiokeH B
Touke C , uMCIOMEH KOOPAUHATE X~ U V- (C(xpiye)).
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Puc. 3.36. Cxema K ONpeieNieHHIO JUIHHEI IyTH KOHTaKTa
JIMCKOBO#H TTHITBI CO CTBOJIOM

Jlanee COCMHMM MPAMBIMH JTHHHAMH LEHTP ITHIIBI C KPAHHHMH
TOYKAMH NPONMJIA M TOJYYHM Yroji o, 3Has IpajyCHyio Mcpy
KOTOPOTO MOJKHO ONPEACIHTH JUIMHY JYTH KOHTAaKTa JMCKa MHIIbI
€O CTBOJIOM:

L =g, (3.46)

180
rae R, — pamuyc AUCKOBOH MUIBI, M; O, — YTOJI KOHTaKTa Mijbl
CO CTBOJIOM, 3AK/IIOYCHHBIH MEXIy NPAMBIMH JHHHAMH, COCIH-
HAIONAMH TICHTP MBI ¢ KpaiiHHMHU TOYKaMH MpONHIIA, rpa.

Jlns Toro 4to0bl ONMPEAEINTH 3HAYCHHC yria o, COCAHHUM
PAMBIMH JIMHHSAMH KPaifHUE TOYKH MPOIHIA € IEHTPOM CTBOA H
nonyunm Tpeyronsank A OAC . 3ateM, HCHONb3ys CXeMy, Mpea-
cTaBlcHHYIO Ha puc. 3.37, onpenenumM, YeMy paBHbI CTOPOHBL JaH-
Horo Tpeyronbauka R, =04, r,= AC, Sc =0C , 3nechb 1, — pa-
JIMyC CTBOJIA, M.
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Taxk xak Bce ctoponbl Tpeyroisauka A OAC H3BECTHBI, TO HA

OCHOBAHHH TEOPEMBI KOCHHYCOB MOJKHO 3amnHcaTh clieaywluiee pa-
BCHCTBO:

2

RE=RI 48P RS, cos% . (3.47)
U3 Beipaskenns (3.47) onpeaenum yron o, :

2 2 2
R +8. ~r
(1'( :Zarccos pris | R g 7 T £ IO

3.48
2R,S, w8

[oacraBum Bripakenue (3.48) B dopmyny (3.46) u npeobpa-
3yeMm ee:

an + S(‘E - rc2
2R, S,

I = ’;‘Eﬂ arccos (3.49)

Torza, ¢ yyerom Beipakennii (3.45) u (3.49), cpeanioo okpyx-
HYIO KacaTeJIbHY0 CHITY PE3aHHsi MOKHO ONpPE/IenTh 110 hopmyJie:

= 0.85,0,35
P, =24ma,a, a5 ,a,a.u, b x

2 22
R +S8q -,

3.50)
2R,S, ! :

. TR,
X sin Ocp ?[{ arccos

Ananu3 cocrasnsionmx popmyasl (3.49) nokaseiBaer, uToO
CAMHCTBEHHBIM MAaPaMETPOM, H3MEHAIOLIMMCS B NIPOLIECCE MPAMO-
JIMHEHHON TO0Na4YU MCKOBOH IMHIIBI, SBISETCS PACCTOSHHE MEXKY
LICHTPaMH [HJIbI M CTBOJIA, TAK KaK PajlyChl KB M CTBOJIA ABJIS-
I0TCS MOCTOAHHBIMH BesMuuHaMu ( R, =const, r, =const). Cie-

MOBATCNILHO, OIPE/IC/IMB (bYHKU.Idl'O, OIHCBIBAIOLIYK) H3MEHCHHE
pacCroaHus MEKAY UCHTpAaMH HHJIBI H CTBOJA BO BPCMCHH
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Se. = f(t), MOXKHO ycTaHOBHTE, KaK M3MEHSCTCS JUTMHA TYTH KOH-

TAaKTa B IPOLICCCE PE3aHusl.

Ecnu 10nycTuTh, 9TO B MPOLIECCE pe3aHus LEHTP cTBoja Oyaer
NepeMeIaThCs OTHOCHTCNIBHO TIEHTPA MUIbI, TO Y€pPe3 HEKOTOPBIH
MPOMEXYTOK BpeMEHH A paccTOSHHE MEKIY HHUMH COCTaBHT

Sc—ASc = J(xc -A x)2 erc2 . Ilpu »>TOM, yuWTBIBas, YTO
Ax/At=u, pyuxums Sq = f(!) Oyzaer UMeTh BHI:

Sc(t)=(xc —tu} +yc* . (3.51)

rae X, — KOOpIAHHaTa LICHTPa CTBOJIA 1O OCH X, M; } . — KOOpJAHHA-

Ta LIEHTPa CTBOJIA 1O OCH Y, M; ! — BpEM, C; & — CKOPOCTh MOJa4YH
JIHCKOBO# NMUbI, M/C.

[MoxctaBus BeipakeHue (3.51) B dopmyny (3.49), nomyunm
YPaBHEHHE, OIMCHIBAIOILCE HM3MECHEHHC JUIMHBI JYTH KOHTaKTa
JMCKOBOH MHJIBI CO CTBOJIOM BO BPEMCHH:

2
n

2 2 2 2.2
-+ + —~2x-tu+tu
1()="Ru prcood R =T tVe e - 2% . (352

2R, chl + xcz =2xtu+ *u?

['pauyeckoe 0TOOpaKEHHE MOTYYCHHON 3aBHCHMOCTH (3.52)
npeJicTaBlieHo Ha puc. 3.37.

[IpH OHOBPEMEHHOM Cpe3Ke cpa3y HECKOJIbKHX CTBOJIOB CyM-
MapHYIO JUIMHY XyrH KOHTAKTa B 1000# MOMEHT BPEMEHH MOXKHO
OTpeIC/UTE TI0 (hopMmyie:

3 o 2 2 3.3
R —r"+ye +xc —2xctuttu . (353)

nR, !
() =—2 _F:arcco - : e
. 2R, Jy( +xp " = 2xptuttu

rae n — 4YdCl0 OJJHOBPCMCHHO CpE3aCcMbIX CTBOJIOB, HIT.; rc, - pa-
Anyc i-ro CTBOJIa, M] X~ — KOOpIHHAaTa HCHTpa i-ro CTBOJIA 110 OCH

X, M; Y — KOOPJMHATA LEHTPA i-r0 CTBOJIA 110 OCH Y, M.
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Puc. 3.37. M3MmeHeHue UIHHB IYTH KOHTAKTA AHCKOBOMH MHIIBI
CO CTBOJIOM B MpOLECCE pesanis

Cornacso popmynam (3.36) u (3.50), kacarensHas cuila pesa-

HHA })p H CpC/iHsAA OKPYKHas KacaTclbHas CHJla pe3aHus F:-;_cp B

Oosblieii cTeneny 3aBHCAT OT yrna 0, BeJIHYMHA KOTOPOro Tak-

cp?
ke U3MEHAeTCA B npouecce pesanus. Takum o0pazom, 4tols! ye-

TAHOBHTDb, KAK H3MCHAIOTCA IPH MHJICHHH CTBOJIA CHJIbI f‘}‘ H 'R:.cp 3

HEOOXOIMMO BBLISIBUTL (PYHKIMIO, ONMCHIBAIONIYIO W3MEHCHHE
CPE/IHEro KHHeMATHYECKOro yIiia BCTpeuH Bo BpeMenn 0, = f (1).

JUist HaXOXKACHWA JAHHOH (YHKUMH BOCHONB3YEMCS CXEMOH,
npejicTasieHHoH Ha puc. 3.38. Ipeanonoxum, 410 B KaKOi-TO MOMEHT
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BPEMEHU HaM CTAHOBHTCS W3BECTHO PACCTOSHME MEXKJTY LICHTPAMH ITH-
JIbl ¥ CTBOJIA, @ TAKKE MECTO PACIOJIOXKEHHA ICHTPA CTBONA OTHOCH-
TEIBLHO LEHTPA MBI (TO €CThb, H3BECTHBI kKoopmHaTel Toukk C ). To-

IJla Cpe/HMit KuHeMaTHdeckuit yron Berpeun 0, = Z0CA , cnenosa-

CA _ye _ Ye

TENbHO €080, = —— =+ = —————, 0TKyJIa:
& [ 2 2
gL de Xe TV

- Ye - . Ye
0., = arccos 5 |- arccos - il (3.54)
C X +Ye

3aTeM onpeaesanM, Kak H3MEHACTCS CPEIHHIT KHHEMAaTHYECKHI
YroJl BCTPEYd BO BPEMCHH, TMOACTABUB BhIpaxkenue (3.51) B dop-

myny (3.54):

Puc. 3.38. Cxema K onpefeneHunto cpeHero
KHHEMaTHYECKOTO YTiIa BCTPEUH
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[Mocrpoennsie no ¢yukuuu (3.55) rpaduku (puc. 3.39) ceuze-
TENBCTBYIOT O TOM, YTO 4eM OoJibllie Mbl OTKJIOHSIEMCS OT 1000BO-
ro pe3aHus, TeM MCHbLIHE 3HAYCHUA NPHHUMAET CPEHUI KHHEMA-
THYECKHI1 YIoJl BCTPEUH.

[Moncrasus popmyny (3.55) B Beipaxkenue (3.37), nonyunm 3a-
BHCHMOCTb, MO3BOJIIONIYIO ONpEEIHTh KacaTelbHYI0 CHITy pe3a-
HUS B TF000H MOMEHT CpPE3KH CTBOJIA:

Pp(t)z 24na,a,a; a,a.u 0A2%% x

pertz

x sin| arccos| y“'? ; (3.56)
J (Xc -m)' +yC2

90

| : ! 2
| | 1
| | e, 3
70 N“—mz
}‘ T T T .“‘-"
60 | \r\l\ ~4
i 1

CpedHul kuxeMamuyeckul yzon, zpad.

SO T T1 m-__\ﬁx'\r
40 iil I
30 ! : 1
s

10

|
4

T e I ) B S
o

|

0

0 005 01 015 02
Bpems, c

Puc. 3.39. Hamenenue cpeIHETO KHHEMATHYECKOTO YIJla BCTPEUH
BO BPEMEHH B 3aBHCHMOCTH OT CMEIIEHHS LEHTPA CTBOMA 10 OCH
I-npu yo=0;2-npu yo=0,065m; 3 —npi yo=0,13m;
4-mpn yo=0,195m;5-npu yo=026m;
6-1pn yo=0325m;7 -npu ye=039m
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IIE:U]CC ONpCAC/INM, KaK H3MCHACTCS CpeaHsiasd OKpYXKHasa Kaca-
TC/IbHAA CHJIA PE3aHHA BO BPECMCHH B Cilydae CPE3KH CAHHHYHOTO
CTBOJA:

PCAO=&G)PG) (3.57)

[Toacrasus dhopmys (3.52) u (3.56) B Beipaxkenue (3.57), no-
NYYHM:

i 0.85;0.5
Pp_cp(.f)—24:rra”a“.a5‘¢apaTu, bh™ x

x sin| arccos Je x

Vlxe —tuf +y”

2 2 2 2
—r Yo xe = 2xctu+ U’

nR, R
x arccos| —=

90 t, | (3.58)

2R, J}-’(_.z + xc2 = 2xotu +t'u’

Ananusupys rpapuku Ha puc. 3.40, moctpoennsie no gopmysie
(3.58), MOKHO c/1e1aTh CCAYIONME BHIBOIBI:

® BO-TICPBBIX, NMpu JI0OOBOM pe3aHun OyayT HaGmogarbes
MaKCHMAJIbHBIC NEPETPY3KH, U NIPH CPE3AHHH KPYNHBIX CTBOJIOB
BO3MOXCH YPC3MEPHBIN NEpErpesB NHIBHOrO JHCKA, OJHAKO cam
npouecc cpe3aHus 3aliMeT J0CTATOYHO KOPOTKHH MPOMEKYTOK
BPEMCHH;

® BO-BTOPBIX, 4eM OOJBIIE MBI OTKIOHSEMCS OT J06OBOIoO
pe3aHus B TY WIH MHYK CTOPOHY, TEM MCHBIUHMH CTaHOBATCSH
YCHIIMS PE3aHMs, a caM MPOILECC CPE3aHHs CTBOJA CTAHOBUTCSH
Oosiee anuTENBHBIM (TaK KaK yMEHBIIACTCS TOJIIMHA Cpe3acMoif
CTPYXKH).

[Ipn oxHOBpEMEHHOI Cpe3ke cpa3y HECKOMBKHX CTBOJIOB CyM-
MapHy10 CPEHIOK OKPYKHYIO KacaTelbHYI0 CHIIy pe3aHMs B JIO-
00l MOMEHT BpEMEHH MOXKHO ONPE/IEIHTD 110 hopMyie:
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n

eym () _ 0,85, 0,5

Ppcp( )— %241’59“111“..:1,fs R AT b x
i=

; 68
X Sin| arccos b

2 2
\/GC. —tu)+ye”

2_ 2 2 2 22
R =1~ +ye +xo" —2xpotu+t’u

n

20 2R, \[ Ye, 2+ X 2o 2x¢ tu+ *u’

. (3.59)
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Puc. 3.40. M3menenue cpeHeif okpy&KHOIN KacaTenbHOH CHIIBI pe3aHHs
BO BPEMEHH B 3aBHCHMOCTH OT CMELLEHHA LEHTPa CTBOMA N0 OCH V!
I —niput ye=0; 2 — npu ye = 0,065 m; 3 — npu ye= 0,13 m;
4—npu yc= 0,195 M; 5 — niput ye = 0,26 M; 6 — ipu yo= 0,325 m;
7—npuyc=0,39 M

Tak kak nmpouecc Cpe3kH CTBOJA OIPAHHYCH BO BPEMEHH, Bbl-
paxennus (3.52), (3.55), (3.56) u (3.58) umeror cMbica Ui BpeMe-

HH , B3ATOTO M3 MHTEPBANA OT £, JI0 5, TO ecth i 1 € (ty3t,),
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rae ¢ « — BpEMA BO3HHKHOBCHHA KOHTAKTa AMCKA MHJIbI CO CTBO-

JIOM, & Iz — BpEMs 3aBEpLICHHs CPE3KH CTBOJA, KOTOPbIE B CBOKO

oHepeab 3aBHCAT OT NEPBOHAYAJIBLHOTO MOJIOMKCHHA LICHTPA CTBOJIA
O OTHOLIEHHIO K LHEHTPY IMHIIBL.

Hna Toro 4to0Gbl OnpefenuTh BpeMs [ H Iy, PacCMOTPUM
CXeMy, MpeJCTABICHHYIO Ha puc. 3.41.

¥

Puc. 3.41. Cxema an1s onpe/ie/ieHUs BpeMeHH
BO3HHKHOBEHHS KOHTAKTa NMWJIBI CO CTBOIOM
M BPEMEHH 3aBEPLICHHA CPE3KH CTBOJA

CornacHo paccMaTpHBaeMOH CXeMe, B HAYalIbHBII MOMEHT
BpemenH (npu ¢ =0 ) uenTp crBona Haxomurces B Touke C(xq;yc).

B npouecce paboTbl KycTopesa 3a cHeT NPAMOJIMHEHHON nojia-
YH paﬁoqero OpraHa paccTosHHE MCHKAY UECHTPaMH ITHJIBI U CTBOJIA
MNOCTCNCHHO COKpAal@acTed, H Koraa nucHTp CcTBoJia NMepeMCliacTcs B
TOYKY K 5 3)(6]:5] JIMCKOBOM MUJIBI BCTYNAKT B KOHTAKT CO CTBOJIOM
H HAYHHACTCA MPOLECC PE3aHus.

Taxum oﬁpasou, BpEMsa BO3HHKHOBEHHSA KOHTAaKTa IIHJBLI CO
CTBOJIOM MOXKHO ONpefenuTh no Gopmyie:
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- Ak
==, (3.60)
rae x, —KkoopauHara Touku K mo ocu abeumcc x, M.
ITpu sTOoM KOOpaMHAaTa ToUkH K TO OCH X COCTaBJISACT:

2

=i B =y (3.61)

rAc Sy — pacCTOSHUC MEXJTy HEHTPOM ITHIIBI M TOUKOil K , M.

Jlnst Toro 4ToOBI HAYAICS MPOIECC PE3aHus CTBOJA ¢ PAIHYCOM
I'.» PACCTOSAHUE MEKIY €ro HEHTPOM H LECHTPOM IMHIBI JOJDKHO
COOTBETCTBOBATH CICAYIOLIEMY PABECHCTBY:

Si=R_+r,. (3.62)

IToxcraBuM paBeHCTBO (3.62) B Bhipaxkenue (3.61):

xe =R+ ) =pc" . (3.63)

ITocnie moacranoBkn BeipaxkeHns (3.63) B popmyny (3.60) mo-
Ny4HM:

o Xe _‘\J'(Rn "’-”c)2 _.,Vc'z . (3.64)

u

Hanee onpenenuM BpeMsi OKOHYAHHS MIPOLICCCA CPE3aHust CTBOIA:
OHO HACTYNHUT, KOTJa UEHTP CTBOjIA OyIET HaXOaMThCs B TOUKe 5.
CnenoBatenbHo, BpeMst 3aBEPILICHHS CPE3aHUs CTBOJIA COCTABHT:

»

Al il (3.65)

TAE X — KOOPAWHATA TOYKH B 1o ocH abCLHCC X, M.
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Koopaunary Touku B Onpeaenum ¢ NOMOIIBIO CIEAYIOMEro
BBIPAKCHHS:

2 2
L]

XB = SB- . y{_‘— (3.66)

riae Sy — pacCTOSHHE MEXKY LICHTPOM MHJIbI H TOYKOM B, M.
Ipouecc pezanus cTBOJIA C PAJMyCOM /. 3aBEPLIAETCS B MO-

MEHT, KOTJIa PACCTOSHHE MEXKIY €ro LEHTPOM H LEHTPOM MHJIbI
GyJ1eT COOTBETCTBOBATH CIIEYIOIIEMY PaBEHCTBY:

Sp=R,—7,.. (3.67)

xp =R, —rf =y’ . (3.68)

IMocne noxactanoBkW Bhipaxkenus (3.68) B dopmyny (3.65)

HMEEM:
x(.‘_d(Ru“ru:)l_'yl.".‘2 . (369)

u

lp

CornacHo (opmynam (3.64) u (3.69), uKTeNbHOCTD NpoLEcca
pEe3aHHs CTBOJIA COCTABMT:

J(}ll _‘wt:)2 _yCz +'J(Rn "'r-.-)2 _}’CZ

u

lyy =15 —1, =

(3.70)

3Has, KaK M3MEHACTCS CPEIHAS OKPY)XHas KacaTe/ibHas Cuia
pE3aHHs BO BPEMCHH, H ONpEJCIHB BPEMEHHOH MHTEPBAJ CPE3KH
CTBOJIA, MOXKHO II0JIy9HTb 3HAYCHHE SHEPIUM, 3aTPAYyMBACMOH Ha
pe3aHue eJMHHYHOrO CTBOJIA!
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EI" = II%‘CP (I)annd’ L} (3?])

rjic m, — yrjioBas CKOPOCTb JTHCKOBOMH MHJIBI, pajyc.
[oacrasus Beipaxenue (3.58) B hopmyumy (3.71), nonyuum:

_ 0.85, 0.5
E, =R 0, 24na,a a5 a.a,u b x

"b‘ 2o
x || sin| arccos A x

2 2 2
k \[..‘-’c + X0 = 2xctu+1u’

2 X o 2 2.2
¥ G R —r +yc" +x0" =2xqtu+tu

2R, chz + rC2 = 2xctu + t*u’

7, |df - (3.72)

Ha ocuoBanmu rpaMkoB, OTpaXkaroIuX W3MCHCHUS CHIIBI pe-
3aHHsA BO BpeMmeHH (cM. puc. 3.40), MOKHO caenaTth Cleayrolee
3aK/IIOUCHHE: Ha PE3aHHE CTBOJIOB OJIMHAKOBOTO JIHAMCTpa 3aTpa-
YHBACTCA PABHOC KOJIMYECTBO IHCPTHH, OJJHAKO, B 3aBHCHUMOCTH OT
CMCIICHMSA LIEHTPAa CTBOJIA [0 OCH ¥, 3HEPro3arparkl OYAyT Mo-
pa3HOMY pacnpeelsiThCs BO BPEMCHH.,

Jlanee onpenenum notpeOaseMylo Ha pe3aHHEe MOIIHOCTH IS
YCIIOBHIT MAKCHMAITBHBIX MEPErPY30K.

IIpu pacyere HeoOXOMMMOH MOIIHOCTH JUIS npuBojaa pabovero
opraHa Kycrope3a HY)KHO OpPHEHTHPOBATLCA Ha MAaKCHMAallbHBIC
YCHIIHSA, BO3HHKAIOIINE B IIPOLIECCE PE3aHUS.

C yuerom dopmyas (3.50), nanGosnbime neperpysku B poLec-
Ce pe3anms BO3HMKAIOT, Koraa yronm 0, =90°, tak kak npu sToM

sinB, =1. Kpome Toro, B nawHom ciydac B mporecce MHICHUS

CTBOJIA CyMMapHasi CpeJHsisi OKPYIKHAsi KACATC/IbHAS CHNA Pe3aHus
JIOCTHI'aeT CBOCTO MAKCHMAJNbHOTO 3HAYCHHS TPH MaKCHMAaJbHOI
JUTHHE IyT'¥ KOHTAKTA MCKOBOH THIIBI CO CTBOJIOM. A 9TO MPOHCXO-
JIMT, KOTJia XOp/jia, CTATMBAIOIAs KpaifHHC TOUKH MPONMIA, CTAHO-
BUTCs paBHO#i nameTpy crBosia h=d_ = 2r, (puc. 3.42).
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C YHETOM 3TOro MakCHmalibHast JUIHHA JYT'H KOHTAaKTa COCTaBHT!

s = TR o (3.73)
180

rae o™ — MaKCHMAIbHOE 3HAUCHUE YIJIA, 3AKIIOYCHHOrO MEKILY

NPAMBIMH JIMHHSMH, COCJHHSIOIIMMU LEHTP NMHIbI ¢ KPaiHHMH
TOYKAMH NPOIHIA, IPaL.

JUisi onpe/ieicHHs 3HAYEHUS YIia O
MOii, npeacrapieHHoi Ha puc. 3.42. Coe/MHUB KpaHHHE TOYKH
npomnuia Mexkay coboil, a 3aTeM M C LEHTPOM IHIIBI, MbI NIOJIY4UM
paBHOOEApeHH Bl TpeyroibHuk A OAB, cocTosiumil U3 ABYX rpsi-
MOYTONBHBIX Tpeyroibiinkos A OACu A OCC.

3ateM onpesienuM CTopoHbl Tpeyronsiuka A OAC: OA=R,,

AC=d [2=r,, OC‘=\/OA?—AC2 =J}€n2—rc2 , 3mece d, =
JMAMETp CTBOJA B IIOCKOCTH CPE3a, M.

X

BOCIMOJIB3YEMCHA CXE-

Yy

=y

wUr=P=

Puc. 3.42. Cxema a8 onpejieeHHs MAKCHMalbHOH JUTHHBI TyTH
KOHTaKTa JIHCKOBOH IMHIBI CO CTBOJIOM
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CrenoBarenbHO, MOXHO 3anycarh cos(a:"“ /2): \}an —rcz Rs
OTKy/1a:

o

max
K

= 2arccos| ———= |, 3.74
R (3.74)

[Toacrasus Bepaxenue (3.74) 8 popmymy (3.73), nomyunm:

R2_;2
o =%ar¢cos % . (3.75)

Takum o0OpazoM, MakCUMaIbHOE 3HAYCHHUC CPEHEH OKPYKHOM
KacaTeJIbHOM CHIIbI PE3aHUsl JUIA JAHHOTO CIIy4asi COCTaBHT (C yue-
TOM TOTO, 4TO $in6,, =1):

0.85 0,
Pe =24na,a,a; .aa.u. " b*

now X

2 2

an n 7%
x| | —"arccos| ~———=— 2 L
90 R

(3.76)

TOI",I[& B pacCMaTpUBacMOM CJTy4ac MOLIHOCTD, HeoOXorMast JUIs
pe3aHus CIHHUYHOTIO CTBOJIA JHAMCTPOM dc , JOJDKHA COCTaBIIATH:

N, =P™R w,. (3.77)

pcp

[Tocne noxcranosku ypasHenns (3.76) B ¢popmyay (3.77) no-
nyqaem:

0.85
85505

N, =24R o,na,a,a; ,a,a.u

prz

n—w

,[Ia,nee AHAJIMTHYCCKHM MCTOJOM ONpEACIIHM MOIIHOCTDb, 110-
Tpeﬁﬂﬂemym Hd pe3aHue, IUIA BCEX OCTANIbHBIX CITYYACB!

N, (6)=P,, (e (2). (3.79)

p.cp

rae V(I ) — OTHOCHTCJIbHAA OKPYIKHaA CKOPOCTh, KOTOPas ABIACTCAH

CYMMOIi BEKTOpa OKPY’KHOH CKOPOCTH W MPOEKLHH BEKTOpa CKO-
POCTH TOJAYM HAa KacaTelIbHYIO, M0 KOTOPOH HAMpaBJIEH BEKTOP
OKPYKHOH CKOPOCTH:

V(r)=v+ucos(ﬁcp(t)), (3.80)

rjie v — OKpY’KHas CKOPOCTh JUCKOBOH MHJIbI, M/C.
®opmyna (3.80) Oyzer BepHa Kak sl BCTPEYHOIO pE3aHMs,
TaK W U1 MOMYTHOIO, TaK KaK KOCHHYC Ul yrjia 7> ﬂcp(f)bv /2

Oy/leT NpHHUMATh OTPHLATENIbHBIEC 3HAYCHHSL.
Jlanee ¢ HCMONB30BAHHEM CXEMBI, MPEJCTABJICHHON Ha puc.
3.43, onpenenuM yHKIHIO cos(Bcp (r)):

cos(0,,(1))= -2~ = L4 . (3.81)
( . ) Se(1) .\/y(,z+x‘,_.2—2xc.m+t2u2

OKpy KHYIO CKOPOCTB ONPEACAOT 1o Gopmye:

v=w R (3.82)

n=tn"*

[Tocne moxacranoBku Beipakenuit (3.81) u (3.82) B dopmyiy
(3.80) nonyuaem:

uye

V(I)zu) R +

n-mn

= - (3.83)
\/y(.' +Xo = 2xctu +1°u’

IToacraBuB B dopmyny (3.79) Beipaxenus (3.58) u (3.83),
HMEEM:
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. 0.85,0.5
Np(f)—24nanau_aﬁ‘¢a0a1u: b™ x

Y

X sin| arccos
2 2
\/)’C + X0 = 2xptu + t*u?

—KE’-'-arCCOS R,,z —-"c}' +y(=2 +.¥C2 —2xcm+12u2 (3.84)
90 A |2

“

2
2R, ch +x0 = 2Xctu+ U’

Uy

2 2
\/ Ve +xe = 2xptu+ttu’

x| o,R, +

Anamm3s rpapuycckux 3aBucumocteii (puc. 3.43), nocTpoeHHbIX
Ha ocHOBaHuM Gopmyisl (3.84), MOKA3BIBAET, YTO C MO3HIIMH IKOHO-
MHH MOILHOCTH 1iefiecooOpasHeil NPHMEHATh TONYTHOE PE3aHME.
10T (akT HeoOXOAMMO YYHTBIBATH MpPH pa3paboTKe TEXHOMOrHYC-
CKOTO Mporiecca paboThl KyCTopesa ¢ THCKOBBIM MHILHBIM OPraHoM.

60000

r; a0, 1m

52500 |
Y-=0,61n

Mowsocme, nompedanemor wa pesowue, Bm
a N &
(=] g =1
2 2 2

7500

0 0,05 01 0,15 0.2 0,25 03 0,35 0.4 0,45 05
Bpems, ¢

Puc. 3.43. MisMeHeHHe MOIHOCTH, NOTpebseMoii Ha pesanne, BO BpeMeHH
B 3aBHCHMOCTH OT CMEILEHHS [IEHTPa CTBOJIA 110 OcH y: | — N0GoBoe pesaHie,
pH ye = 0; 2 — BeTpeuHoe pesanue, npH ye = 0,26 m;

3 — BerpeyHoe pesaHue, npH Y= 0,39 M; 4 — nonyTHOE pe3anue,
npi y = -0,26 M; 5 — nomyTHoe pesanue, npu ye=-0.39 m
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Kpome TOro, onpeicnuB MEPBYKO H BTOPYIO NPOH3BOAHYIO

byuxunit F, (f] u N, (t), MOXHO y3HaTh, B KAKOE BPEMsl IaHHbIC

(yHKIMH JOCTHTAIOT CBOEI0 MAaKCHMYMa, H JUISl IAHHOTO BPEMCHH
TNPOM3BECTH PacyeT MAKCHMAIIBHO JIOCTHIACMO# B MPOIECCE MHIIC-
HMS CTBONA CHJIBI pe3anus U notpebisemoii mommoctH. C yuyerom
JIAHHBIX PACUETOB MOXXHO T0Z06paTh COOTBETCTBYIONIHH MPHBOL
Juis pabouero oprasa Kycropesa.

Takxke NpoBEACHHBII TCOPETHYCCKUH aHAIN3 MO3BOJIACT CIC-
JaTh ClIe OJMH BEChbMa MHTEPECHbIH BHIBOJ, CYThb KOTOPOro 3a-
Kmoyaercs B chaeayromeM. [Ipy ucnonb30BaHHH MU C OJIHHAKO-
BOM recomeTpueii 3yObeB, HO C pa3HbBIM HX YHMCIOM, Ha pC3aHHUC
CTBOJIOB OJIMHAKOBOTO JAuamMerpa Oyaer 3aTpauyuBaThCs OHA U Ta
e FHCPrus, KOTOpas TPH ITOM, B 3aBUCHMOCTH OT YHCia 3yObes,
GyZCT MO-pasHOMY paclpeie/siThes BO BpeMeHH. IIpiMenss mibl
¢ MaJIbIM YHCJIOM 3yObEB, Mbl YBEIHYHM UIMTCIBHOCTE Mponeccca
CPE3KH, TIPH ITOM YCHIHSA pe3anus OyayT CPaBHHTCILHO Hebonmb-
WMMH W JUIS TIpHBOZIA paGodero oprama Kycropesa morpefyercs
qBuratesib Manoii momHoctH. IIpu HCnone30BaHUM K€ MHI C
GOBIIMM YHCIIOM 3yObCB JUTHTENBLHOCTH Mpolecca cpe3ku Oyner
COKpAlaThCsi, OMHAKO IPH 3TOM CHIIBI PC3AHHA BO3PACTYT M JUIA
NPHBOJA TAKOH MHJIBI MOTPEOyETCs JBHraTeNh ropasao Gonbuici
MOIIHOCTH.

nesenmpr meopuu pe3anis 01 MasMHUKO8020 Kycmopesa
¢ QUCKOBBIM pabodum opeanom

YrtoObl MMETHh MPEACTABICHHE O MPOLECCE PE3aHms IHMCKO-
BBIMH MHIaMH C YIJIOBOH mojadcH, HEoOXOIMMO ONPEICIHTh,
Ha KAakoW yroj HY)XHO NMOBEPHYTh MasTHHKOBYIO CTpeny JUIA
CpPE3KH €IMHHYHOrO CTBOJIA, HMEIOIICTO PagHyC B IUIOCKOCTH

pesanus 7,. Jlas 5TOro paccMOTPHM CXEMY, MpPEICTaBICHHYIO
Ha puc. 3.44 [244].

BBeneM B JIaHHYIO CXEMY MOJSIPHYIO CHCTEMY KOOpPIMHAT, IpH
stom nomoc ) COBMAJIET € OCBIO BPAILICHHA MAsATHUKOBOH CTPEIbI, @
nonsipHas ock P Oyaer HanpasiieHa 1O/ PSMbIM YTIJIOM K NPOJOIb-
HOIt 0cH cHMMETPHH 6a30BOTr0 TPAKTOPa WIIH pambl KycTope3a.
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MPOdamsHOR OCb CUMMBMpUY
duaohozo mpoxmopa

Puc. 3.44. Cxema nns onpezienenust Heo0X0AMMOTO YIila NOBOpPOTA
MasATHHKOBOH CTPEJIBI MPH CpPe3Ke eJIMHHYHOTO CTBOMA

Torna I/, Gyner sBnsTbCs paguyc-BektopoMm Touku K , B KO-
TOPOH OyaeT pacrnonaratbCs LEHTP MWl B HAYaJIbHbIH MOMEHT
CPe3KH CTBOJIA, NpUYeM /, — 9TO PacCTOSHHE OT OCH BpAILCHHs
MasiTHUKOBOH CTPEJbI 0 LEHTPA MHJIBL.
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Llentp cTBONa, pacnonoxkennsii B Touke C, Oyxer umerh pa-
JMYC-BEKTOP /., PaBHBIH PaCCTOSHHIO OT OCH BPALICHHA MAATHH-

KOBOIl cTpEnBl 10 HEHTpa CTBONA.
Cornacto cxeme (cMm. puc. 3.44), yToObl cpe3aTh CTBOJ, LCHTP
TIAJIBI JIOJDKEH TIEPEMECTUTBCS B TOYKY B 3a CHeT MOBOPOTA MasAT-

HMKOBOI1 CTpeJibl HA MCKOMBIH HAMH YTOMl Y, .

Takum 00pa3oM, MOXHO 3amucaTh, YTO HeoOXxouMasi BETHYH-
Ha yI/a MoBOpOTa MasTHHKOBOM CTpEJIbl JUIs CPC3KH CTBOJIA C pa-

JIHyCDM F‘c COCTaBHT.
Yep = Yic = VaC > (3.85)

e Yie — Yrojn Mexay paamyc-sektopamu [, u [ B HauanbHBIH
MOMCHT CPE3KH, I'Pajl.; Ype — YTOJd MEXIy paaHyc-BEKTOpamMH I
¥ [, B KOHEUHbIH MOMCHT CPE3KH, TPaL.

Jlanice onpeaeuM BEIHYMHBL YIIOB Vi H Y-
Ha OCHOBaHHM TEOPEMBI KOCHHYCOB 3al{IIEM CIeayiomee pa-
BeHCTBO /u1st Tpeyronbuuka A OKC :

SK? =12 +1.% =20, ] cosTc (3.86)

i
rae S, — paccTOsHHE MEX/Y LIEHTPaMH MBI H CTBOJIA B Ha4allb-
C Yy

HBIIi MOMEHT CPE3KH, M.

3y6bs MUIIBI BCTYMSAT BO B3aMMOJCHCTBHE CO CTBOJIOM, KOTZAa
pacCTOsIHHE MEXKIY IEHTPaMH CTBOJIA M MHIbI COKPAaTHTCS /10 BC-
JIAYHHBIL

(3.87)

rae R, — pammyc TMCKOBOIT MHJIBL, M.
13 Beipaxenus (3.86) ¢ yucrom pasenctsa (3.87) onpenenum

U -
yroa Yic -
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Y:’(C = arccos !M +!(‘- = (‘Ril +r )h
201,

(3.88)

3arem paccmorpum tpeyronbiuk A OBC |, mis kotoporo mno
TEOPEME KOCHHYCOB MOXHO 3aIUCATH CIEAYIOLIEE PABEHCTBO:

ng =012 +1.2 =20 cosylye, (3.89)

rJIe paHyCc-BeKTOp /! paBeH 1o MO0 pasmyc-BeKTOpY l, , Tak
KaK pacCTOAHHC MEKIY IEHTPOM MH/Ibl U OCBIO BPALLCHHs MasT-
HUKOBOH CTPEJIbl — BEIMUUHA OCTOSHHAS.

IIpouece cpesanus creosa OyzeT 3aBepIleH, KOrjia PACCTOSHHE

ME/1y UCHTPAMH CTBOJIA W [TWIIBI CTAHET S paBHBIM:

S¢=R,-r,. (3.90)

lloacrasus Beipaxenue (3.90) B hopmyiny (3.89) u npeobdpaso-
BaB €€, NOTYYHM:

lmz + ICE _(Rn — kK )2
23'“!(‘ .

Y'5c = arccos (3.91)

C yuerom Beipaxkenuii (3.87) u (3.90) yron nopopora MasiTHH-
KOBOH CTpeJibl, HEOOXOAUMBI U1 CPE3KH CTBOJIA, COCTABUT:

;ME 411 '{(.‘2 — (Rn +r )3
201,

Yep = AICCOS

12+1.° -(R, -r.)
—arccos| e i 1 3.92
21.“!(.' ( )

ﬂﬂHTﬁﬂbHOCTb npouecca Cpe3kH CTBOJIA IIPH 3TOM MOKHO Ofl-
PEACHUTD I10 BBIPAXKECHUHIO!
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2 2 2
;=3 o aveces b Hle —UR#7)
* mu 2""}(7
; (3.93)
L2 sl PoqR w2 P
—arccos| g U +r) lo,,,
201,

rie O, — YIioBas CKOPOCTh MasTHHKOBOH CTpEIIbl, rpaj./c.

Janee nepeiiieM K ONPEACNECHHIO CHIIbI PE3aHUs, BO3HHKAKO-
LIeH B MPOLECCEe MUICHHA CTBOA.

CpeaHion OKpYXHYI0 KacaTelbHYIO CHJIy pe3aHHs Ha yre

KoHTaKTa 3y6beB co crBoiom B, . u cuity pesanus £, Moo on-

peaenuth no Qopmynam (3.45) u (3.37). [Ipu yrnosoii nogaye
MAIBHOTO JUCKA NCPEMECHHBIMH BENMUYHHAMH, BXOIAIIMMH B (dop-
myny (3.45), GyayT: winHA yrd KOHTAKTa MBI CO CTBOJIOM, /, ;

nojaua Ha 3y0, #_; CpeaHMIi KMHCMAaTMUCCKMH Yronm BCTpeuH,

Qcp_,. [Tpu sTom Benuumnsl [, n ecp OyayT M3MEHATHCSA B NPO-
\

Iecce pe3aHHs Mo HECKOJIBKO Domee CIOKHBIM 3aBUCHMOCTSAM, 4CM
IPH NPAMONHHEHHON nojayve.

Kpome Toro, yuuThiBas, 4yTO BEJIMYMHA NMOAa4YH Ha 3y0 Oyzner
3aBHCETh OT TOrO, HACKONBKO yJajcHa 30HAa pE3aHMsi OT OCH Bpa-
LICHHS MasTHHKOBOHM CTPEJIbl, B JAIBHCHIICM MPEUIaracTcs pac-

CMaTpHBATh YCPEHCHHYIO BEIMYHHY 110/1a4i Ha 3y6 ' .

Janee onpeaenuMm, Kak B mpouLecce cpe3aHus cTBona Oyuaer
W3MCHATBCS JUIMHA JIyTH KoHTakTa. Bocmonedyemcst ansi 3Toro
CXEMOii, IpeJICTaBICHHOH Ha pHc. 3.45.

ITpu paccMoTpeHHH MPAMOJIMHEHHON MOA4YH MHIBHOTO JMCKA
HaM¥ OblNa BhISIBICHA 3aBUCHMOCTD (3.49), B KOTOPOii M3MEHSIO-
IICHCA BO BPCMCHM BEIMYMHOH siBusercss S.. CienosaresibHO,

onpeaenus pyukumio S, = f° (r) JUISL YTTIOBOM MOMA4H MHIIBHOIO

JIMCKA, Mbl CMOJKEM IS 3TOTO K€ CJIyydas ONnpeeuTh H3MEHEHHE
JUIMHBI JIyTH KOHTaKTa BO BpeMenu [, = f (e‘)
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!’

NpodoneHaR OCb CUMMEMpUU
BSoaobozo mpasmopa

Puc. 3.45. Cxema K onpe/iefieHHI0 KHHEMATHYECKHX MapaMeTpoB
MasATHHKOBOTO KyCTOpe3a
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Jlnst petienusi AaHHOM 3a1a4H BBEAEM B CXEMY, H300pPamKCHHY IO
Ha puc. 3.45, NOMAPHYIO CHCTEMY KOOPJHMHAT, B KOTOPOH MOJIOC
O coBnajaeT ¢ OChbIO BpAICHHS MAasSTHUKOBOM CTpebl, a MoJsip-
Hag ock P Oyzer HanpapieHa MO NPAMBIM YIJIOM K NPOJIONLHOlM
OCH CHMMETpHH 6a30BOr0 TPAKTOPA HIIA PaMbl KyCTOpE3a.

Torna Touka B, coBmaaaonias ¢ HeHTPOM muIibl, Oyaer umeTsb
koopauHatel (/,;y,), 3neck [, — paamyc-BekTop Touku B, y, —
MOISIPHBIN YIOJI, @ LCHTP CTBOJA, pacrojiokeHHblii B Touke C,
Oyner umethb koopauHaThl (/57 ).

IIpeanonoxum, 4yTo B ONpeACACHHBIH MOMEHT TpoOLIecca Muie-
HHS CTBOJIA HAM CTAHOBHTCS W3BCCTHBIM PACCTOSIHUEC MEXKIY LICH-
Tpamu cTBONA U bl S, . [IpuyeM B JaHHBIH MOMEHT YroJi Mex-

Jly pajinyc-BEKTOPaMH COCTaBIISICT:
Yec =Yc—Yg- (3.94)

B tpeyronbuuke A OBC , cornacHo Teopeme KOCHHYCOB:

Se =y1,2 +17 =211 cosT e . (3.95)

Taknm obpazom, MIMHA IyTH KOHTAKTa B JaHHBIH MOMEHT,
y4eToMm BeipaxeHus (3.55), cocTaBurt:

2 2 2 3
- nR, —— R, +1°+1.-" =2l l.cosyyc~r, . (396)
90

2R, 1,2 +1% = 21,1 c0S Y g

Tak kak B mpoiiecce pe3aHust HCHTP NMHJIBI Oy/IeT nepeMenars-
Csi OTHOCHTEJIBHO [OJIKOCA, @ LEHTP CTBOJIA MPH 3TOM OCTABATHCA
HEMOJIBUKHBIM, TO 4€pe3 HEKOTOPHIH MPOMEXyTOK BpeMeHH Al
paccTosHHE MEX/TY aHHBIMU LICHTPAMH COCTABUT:

Se—ASe =yl1,} +1.2 =20 . cos(ype DY) . (3.97)
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YuuTteIBad, 4TO % =, , GyHkuus S, = f (t) Oyzner umMets BUI:

Sc(t)=AL2 +12 =20l cosly e —00),  (3.98)

rae ¢ —Bpems, C.

IToxcraBus Beipakenue (3.98) B dopmyny (3.49), nonyuum
(YHKIIHIO, ONMHCBHIBAIONIYIO W3MEHEHHE JUIHHBI TyTH KOHTAKTa BO
BPEMEHH, JUIsi MasSTHHKOBOT'O KyCTOpe3a:

2, 5 B R B 2
1(0)= TR, — R’ +1, 4—31’(‘ ﬁ21M!C cos(y g — 1)~ 7, . (3.99)
2Rn J‘.‘M' + ;l"h = 2Ilnll(,‘ COS(YH(' = (k]_“f)

IIpn 0ZIHOBPEMEHHOM Cpe3Ke Cpa3y HECKOJBKHX CTBOJIOB CyM-
MAapHYI0 JUIMHY AYTH KOHTAaKTa B JIIO00H MOMEHT BPEMEHH MOYKHO
onpenenuTh no popmye:

R,
x

90

12 (r)=

RA*+1 41 % 2L L. cosly,. —ot)-r>
1 M C; M'C ('YB(.,- M) 4 1 (3100)

X farcco
i 2RI, 16 =2, cosly e, — 1)

rae /e — paauyc-BeKTOP LEHTPA i-TO CTBOJA, M; ¥ pe, — YTOJ MCXK-
Ry pajauyc-BeKTOpoM /. m [, rpai.; r, — pagMyc i-ro crsona B

TUIOCKOCTH cpe3a, M; N — YHCJIO OJHOBPEMEHHO CPE3aeMbIX CTBO-
JIOB, LIT.

Heo6x01uM0 YYUTBIBATH, YTO CTBOJN OYJET Cpe3aH TOJILKO MpH
BBIMOJIHEHHH CJIETYFOIIUX YCIOBHIA:

lo2l, =R, +r,

3.101
LSl +R.~F, 100
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Jlanee ycTaHOBMM, Kak B MpOLIECCE PE3aHUsi MAATHHKOBBIM
KyCTOPE30M H3MEHsIeTCs CpejHsis nojada Ha 3y6 .. Jins npe-

JOTBPALLCHHs BBICOKUX NEPErpy30K H obecneyeHHs: ONTHMANbHBIX
ycinoBuil pesanus B Haubosee yIaleHHOH 30HE pe3aHus, yriioBas
CKOPOCTh MasATHUKOBOM CTPEIbl AO/DKHA COCTABIIATE:

u,zm
W, =—F——"—, (3.102)
2n(R, +1,)
rae u, — mojgaya Ha 3y0, nmpu KOTOpOH 00ecreYMBaIOTCs ONTH-

MajIbHBIC YCJIOBUS pe3aHusi, M/3y0; z — 4HCiO 3yObeB y JHUCKOBOIH
HJIBL, LIT.; @, — YIJI0Basg CKOPOCTb AMCKOBOMH ITHJIBI, TPajL./c.

IIpuyem cymma R, +/,, ykasbiBaer Ha yJaneHHOCTb 30HBI pe-
3aHMS OT OCH BPAILCHHUS MATHUKOBOM CTPEJIBL.

Jlns onpenencuus cpeHeit nojgaduu Ha 3y6 u.° npu pesaHun
CTBOJIA C PAJIMyCOM F, CHOBA BEPHEMCS K CXeMe, NPE/CTaBICH-
HOil Ha puc. 3.45. CornacHo JaHHOH cXeMe, LEHTP 30HBI pesa-
HUsL OyJeT pacrnonokKeH B TOYKE Z, UMEIOMEH KOOPAMHATHI
(/7;y7), npuyem momyns papuyc-Bektopa /, ompenenser, Ha-
CKOJIBKO YJIaJIEHA 30HA PE3aHHs OT OCH BpAIICHHSA MasTHHKOBOH
CTpenbl.

CnenoparensHo, CPeIHIO BEJIMYHHY NOJa4YH Ha 3y0 npu ma-
ATHHKOBOM [BH)XCHHH IHJIBHOTO JHCKA, HCXOAs u3 (opmyisl
(3.102), moxHO onpeaenuts 1o opmyie:

i (3.103)

zZm,

riae /, — paanMyc-BeKTOp LEHTPa 30HbI PE3aHMUs, M.

Jina tpeyronsuuka A OBZ 1o teopeme KOCHHYCOB MOKHO
3aMMCaTh CIEAYOILYI0 3aBHCHMOCTB:
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{Z o \/}Mg + an _ZIMRIT COSB . (3.104)

Yron B ompeaenum u3 tpeyroabhuka A OBC, no teopeme
CHHYCOB MBI HMEEM:

B= arcsin[m} . (3.105)
S,

[Tocne nmoxcranoBku Beipaxenus (3.95) B dopmyny (3.105)
MOy YHM:

I siny e

1,2 +1.2 =211 cosy e

P = arcsin (3.106)

3arem noactasum Gopmyiny (3.106) B pasenctso (3.105) u no-
TYUHM:

;=

(3.107)

= "mz + R..: — 21 R, cos| arcsin f(j- siny g
‘J!_“I +e" =21 ] cosy g

Cnenas noacraHoBky Beipaxcenus (3.107) B Gopmyny (3.103),
HMEeM:

cp

u;

27“1(1)" !MZ 4 RHE . ZIMR" cod aicst : f('sll'lYB(.
'JIML ‘”rz =21, [ cosy ¢

S (3.108)

Zm,

Anams popmyisl (3.106) nokassiBaer, 4T0 M3MEHeHHE yrna f3
BO BPEMCHH 3aBHCHT OT U3MCHEHUS YIJIA Y e , KOTOPBIA yMEHbIIAET-

¢4 10 Mepe MOBOPOTAa MASTHUKOBOH CTPENBI, U3 4E€ro CJEAYET, YTO
dynxis B= f(¢) Gymer umers creyromuii BUL:

B (t)=arcsin lcsin{y e ~0,1) . (3.109)
J!NZ +1.2 =21 ] cos(y g —0,t)

Ucnione3ys dopmynsl (3.103) u (3.104) ¢ yuerom BeIpakeHHs
(3.109), onpenienum dynxumn 1, = £(t) u u® = £(¢):

lt)=
= |12 +R’ 2R, cos[arcsin{ lesinfy e —0,1) ﬂ

: (3.110)

JIM: +1.2 =21 1 cos(y go —@,t)
u(r)=

2na, (17 +R°-2LR, cos[arcsil J - f‘; sinfac - ZJ(“I) ] ]]
0o+l =21 1 cosly g —o 1
- el G.111)

)

(%]

Jasnee onpezenum, Kak H3MEHSECTCA B IIPOLIECCE PE3aHUs CPe/IHHi
KHHEMATHYECKHIH YIoJl BCTpEYH 0 cp? paCHOJ'IO)KEHHblﬁ MEHKIY BEKTO-

paMH OKPYXKHOH CKOPOCTH IHJIBI H CKOPOCTH MOJa4H.

Ilpu pemienun JaHHOM 3aa4u HEOOXOAUMMO YYHTBIBaTH OTHOCH-
TENBHOCTD JBHJKEHHS TOYEK JUCKOBOH muiibl. [Ipu pesanuu Bce To4-
KH ITWIBI BPALIAIOTCSl BOKPYT €€ LEHTPa U MPU 3TOM TAKXKE COBEpILa-
0T BpalllaTe/IbHOE JBHKECHHE OTHOCHTEIBHO OCH BPALLCHUS MasTHH-
KOBO#1 CTpeJibl, YUUTBIBas 3T0, 0OPaTHMCS K CXEME, NPEICTAaBICHHOH
Ha puc. 3.45. Bekrop ckopoctu nojaun u OyjaeT HanpasieH Moj

NPSIMBIM YITIOM K PaJinyCc-BEKTOPY /, , KOTOPBIi B CBOKO O4epe/ib pa-
BeH cropone OZ tpeyronbinka A OBZ . A BEKTOp OKPYKHOH CKOPO-
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CTH MBI Oy ZIET SABNATHCSA NEPICHIMKYIISPOM K CTOPOHE BZ, KoTopas Cnemyer OTMETHTDb, YTO B Cilyyae, KOrjia Iujia U MasTHUKOBAsl
B CBOIO 0Y€pE/Ib paBHA PAHYCy MBI R, . cTpela BpAIAKOTCs B pasHbIX HanpasneHusx, 6., =180°—
B tpeyronsuuke A OBZ 10 TeOpeMe CHHYCOB:

! sin
—an:sin[ uSinp , CIe10BaTeJILHO:
/

1 Z
0, = arcsin(MJ. (3.112)
I 0,,(1)=180°arcsinx
U3 dopmynsi (3.112) cnenyer, uro: I i )
¢ SIY g~ — (ﬂMf
sin B — ]L" SIMY ¢ (31 13) - M(\/*‘,.z .+‘J('2 =2l 0 COS(YB(‘ i 0),.!)} . (3[ ]6)

,/f_qz + !(-2 =21 1-cos¥pe

[Mozncraus Beiparkenns (3.107) u (3.113) B popmyny (3.112), no- Jf..z +12 =200 cosly e — 0,1)

3 , sin(y ge — 01
12 +R}-2LR, ca{arcsu{ Lesinlype ~0,1) ]

yuuM:
0, = arcsinx
| Onpenenus /, u? u 0, , Ha ocHoBaHuu (opMynsl (3.45)
/ losiny g MOJKHO YCTAHOBHTH CPEHIOIO OKPYIKHYIO KACaTE/IbHYIO CHITY pe-
" | \/ L 41" =200 cosy o 3.114) 3aHHS MAATHHKOBBIM KyCTOpe3oM P, .. JUis ONpPE/IENEHHOro Mo-
o MEHTA CPe3KH CTBOJIA:
!,i2+R..2—2!_\,R1. cos arcsir{J - E’Sm“f J ( ‘p)uss :
1" +1." =2l 1.cos¥ - ) 1 sin@
g et P, o =24ma,a,a5 ,a,a,b" rk 2. @3117)

3
Tax kak yron vz, Oyner H3MECHATBCS BO BPEMCHH, TO (yHKIIHS

3uan Qynkunn [, (¢), u(r) u BCP(!), MOXHO 3anucars Gop-
O, =f(t) NPHMET BHI:

MyJly, OTPAKAIOILY IO H3MEHEHHE CHIIbL F, ., BO BPCMCHH!

0., (¢) = arcsinx

85
u(t)) 1 \t)sin 0,
/ [ lesin(y e ~0,1) J P (t)= 24:rra"a“,aé.¢apaTbu’5 ( i ))0 t( ) cp( ) . (3.118)
M 3 2 3
x J’w +[{_' _21’”"(' COS(YB('_UJMI) L, (3’115)
1.2 +R*~21R cod arcsi lesin(ye—oy) [Mpuuem, Tak KaK Ha yqacTke ot 7t/2 10 1 GyaeT BBIIOIHATHCS
12+ =21 ] cos(y p — 00, 0) pasenctBo sin®,, = sin(180° -0, , o popmyist (3.117) u (3.118)

Oy/IyT CrpaBe/UIMBbI KaK JUis CIyyasi, KOT/a HAanpaB/IeH s BPAILCHUs
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MasTHHKOBO} CTpENbl U MHJIbI COBNAJIAIOT, TAK M B CITy4ae, KOra M-
JIa H MasTHHKOBAsA CTPeJia BPAILAIOTCS B Pa3HbIX HANPABJICHUSIX.
Aunanusmpys rpaduku (puc. 3.46), nocrpoecHHbIe 10 (popmyc
(3.118), MO)kHO czenath CAEAYIOIICE 3aKIFOYCHHE: YeM Oonblre Be-
JIMYMHA PAJMYC-BEKTOpA [~ OTIHYACTCA OT BEJIMYMHBI [, TeM

M?
MEHBIICH TOJIIMHBI CPE3aCTCS CTPYXKKA H, COOTBCTCTBCHHO, TIPH
9TOM BO3HHMKAIOT 3HAYMTCIILHO MEHBIIWE ycwius pesanus. Hau-
MCHBLINE CHIIbI PE3aHHA BO3HMKAIOT B ciaydvae, korma /. </, . lan-
Hblif ()aKT CIIeyeT yuMTHIBATH NpPH pPa3paboTKE TEXHONOTHYCCKOH
cxeMbl paboTsl KycTopesa.

B ciayuae onHOBpeMEHHOH CPE3KH HCCKONBKHX CTBOJIOB CyM-

MapHas OKpY)KHast KacaTeNbHas cuna pesanust P, . COCTaBHT:

o (@O 1 ()sinm (1
B (f)=24mna.‘.aa,@apa1b°~sz("’ of :(’)sm"“’( ), (3.119)
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Bpems, ¢

Puc. 3.46. M3mMenenne cpe/tHeit OKpY»XHOI KacaTelbHOI CHITHI pe3atus
BO BPCMEHH B 3aBHCHMOCTH OT BE/IHYHHBI PAJIHYC-BEKTOpA LIEHTPA CTBONA /-
I—npuale=111m 2 -npule=124m; 3 —npulc= 137 m;
4-npule=15m 5—npule=1.63m; 6—npule= 1,76 m; 7—1ipu o= 1,89 m
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Jlanee onpesenuM SHEPrHio, 3aTpaulBacMylo Ha pe3aHue eju-
HHYHOTO CTBOJIA MASTHHKOBBIM KyCTOPE30M, 110 opmyJie:

s
Epy = [PypulOR0,dr, (3.120)

fy

rjie 1, Wty — COOTBETCTBEHHO BPEMs Hayaja INpoLecca pe3aHns u
BpEMsl 3aBEpLICHUS CPE3KH CTBOJIA, C.

Ornpenienum BEeIHYHHBI I H I

IMycth B HayanbHbiii MOMeHT Bpemenn [ =0 uentp muist Oy-
JeT HMMEeTh KOOp/AMHATHl (B IOJSPHON CHCTEME KOOPAMHAT)
B(/,;vz), uentp creona C(/q;y.), ClENOBATEIBHO YroJi MEKIY
panmyc-BeKTopamu /[, M /- PaBEH Ype =Yc — Vg -

3yObs MBI BCTYIAT BO B3aHMOICHCTBHE CO CTBOJIOM, KOT/ia
JAHHBII YTON YMEHBIIHTCS 10 BEJHYHHBI YIIIA Y , KOTOPHIIL O11-
penensercs 1o popmye (3.88).

Takum 06pa3om, BpeMs, B KOTOPOE IPOH30HAET KOHTAKT ITHJIBI
CO CTBOJIOM, COCTaBHT:

;K:M;ﬁ;_ (3.121)
('OM

[Moncrasus Beipaxkenue (3.88) B popmyiy (3.121), momyuum:

il ? AR 42 )
¥ pe — Brecos b ¥ 2"“5(‘“ r.)

t = : (3.122)
w

M

[Tpouece cpe3ku Oyaer 3aBeplleH, KOTAa yros Mexiy paauyc-
Bexropamu [/, M /. craHer paBeH yIriy Y., KOTOPbI onpeaens-
ercs no gopmyne (3.91), ¢ yueroM 4ero:

s =hﬂwifi‘— (3.123)

M
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Mocne noncranosku seipaxenns (3.91) B dopmyny (3.123) TMoncraus ypashenus (3.82) u (3.128) B dopmyny (3.127),
HMeeM: HMeeM:

12+ -(R, -1 ] V, ()= o,R, +®,l,(t)cos0,(¢). (3.129)

. —arccos
. Y Bc ( 21,

‘s = > . (3.124) Ha ocroanuu dpopmy (3.118) u (3.129) nomyumm:
M

(6) N, (1)=24na,a,a; mapa’lbo‘s %
MPE/IC/IHB BPEMCHHBIE PAMKH MPOLICCCA PE3AHNS, PACCUHTACM " ‘
3aTPaThl YIHEPTHU HA PE3aHHE CAMHHYHOTO CTBOJIA, JUIS YCTO BOC- (H? (1 ))Ms 1,(t)sin 0, (¢ )(“’an +o,l(t )COSBCP(I)) (3.130)
nosnb3yemcst popmynamu (3.118) u (3.120): % t i

3

s 0.5
Ep —24mannana“,a5_¢apaTb x [Moctpoennsie no ¢yuxiuu (3.130) rpapuku (puc. 3.47) yka-

i (ucp (f))ﬂ-fﬁ 1.()sin6,_(¢) 3BIBAIOT HA TO, YTO MPH MOMYTHOM PE3aHNM TPOMUCXOJUT HE3HAUH-
% 2 K AL (3.125) TEJILHOE YMEHBUICHHE MOIIHOCTH, 3aTPAuyHBaeMOil Ha PC3aHME.
Ty ra
50000 — . — —i—— F et = e e et T
5 | _ | “Hebin )
Jlanee nepeiifiem K onpeneneHMI0 MOIHOCTH, MOTPeGIseMOif vl — 7 N I W
TPH PE3aHUH CTBOIA MASTHHKOBBIM KYCTOPE30M: 40000 |

Ny @)=P, o (W, (0), (3.126) o

30000 |

rae V, (f ) — OTHOCHMTEJIbHAA OKPY)KHAs CKOPOCTD /Ul MasiTHHKOBO- 25000 LT

ro KycTopesa, M/c.

20000

i

15000
TJIC v — OKPY)KHasi CKOPOCTb JIMCKOBOM THIIBI, M/C; u(t) — OKpYX- { = . \

D | B S 3 -I._ .. ————— | -

Has CKOPOCTb MOZIayH, M/C. 0 005 01 015 02 025 03 035 04 045 05 055 06 065
OKpyKHYIO CKOPOCTH JIMCKOBOH THIIBI MasTHHKOBOT'O KYCTO- BpeMs, ¢

pe3a u(t] PaCCUHTRIBAIOT aHAIOTHYHO CKOPOCTH KYCTOpe3a ¢ npsi-

Vi(t)=v+u(r)cos,, (1), (3.127)
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Puc. 3.47. U3meHeHHe 3aTpadiBacMoii Ha pe3aHHe MOTITHOCTH BO BPEMCHH

MOJIHHEIHHO# noaayeit paGoycro oprana 1o popmye (3.88): B 3aBHCHMOCTH OT BEJTHUHHBI PajIHyC-BEKTOpa 1ICHTPa CTBONa /¢t
BcTpeuHoe pesanne: / —npn = 1,11 M3 2 —npu [ = 1,63 m;
u(t) =w,/, (I) (3.128) 3 - Ic= 1,89 m; nonyTHoe pesanne: 4 —npa lc= 1,11 m;

S—npui-=1,63m6—-npul-=189m
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Onpenenns nepsyio M BTOPYIO NPOM3BOAHYIO  (hyHKIIHIT
B (r) unN,, (r) MOXHO y3HaTh, B KAKO€ BpeMs JAaHHble (yHK-

LM I0CTHI K0T CBOCTO MAKCHMYMa, H /I JAHHOTO BPEMEHH TPO-
H3BECTH pacyeT MaKCHMAJbHO JIOCTHTAEMBIX B MPOLIECCE MUIICHHS
CTBOJIA CUJIbI PE3aHMS U MOTPEOIsIEMOH MOIITHOCTH.

Cunvl conpomusneniin nodave pabouezo opzana

Jl1s pacuera ycunus nogaun HEOGXOJMMO ONPENCHMTE CHIIBI
P u P. (puc. 3.48), neHcTBYIONHE 110 HANPABICHHIO K MOJAYC H

HOPMAJILHO K Imojaue.

4P,
|_ i —— u
P, =0 e
e P | B
cp
R -_J o H.Cp
S .’ﬁ _‘ })}' I \l\: —Pi-‘:

nep i

Puc. 3.48. Cul, pefictByionine Ha paGouuii opras Kycropesa

IIpu Betpeunoi nogaue [243, 265] cuna P, , H, okassisaer co-
MPOTHBJICHHE MOJIa4e PACINIMBACMOrO MaTepUaa:
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P, =P, cos0,+P, ,sinf. (3.131)

pcp

[Tpu nomyTHOM mHnennn 0, >90°, cos6 , orpuuareneH u ciia
B GOJIBIIMHCTBE CIIYYacB ABISCTCA OTPHLATEIBHOM, TO €CTh 3aTArHBa-
CT pacrHIMBACMBlii MaTepHan Ha My (CIIOCOOCTBYET M0/1aue).

B sTom ciyuae:

P.=-F, ,cos Ocp +P

ST (3.132)

1.cp
Cuna P, , ICpricHAMKY ISIpHAs O1a4€ NPH BCTPEYHOM TTHIICHHM:

P, =F,sinb , —F, cosO,. (3.133)

[Ipu HagBUraHMHM JHCKOBOTO MWIBHOTO paboyero opraHa Ha
JIPEBECHO-KYCTAPHUKOBYIO PACTHTE/IHOCTH COMPOTHBIICHHE MO~
4Ye MOXKHO ONPEIeNNTh, HCTIONb3Ys (opmyny [283]:

P=P +(m,g+P)f,, (3.134)

rae m, — macca pabodero 0bopyaoBaHuMS, MM01aBAEMOTO THIPO-

IJIMHAPOM, KT; € — yCKOpeHue cBobonHoro najaenus, m/c?; f, —

K03hGHIHMEHT CONPOTUBJICHHS ABIKCHUS (TENECKOMNa, TEIEKKH 110
HANpaBIsIONIMM M T. 11.).

3HaK « + » HCMONB3YeTCs NMPH BCTPEYHOM mojaye, « — » IMpH
MOy THOM.

Cunol CORPOMUBGIEHUA OM 3adHCUMA oucka nubl

[lpn HCrMONB30BAHWH JIECO3arOTOBUTENBHBIX MAIIHH Mepea
Cpe3aHHCM JIepeBa Cro 3a)KHMAloT 3axBaTamMu Juisd obierdyeHus pa-
0OTHI MUJIBI M MPENOTBpAIICHHS 32kHMa pabouero opraHa B Mpo-
nune. Banka neca 6eH30MMIaMH 1 KyCTOPE3aMH MPELyCcMaTpHBacT
HCIIO/IE30BAHME TOJIKAIOIIMX CPEACTB M MpUcrnocodneHun (ruapo-
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KIIMHBS, HKHMHBIE OajKM, TONKATENM), UTO TAKXKE MCKIKYaAeT
3@KHUM MHIBHOrO pabouero oprana. Ilpouecc nunexus Oe3 wc-
T0JIb30BAHUS TONKAIOIUX CPEJICTB U MPHCIOCOONEeHHH (KaK B city-
4ae Ccpe3aHHs KyCTapHUKAa ¢ Pa3BETBJICHHOH KPOHOH) XapakTepu-
3yeTCs TAKHM SBJICHHEM, KaK 3a)HM JINCKA ITHJIbI CTBOJIOM cpe3ae-
Moro Kycra wiu aepesa. Haubonbuiee iausiHue npu srom Oyner
OKa3bIBaTh Yrojl OTKJIOHEHHS CTBOJIA JIEPEBA OT BEPTHKAIH V H
Bo3jeiicTBue Betpa [278]. IlpuueM, eciiu CTBON HAKIOHEH B CTO-
POHY OT OCH IIHJIbI, TO 3aKHMa [MHIBHOIO JUCKA HE MPOUCXOANT. B
9TOM cliiy4ae 00/erdaiorcst ycnoBusi paboThl, CHHIKAETCs MoOAava
MOIIHOCTH Ha NMpUBOJ padovero opraxa.

BrusiHue 3akuMa LEMHOro mwibHOro padoyero oprana Ha mo-
TpebnseMyI0 MOIIHOCTh MHJICHHS paccMoTpeHo B pabore P.M. Jlio-
mMaHoBa [153]. YcraHoBiieHO, YTO MPH CHMAMBAHUU JACPEBLEB C KOPHS
¥ 3aKMME TIbI IPOMCXOIUT yBeM4eHHe NoTpednseMoli MOLIHOCTH.
B [ITHUHUMD npoBeneHbl HCCNEIOBaHHS 110 BIUSHUIO CUJIBI TSKECTH
CIWJIMBAEMOTO JIepeBa U H3rHOaloIIero MOMEHTA OT OCEBO# Harpy3Ku
B 30HE NWJICHWS HA BEJIMUNHY Y/lelIbHOMH paboThl pe3anns. [Tonyuens
OMIIMPHYECKUE 3aBUCUMOCTH JUlsl OMPEIEJICHHS YAENbHOrO COIpOo-
THBJICHHUA pe3anuio K ¢ yueTom 5Tux ABYX (akropos. OHako ypas-
HEHMS 3TH OTHOCATCS K MHJICHHIO LIEMHBIMH [THJIAMH JPEBECHHbI €JTH
v Oepesbl MPH YCTAHOBIICHHBIX MaAMETpax MPOITHIA H HE MOTYT ObITh
HPHMEHHMBI B HALLIHX YCJIOBHSX.

B coOTBETCTBHH C BBILIEH3JIOKEHHBIM, PACCMOTPHM [THJICHHE
CTBOJIOB JIMCKOBOH MHJIOH TIPH BO3JICHCTBHH HA JINCK CHJIBI CONPO-
TUBJICHHS OT 3akuMa [245].

Cxema B3aMMOJICHCTBHS CPe3aeMOro CTBOJIA C JMCKOBOH ITH-
JI0if ¢ YUETOM CONPOTHBICHUS 3a)KHMa NIPEJCTAaBIeHa Ha puc. 3.49.
3aMM XapakTepu3yeTcsi BO3IACHCTBHEM TOPLEBON IMOBEPXHOCTH
CTBOJIA HA JMCK MMHJIBI B TOuke B.

Onpejenum CHly CONPOTHBICHHS 3aKHUMa aucka nunsl P, H,

COCTaBHB CYMMY MOMEHTOB BCEX CHJI OTHOCHMTENIbHO TOYKH A U
c/lenaB [IO0MyIIEHHE, YTO CTBOJ — OJHOPOJHBIH CTEPXKEHb C 1LICH-
TPOM TsXKECTH B cepeaune. JlanHoe jomyiieHHe A0CTaTo4yHO Mpa-
BOMEPHO, YUUTHIBAS PE3yNbTaThl HCCACNOBAHUIL 110 ONPEICICHUIO
LEHTPA TAKECTH JPEBECHO-KYCTAPHUKOBOH pacturensHocTH [121].
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Puc. 3.49. Cxema K ONpe/ie/ICHHIO CHITBI CONPOTHBICHHA
3a)KHMa JIcKa MAJIBl KycTopesa

YuutbiBasi, 4TO MaKCHMajabHOE Bo3jchcTeue cuna P, Oyner

OKa3piBaTh NpH ryOMHE OPONMHIA MPUMEPHO PABHOH BCJIMYHMHE
AB (cm. puc. 3.49), nomy4um:

M, (P)=0; G,AC+N,AB=0, (3.135)

rae Nl — HOpMaJIbHas pCaKuusA CTBOJIA HA JHCK IMHJIBI B TOYKC B,

H; AC — paccTossHHe OT TOYKH TOBOPOTA CTBOJIA MPH MPOIUIIE
JIO MPOCKIMM ICHTPA TSHKECTU CTBONA HA TUIOCKOCTB ITHIIBI, M;
AB — BesmuMHa MaKCHMaJdbHOH ryOHHBI mponuna (a1 KoHua
MUJICHUA), M.

IMonw3ysick cxemoii (cM. puc. 3.49), onpejaenum AC n AB.
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AC=0,5,sinv+0,5d_, /cosv, (3.136)
AB=d_ /cosv, (3.137)

rae ‘Jc-r — BBICOTA CTBOJA, M; V — YI'0oJI OTKIIOHCHH:A CTBOJIA OT BCP-

THKAJIH, TPajl.
I[Moncrasus dhopmyisl (3.136) u (3.137) B Beipaxkenue (3.135) u
npeobpa3oBaB €ro, NoJy4uMm:

_mug l..cosvsinv
J.max 2 2d

sxll (3.138)

cT

3nas pa3MepHbIE XapaKTEPHCTHKH CTBOJA H €ro maccy,
MOJKHO ONpEEIUTh YCUIIHE 3aKHUMa JUls kKonua nuiaenns. Cuia
P, Gyner co3aBaTh TOPMO3HOH MOMEHT M, ,, BEIH4YHHA KOTO-
poro ompezensercs Ko3QQUIUHEHTOM TPEHHs CKONBLKEHUS TOp-
@ JPEBECHHbI O JUCK MHJIBI f, W PAaCCTOSHHEM Iy OT OCH Bpa-
leHHs nuiabl 10 To4kd B. Heo0xoaumo y4HMTHIBATE BCIIHYMHY
TOPMOJKEHHSI IHJIBI OT 3aXHMa MpU pacyeTe MOLIHOCTH, Moja-
BaeMOi Ha mpuBoA pabouero opraHa Hapsjay ¢ MOUIHOCTbIO, 3a-
TpayHBaeMoil Ha pe3aHHe, TO CCTh

MT:; = P3frr8 E (3139)
Unu

M, =Ma8ls|laCOSVSINY (1 (3 140)
T.3.max 2 2dc.r

Ecnu npou3BOIAT OJHOBPEMEHHOE CIHIMBAHHE HECKOJIBKHX
CTBOJIOB KYCTapHHKA, TO ONPEJCAIOT CyMMY TOPMO3HBIX MOMCH-
TOB OT MX BO3/ICHCTBHS HA IMCK MHJIbL.
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Cunwi, BOZHUKAIOWUE RPU MPerut moplyjoe
CPE3AHHBIX CMBOJIOE O ouck nuiabl

BeprukanbHas Harpy3ka Ha MUJTy 3aBHCHT OT PasMepoB M YHcC-
Jia CITMJICHHBIX KYCTOB, HAXOALIMXCS Ha JUcKe muibl. O4eBHIHO,
YTO NPH MOABJACHUH BEPTHUKAILHONW HArpy3KW BO3HHKAIOT CHJIbI
TPEHHMS 10 TOPLIAM CPE3aHHBIX BETBCH M MHEHH.

Bennunsa cunsl Tpenusi P, 3aBUCHT OT BEPTHKaJIbHOH Ha-

rpy3Ku CTBOOB Ha mwty G, M IUIOIIAH B3aUMHO NMEPEKPBIBAIO-
IMXCS TOBEPXHOCTEH MUJIBI M IPEBECHHBL. DTH Mapamerphl H3me-
HSAIOTCA B JIOCTATOYHO LIMPOKHX Mpesienax U, B KOHEYHOM MTOre,
3aBUCAT OT JIMHEHHOTO NEPEMEIIEHUSA TTHITBI IO HANPABICHHUIO JIBH-
JKEHHS TPAKTOpa.

IIpy W3BECTHOM KONM4YECTBE THEH, OJHOBPECMEHHO HaXOJsi-
IIUXCA B 30HC pE3aHHs, CYMMapHbIi MOMEHT TOPMOJKCHHS, CO-
riacHo ueeneaoBausam [88], MokHO onpenenuTs Mo Gopmyie:

k
M, =YrP. | (3.141)

rae k — KOJIMYECTBO CTBOJIOB, HAXO/IAIIHXCS HA JUCKE 10 cOpacki-
BAHMS; 7 — IJICYH CHJT TPCHHUA OTHOCHTEIBHO LEHTPA MHJIbL, M (CM.
puc. 3.48); P, — CAJIbI TPEHHA Ha OTAEAbHBIX MHAX, H.

3.1.3.5. Teopemuueckoe obocrnosanue nanpaeienus
naoenus cmeona, CPe3aniozo paboyum opeanom
OUCK0B020 Kycmaopesa

IIpouece cpesanus KycTapHHKa JAHCKOBBIMH ITHJIAMH 00YCJI0B-
JICH MHOTUMH (pakTOpamu: BO3ZCHCTBHCM KyCTapHHKA Ha IHIY,
MPOLECCOM MHUIICHUS, BHCIIHUMH BO3/ICHCTBHAMH (HanmpHMep, BET-
pa), popmoii pexkynx 3yObeB il | T. JI.

B namem ciyvae Gonbinoii HHTEpEC MpEACTaBIACT MPOLECT
B3aHMOJICHCTBHS CIHMJICHHOrO CTBOJIA C JIHCKOM IMHJIBI W Ha-
NPaBJICHHE TAJICHUA CTO MOCEe CIHINBAHUS C YYETOM BeeX ¢ak-
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topoB. Teoperndyeckoe 00OCHOBaHWE HANPABIECHHUS [AACHUs
CTBONA He0OXOAMMO JUISl COBEPIICHCTBOBAHHMS KOHCTPYKLHH
KyCTOPE30B M PEIICHUsA BONPOCA O KOMIUICKTOBAHHH HX TOJI-
KaIOIUMHU CPEACTBaMH H npucnocobnenusmu [254]. YcranoBka
TOJIKAIOLIMX YCTPOWCTB B psijie ciydaeB ManodpdekruBHa, Kak,
HaTPUMeEp, NPH CPe3aHUN KyCTapHHKA C apoo0pa3Hoii H KOHY-
coo0pa3Hoii (opMoii KpOHBbI (KaKk Yy JIPEBECHO-KYCTapHHKOBOH
PacCTHTENLHOCTH, PAacTyLICH BJAOJbL OPOCHTEIBHBIX KaHaJIOB).
[ToatoMy HeOOXOOHMO NMPOBECTH TEOPETHYECKUE HUCCIIETOBAHNA
NaJICHUs CPE3aHHOTO KYCTAPHHKA C 1EJBIO ONPEJEICHUsA HEKO-
TOPBIX TEXHHYECKHX (HANpaBjieHHE BPallEHHs, [10ja4a) U TeX-
HOJIOTHYECKHX (BBIOOD MpHEMJIEMOH TEXHOJIOIHYECKOH CXEeMBbI
JBHJKCHHS KyCTOpE3a) MapamMeTpoB, OCHOBBIBASCh Ha 3aKOHAX
Teoperudeckoil mexanuku [108, 288].

Cxema cui1, JeHCTBYIOIMX HA CTBOJI JIEPEBAa B MOMCHT Haydana
€ro JIBHXKEHUSA BMECTE C JIUCKOM ITHJIBI, T. €. B MOMEHT OKOHYaHH:
CIMJIMBAHKUA, pejacTaBaeHa Ha puc. 3.50 (ock AZ cTBONA — BEpTH-
KaJbHas).

B npouecce ciMnMBaHHA CTBOJI HUKHHM TOPIIOM OIHPAETCS Ha
BpALLAIOLIMIICS TOPH3OHTANILHBIA JUCK MWIbI H 33 CYET CHJIBI Tpe-
HHS MEXKIY TOPLOM CTBOJIA H METAJUIHYECKOH MOBEPXHOCTBIO I0-
PH30HTAJILHOIO JIMCKA YBJIEKAETCs BO BpANIATEIBLHOE JIBHXKCHHE
OTHOCHTENBHO ocu Z; jmcKa. Ilpu 5ToM OKpyXkHas CKOPOCTh TOY-

KM A TOpua CTBOJAa 3a BECbMa Malblii NPOMEKYTOK BPEMCHH
A t U3MEHSIETCs OT HYJS 10 OKPY)KHOH CKOPOCTH, COOTBETCTBYHO-

e Touke A aucka (V; ), KOTOpas [pH MOCTOAHHON YacTOTE €ro
BpalleHus onpejensercs no gopmyne:

V=004, (3.142)

-1
rae ®, — yrioBas CKOpPOCTH BpalllcHHA ITHUCKa MHIBI, C | 0OA —

paccTosiHie OT LEHTPA BPALICHHs JHCKA IMHIbI 0 ONOPHOH I10-
BEPXHOCTH TOPIA CIHJIEHHOI'0 CTBOJIA C LICHTPOM B TOUKe 4, M.
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Puic. 3.50. Cxema B3auMO/IHCTBHA CPE3aHHOTO CTBOJIA
C AMCKOM TTHITBI

B 510 BpeMs Ha CTBOJ JACHCTBYET CHCTEMa MOCTOSHHBIX CHII,
noj|, AeiicTBHeM KOTOpPBIX Touka A Oyjer /JBUraThCsi PaBHOYCKO-
PEHHO, H ee CKOPOCTh onpejaenuTes 1no gpopmyiie:
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V,=V,+at, (3.143)
e P_;,= 0 — navanbHas OKpy)kHas CKOPOCTH TOYkM A, M/c; a, —
TAHrCHUMATBLHOE YCKOPEHHE ToukH A, M/c’; £ — BpEMs, C.

B momenT Bpemenu t=At, V, =a,At. Torna

a=v,/At, (3.144)

rae V, ompenensercs no bopmyne (3.142).

Tak Kak TOUKa A B 9TO BpeMs JBHXKCTCS KPHBOIMHEITHO (110
ayre OKpyKHOCTH OA), y Hee TOSABHTCA HOPMAIBHOC IICHTPOCTPE-
MHUTECIBHOC YCKOPEHHE &, , HATIPABJICHHOE OT TOUKH A K Touke O,
KOTOPOE B MOMEHT BPEMCHH f = At COCTaBHT:

a,=V}IoA. (3.145)

B HauanbHbiii MomeHT Bpemenn (7 =0) ocs AZ cTBona 3anu-
MacT BepTHKaibHOC nojoxenue. [loaTtomy npuHuMacMm, 910 Bee
TOYKH OTOW OCH, B TOM 4YHCJIC M HEHTP Macc crBona (Touka C),
HUMCIOT OJIHHAKOBBIC YCKOPEHHUs, PABHBIC YCKOPEHHUSAM TOUKH A.

a,=a.,=a; a,=a, =a,. (3.146)

B pesynprate 3Toro kakaas mMarepHaibHas TOYKa CTBOJA Oy-
Jetr obnajxath KacaTenbHOH M HOPMANbHOM CHIaMH MHEPUHMH (C
Maccamu m, ).

P, =-ma,; P;=-ma,; (3.147)

Py =-ma,; P, =m;a, . (3.148)

Cunpl HHCPLUHH BCEX MATECPHATBHBIX TOYCK CTBOJIA MMPHBO-
AHM K JIByM COCTABIAKOIINM IMABHOTO BEKTOpA CHJ HHEPLHH —
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i . —n
KacaTenbHON P, W HOPMaJbHOH P, CHJIaM HHEPIHH, PABHBIM
10 MOJYJIIO:

P, =m.a,=m.V,/At; (3.149)
P'=m_a,=m.V:/0A, (3.150)

npuiIoKeHHBIM B Touke C M HANpaBICHHBIM TPOTHBONONOKHO
BEKTOpaM a, M @, (CM. puc. 3.50), rne m,, —Macca CTBOJIA, KT.

[TpuMeHUM K CHCTEME CHJI, IPHIOKEHHBIX K CTBOJTY, IPHHIIHII
Janaubepa:

+N+Pop, + P +Pu+Pu=0,  (3.151)

G

cr

roe G

T

— Bec crBona, H; N — HopManbHas peakuus CTBOJIa Ha
auck munel, H; P'yp, — TaHreHIHaldbHAs COCTABJAIOLIAS CHIIBI

cuerienus (nanpasiensas 1o ocu X), H; P'yp, — paauanbHas co-

CTABNAIOIAsA CHJIBI CLEIUIeHHs (HanpasieHHas no ocu Y), H.

Cnpoeuupyem BekTopHoe ypaBHenue (3.151) Ha koopau-
HATHbIC OCH MOJABHKHON NpsMOyronsHoit cucremsl (AXYZ) ¢
HAyaloM B TOYKe A (AMCK MWIbl PacnoyioKeH FOPU3OHTANBHO,
cMm. puc. 3.50):

och AX: Py, —Pr=0; (3.152)
ocb AY: P'—P'p, =0; (3.153)
ocb AZ: N-G, =0. (3.154)

Torna N=G,_ =m_,g, rie g — yCKOpeHue cBOOOAHOro naje-
s, M/C’.
Tak kax cuia TpeHus ¢ ydeTom Kodpduuuenrta tpenus f,,

onpeAenAacTCs N0 BhIPAKCHHIO!
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})l"p=j;:L|N‘! (3-155)
TOr1a

P, = fumg g cos&; (3.156)
P, = fo M, g sing. 3.157)

W3 puc. 3.50 cnenyer, uro yron & pasen

£ =arcsin ©’ 04| (3.158)
S8
| Packpoem ypasuenwue (3.152):
Jaamo g cosE—m V,/At=0. (3.159)
. Ortkyna
At=V, Nf,gcosE), (3.160)

rae Atf— Bpems, B TEUCHHE KOTOPOro CKOPOCTH TOYKH A Topua
crBosia usMeHsercs ot 0 go V, = w04 .

Torna

At=wO0A/(f, gcosE). (3.161)

[oacrapnsia B popmyny (3.144) snauenne V, =V, u At w3
BoIpaxceHus (3.161), momyunm:

a, = f,,gcos & =const. (3.162)

B mMomeHT Bpemenu £ > At JomyckaeM, u4To NpOCKaib3bIBAHHE
TOYKH A TOpua CTBONA NMO AMCKY mpekpamaercs, T. e. V, =V,
CJIC/I0BATENBHO!
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a.=dv,/dt, (3.163)

HpHHHMaeM, 4YTO € 3TOro MOMCHTA TMNpEKpal@acTcs JeicTBHE

CHITBI HHEPUMK P, , paBHOI:

H?

i

P} =mgay=0. (3.164)

JlanbHeiliiee IBHKEHHE CTBOJIA PACCMOTPHM KaK CJIOKHOE, CO-
CTOsIIEE W3 €ro BpAlIeHHs BMECTE € AMCKOM IMWJIbl BOKPYT MOJI-

BI)KHOH OCH Z,, H NEPEHOCHOE IBHKECHHE OTHOCHTENIBHO MO~
BIKHBIX ocell X u V.

Juddepernansubie ypaBHEHHS BpALLEHUS CTBOJIA OTHOCH-
TenpHo oceit X' u Y

do,, o
Jy——==YMy(Pi), (3.165)
dt
d(‘om'- =
JyT‘=ZMy(P,-), (3.166)

raeJ y u Jy — MOMEHTBI HHEPLHU CTBOJIA OTHOCUTENLHO oceil X u
2
V,HM3 o, #u 0, - YrioBbie CKOPOCTH BPALICHHs CTBONA OT-

HOCHTENIBHO OCeil, ¢ '; 2 M(Pi) u 3 My(Pi) — anreGpanyeckue
CYMMBI MOMEHTOB BCEX JICHCTBYIONIMX HA CTBOJ CHJI OTHOCHTEJIb-
HO ocell X'u Y. '

VuuThiBas HCCIENOBAHHMA O LEHTPE TAKECTH HAA3EMHOM
4acTH JPEBECHO-KYCTAPHUKOBOH pacTHTelabHocTH [121], B Ka-
YyecTBe JOMYLICHHs MPUHHUMAEM CTBOJ 3da OJHOPOIHBIH MPAMO-
JAMHECHHBIA CTEpPKEHb Maccoi m. u BbICOTOH 2/, . Torapa pac-

CTOSIHME OT LeHTpa Mmacc cTBojia (touka C) 10 ocel MoBopoTa
AC=1,m.

CneoBaTe/IbHO, MOMEHTBI MHEPLHH MOXKHO ONpPEACIHTh 10
dbopmyne:
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M (20,)° _ Amely 6,969

J' :J —
X v 3 3

[IpuHHMaeM MOMEHTBI CHII MONOXKHTEIBHBIMH TIPH NOBOPOTE
CTBOJIa OTHOCHTEIIBHO OCH MO YaCOBOH CTPE/IKE H OTPHUATECIIbHBI-
MU — IPOTHB XOJIa YACOBOH CTPEIIKH.

Otxnonnm ock AZ cTBONA HA YTON Vy B PAHANBHOM MIOCKO-
cti YAZ v Ha yron v B TaHTCHUMANBLHOM MIOCKOCTH XAZ, noka-

XKEM CHIIbI ¥ pacniHuieM ypaBHenus (3.165) u (3.166):
OTHOCHTENBHO OCH X

4mm.f§ dmcr : n' 1
= =Pl cosvy +Gl, sinvy,. (3.168)

Moncrasum sHavenus P u G, B popmyy (3.168) 1 npeo6-
pasyem ee:
Wy Wy

({mm_dm“x —% .{ (wﬁ OAcosvy + gsinvy, )dv,,-. (3.169)

i

[Tocne unterpuposanus (¢ yuerom, uro /, =2/, ) numeem:

3
0. = I'—( 20dsinvy, +g(1-cosvy ), (3.170)

cT

OTtHOCHTENBHO OCcH Y:

4m [l do,, , :
T =Gyl sinvy =m_ gl sinv,, (3.171)
d 3.
_;’rv = -gsinvy. (3.172)
1§
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C y4eToM 3aMEeHbI EPEMEHHOI MOy HM:

Wy Yy

3g vy .
J0, dog, === [sinvdv . (3.173)
0 4, o

[Tocne HHTCIPHPOBAHHA OKOHYATC/IbHO HMECM!

(3.174)

IIpoBeeHHbIi aHaNH3 OTHOCHTENBLHOTO JIBHIKEHHS CTBOMA T10-
Ka3bIBAET, YTO 3TO JABHIKCHHE NpeJicTaBaseT coboii cloxKenue JIByX
BPALLCHUIT CTBOJA OTHOCHTENBHO MepeceKarolmxcs ocell X'u V:

W, =0, +0, , (3.175)

X ETy

['eOMETPHYECKOE CIIOKEHHE BEKTOPOB ©, M O AAeT BEK-

TOp @, abCoMOTHOH YrI0BOH CKOPOCTH BPAICHHUs CTBOJIA OTHO-

CUTEJILHO €r0 MrHOBEHHOM OCH BpailieHus (ock AB).

Takum 00pa3oM, TEOPETHYECKUIT AaHAIN3 B3aUMOJICHCTBHS Cpe-
3aHHOTO CTBOJIA C JJMCKOM IHJIBI MTOKA3bIBAET, YTO MPU BPALICHHH
JMCKOBOM MHJIBI 10 YaCOBOH CTpeJsike (NpH pacroiiOKEHHU IMHIIbI
ChpaBa OT TPAaKTOpa W JBHXKEHHH BIIEPEl) Cpe3aHHas IpeBecHO-
KYCTapHHKOBAasi PaCTHTENLHOCTL Oy/ieT 0TOpachiBaThCsl B CTOPOHY
ot TpakTopa. EcnH ke MoMeHATh HanpaBlICHHE BpalllCHHs, TO pa-
Oota kycropesa OyAeT CONPOBOXKAATBHCS YACTBIMH 3aJEPKKAMU HA
OTHE3/ MALIHHBI Ha3a7 H 00be3] NpensTCTBHA B BHJAE CPE3AHHbBIX
KYCTOB HJIH )K€ H4 OCTAHOBKY MAllIMHBI H OTOpackIBaHUE Cpe3aH-
HOM PacTHTEJILHOCTH BPYYHYIO.

[TonyuenHble 3aBHCHMOCTH IO3BONSIIOT PACKPBITh XapakTep
B3aUMOJICHCTBHS JAMCKOBBIX MHILHBIX PabOYMX OpPraHOB CO CTBO-
JIAMH CPE3aHHOIl paCTUTENLHOCTH, @ TAKKE BBIABUTH BJIMSHUC pas-
MEPHBIX XapaKTePUCTHK PACTHUTENBHOCTH U YACTOT BPALLEHUS MU
HA HanpasJicHUE NMajIcHUsl CPE3AHHBIX CTBOJIOB.
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JlaHHbIE 3aBUCHMOCTH MOTYT OBITh HCIIOIB30BAHBI MPH MPOCK-
TUPOBAHUH KYCTOPE30B, B YaCTHOCTH, MPH ONpeicAcHHH pabouci
30HBI PE3aHHS JUCKOBbIX TTHIL.

Kpowme Toro, HanpaBicHHe NaICHHs CPE3AHHbIX CTBOJIOB BaJKHO C
NO3ULMH Pa3pabOTKH TEXHOJIOIMYCCKHX CXCM JIBHKCHHS MAIIMH H
JOIDKHO 0DS3aTENBHO yUHTBIBATLCS NPH paboTe KyCTOPE30B.

3.1.3.6. Onpedenenue mownocmu,
noodasaemoil Ha npusood Kycmopesa
€ QUCKOBBIM pabouum opzanom

[Torpebuyio MouHocTh Nporecca paboThl KycTopesa NpH cpe-
3aHUM IPEBECHO-KYCTAPHUKOBOH pacTHUTENBHOCTH N Br,

KyCT *
MOXHO ONpPEACINTh HA OCHOBAHHH PALMOHANBHON (OPMYIIbI
B.I1. lopsukuna [95] u 3aBUCHMOCTEH, HCTIONb3yEMbIX IS pac-
4eTa MOIIHOCTH KPYIJIONHWILHBIX cTaHKOB [40, 55], ¢ yuerom
TOPMO3HBIX MOMEHTOB TIPH 3a)XXHME pabouyero opraHa M TPCHHs
CpPE3aHHbIX CTBOJIOB O JHCK MHJIbL:
Ny =N N BN+ N N o (3.176)

KYCT

rae N, — MOUIHOCTh, 3aTpaunBacMas Ha pe3aHHe CTBOJIOB, BT;

N, — MOUIHOCTh Ha MEPEMEIICHHE MAIIMHBI WM Ha MOAAuy Te-
NEKKH ¢ pabouum obopynoBanuem, Br; N, — mommnocts Ha
[PCOJ0JICHHE TOPMO3HOTO MOMCHTA OT 3aXHMa JMCKa IMHIIbI
(YYUTHIBAETCA MPH HAKJIOHE CTBOJIOB B PaMaibHON IJIOCKOCTH
K BEPTHKAJILHOH OCH BPAIICHHS MAJIBI, CM. puc. 3.49), Bt; N, —

MOINHOCTL Ha TPCHHC CPC3aHHBIX CTBOJIOB, HAXOIALIMXCH HAa

aucke 1o copacwiBanus, Br; N = — MOIHOCTH Ha TPEHHE B Tie-

penayax, BT.

MounocTs, NoTpebnseMyio Ha pe3aHne, ONPEaCISIT 1o Gop-
myne [265, 283]:

N, =", 3.177)

BBH/Ty HE3HAUMTENBHOIO YK/IOHA Npoe3keH yacT Ha Oepme
kanana (i = 0,003...0,02), momnocts N, , BT, 3arpaunsaemas Ha

MPEOONCHAE TOPU3OHTAIBHON COCTABIAIONICH cunbl pesanus P,
COCTaBHT:

Pu
" X
N, = .
60
OcTanbHble COCTABMAIONIME ONPENENsIOT M0 CIEAYIOIIHM 3a-
BHCHUMOCTSIM:

(3.178)

N,=M, 0,, (3.179)
N,=M, 0, (3.180)
Nyn =N,(1-7), (3.181)

rae 1 — KIIJI nepenau.

Anammsupys Beipaxcenne (3.176), MOXKHO OTMCTHTb, YTO HaH-
OoNbIIMMH 3HAYEHUSIMH OyayT 0o0s1aaTh MOIIHOCTH, 3aTpa4yHBac-
Mble HA PE3aHHC U HA MPCOAOJCHHE TOPMO3HOIO MOMEHTA OT 3a-
HHMMa JIMCKA NMHJIbL. 3@KUM JHCKAa THIBI 00YCIOBJICH MHOTHMH
(akTopamMu, pacCCMOTPEHHBIMH paHEEe, H MAKCHMalbHOE 3HAYCHUC
TOPMO3HOTO MOMEHTa MOXHO paccuutath no ¢opmyne (3.140),
YUHTHIBAIOIICH pa3MEpHbIC XapaKTCPUCTHKH JIPEBECHO-KYCTap-
HUKOBOH pacTuTebHOCTH. OmnpejeneHHe MOIHOCTH, noTpebise-
MOl Ha pe3anne Nj, CONPSHKEHO C TPYAHOCThIO TOYHOTO Onpese-
JICHHS YAEIBHOTO COMPOTHBIICHHS PE3aHHIO NPH MHICHHH K.

3.1.3.7. HMmumayuonnas snepzemuieckas Mooenv
npouecca pe3anua opesecumbl
C UCHONb30GANHUEM MAAMHUKA

AHaJIM3Hpys MPOLECC MONCPEHHONH PACIHIIOBKH JPCBECHHBI H
YYHTBIBAsA, YTO CKOPOCTH PE3aHHA B JIAHHOM ClIy4ae HE OKa3bIBacT
BIMAHMA HA cuiay pesanus [68, 84, 120], MOXHO CMOJETHPOBATH
MPOLECC Pe3aHHs KPYIJIBIMH MHIAMH C HCIOJb30BAHHEM MasTHH-
ka. C MoMOILIbI JaHHOH MOJCTH MOMHO ONPEACHATh TAKHE Bax-
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HCHIIME ITapaMeTPhbl, KaK YCHJIME PE3aHusi U YACNbHOE CONPOTHB-
JICHHE PE3aHUIO [PH [IOTIEPEYHOM ITHieHnu [29, 248].

Cxema B3aUMOJICHCTBUSI MAsITHHKA C JPEBECHHON NPECTABICHA
Ha puc. 3.51. B Havasie ucnbITaHusi MasTHUK / TOJAHMMAIOT BPYUHYIO
Ha yron O, B BepxHEe MCXOHOE MONOKEHHE A W YIAEPIKHBAIOT B
9TOM MOJNOKEHHH 3auienkoi. Mccnemyemsiii oOpaseny apeBecuHb! 2
MOMELIAIOT B OCHOBaHHH MAsATHHKOro konpa. Koncrpykiws kperuie-
HHSI 00pa3LoB JI0J/DKHA 00eCIeYnBaTh NEPEMEIIICHHE HX B BEPTHKAIb-
HO# [JIOCKOCTH Y151 33IaHHS! TOJIIIHHBI CPE3aeMOro CIIOs.
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Puc. 3.51. Cxema pe3aHus ApeBeCHHbBI MAATHHKOM:
d — cXeMa MUJIEHHs MasTHHKOM;
0 — 1onepeyHoe H CMEILAHHOE TIHIICHHE;
& — MHJIeHHe HANPAKEHHOI IPeBeCHHBI
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[Ipu ucnonb3oBaHuH HakiaoHa 0Opasuos (puc. 3.51, 6) usme-
HSIETCS OPUEHTALMA TPONMKIa OTHOCHTEIBHO BOJIOKOH (YTO Ba)KHO
wis paboTel KycTopesa Ha OTKocaxX kaHauoB). Kpome Toro, Ha
CTEHJIE MOYXHO MOJIETHPOBATh HAMPSHKEHHOE COCTOSIHHE TMHIICHUA
NpeBeCHHBI 3a cueT M3rubanus oOpasLOB Ha 3a4aBacMblii yron

(puc. 3.51, ), uTOo XapakTepHO [UIsd KyCTOPE30B, HCIIOJIb3YIOIMIHX
TONKAIOUIHE CPEACTBA H MPHCIIOCOOIEHHUA.

[locne cmycka 3amienkd MOJOT MasTHHKA C JKECTKO 3aKpern-
JICHHBIM TIH/IBHBIM pab0vYuM OpraHoM cBOOOIHO MajaacT, MPOXOJHT
yepes TOUKy b, I/1e HaXOIMTCSA HCHBITyeMblif 00pasell ApeBECHHbI
(ocymecTBasAA Cpe3aHHe ONPEJACNICHHOTO ClI0s1), U B3JIETAaCT Ha He-
KOTOpBIH yrom Ji,, MOAHMMAsCh HA BBICOTY /,, COOTBETCTBYIO-
myto nonoxennto C. [Ipu xonmoctom xoze, 6€3 cpe3anus clos ape-
BECHHBI, MasATHHK B3JETHT Ha yroa A (monoxenue C'). PaGory
MasTHHKA TIPH CPE3aHHH CIOS IPEBECUHBI A, MOXKHO ONpPEACIUThH
no gopmyne [276]:

Ay =Gyl (cOsAh, —cosh,, ), (3.182)

rne G, — Bec masthuka, H; [, — uiiHa MasTHHKaA, M; A, — yrod
NOIbeMa MAsTHUKA NIPH paboyeM Xone, rpail.; A, — yroa noabema
MasTHHKA IIPH XOJIOCTOM XOJIE, FPal.

[Ipy oTACTCHHH CTPY)KKH JUIMHON [, , M, MaATHHK 3aTpavyuBact
pabory 4,, JUx, paBHyio:

4, =1.P,=1Kbc,, (3.183)

rae K — yaeabHOe CONPOTHBICHHE PE3aHnIo MPH muyicHnH, H/mm’;

b — mMpuHA NpoNuUIa, MM; ¢, — TOJILIMHA CPE3AEMOro CJIOs, MM.
PaccMOTpHM CBSI3b TOJIIIMHBI CPE3aEMOTO CJIOSI TIPH MHIICHHH

KPYTJIBIMH THIaMH ¢ iofadei Ha 3y6 u_ . CKopocTh pe3anust v BO

MHOro pas npcBOCXOAHT CKOPOCTb NoAa'uH JHCKOBOH NMHIBI U , H
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TPAEKTOPUIO JIBUIKEHHUS 3y0a MUIIbl yCIOBHO MOYKHO HPHHATH PaB-
HOM TPAEKTOPHH OKPY/KHOCTH.

Ecnu ocymectsnsiercss nunenne no paauycy npu 0, =90°,

TOJILMHY CTPYKH MOKHO NPHHATH PaBHOH nojayve Ha 3y0.
Tak kak A4, =4, , 10

B 5 L - (cosiup —CcoSA,, )

(3.184)

K

C yuyeToMm 3aBHCHMOCTH JUIsl ONpEJENICHUS JIHHBI J{yI'H KOH-
TakTa 3y0a ¢ JIpeBeCHHOI /, momyunm:

B o 360G, !, (cos?up - cosl“}

3.185
P 27n0,R, ( )

YaensHoe CONpOTHBACHHE PE3aHMIO NPU MUICHHH, C yYETOM
dopmyasl (3.32):

360G, I, (cosh, —cosh,, )
K= :
2 nbccl‘eu Rl'i

(3.186)

Takum obGpasom, pazpaboraHHas WMHTAIHOHHAS MOJENb MO-
KeT ObITh MCHOJB30BAHA NPH KCHEPHMEHTAIBEHOM ONpPE/S/ICHNH
Benmuud K M P, ¥ Ha3HAYEHHH ONTHMAJIbHBIX YIJIOB H PEKHUMOB

MHJICHHA KyCTOPE30B.

3.1.3.8. Obocnosanue payuonaIbHbIX RAPAMEMPOE
Kycmope306 ¢ OUCKOGbIM Pabouum opzanom

Jlng 0OOCHOBAaHMS pALMOHANBHBIX TAPAMETPOB KyCTOpE3a ¢
JHCKOBBIM THJIBHBIM pabouyHM OpraHoM HEOOXOIHMO IPOBECTH
aHa/Iu3 BIUSHHS PA3TUYHBIX (PAKTOPOB Ha NPOLECC MHIICHHS.

. Juamemp nuner. JlnameTp nuibHOro paboyero oprana
BBHIOHPAIOT, HCXOAS M3 YCIIOBHIT paGOTHl H MPOYHOCTHBIX pacye-

300

TOB nuibHOro Bana. Ilpu cpe3aHun KycTapHHKOBOH PacTHUTEINb-
HOCTH HEOOXOAMMO HUCXOAWTH U3 00ECrEUCHHS MaKCHMaibHOM
MPOM3BOANTENBLHOCTH. B 9TOM cilyyae nydine NpuMEHATH MHIbI
jguamerpom 1000, 1250, 1500 MM (BbIycKaeMbie IPOMBILLICH-
HOCTBIO) C YUYETOM YCJIOBHI Mpo4YHOCTH. Jlnamerp nuisl oKassl-
BACT BAMSHHUC Ha pacxon sHepruu. C ypenuycHUeM aUaMmeTpa
ITHJI TP HEM3MEHHOM 4Hclie 000pOTOB MHJIBHOTO Baja M Ipo-
YHX PABHBIX YCJIOBMAX YBEIWYHBAIOTCA CKOPOCTh pE3aHHs, KH-
HEMATHYCCKHH Yroil BCTPCYM, TOMIIMHA CTPYXKKH, MOLIHOCTb,
pacxojaycmas Ha pe3aHue, yACIHbHOC CONPOTUBIICHUE PE3aHUI0 M
yeunus pesanus v nogadu [290]. IToatomy, mpuMeHsis THIBI C
OONBIIMM AHAMETPOM, HEOOXOIMMO M3MEHATh 4acTOTy Bpalic-
HHS [THJTBI.

2. Jluneiinvie u yenoswie geaudunst 3y6vee nua. Konndectno
3yObeB Ha muiie (z) OKa3blBAaCT BIMSAHUC KaK Ha BCIHYHHY
JHEPro3arpart, Tak ¥ Ha KauecTBO MOBEpXHOCTH pacnuna. [Ipu
NONEpPCYHONH PacHHIOBKE yMCHbILIECHUE YHcla 3y0ObeB BbI3biBa-
©T yBEJIHYCHHUE Y/elbHOM paboThl pe3anus (YMCICHHO PaBHOMH
yAenbHOMY conpoTusyieHuio pesanuio K). Iloatomy Heobxo-
JMMO OTAaBaTh MPHOPHTET BbIOOPY Mt ¢ OONBIIMM KOJTHYECT-
BOM 3y0ObeB.

Brnusinue OCHOBHBIX YIJIOBBIX MAapaMeTpOB Ha NPOLIECC THIIE-
HHs ObLIO paccMOTpeHo panee. OTMETHM TONBKO, YTO OT BbiGopa
YTJIOBBIX [APaMETPOB MWJI 3aBHCHT BEJIMYMHA HHEPro3aTpar u yc-
nosust mueHus. [loaroMy HEOOXOAMMO OTBETCTBEHHO MOAXOANTH
K 3aTOYKe 3yObeB IHJ H BBIACPKHBAHHIO TPEOYEMBIX YIJIOBBIX Ma-
pamerpoB. B ciiywae HepaBHOMEPHOH 3aTOYKH BO3MOXEH YBOJ
IHJIBI B CTOPOHY.

3. Ilooaya na 3y6. Bennuuny nopauu Ha 3y0 u, , MIH KoJIH4c-

CTBO JIPEBCCHHBI, TPHXOJAIICECS HA OAUH 3y0 mMuiel B rporecce
MUJICHUS, MOXHO oTnipeienHTs o Gopmyie (1.3).

Ot BenmuYMHLI MOAAYM HA 3y0 3aBHCHUT BEIMYHHA YHEPro3aTpatr
M KauycCTBO TOBEPXHOCTH pacnuioBku. YcraHosieHo [84, 120],
4TO C YBETMUYCHHEM MOAYM HA 3y0 (MpH MasbIX 3HAYCHHUSAX U/.) IPH
MOCTOSHHOH CKOPOCTH pe3aHus ylenbHas paboTa pe3aHusi yMEHb-
IIAETCS KaK MPH MPOI0JBLHON, TaK M NP TTONEPEYHONH PacITHIIOBKE.
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[Ipn 5TOM MOIHOCTB, pacxojyeMas Ha pe3aHue, yBEIHYHBACTCH
MEJUICHHEEe, YeM CKOpocTh nmomadH. Bee cocraBnsiioniue ycHmus
pe3aHHs ¢ yBEJIMYECHHEM [10/1a4H Ha 3y0 BO3pacTaror.

B nepepoobpaborke, rae 3a4acTyio riIaBHEIM KPHTEPHEM SIB-
NAETCA YHCTOTA MOBEPXHOCTH, peKOMeHyeTcs paborath ¢ ma-
NbIMH nofadamH Ha 3y6. OQHako, NPHHAB BO BHUMAaHHE CHHIKE-
HUE BEJIMYHHEI YJIC/NBbHONH paboThl pe3aHus U yUHTHIBAS, UTO IMO-
Jaua Ha 3y0 HanpsAMYyHO CBsi3aHa CO CKOPOCTBIO MOJauH, a, cie-
JIOBAaTENbHO, OKa3blBaeT BIMSHHEC HA IPOU3BOJHMTEIBHOCTh IPH
Cpe3aHHM JPEBECHO-KYCTapHUKOBOIl PacTUTENBHOCTH, HEoOXo-
JMMO Ha3HAYaTh KaK MOXKHO OOJIbIIME BEJIHYUHBI U, YTO MOKET
OBITH IOCTUTHYTO:

¢ yMEHbIIEHHEM uuciia 060pOTOB MHIIBHOIO Bajla (CKOPOCTH
pe3aHusi) MpH MOCTOSHHOM uHcie 3yObeB, MOCTOSHHOW WJIH HeE-
MPOMNOPIHOHAIBHO YBETHYHBAEMOH CKOPOCTH MMO/IA4H;

® TPHMEHEHHEM TTHJI C MAJIBIM KOJIMYECTBOM 3Y0heB;

® yBEJIHYEHHEM CKOPOCTH IOJa4YH MPH IOCTOSHHOH CKOPOCTH
pe3aHus.

4. Hlupuna npomuna. JlaHHasi BETHYHHA ONIPEAEISETCS TONIHHOM
MWIBl M YIIMPEHHEM Mponuna, s Muil nonepevHoil pacniIoBKH ¢
LICNBIO YIIHPEHHS MPOTIHIIA PUMEHSIOT pa3Boj 3yObeB.

YBeqnueHHe IIUPHHBI TPOMHIA [MPHBOANT K CHHIKCHHIO
yaensHOl pabotsl pe3anud. JlaHHble 1ia BeIOOpa YJIENBHOTO CO-
NPOTHUBIICHUs pe3aHnio K (NpH Onpeaec]eHHOH IHPHHE MPONuia)
M BEJIMYHHBI [101a49H Ha 3y0 NpHBEJCHBI B CIIPABOYHON THTEpaType
[40, 69, 152, 221, 243].

5. Ckopocme pezanus u wacmoma épaujenus nui. ITo IBa
(hH3MYECKH pa3IUYHBIX, HO KOJHWYECTBEHHO B3aHMOCBA3aHHBIX
napamerpa. Bo3zMOKHOCTh yBeNHYEHHs NEpPBOro napamerpa or-
paHuuuBaeTcs paboTocnocoOHOCTbIO 3yObeB MUJIbI, & BTOPOTO —
pabotocnocobnocThio ee aucka [264]. Mcxoas u3 norepu pado-
TOCNOCOOHOCTH 3yObEB IWI B CBSA3H C MOBBILIEHHBIM H3HOCOM
npu GONBLIOM HArpeBEe HE PEKOMEHJYETCS CKOPOCTh BPAICHHA
yBenuuuBath Oonee 60...65 m/c [273]. Oanako s nuin 60ib-
LIOrO JAHaMeTpa M NMOHHIKEHHBIX TOJIIHH Haubosiee XapakTepHO
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OrpaHMyuCHHUE O YaCTOTE BPALICHUS M3-3a YMEHBIICHHUS H3ru0-
HOH kecTKocTH [264]. YacToTa BpamieHHA NHJIBI HE MOJIKHA

max )

NPEBBILIATE MAKCHMAJIbHO JOMYCTUMOH BEIHYHMHBI (0,85nm

ompezeieHHoi ucxoas u3 obecneueHus paborocnocobHOCTH
aucka. BenuyHHbBI MAKCHMAaNbHO JOMYCTHMBIX 4YacTOT Bpalic-
HHUS PEriIaMEHTUPOBaHbl PYKOBOJALIMMU TEXHHYECKUMH Mare-
puanamu [227].

MakcumanbHO NOMyCTUMBIE W yHHBepcanbHbie (obecneun-
BAIOIIHE JOCTATOYHO BBICOKHH YPOBCHb H3rHOHOH KCCTKOCTH
JIMCKA) YacTOThl 1 CKOPOCTH BpauieHus s mun auamerpom 800-—
1000 mm mpuBeieHs! B Tadm. 3.1.

Tabnuua 3.1

PEKDMC]lﬂyEMMe YacToThl H CKOPOCTH BPAIEHHA KPYIAbLIX MR

Pac : YacToTsl H CKOpOCTH BpalllcHHA
AR Huamerp | Ton-
ﬂ,namcrp o JAKHMHBIX | [IIHHa MaKCHMalbHO HHBEDCATLHEE
b Bl et ¢nanies, | MHIb, JIONYCTHMBIE y P
MM TTHIRI, Kik AN
e Min! we | v wle
2.8 1250 52 835 35
300 774 160 3,0 1350 56 895 37
32 1450 6l 954 40
3,6 1650 69 1073 45
32 1200 56 748 35
900 871 200 3,6 1350 64 841 40
4,0 1500 71 935 44
3.6 1050 55 687 36
1000 967 200 4,0 1150 60 763 40
4,5 1300 68 859 45
4,5 800 52 544 36
125 1209 24
0 . 5,0 900 59 605 40
50 650 51 422 33
1500 1451 300
5,5 700 55 464 36
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3.1.3.9. IIpouszeooumenvnocms Kycmopes3oe
npu pabome na Kananax

BaxubiMu 3agauaMu SKkcITyaTaiii 000 TeXHUKH SBISIOTCS
noBblleHHEe 3(PPEKTHBHOCTH €€ HCMOJb30BAaHHS H TOJYy4YEHHE
sKoHOMHYecKkoro 3ddexra. JlocTHub 3TOr0 MOXKHO NMyTEM YBEIH-
YEHHS MPOU3BOAUTENLHOCTH.

Kak wn3BecTHO, NMPOM3BOAMTEIBHOCTH MAIIMHBI, MEXaHH3Ma,
CTaHKa, MOTOYHOW JIMHHM — 3TO KOJIUYECTBO MPOIYKUHH, MOTY-
YEHHOH MJIM IEPEMEILEHHOM 3a eIMHULLY BpeMeHH T (MHHYTY, yac,
cMeny u T. 11.) [93, 283].

[Ipon3BoAMTENBHOCTD MAIIMH 3aBHCUT OT IPHHLMIA H YCIIO-
BHHi HMX pabOThl, a TaKkKe OT MOCIENOBATEIBHOCTH BBIIOJIHEHUA
TEXHOJIOru4ecKoro npouecca. Ha Beimyck kakoil-mm60 npoayKuuu
C MCIMONb30BAaHHEM MAalllMH LUKIHYECKOro ACHCTBHA HEOOXOIHMO
3aTPaTHTE HEKOTOPOE BPEMsl, KOTOPOE B CyMME cocrapisieT pabo-
Ml MK, Bpems nukna 7, BK/IIOYaeT BpeMs HEMOCPEACTBEHHOrO

NEPeMEIeHHs WKW 00pabOTKH €AMHHLbI MPOAYKIMH [, Bpems,

3aTPauyMBaEMOE HA XOJIOCTBIE XOIbl /, H BPEMs BCIOMOraTEIbHbIX
onepauwuii 7, [93]:

b Sl ¥, ¥ 1, (3.187)

Kpome Toro, npu pabore o6opyaosaHus 3aTpaunBaeTCcs Bpems
1, Ha BBLITNIOJIHEHHE ONEpaLUi, HEe CBA3aHHBIX HEMOCPEACTBEHHO C
LMKJIOM nepeMenicHus Hin obpaborku npogykuun. OHO 00ycnoB-
JICHO KOHCTPYKTHBHBIMH H TEXHOJOTHYECKHMH OCOOEHHOCTIMH
pabotel 060py10BaHUS.

PacemoTpHM NpOM3BOAMTENLHOCTE Pa3pabOTAHHBIX HAMH KyC-
TOpPE30B.

[Ipou3BOAMTEILHOCTE KyCTOPE30B Npy paboTe Ha KaHanax lie-
necooOpa3sHO HM3MepATh B rekrapax obpabotanHO# miomamm —
ra/d, ra/cMm.

Ecsn cpesaercst TpaBsiHasi pacTHTEILHOCTD, MEJIKHI KyCTapHHK
U mojiaya pabouero opraHa NPOM3BOJUTCS JBHXXCHHEM MAalIHHEI,
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TO TEOPETHYECKYIO MPOM3BOAUTEILHOCTD MOKHO ONPEICIHThL MO
tdhopmye [218]:

11, =0,1Bu, =0,1D,u (3.188)

nwr?

rae B =D, — KOHCTPYKTHBHAs LIMPHHA 3aXBaTa, paBHas AHAMETPY
Wb, M; U, — TCOPETUYCCKasA CKOPOCTh JABHIKEHHS TPAKTOPa, KM/4.

AHAJIOTUHHO MOJKHO PAcCYHTATh TEOPETUYECKYIO MPOH3BO-
JMTENBHOCTH  TEJICCKONHYECKOrO 000py/0BaHHsA KycTopesa,
noxcranss B popmyny (3.188) BMecTO TEOPETHYECKOH CKOpPO-
CTH JIBUKECHHSA TPAKTOPA TEOPETHYECKYI) CKOPOCTh JBHIKCHHS
TEJIECKONaA.

Teopernueckas NpoOH3BOAUTENBHOCTh MasTHHKOBOIO KyCTOpE-
3@, C YYETOM CXEMbI, NMPE/ICTABICHHONH Ha puC. 3.44, MOXKET ObITb
omnpejiesicHa cieaytonmm obpasom [244).

[Inomaas noBepxHocTH S, , HA KOTOPOH MOKET ObITH Cpe3aHa
KYCTAPHUKOBAas PAaCTHTEILHOCTb MPU TOBOPOTE MAaSTHHKOBOMH
cTpesibl Ha yron 6 , pacCUMTLIBAIOT 110 hopmyJie:

Sp =S5 =87 +an,, (3.189)

o4

roe Y, S — IIOLIAAN CEKTOPOB C LICHTPAIbHBIMH yriiaMu 6 H
00pa30BaHHBIMH COOTBETCTBYIOIMMHU PAHYCAMU 7, H F, , M.

Onpenenum S u S;':

2 2
5 ol tn ) (3.190)
360 360
2 P
§e = _omfl, =1 , (3.191)
360 360
rae r, M r, — PamgHychl JOCTYNHOH M HEIOCTYNHOW 30H, M,

",1 :"’M +?’" ’ !‘“ :"[M —?‘".
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[ToncraBuB B ypaBHenue (3.189) Beipakenns (3.190) u (3.191),
MOJTYYHM:

s = “{G[(ﬁ. b =ll=, )2]+ 360rn2}. (3.192)
360

3arem ompejennM Bpemsl, HEOOXOAMMOE Ui CPE3KH KycTap-
HMKA Ha mjomanm S, T. €. BPEMCHHOH MHTEPBAJl, 3a KOTOPLIH

cTpena MagTHHKOBOTO KYCTOpE3a IMOBEPHETCA HA YI'OJl 3aXBaTta 6:

_ o _2nofr, +1,)
® uzo,

M

t

o4

(3.193)

Torma TecopeTnyecKkyio MPOM3BOIMTEILHOCTE MAasTHHKOBOTO
KyCcTope3a MOKHO paccyuTaTh no (opmyne:

3600
I, e S s (3.194)

o

IloncraBum Boipakenus (3.192) n (3.193) B8 dpopmyny (3.194)
u npeoOpa3yem ce:

7 - Su,zo, {0([(:'” +1, )2 - (1” -r, )2 ]+ 360:‘"3} (3.195)
™ alr, +1,) '

[Ipu omnpese/neHHN IKCIUTYATAMOHHONW NMPOH3BOAUTEILHOCTH
TPAKTOPHOTO arperata HeoOXOMMO YYHUTHIBATH H3MCHCHHSA TEope-
THYECKOH CKOPOCTH JIBHXKCHUS, a TAK/KE YCIIOBUH HCMOML30BAaHUA
KOHCTPYKTHBHOI IIMPHHbI 3aXBaTa U pabouero BpEMEHH.

DKcrulyaTauMoOHHas NPOM3BOAMTENBHOCTE 3a 1 4 paboTsl

I1. ., ra/u;

3. ?

I, =01D kuk, (k,—n.t,/160), (3.196)
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rae k,— ko3 QUIMEHT HCIIOTL30BAHUA KOHCTPYKTHBHOH ITHPHHBI
3axsara; k,— KOI(PUUHMEHT HCTIONB30BAHUSA TEOPEeTHYECKOH CKO-
pocTH jBiKeHHs; K, — KOI(QQHUIMEHT HCIONB30BAHUSA BPECMCHH;
1, — 4UCIIO TIOBOPOTOB M MEPEE3JIOB KYCTOpe3a B KOHIIE obpabarsl-
BAEMOTO YYACTKA KAHAMa; 7, — BPEMs, 3aTpaunBaemMoe Ha 1 moso-

pOT HJIM NIEpee3/1, MHH.
JKCIUTYATALMOHHAS POM3BOMTENBHOCTH 38 eMeHy I1,  , Ta:

.. =0,1D,kuk, (Tok, —ngt,/60), (3.197)

.M

rae T, — 4MCIiio 4acoB paboThl KyCTOPE3a 3 CMEHY.

KosdpuuseHT MCnonp30BaHMs MIMPUHBI 3aXBaTa UMCET pas-
nuunbie 3nauenus. Tak, no uceaenosanusivm [THUAMDCX [218],
npu pa3paboTKe 3aKyCTAPCHHBIX YYacTKOB MallHHAMH MIIT-1,7
on cocrasnsier 0,94.

O6ocHyeM BeandnHy KO3(QOHUIHCHTA HCITOIL30BAHHS IHPHHbI
3axBarta [Uisi KYCTOPE30B C aKTHBHBIMM paGounmu opranamu. Ilpu
HCMOJIBL30BAHHM KYCTOPE3a B TPOLIECCE CPe3aHHsi MEJIKOPOCIOro
KYCTAapHHKA M TPABSHOH PacTHTEAbHOCTH pabounii opraH MOXKeT
pabotath Beeit cBocH MIOCKOCTHIO. OAHAKO HEOOXO0UMO YYHThI-
BATh BEJIHYMHY MEPEKPHITHS MEXIY TOHaMH MammHel. B 5TOM
ciydae K03 HIMEHT HCTOIB30BAHMS IIMPHHBI 3aXBATA k, MOKHO

onpeneauThb 1o Gopmyne:
k=S, /AD,L.), (3.198)

rae S, — IIoNIajib, OYHIICHHAs KyCTOPE30M, M’; L, — /UIMHA TOHa, M.

PacCMOTpMM MPOH3BOJUTENBHOCTh KyCTOpPE3a MpH Cpe3aHny
KpyIHBIX CTBOJOB Anamerpom Gonee 8 cm. Ilponecc cpesanus B
TOM Cilydae OCYIIECTBISETCS NPAMOJIMHEIHOH nojaveii pabouero
OpraHa K CTBOJIY [OCJIE OCTAHOBKH 0a30BOH MALIHHBL.

Jlna ydera Bcex (AKTOPOB, BIMSIOUIMX HAa MPOLECC Pe3aHus,
Henecoo0pasHo BBECTH BpeMsi LMKJA f,, 3aTpadnBacMoe Ha obpa-
GOTKy Onpe/Ie/ICHHOHN TUIOIAN.
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Omnupasick Ha Teopernucckue nccnegosanus K.®. Topoxos-

ckoro [93], cmennyio mpousBoaMTensHOCTH Kyctopesa [1, .. ¢
Y4CTOM yCIIOBHII PabOThI MOMKHO OMpPEACTHTD 10 GopMmyie:
T, —t —t —t —t
n').cm = 0"1an1lb.uanr = ) . = = ) (3 199)

(to, +1;, +E, +1, +h I+ (0,

TAC #, — BpEMsl, OTBEJICHHOC HA PErIIAMECHTHPOBAHHBIEC MPOCTOH,
BKJIIOYAIOLICE MOArOTOBHTEILHO-3aKIIOUHTEIBHOC BPCMs H BPEMS
OTAIbIXa 0OCTYKHBAIOIIErO TIEPCOHANA, U] 7, — BPEMs IPOCTOS NPH
YCTPAaHCHHH HEHUCNpaBHOCTEH 00OpynoBaHus, 4; f,— BpeMs opra-
HHU3A1IIMOHHBIX TIPOCTOEB M3-3a OTCYTCTBHs 0DOpabaThiBacMol 1I0-
A1, HECBOCBPEMCHHOH yOOpPKH CpE3aHHOTO KycTapHHKa (3a-
TPYAHSIOWIEr0 AanbHekuyio paboty), HeobecneyeHHOCTH 00CTY-
KUBAIOIIHM [IEPCOHAJIOM M T. I, 4. f,— TIPOCTOH, CBA3AHHBIC C
HEBO3MOXKHOCTBIO paboThl KycTOpe3a M3-3a HaIHuus GONBIINX Je-
PEBbEB MJIH IIOCTOPOHHHX MPEAMETOB (T. €. C OTKIOHEHHEM OObe-
Ma paboT oT HEOGXOAMMBIX MApaMETPOB), U; f,, — Bpems paborsl

KyCTOpe3a Npu JBHKCHHH OT OJHOrO KPYIHOIO CTBOJIA K APYTOMY
(Tpu 5TOM Mozaya OCYIIECTBISCTCS ABIKEHHEM TPAKTOPA, CPE3acTes
MEJIKHI KYCTapHHK W TPaBsSHAS PACTHTEIBHOCTS), ; f,,— BpeMs Ha

CPC3aHHE OIHOIO WJIH HECKONBKHX KPYTHBIX CTBOJIOB IOCHE OCTa-
HOBKH MAILHHBL, 45 1, W [, — BPEMs, 3aTPaYHBACMOC Ha BKJIIOYCHHC H
BBIKJIFOYCHHC PbIYaroB MEXaHW3MOB, 4; f, — BpeMs 0OpaTtHOro xoja
pabouero 06opyoBaHus (TENECKONA MM MasTHHKA), 4; 1, . — KOJIH-
YECTBO OCTAHOBOK KyCTOpe3a Ul CPC3aHHsl KPYNHBIX CTBONIOB; f,—

BPEMsI  BBIMTOJIHCHHSA OJTHOH BHEIMKJIOBOMH ONncpatrHt, BKIHOYArOLICC
nepcﬁaaupoaaﬂuc MalmHel ¢ MCCTa Ha MECTO, 3aMCHY PCXKYILCIO

MHCTPYMCHTA, NepeHanaaky o0OpyAOBaHus M T. ., 4; B, — YHCIO

n
BHCUMKIIOBBIX Onepauuii; k., .., — Koadduiment sddexriroro

HCTIOJIb30BAHUS MUJIBI; L, — JUTMHA TOHA, KM.
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Ecnu BBecTH KO(QQHUMCHT, YUHTBIBAIOIIMI HCIOJIB30BAHHE
BPEMECHH CMEHBI:

Ky = Tou —tn —t: ~lo =1y . (3200)

B.CM (tpl +tﬂ| +ip, +1, -l-a'B3 M, . iy )"Hu

10 hopmyiy (3.199) MOKHO 3anHCATH B CIIE/LYIOIIEM BHJC:

n'}.t‘M = 0’] Dllk')tb,llcllLl kﬁ.{.‘hl " (3201)

[Ipumenenne KodppuuneHTa >PPEKTUBHOrO HCMOJIL30BA-
HHMA JMCKOBOH mubl OOYCJIOBJIEHO TEM, YTO, KakK MpPaBHIO,
JIMCKOBasl MHJIA HMEET YYaCTKH, KOTOPbI€ NPH CPE3aHHH KPYIi-
HBIX CTBOJIOB 3aTPYJAHHUTEIbHO HIH NPAKTHYECKH HEBO3MOKHO
3a1eiiCTBOBATD.

Kak cneiyer M3 cxembl, HPEACTAaBICHHON HA puc. 3.52, JHCK
THJIBI 110 IHAMETPY MOKHO Pa3sOUTh Ha 3 30HBbL:

I 30na (a,,, ) — cpe3aHue KPYNHOr0 KyCTapHHKa 3/1eCh HCBO3-

MOJKHO BCJIEACTBHE IMEPEKPBITHS 3TOH 30HbI CTPENOH, NPUBOJIOM
pabouero oprasa M KOxyXoMm;
Il 30na (a,,.,) — cpe3anue KpyMnHOro KyCTapHHKa B 9TOH 30HE

3aTPY/IHEHO, BCJICACTBHE TOTO, YTO B NpoOlEcce paboThl Cpe3aHHbIe
CTBOJIBI YAAISIOTCS € AMCKa NIkl He nonHocThio (T. E. He oTOpa-
CHLIBAKOTCS 3a Mpejesl 30HbI pezanus). Pabora 310 4acThIO MHIIbI
CONMPOBOKAAETCS 3a/iepKKaMu Ha 0TOpachiBaHHE CPE3aHHOro Kyc-
TAPHUKA MOCIIE OCTAHOBKH MHJIBHOTO paboyero opraHa Wil e Ha
00be3/1 Cpe3aHHoro cTBoa,;

111 301a ( @,y ) — 30Ha YQHEKTHBHOTO HCIONB30BAHHSA THIIBL.

VuuThIBas JaHHbIC YCIOBHS PabOThHI MUJILI, MBI CUMTAEM LiEjie-
coobpazueiM K03 duuueHT PHEKTHBHOrO UCIOAb30BAHUS [THIbI

k onpeeniTh no Gopmyie:

sip.men

kar];.m:n = (axb.licn o 0’6 'OSTGM,uun )‘, Dn .

(3.202)
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Puc. 3.52. Cxema k obochoBanmio kosdduinenta
ek THBHOTO HemONB30BAKNA MHITEI

bonee Touno yncnenusie 3Havenus ko3hdumenta Kypmen OTI-

PCACIAIOTCA SKCIIEPUMCHTANILHBIM 1TyTeM. B kauecTse nonymienus
MOXHO OTMETHTB, YTO JaHHas (popMmya NPUMEHHUMA JUIS ONpesie-
NCHUS Ky .. TIDH CPE3aHMM KPYIHOTO KYCTAPHHKA M MEJIKOJCCHS

0e3 HCMONBL30BaHMS TONKAIONIMX CPEICTB 1 HPHCTIOCOOIIEHHH.

3.2. Pa3paboTKa TeXHHYECKHX CPEICTB
AJist cOOpa M MOTPY3KH CPe3aHHOii IpeBecHo-
KYCTApHUKOBOH PaCTHTEIbHOCTH

3.2.1. KoHCTpYKIHSI yHHBEPCAJIBHOTO
noadopmuka-coduparens

O6ecneuntbh XO3SHCTBEHHOE HCMONB30BAHHE yaansaemMon Ha
KaHanax ApeBECHHbI HEBO3MOKHO O3 npuMeHeHus >(deKTHBHOIM
TEXHHKH Juis cOOpa cpe3aHHOM APEeBECHO-KYCTAPHHKOBOI pacTy-
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TENbHOCTH. MalluHa [ BBIIOJIHEHHS JIaHHOrO BHA4 pabor
JOZKHA HE TOJbKO 00NIAfaTh BBICOKOH MPOHM3BOJUTENLHOCTBIO,
CHWXATh CTENEHb 3arpsA3HEHHs JIPEBECHO-KYCTAPHMKOBOM Macchl
IPYHTOM H o0ecrieyHBaTh HanbGojee MOJHYIO OYMCTKY KaHajia oT
CPe3aHHOTO KyCTapHHKA, HO H IIPEXkKJIE BCEro OTBEYATh CrieluHpHKe
paboT, BBLINONHAEMbIX HA KaHaJIaX.

COop cpe3aHHOro KyCTapHHKA W MEJIKOJIEChS SABACTCA HaHb0-
Jiee TpyioeMKoil onepaieii. Pazpaborka U NPOCKTHPOBAHHE TEX-
HHYECKHX CpEJCTB Juis cOopa M norpysku yJaaiasieMoil JpeBECHHBI
npejcTaBisier cobOii AOCTATOYHO CIOXKHYIO 3aja4y, TaK KaK [pu
9TOM HEOOXO/IMMO YUHTLIBATH IIMPOKHH JMANa3oH XapaKTePUCTHK
JIPEBECHO-KYCTAPHHKOBOH PACTHTE/ILHOCTH.

OcoGeHHOCTH BLITIONHAEMBIX HA KaHanax paboT 3aKmovaercs B
TOM, 4TO HEOOXOAMMO KaK OYHINATh OT CPE3aHHON PAaCTHTEIbHO-
cTu GepMy KaHana, Tak H M3BJICKAaTh OT/ENBHbIE KYCThI H3 €ro pyc-
na. BuimosiHeHHe CTONbL PAa3HBIX MO CBOEGMY XapakTepy pabor ka-
KHM-TH00 OJHHM YHHBEpCaJIbHBIM pabouuM opraHom Oyaer mMano-
3 PEeKTHBHO, YTO OOYCIOBIHBAECT HEOOXOAUMOCTb CO3/1dHMA Kak
MHHUMYM JBYX NPHHIMIHANBHO Pa3HBIX YCTpOHcTB, Haubonee
aJanTHPOBAHHBIX sl Kaxaoro suaa pador. Kpome Toro, yuurThi-
Basi HEOOXOIMMOCTH PAlIHOHAILHOIO HCIOJIL30BAHHS CPEJICTB, Bbi-
JICTISIEMbIX HA Pa3sBUTHE MEAHOpALUHM, LlenecooOpasHol npejacTas-
nsercs pa3paboTka AaHHBIX YCTPOHCTB B BHJE KOMILIEKTa JABYX
JIETKOCBEMHBIX U HEIOPOrHX pabOYHX OPraHoOB, arperaTHpyIOInX-
csi ¢ Hanbosee pacnpoOCTPaHCHHBIMH B NPOHM3BOACTBEHHBIX Opra-
HHU3ALUAX TpaKTOpaMu. [ToMHMO 3TOro KOHCTpyKLMs pabouux op-
raHoB 1nsi cOopa cpe3aHHOro JApPeBOCTOs J0JDKHA oOecrie4MBaTh
paboTy MaiiuHbl N0 HanboJee PalMOHATIBHBIM TEXHOJIOTHYECKHM
cXeMaM, COIJIACHO KOTOPbIM MalluHa OyJIeT nepeMeniaThes BAOJIbL
OCH KaHajla ¢ MMHUMAaJIbHBIM KOJIHYECTBOM OCTAHOBOK H XOJIOCTBIX
x0210B. To ecTh OUHCTKA MOBEPXHOCTH J0JKHA OCYIIECTBIATLCS 3a
OJTHH 1Pox0/1 6a30B0i MAILIMHBL.

Jnsa pemenns 0603HaYCHHOH BBIILE 3aJauu HAMH pa3paboraHa
U BIOCJICACTBHH 3alHIIeHa namenmom P® na noaeznyio moodens
Ne 52664 npuHLMIIHAILHAA CXeMa YHHBEPCAAbHOrO noabdopLMKa-
cobuparens, KoTopas MOKET ObITH peanu3oBaHa Ha 0ase OIHO-
KOBINOBOTO 3KckaBatopa Il pasmepHoit rpynmbl ¢ 6a30BBIM Tpak-
topom MT3-82 (puc. 3.53) [206].
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[Tpou3BoaCTBO PpabOT MO OYUCTKE KAHAIOB OT CPE3aHHOTO KYC-
TapHHKA C MCIIOJIB30BaHMeM nojabopumka-cobupareis npeanara-
€TCA OCYLIECTBIIATE 110 TPEM OCHOBHBIM TEXHOJIOTHYECKHM CXeMaM

(puc. 3.54) [7].

Puc. 3.53. Tlpuannuanshas cxema nogGopuika cobuparens

Cpe3aHHOIi APEBECHO-KYCTAPHHKOBOI PACTHTENLHOCTH;
1 — Gasoswiif Tpakrop MT3-82; 2 — runpommmmp IKCKABATOPHOI CTpessl;
3~ PHAPOUMAHHAP YNPABICHHS PYKOATBIO; 4 — CTPENa JKCKaBaTOPa;

5 — pyKoATh; 6 — HaMOPHBIIt THAPOLMIMAAD; 7 — rpeiidep;

& — PHAPOUHNHHAP CTPENB! OTPY34HKa; 9 — CTPENa Morpy3 nKa;

10— nonbopumik cpesanHoii APeBECHO-KYCTAPHHKOBOIT PACTHTETLHOCTH;

11 — ruppounmmup; /2 — noBopoTweiii pevar; /3 — tara

Honbopumk-cobuparens ocnamen aByms paGounmu opraHa-
Mu. Criepeny Ha CTpene NOrpy3unka yCTaHABIMBAKOT MOAGOPILHK
CPE3aHHOH APEBECHO-KYCTAPHUKOBOW PAacTHTCIRHOCTH, obopyno-
BAHHBIH YIUIOTHSIOUMMH TPeGEHKAaMH, a HA PYKOSITH KCKaBaTOp-
HOr0 00OpYNOBaHHs BMECTO KOBIIA MOHTHPYIOT rpeiidep, umero-
LIHIi YENIOCTH € IBYMS PAZIAMH 3aXBATHIBAIONINX 3yOheB.

[TonGopusk ciyxut uisi O4HCTKH GEepMBbI OT CPE3aHHOTO KYyC-

TapHUKA, rpefiep npeHasHaYCH VIS U3BICUYCHHS M3 PyClla KaHa- R gk
712 OTJICNBHBIX CTIMJICHHBIX KYCTOB M ICPCBhCB. \ il Ih—ml Ui h

bnarogaps pasmemennio moaGopmyka Ha ctpese norpys4mka : ' L
3HAYUTENILHO PACIIMPSAIOTCS ero (PYHKIMOHAIbHbIC BO3MOKHOCTH, ‘r ,_,E {f q: J?- :f ;"
TaK KaK 5TO MO3BONSET OCYWCCTBIATH MOTPY3KY COOGPaHHOI pac-
THTCILHOCTH B TPAHCHOPTHBIC CPeCTBA U HOPMHPOBATL U3 COO- Puc. 3.54. TEX"OROW““KH: f{fﬁﬁo‘;&““:;:_‘;;;a::;’;ﬂ
PaHHOIO KyCTapHHKA KyuHM HAMHOTO 00nbInero o6nema. Takke 310 or cﬁz;‘?ﬁ’;‘;‘;';u‘i‘;‘ﬁ‘i?ﬁ‘:{gfgnzw i Mpcml Betsis
MO3BOJIACT MPH TPAHCTIOPTHPOBKE COOGPaHHOH PACTHTENBHOCTH K OT cpe3aHHoli PACTHTENLHOCTH H (JOPMHPOBAHHE H3 HEE K,
MECTY Pasrpy3kH NPUNOAHMMATH MOAGOPIHK Hajl MOBEPXHOCTHIO 2 — u3BICUEHHE KyCTApHHKA H3 Pycla KaHana;
y4acTKa, 4TO HCKIIOYACT OIMOJIHHUTEIBHOEC CBONAKMBAHHME IMOYBbI 3 — crpeGanne H3BNEYEHHOH H3 pycna KaHama JPEBECHHBI
H, KaK CJICJICTBHE, MOBLILIAECT KAYECTBO paﬁo‘r. B y¥e chopMHPOBaHHEBIE KYUH
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[Tpu paGote no nepBoii cxeme MPOM3BOAAT OUUCTKY GEpMbI OT
CpPC3aHHOro Ha HeH apeBoctos. Jlna 9roro  noabopimk-
cobuparens nepemeniaeTes no GepMe BAOJIL OCH KaHANA M TpH
TIOMOIIH MOAOOPLIMKA OCYLIECTBISIET COOP CPe3aHHOll PacTUTEb-
Hocti. [locne wHaGopa sOCTATOMHOrO KONMYECTBA JPEBECHO-
KYCTapHHKOBO# Macchl 10AGOPIIHK-COGHPATEIb ENAET OBOPOT H
BBIIDYIKACT €€ Ha y4yacTke, rjie OHa He OyJAeT NpensTCTBOBATh Bbl-
MOJIHCHHUIO MOCJIEYIOILHX Onepaiuii.

W3 cobpannoii maccer dopmupyior kyuy. 3arem nomGop-
HHK-COOMpATENb 3aIHHM XOAOM BO3BPAIIACTCS B HCXOAHOE TO-
JIOKEHHE W HAYHHACT COOMPATh HOBYIO MOPLHIO CPE3aHHOl pac-
THUTENbHOCTH.

Hanee, ocoGouB Gepmy OT CPEe3aHHOTO KyCTAPHMKA, IIPOH3-
BOJIAT CPE3Ky NPOU3PACTAIONIEr0 HA OTKOCAX KaHalla JAPEBOCTOS.

[To BTOpo#i cXeMe BBINONHAIOT yAaJCHHE CPE3aHHOro Kyc-
TAPHUKA U3 pyclia KaHand. DTH paboThl BHIMOIHAKT NMPH MOMO-
K rpeidepHoro o60py0BaHHA, KOTOPHIM IPOU3BOAT 3aXBaT
CPC3aHHbIX CTBOJIOB M IIEPEHOC HX Ha Oepmy, mocie 4ero moj-
BopuHK-cOGHpaTe/b NEPEeMEILAIOT Ha HOBYIO MO3HUIMIO M LMK
MOBTOPAETCS.

Tperba cxema npeaycmarpuBaer crpebanue HoAGOPHIHKOM-
cobuparenem Cpe3aHHOl PaCTHTENLHOCTH, HEPEMEIIEHHON U3 pyc-
Jla KaHana Ha 6epmy, B yke cOPMHPOBAHHBIE KYUH.

Bonbioe BnusiHue Ha mpouecc ¢Gopa cpe3aHHON JAPEBECHO-
KYCTapHHKOBOH PacTHTENBbHOCTH OKa3bIBACT KOHCTPYKUHA pao-
4UX OPraHOB, HX TEXHONIOTHYECKHE H ICOMETPHYCCKHE XAPAKTEPH-
crukH. [lostroMy BaxkHeiiiueil 3axaueii sSBISIETCS TOUCK ONTHMANb-
HBIX KOHCTPYKTOPDCKHMX PEHIEHMH M omlpezencHne Haubonee pa-
[MOHAILHBIX NAPAMETPOB JUIS JAHHBIX TEXHHYCCKHUX CPEICTB.

3.2.2. KoHeTpykuus noA60puiuka cpe3anHoii
APEBECHO-KYCTAPHUKOBOMH PACTHTENLHOCTH

i ouncTKH 6EpMBbI OT CPE3AHHOTO KYCTAPHMKA M MEJKOJIEChS
MOTYT OBITH MCTIOIB30BaHBI MOAGOPUMKH MOPYOOYHBIX OCTATKOB,
NPHMCHSACMBIC B JICCHOM XO3sHCTBE U Menuopaimi. OJIHaKO Hexoc-
TATKOM TAaKHX MOAGOPLIMKOB SIBIISCTCS WX HU3Kasi MPOM3BOJMTEb-
HOCTb TIPH COOPE JIPEBECHO-KYCTAPHUKOBON PacTHTEILHOCTH, KOTO-
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pas XxapakTepH3yeTCs HCBBICOKOI IUIOTHOCTbIO, BCICACTBHE Y€ro pa-
Oounii 00beM moadopIIHKa OBICTPO 3aMOJHACTCA H B Mpoliecce pabo-
ThI TPeOYIOTCS YacTeie pa3rpy3kH paboyero oprana. Takum oGpasom,
OuYeBHIHA HEOOXOMMOCTD Pa3pabOTKH NPUHIMITHAILHO HOBOH KOH-
crpykuun noabopiumka, obecrieynaronieii 6omnee sddexruBHOE 3a-
nonHeHue pabodero obbema pacturTensHocThio. C yueTtom 3T0ro Ha-
MH pa3zpaboTaHa HOBasi KOHCTPYKIMs NOAOOPIIMKA JIPEBECHO-KYC-
TAPHUKOBOM pacTUTeNbHOCTH (pHc. 3.55), Ha KOTOPYIO MONYYeH na-
menm P® na uzobpemenue Ne 2258355 [196].
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Puc. 3.55. IMonBopiumk cpe3aHHoit IpeBeCHO-Ky CTaPHHKOBO#H
PacTHTENBHOCTH: @ — BT cOOKY: 6 — BHL cBEpXy; / — pama;
2 — HaBecka; 3 — noadupatone 3yons; 4 — och;
5 — ynnotasronne rpeGeHK; 6 — BO3BPATHBIC MPYIKHHBL,
7 — ruapounanHap; 8§ — ponukw; 9 - peiary; /0 — ynpyrue ceasu;
11— ock; 2 — 2neKTpHYECKHE KOHIEBHIE BRIKTIOYATEIH;
13 — nononuwuTensHble 3a60pHbIe 3y0bs; /4 — ock; 15— dukcarop
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[pennaraemsiit nonGopiuk [20] comepxut pamy /, B HHKHEH
4acTH INAPHUPHO COEMHAIOILYIOCA C HABECKOH 2, K KOTOpO# e-
CTKO Kpensrcs noabuparougie 3y6bs 3. Ha pame / nocpeacteom
oceil 4 3aKpenieHbl YIIOTHAIOIIHE IPpebeHKH 5, KOTOPHIE B CBOIO
ouepesb COEJIHHEHBI BO3BPATHEIMY NPy KUHAMu 6 ¢ paMoi /.

Kacnas ynnotHsiomas rpebGenka 5 OCHALICHA NpeOXpaHu-
TEAbHBIM YCTPOHCTBOM, KOTOPOE IO3BOJISET NPELOTBPATHTH I10-
JIOMKH B Clly4ae BO3HHKHOBEHHs 3HAYMTE/IbHBIX YCHIIHI B mpolec-
Ce YIUIOTHEHHUS JPEBECHO-KYCTAPHUKOBOH MACCHI.

Hnsa npusona ynnotHsomux rpebeHok 5 Ha pame / ycraHos-
JIEH THAPOUMAUHAD 7, CBOOO/IHBIH KOHEI[ IITOKa KOTOPOro BhINOJI-
HeH B popme nomycdepsl s MIaBHOTO B3aUMOJICHCTBHS C KaHAB-
KaMH TOJIYKPYIJIoro cedeHusi ponukoB 8. [Ipu BBUIBHKEHHH IITO-
Ka OH [00YepeHO C(HEPHUYECKOH MOBEPXHOCTHIO BXOAUT B 3aLcll-
JIEHHE C POMMKAMH &, MIAPHUPHO 3aKPEIUICHHBIMH HA YIUIOTHSIO-
1UX rpebenkax 5 yepes poiyaru 9 v ynpyrue csasu /0. Ponuku 8,
perdar 9 v ynpyrue cssu /(0 o0pa3ylor npefoXpaHHTEIbHOE YCT-
poicTBo (puc. 3.56), MO3BOMSAIONIEE OCTAHOBUTH YIUIOTHUTEIBLHYIO
rpeGeHKy 5 MpH Ype3MEPHOM YIUIOTHCHHH CKHMAEMOM JpeBecHO-
KyCTAPHUKOBOH PaCTHTENBHOCTH H HCKJIIOYUThH MOJIOMKH.
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Puc. 3.56. Ilpenoxpanurenshoe yerpoiictso: 4, /1 — ocw;
5 — ynnotHaoue rpedeHKH; § — POIHKH;
9 — peiuary; /0 — ynpyrue cBsisu
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Ponukn § npefoXxpaHuTEIbHBIX YCTPOHCTB BBINOQJHEHBI C Ka-
HABKAMH MOJIYKPYIJIOro CEUCHHs JUIS IUIAaBHOTO B3auMOACHCTBHUSA
CO IUTOKOM THAPOLMJIMH/PA 7 U HAJCKHON (DHMKCALMH YIUIOTHSIO-
X rpeGeHoK 5 npH BpaleHuH poiukoB § Ha ocu // B nponecce
BBIZIBIOKCHHH [ITOKA TMAPOLIMINHIPA 7.

Ha pame | moabopiuuka ycTaHOBACHBI TAKKE IEKTPHUECKHE
KOHIIEBBIE BRIKIIOYaTenu /2, obecneunBalonme nepesosl 30J10THH-
Ka THAPOpACHpee/UTeNs TPaKTopa M3 TMONOXKCHHA «IOALEM» B
MONOKEHHE «3aepTo», H, COOTBETCTBCHHO, OCTAHOBKY IITOKA
rUApOLHIuHApa 7.

C 1eNbIO CHIDKCHHUS MOTEPh W IOBBIIICHUS KayecTBa BBITOJI-
HIEMBIX pabOT K HaBeCKe 2 KPEmsTCs JONOIHUTENbHBIC 3a00pHbIE
3y0bst 13, pacmosioKEeHHbIC MEXAY NOAOHpaomMMH 3yObimu 3.
J1ns MOBBILICHHS NPOH3BOAWTEIBHOCTH M B IIC/AAX PEryJHpOBaHHA
00beMOB HaOMpacMOit JIPEBECHO-KYCTAPHUKOBOM PACTHTEIBHOCTH
pama / mapHUPHO COCIMHAETCS C HABECKOH 2 0oChlO /4 M MOXKET
YCTAHAB/IMBATHCA IO Pa3HBIMH YIJIaMH K FOPH30HTalbHOH 1O-
BEPXHOCTH, 3aKperuissachk (pukcaropom /5 Ha yroa HEOOXOAMMOH
BEJTHYHHBI.

[Toxbopumk paboTaer cieyoimmum 00pazom.

[TopGopuuk ¢ ONMyIUIEHHBIMH Ha TMOBEPXHOCTH MOJA0OHpal0-
IUMH 3yObAMH 3, BTAHYTHIM IITOKOM THAPOLMIMHAPA 7 H Ha-
XOMSUIMMHCSA B BEPXHEM TMOJIOKECHHN YIUIOTHSIOMIMMHU rpedeH-
KaMH § mepeMeniaercs MO y4acTKy €O Cpe3aHHOH [peBecHo-
KyCTapHHKOBOH pacTuTenbHOCThI0. [To Mepe ero npoaBKeHus
Ha noabupaomux 3y0eax 3 HaKanJIMBAECTCs Cpe3aHHas APEBECHO-
KycTapHHKoBas macca. [Tocne nabopa 10cTaTo4HOTO KOJIHYCCT-
Ba PACTHTEIBHOH MAcChl MAIIMHUCT BKJIIOYACT THAPOLMIHHIAD 7,
M ero LWITOK NMPH BbLIABHIKCHHH MJIABHO BCTynaeT noaycdepuuc-
CKOH MOBEPXHOCTBIO B 3allCIVICHHE ¢ KAHABKOH MOJyKpyriioro
ceyeHHMsl ponuka § MPEAOXPAHUTENBHOIO YCTPOMCTBA IEpBON
yoTHawouieit rpedeakn 5. [Ipn nanpueiimeM BbIABHIKCHUH
IUTOKA THAPOLMAHHAPA 7 phidard 9, KOTOpbIE OJHHUM KOHIIOM
LIAPHUPHO 3aKpeIICHBl Ha OCH 4, a IPYTHM IIAPHUPHO COCIH-
HCHBI C POJTUKOM § MOCPEICTBOM OCH [/, nepeMeliaTes BOKpYr
OCH 4, MOBOpauyHBas MEPBYIO YIIOTHAIOIYIO rpebeHky 5, coenu-
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HEHHYIO TIOCpeACTBOM ynpyroit cBsasu /0 ¢ ocsto /1. [Tpu onyc-
KaHWH YIUIOTHSOLIEH rpebenkH 5 HaOpaHHBIH moaAOMpaIOUIMMHU
3yOpsiMH 3 00BeM JpeBECHO-KYCTAPHHKOBOH MacChl YIIOTHSET-
ca. Kak Tonbko ponuk 8 KacaeTcsi KOHLUEBOrO 3JEKTPUYECKOro
BBIKJIIOYATENs /2, MTOK THAPOLMJIMHIAPA 7 OCTAHABIMBACTCS M
buKCHpYeT PONHK & M YIUIOTHAIOILYIO I'pedeHKy 5 uepe3 ynpy-
ryio cBsi3b /0 B jaHHoM monoxkeHHH. OT MOJOMKHM B ciyuae
BO3HMKHOBEHHS 3HAUYMTENbHBIX YCHJIMH B MpoLecce yIIOTHEHHUS
JPEBECHO-KYCTaPHUKOBOI Macchl NMPEAOXPaHACT ynpyras CBA3b
10, mo3Bongouias MOBOPA4YHBATLCA YIUIOTHAOMIEH rpebeHke 5
OTHOCHTENILHO phIuaros 9.

Ilpu nanpHelmeM BBINBH)KEHHH LUITOKA MMJAPOLMIHHAPA 7 IUis
YIUIOTHEHHS MOCIEAYIONIMX HaOpaHHbIX 00BEMOB PACTHTENIBLHOCTH
poJMK &, Bpamiasck Ha OcH //, GyleT COXpaHATh 3aUKCHPOBAHHOE
TNOJIO/KEHHE YIUIOTHAOIIEH rpeGeHKH 5.

ITocne ynmoTHeHHs TEpBOH MOPLMH TMOJ0OPaHHOI Cpe3aHHOMH
JPEBECHO-KYCTapPHUKOBOM PacTHTEILHOCTH NMOAOOPIIMK MPOJOIDKACT
JIBUTaThCS BrEpe] H cOOMpaTh HOBYIO NOPLHMIO PACTHTENBLHOCTH BO
BHOBb OCBOOOY/ICHHBII pabounii 00bem. Kak Tosbko Ha noadupaio-
X 3yObsiX 3 HAKOTUTCS HOBBII 0OBEM CPE3aHHOI PACTHTENLHOCTH,
CHOBA BKJIIOYAETCS THAPOLMIMHAD 7, U JIAHHBLH 00beM YIUIOTHSETCS!
cIeayomeH yioTHaomen rpedeHkoii 5. Takum o6pazom, MOXKHO
YIUIOTHSATh HECKOJILKO ITOpLHMii cOOpaHHOH pacTHTEILHOCTH.

[1pu BhIrpy3Kke cOOpaHHO#H PACTHTENBLHOCTH MOAOOPLIMK OCBO-
Ooxmaercs B 00paTHOM MOpSAKE MYTEM 3aJBUIaHHs IUTOKA I'MI-
POLMJIMHAPA 7 U BO3BPALICHHs YIUIOTHSIOMMX IpebeHok 5 ¢ mo-
MOIIIbIO BO3BPATHBIX MPYKHH 6 B HCXOHOE MOJIOKEHHE.

[peanaraemsriii moabopiuk obnanaeT BeICOKOH HaJEKHOCTHIO
Onarojaps HAJNIMYUIO NPENOXPAHUTENBHBIX YCTPOHCTB Ha KaXHoH
yIIOTHSIONEH rpebeHKe M MOKET 3aXBaThIBaTh 3HAYUTEIBHO
Oonbumii 06beM IPEeBECHO-KYCTAPHUKOBOH MACChl B CBS3H C Ha-
JHYHEM HECKOJIBKHX YIJIOTHHUTEIbHBIX IpeOeHOK, MPHBOJNMBIX B
JCHCTBHE JHIIb OXHHM THAPOLMIMHIPOM C W3MEHEHHOH KOHCT-
pykuuei cBoOOAHOro KOHI@A INTOKa. B0O3MOXKHO HCHONb30BaHHE
pabouero opraHa ¥ 1npH ero HakJIOHe, 4TO MO3BOJIACT YAaJATh Cpe-
3aHHYIO PAacTHTENBHOCTb W3 TPYAHOIOCTYIHBIX MECT (KaHAJIOB,
BBIEMOK H T. I1.).

318

3.2.3. Koncrpykuus rpeiidpepHoro o6opyroBanusi,
NPHMEHSIeMOTo 17151 c6opa cpe3aHHOM
APEBECHO-KYCTAPHHKOBOI PACTHTEILHOCTH

OunctKa pycna KaHana oT Cpe3aHHOH PacTHTE/ILHOCTH SABIIACT-
cs1 Hanbosee CIOXKHOH TEXHOMOTHYECKOl onepaumeii. DTa 3a1a4a
cmie Gonee yClOKHACTCS, CCIH KaHaJl HAXOJUTCS B DKCIUTyaTalH-
OHHOM pexume. Mcnonb3oBanue *e HECTEUHANTH3UPOBAHHON TEX-
HHMKH U1 JaHHOTO BHja paboT He TONBKO Manod((eKTHBHO, HO H
TpedyeT 3HAYMTEIILHBIX 3aTpaT.

Jlns n3BneyeHUs KyCTapHUKA U3 pycna kaHasna Haunbosee nene-
coo0pazHo Mcnosb30BaTh rpelidepusic MexaHu3Mbl. OHHM 103BO-
NS0T M3BJCKATH TIPEAMETHI U3 TPYAHOMOCTYIHBIX MecT U obnaia-
10T MPH 5TOM BBICOKOH YHHBEPCATBHOCTHIO.

OnHako cyuiecTBYIOIHE rpeidepHble YCTpOHCTBA HEJ0CTa-
TOYHO MPHCNOCOONCHBI sl paboThl ¢ JPEBECHOH PACTHTEIBHO-
CTBIO, MMCIOICH MBIIIHYI0O H TYCTYIO KPOHY, KOTOpas 3ayacryio
NMPENATCTBYET 3aXBaTy M HAJICKHOMY YACPIKAHMIO CPC3aHHOTO
kycra. Kpome toro, ans s¢pdexruHoro cbopa cpe3aHHOi pacTH-
TEABHOCTH KOHCTPYKIMS rpeiidepa nomkna obecneynBaTh 3axsar
Gonee oxHOro kycra 3a paboumii LMK, a TAKXKE CHKHMATh M Jie-
(hopMupoBaTh KpOHY KycTapHHKa [Uis OoJiee TUIOTHOH YKJIAiKH B
yr#e cPOPMHPOBAHHBIC KYUH.

YuutpiBas jpanHbpie TpeOoBaHHsA, HaMH pa3paboTaH HOBBII
rpefidep s cbopa cpe3aHHOr0 KyCTapHHKA, Ha KOHCTPYKIMIO
KOTOpOro nonyueHbl namenm P® na uzobpemenue Ne 2308411 u
namenm P® na noaesnyio mooens Ne 45724 [198, 205].

KonctpykTHBHAsA cxema mpejnaraeMoro rpeiidepa npusecHa
Ha puc. 3.57.

I'peiipep conepxur xopryc /, BHyTpU KOTOPOTO pa3MellicH
BEPTHKAJbHBIH MMAPOLMAMHAP 2, MITOK KOTOPOTO MOCPEACTBOM
TAr 3, 4 M LIAPHUPHO 3aKPEMJICHHBIX Ha OCAX J pbIYaroB 6
B3aUMOJICHCTBYET € YCNIOCTAMH 7, UIAPHUPHO COCIMHEHHBIMH
MOCPEACTBOM TOPH30HTANIBHBIX Ocell § ¢ myrooOpa3HbIMH 3lie-
MECHTaMH 9, KOTOPBIE HKECTKO COCJAMHEHBI ¢ KOprycoM / mocpes-
CTBOM TOpH30HTaJbHOHM nonepeunnbl /0. [Ipu 3ToM Kaxnas ye-
JIOCTh MMCCT IO JBAa psAjia 3axBaTeiBalommx 3yowses [/ m /2.
Beprukansubiii ruipounnusap 2 MmMapHUPHO 3aKPEIUICH B KOP-
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nyce / nmocpecTBOM 3KCIEHTPHKOBOro Bana /3, KOTOpbIH CO-
enuHeH yepes MydTy /4 ¢ Basom ruapomoropa 15, kKecTko 3a-
(ukcupoBanHbBIM Ha KOpryce /.

15

Puc. 3.57. KoncrpykTisHas cxema rpeiidepa
s c6opa cpe3aHHoi IPeBeCHO-KYCTAPHHKOBOH PACTHTENLHOCTH:
I — xopnyc; 2 — rAPOUMAHHAP; 3, 4 — TATH; 5 — 0Ck; 6 — pHIvar;
7 — 4eMOCTH; 8 — TOPHIOHTANNBHAA OCh; 9 — AyrooGpa3Hble HMeMEHTH;
10 — nonepeuuna; 11, 12 — 3axparsiBaioiine 3yobs;
13 — skenentpuxoBelii Ban; 14 — mydra; /5 — ruapomotop

B otmune or aHanoros, y npezuiaraeMoii KOHCTPYKLIMH rpeiide-
Pa YeNOCTH IAPHUPHO 3aKPEeIUIeHBl Ha yro00pasHBIX JIEMEHTAX, H
Kaykaas 4enoCcTh HMECT 10 JIBa PsA/la 3aXBaThIBAIOIIIUX 3}’6]:8]3.
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Bnarogaps Takoii KOHCTPYKTHBHON OCOOEHHOCTH mpolecc
CMBIKaHHA 4eJI0CTeH NPOTEeKaeT B ABa JTamna, CHa4aaa CMbIKaeT-
Csl MEPBBIH PAJ 3aXBaThIBAIOIIMX 3YObeB, a NpH JanbHeHIieM
MOBOPOTE HYENIOCTEH NPOMCXOAUT CMLIKAHHE BTOPOro psja
3y0ObeB, YTO MO3BOJIAET 3a ONMH pabouyMil LMK OCYHIECTBHTH
3axBaT cpasy ABYX Cpe3aHHbIX KYCTOB WIHM ABYX MOPUMIi Jpe-
BECHO-KYCTapHHKOBOH Macchl. Takum oOpaszom, mpejsaraemast
KOHCTPYKIHMS  [O3BOJSET YBEAMYHTb MNPOH3BOJHTENBHOCTD
rpeiidepa u obecneuuts Gosiee MOJIHOE HCHOIB3OBAHHE IPY30-
MO IbEMHOCTH.

DKCTepHMEHTaNbHAs KOHCTPYKIMA rpeiidepa OGbina paspa-
0oTaHa B KayecTBe cMeHHOro pabouero opraHa Ui OJHOKOB-
IIOBHIX YKCKAaBATOPOB BTOPOJ pa3MepHOli rpynnbl Ha Oa3e yHH-
BEpCalbHBIX KOJIECHBIX TpakTopoB MT3-82, sBasionuxcs Hau-
Oonee pacnpoCTPAaHCHHBLIMH MalIHHAMH B OpPraHM3alMAX, OCy-
IIECTBAAIOLIMX IKCIUTYyaTallHOHHO-PEMOHTHBIE paboTel HA OpoO-
CHUTENbHAIX KaHallax.

MontupyioT rpefigep Ha pyKosTH KCKaBaTOpHOTO 000py/10Ba-
HUSI BMECTO KOBILA, TIPUYEM HAMOPHLIA MHAPOLMIHHID, obecneun-
BAIOIMH [MOBOPOT KOBIIA, WIAPHAPHO COCJIHHSIOT € KOPHYCOM
rpeiidepa, 6naronaps uemy rpeiidep MOXKHO NPUHYHUTENBHO M10BO-
pauHuBaTh OTHOCHTENBHO €0 HIAPHUPHOTO KPEIUICHHS ¢ PYKOATHIO,
4TO B CBOIO OYepe/lb MO3BOJIAET OCYILECTBIATH 3aXBaT KyCTAPHUKA C
HAKJIOHHBIX MOBEPXHOCTEH, HANpUMeEp, ¢ OTKOCOB KaHaa.

Texnonoruueckuii npouecc paboTsl rpeiidepa npu oUNCTKE
KaHaJIOB OT CpPe3aHHOH KyCTapHHKOBOH pacTHTEIBHOCTH 3aBH-
CUT TJIaBHBIM 00pa3oM OT BHIA BBIMOJHSAEMBIX HM pabor. DT0
MOKeT ObiTh cO0p OTACNBHBIX CPE3@HHBIX CTBOJIOB KYCTapHHKA,
(dopmupoBanue Kyd u3 cOOpaHHON pacTHTENLHOCTH WM TO-
rpyska ApeBeCHO-KYyCTapHUKOBOH MAacChl B TPAHCMOPTHOE Cpeji-
CTBO. YUHTBHIBAsl 3TO, MOJKHO BBIJIC/INTH TPH OCHOBHBIC CXEMBbI
pabotsl rpeiidepa.

IIpu pabore no nepsoit cxeme (puc. 3.58) NPOU3BOAAT 3aXBaT
OT/ICNbHBIX CTBOJIOB CPE3aHHOr0 KyCTapHMKA, PACIOJIOMCEHHBIX B
TPYAHOMOCTYNHBIX MECTaX /M IUIABAIOLIMX HA MOBEPXHOCTH BO-
JIbl, TPAHCIIOPTHPYEMOI 110 KaHay.
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Puc. 3.58. Texnonornyeckas cxema 3axpara cpe3aHHOT0 KycTapHiKa
rpefidepom ¢ aByMs psgami 3yOnes

[Ipouece c6opa cpesanHoii pacTHTENLHOCTH TpOTEKACT Ciie-
JAy101uUM 00pasom.

['peiidep ¢ monHoCTLIO PacKpbITHIMU YeMIOCTSIMH 7 EpeMe-
AT K MCCTY PACMOJIOKECHUS CPe3aHHoro Kycra (puc. 3.58, a).
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3arem B paboTy BKIIOYAETCH THAPOUMIMHAP 2, KOTOPLIH 4epes
TATH 3, 4 ¥ pblYard 6 MOBOPAYUBAET YEIIOCTH 7 OTHOCHTENBLHO
oceil 8 U CMBIKaeT MepBbIil psl 3aXBaThIBAIOIHX 3yObeB [/, KOTOpbIE
IIPH 3TOM OCYLIECTBIISIFOT 3aXBaT nepBoro Kycra (puc. 3.58, 6). Jlanee
THAPOLMIIMH/P 2 MepeKoYaloT B 3aneproe nonoxenue. Ilocne
9TOro rpeidep noxaercs K MECTy PacloNIOKEHHS CIEAYIOLETo
Kycta (puc. 3.58, g). 3aTeM CHOBa BKJIIOUAETCS THAPOLMIMHAD 2,
KOTOPBIH IMPOJOJ/DKAET OBOPAYMBATL YEHIOCTH 7, B pe3ylibTare
Yero NPOHCXOAMT CMBIKAHHE BTOPOTO PsAJia 3aXBaThIBAIOIHX 3y0b-
eB /2, KOTOpBIE 3aXBaTHIBAIOT BTOPO# KycT (puc. 3.58. 2).

Bropas cxema npezctasaser co0oii nocien0BaTesbHbI 3axXBaT
JIBYX 00BEMOB JIPEBECHO-KYCTAPHMKOBOH MAacchl U MCHOJNb3YeTCs
NpH MoOrpyske coOpaHHON B Baibl WM KyYH PacTHTCIbHOCTH B
TPAHCIOPTHOE CPEJICTBO, & TaKKe NPU (POPMHPOBAHUHK HOBBIX K.

[lepen 3axBaToM mnepBoil mopuuu 3yObst // npeaBapUTENbHO
BHE/APSIOTCS CTPENIOH IMOTPy34uKa B JPEBECHO-KYCTAPHHKOBYIO
maccy Juis ysenuueHus obnema 3axBareiBaemoit mopuuu. Ilocne
9TOr0 BKJIOYACTCS I'MAPOLMIMHP 2, KOTOPBIH Yepes TAru 3, 4 u
pbl4ary 6 BpallaeT YEIOCTH 7 OTHOCHTENBHO OCEH 8 M CMBIKAaeT
NEPBbIH PA 3aXBaTHIBAIOLIMX 3yObeB //, B pe3ynbTaTe 4ero npo-
HCXOMUT 3aXBaT NEepBOH nopuuu pactutenbHocTd. [lpH nanbHei-
(€M BBIIBWKEHHH [ITOKA THAPOLMINHAPA 2 U BPAILCHUH YeIIOCTeH
7 TIPOMCXOJIMT 3axBaT BTOPOH MOPLMH JIPEBECHO-KYCTAPHHKOBOI
MacChl BTOPBIM PSAJIOM 3aXBaThIBAIOLIMX 3yObEB /2, NpH 9TOM nepBas
3aXBAYCHHAA MOPIHS MEPEMENIACTCS BBEPX M CHKHMACTCH MEKIY
JIyrooOpa3HbIMH 3JIeMEHTaMH 9 1 3aXBaTHIBAKOIIUMH 3yObsMHU 1],

Pabora rpeiidepa no Tperei cxeme npeaycMaTpUBAET OYHCTKY
3aXBaYCHHOH UM PACTUTEILHOCTH.

ITocne Toro kak rpefidepoM OCYLIECTBJIEH 3aXBaT OTACIb-
HBIX KYCTOB HJIH JPEBECHO-KYCTAPHUKOBOI Macchl, BKIKOYACTCS
ruApoMoTop 15, kotopblii yepes mydry /4 npHBOAMT BO Bpa-
IEHUE FIKCUCHTPHKOBBIA Bal /3, Ha KOTOPOM LIAPHHUPHO 3aKpe-
wieH ruApouunuuap 2. BosHukarowas npu stom BHOpauus ne-
peaaercs OT THAPOLMIMHAPA 2 yepe3 TArd 3, 4 ¥ pel4aru 6 Ha
YeNIOCTH 7/, 3a CYET YEro MPOUCXOJHUT yAaJeHHE M3 3aXBaycH-
HOH rpeiiepoM ApPeBeCHO-KYCTAPHHKOBOH PacTHTEIbHOCTH
MHUHEpaIbHbIX YACTHIl TPYHTa, THUIH, MyCOpa MJIM cHera (mpu
BBIMOJIHEHHH pabOT B 3UMHUH MEpUO).
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[Ipesnaracmas koncTpykimst rpeiigepa nossonsier Gonee npoms-
BOJIMTENILHO BBIIOJHATE OYHCTKY OPOCHTE/IBHBIX KaHAIOB, HAXOIfi-
IHXCsA B OKCIUTyaTalMOHHOM PEXKHMME, OT CPE3aHHONM JIPEBECHO-
KyCTapHUKOBOH PacTHTENBHOCTH, a TAKKE YIQISNTh CPE3aHHBIH Kyc-
TAPHUK U3 TPYIHOJOCTYIHBIX MECT (M, BLIEMOK H T. 11.).

bnaroziaps BO3MOXHOCTH OCYILCCTBIATh OYMCTKY 3aXBAyuCH-
HOHM PAacTUTE/ILHOCTH OT TPYHTA M Mycopa JaHHbIi rpefidep obec-
MCYHUBACT BLICOKOC KAYCCTBO BhINOMHACMBIX pabot. [Ipu stom
CHIDKCHHC 3aCOPCHHOCTH YAANACMOH PEBECHO-KYCTaAPHHKOBOI

PACTHTCIBHOCTH I'PYHTOM JACT BO3MOKHOCTD /I €€ HAIbHCHIIIErO
XO3SHCTBEHHOT 0 HCIIONb30BAHMS.

3.2.4. Teopernyeckoe 060cHOBAHNE KOHCTPYKIHH
NoAdOPLIMKA CPe3aHHON APeBECHO-KYCTAPHHKOBOI
PACTHTEIBHOCTH

[Ipennoxennas koHcTpykums pabouero oprana (cm. puc. 3.55)
MOXET OBbITh peanu3oBaHa Ha OCHOBE Y)KE€ MMEIOLICHCS MOCITH
noxbopimka mytem HebGonbmoii ce Moaepumsannn. Ha pame 6a-
30BOH MOJIE/IH BMECTO NPHKHMHOI rpebeHKH HE0OX0IMMO CMOH-
THPOBATh paMy C YIUIOTHSAIOIHME rpeberkamu [30].

Y4uTBIBasi, YTO HOBBIM PCLICHHEM B MPCAIOKCHHONH KOHCT-
PYKLHH MOAGOPIIMKA ABIACTCA NPHMCHCHUE YIUIOTHCHHS B MpO-
ecce cOopa Cpe3aHHON IPEBECHO-KyCTAPHHKOBOI PACTHTEIBHO-
CTH, IJIABHOH 3aja4ci SIBJIACTCS OMPEACICHHE TAKUX PalHOHANb-
HBIX MapaMeTpoB pabodero oprana, NpH KOTOPBIX yIIIOTHeHHE Oy-
ACT JIaBaTh MAKCHMAJIbHO MOME3HBII P dekT.

3.2.4.1. Teopemuueckoe obocnosanue
KOHCIPYKMUBHBIX nApAMempos noobopuiuka
C YRIOMHUAIOWUMU ZpebeHKam i

OnpenennM, Kakue TEXHOIOTHYECKHE W KOHCTPYKTHBHBIC Tapa-
METpBI HOBOH KOHCTPYKIIMH NoAOOpIIHKa OyIyT OKa3biBaTh BIHAHHE
Ha NPOLIECC YIUIOTHEHHUS JIPEBECHO-KYCTAPHHKOBOH PaCTHTEILHOCTH.

Ilepen pemenueM naHHOl 3a1a4n HEOOGXOAMMO OTMETUTDH He-
KOTOPbIC TCXHHYECKHE OCOOCHHOCTH PACCMATPHBACMOIi KOHCTPYK-
UM TOAOOPIIHKA:
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e nojbuparonie 3yObs HMEIOT NPAMOJHHEHHYIO TOPH30H-
TaNbHYIO YaCTh, KOTOPasi, INIABHO 3aKPYISIACH, MEPEXOUT B Mps-
MOJIMHEHHY O BEPTHKAJIbHY0 44CTh,

® OChb LIAPHUPHOIO KPEIUICHHs pPaMbl C YILIOTHSFOLHMH Ipe-
GeHKaMH COBIAJaeT C MECTOM PAacrOIOKEHHs KOHLIOB BEPTHKAIb-
HOI 4acTH NOAOHPAIOLIHX 3yObeB;

® YIUIOTHSAIOIHE IPEOCHKH B IMOAHATOM I10J0KEHHH HAKJIOHE-
HbI K TOPH30HTANBLHOI IUIOCKOCTH MO/ TEM K€ YIJIOM, 9TO H paMa;

¢ NPUBOJ YIUIOTHAIOLMX IpedeHOK obecrnednBacT OJMHAKO-
BBl YroJ1 OBOPOTA JUIs K108 rpeOGeHKu.

Kpome Toro, HeoOXOMMO y4ecTb, YTO XapaKTCPUCTHKH Jpe-
BECHO-KYCTAPHHKOBOH PaCTHTEILHOCTH IIPE/ICTABICHDI B JIOCTATOMHO
LIMPOKOM JIMAIiA30HC, & 3HAYUT PELICHHE MOCTAB/ICHHON BLILIE 3a1a-
YH BO3MOYHO TOJIBKO HAa OCHOBE NPHHSATHS HEKOTOPBIX [IOMYLICHHH.

[TepBoe jomyiueHHe NPEeTIONAraeT, YTo Cpe3aHHas pacTHTe/b-
HOCTH PaBHOMEPHO pacHpe/iesicHa Ha OYMILAEMOM yYacTKe IIHpu-
HOIl b, (mMpHHa 3axBaTa MoA0OPIIKKa).

Bo-BTOpBIX, AOMYCTHM, YTO IPEBECHO-KYCTAPHHKOBas Macca
npejcrasusier coOoi ynpyruii marepuasn, HMEIOLHH TMEepBOHA-
HAJIBHY IO TIOTHOCTD €, .

C.I'ICI[OB&TCIIbHO, B IMpouLecCce YIUIOTHCHHA D.peaecno-lcy'crap-
HHKOBOH PacTHTCIIBHOCTH €€ obbem 6y,ueT YMCHBILIATHCA, a 0T
HOCTb pacTH, TO €CTb 6y,II€T BBIMOJIHATHCS YCIIOBHE!

Cy>Cys (3.203)

rae ¢, — IUIOTHOCTb YMJIOTHEHHOIO o0beMa JIpeBECHO-KyCTap-
o 3
HHKOBOH PaCTHTEIbHOCTH, KI/M".

IIpuuem
V,+V.
¢, =¢C, —4—, (3.204)
¥ H vV

rae V,— obbeM YIUIOTHEHHOH TMOPLKMH APEBECHO-KYCTaPHHKOBOH

pactHTenbHOCTH, M'; V, — 06beM paboyero npocTpaHcTBa, BbICBOGO-

JKICHHOTO B MPOIECCC YINTOTHCHHS APCBECHO-KYCT: apHHKOBOﬁ pacTH-
TEJIBHOCTH, M,
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[Ipn sTom Ha ocHoBauuK Beipaxkenus (3.204) MOXKHO 3amHcaTh
PaBEHCTBO:

Cy _V),+VB

Ky
6, 5 2

(3.205)

rae ky,— KOIDGUUMEHT YNIOTHEHHS IPEBECHO-KYCTAPHUKOBOI
PACTHTEIBHOCTH.

B pesynsrare mosopora yniotnsiomel rpeGeHkn BennumMHa
BBICBOOOAMBIIErOCs 06BbEMa cocTaBuT (puc. 3.59):

2
o),
v, =P 0% 3.206
’ 360 ( )
FAC X— JUIMHA YIUIOTHAIOWICH rpebeHkd, M; 6 — yrosa moBoporta
YIJIOTHSOMICH rPeOCHKH OTHOCHTENBHO Pambl, rpat.; b, — mMpHHa
3axBaTa NMogaboOpILIMKa, M.

Puc. 3.59. O6wem pabouero npocrpascrsa,
BLICBOGOXKICHHOTO B MpoIIecce YIIOTHEHHA
coOpaHHOIT IpeBecHO-KyCTapHUKOBOI PACTHTENBHOCTH
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Takum 00pa3oM, Ha BeJHYHHY BBICBOOOMKIEHHOIO oﬁseMé;
BIMSET IIMPHHA 3axBara noadopumka b,, yron nosopora 6 "
JUIMHA X yIuloTHsowlei rpebenku. OjHako mMpHHA 3axsarta b,
3anoseHa B 6a30By10 MOJIe/Ib MOAOOpUIHKa U Oy/leT HMETh OCTO-
SHHOE 3HA4YEHHE. A yroji MoBOpoTa ymioTHsiomel rpebenku 6
onpeensiercs KOHCTpyKiuen ee npusoaa. Cle10BaTeibHO, BEIH-
UMHA BLICBOOOXKAEHHOrO 00BbeMa Gonbiie Bcero OyeT 3aBHCETh OT
JUIMHBI YTUIOTHSIIOILEH rpeOeHKH X, YTO TAKKC HArJSHO JACMOH-
crpupyert rpaduk (puc. 3.60), noctpoennsiit 1o dopmyse (3.206).

¥, - BeicBoBodubwulch obbem, M’

Puc. 3.60. 3aBHcHMOCTE BLICBODOIMBINErOCA 00BEMa
OT yIJ/1a OBOPOTA M ANHHEI YINOTHAONEH rpeGenHKkH (npH b,, =2 ™)

Jlns Toro 4toObl ONpeeNHTh JIHHY Kax/10H YIUIOTHAIOLIEH

rpcﬁeHKu, YCTAaHOBHM 3aBHCHMOCTb MCIKIY obbeMoM YIJIOTHEH-
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HO# NMOPLHMH APEBECHO-KYCTAPHHKOBOH PAaCTHTENBHOCTH H BBICBO-

O0oxaeHHBIM 00BeMOM. Bocmonb3yemcsi IS 3TOro PaBCHCTBOM
(3.205), otkyna

VB
V,= o (3.207)

[MoncraBus B nonyyennoe Breipaxkenue (3.213) dopmyny
(3.206), umeem

pl
; :Eﬁ%' (3.208)
¥
ITpu TOM noa o6bEeMOM YIIIOTHEHHOMN MOPLMK MOAPa3yMeBa-
€TCS TEOMETPHUYCCKHI 00BEM, 3aKIIOYCHHBIH MEXY OMYLLCHHOWN
YIUIOTHAIOIICH rpeOeHKoH U APYrHMHM 3MEMEHTaMH MoadopiiHKa
(pamoii, noaduparouMMH 3yObsMH, coce/iHeH YNIOTHSIONICH rpe-
Genkoif). Taknm 06pasom, 06beM yIuIoTHEHHOI nopuyn V, Mox-

HO OnpeAciuTh Kak

vV, =8b,, (3.209)
rae § — Mmiowaab MOMEpPeYHOro CeYCHHS YIUIOTHCHHOH TOpLHH
JPEBECHO-KYCTApHHKOBOM PaCTHTEILHOCTH, M’

[Tpu >TOM nIOHIAAL NONEPEYHOrO CCUCHUSA YNIOTHEHHON nop-
LIHH €CTh HHYTO MHOE, KaK IUIOMIAagb «IIPOCBETa» MEXKIY OMYLICH-
HOH YIIOTHAIOUICH rpeOCHKOH H APYTHMH 3JIeMEHTaMH moabop-
Ka (pamoit, nogdbuparoiiuMu 3yObsiMH, COCEIHEH YIUTOTHSIONICH
rpebeHkoi).

[Tpuuem, Tak kak Bce rpeOCHKH B mporecce yrioTHenus Oy ay T
MOBOPA4YHBATLCSH HA OJMHAKOBBIH yron ©, To «npocser», obpa-
3yeMblil ITpH ONYCKaHHH Kakaoi rpebeHku, Oyner UMeTh OJHHa-
KOBYI0 (pOpPMY, HO pa3HYIO TUIOIIA/Ib (32 MCKITIOYEHHEM «IIPOCBE-
Ta», 00paszyemoro nepsoii rpebeHKoii).

B cnyuae xe ¢ nepBoii rpeOcHKON YMIOTHCHHAS MOPLMA pac-
THTENBHOCTH, Oy/IeT 3aMKHYTa MEKAY YIUTOTHAIOWEH rpebeHKoi,
cc pamoit 1 noaAGHparoIMMH 3yObIMH.
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Jlns ompeneseHus IUIOMIAAH «TPOCBETa», 0OpasyeMoro npH
ONYCKaHUH NEpBOH rpeOCHKH, BOCIIONB3YeMCs CXEMOH, NPECTaB-
JNICHHO# Ha puc. 3.61.
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Puc. 3.61. Cxema 11 Onpe/ieieH!s NI0omaiH «IpocBeTay,
o6pasyeMoro IpH ONyCKaHWH NepBoii rpebeHKn

CoryacHo cxeme, JUls TIEpBOM rpeOCHKH TUIOIA/h «IIPOCBETA»
COCTAaBHUT:

2 4 —
. 2 .
& x5 coszﬁ sinp . COS;P sin @ ; (3.210)
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rae h, — BBICOTAa BEPTHKAILHOH 4acTH moabupaiomiero 3y6a, ;
F— pajuyc 3akpyriehus noxbupaioumero 3yba, M; X, — JUIHHA
NEPBOH YIUIOTHSIOWIEH TIPeOCHKH, M; ), — PACCTOSHHE MEXLy
OCSIMH IIAPHUPOB paMbl H MEPBOH YIUIOTHsIOIIECH rpeOeHKH, M;
(¢ — yroji HaKkJIOHa paMbl OTHOCHTE/ILHO FOPH30HTAJILHON MIOCKO-
CTH, rpaja.; 6 — yros noBOpoTa YIIOTHSIOWEH rpeGeHKH, rpai.;
B — YIOJl MEXKAY ONMYUICHHOH yIOTHsIomeH rpeGeHkoi u ropu-
30HTaJIbHOM YacTeio noabHparouiero 3yda, rpaj.
Taxoxe u3 cxembl, H300paxeHHo#H Ha puc. 3.61, cneayer, uro

B=a—¢. (3.211)

Takum obpa3som, ecnu nojacraBuTh Bhipaxenue (3.210) B pa-
BEHCTBO (3.209), To 06BEM NepBoii yIIIOTHEHHOI MOPLMH JApeBec-
HO-KYCTapHMKOBOH PACTHTEIBHOCTH COCTABHT:

2 _ 2 1 )2 1
; (44 n), % coszlismﬁ g 0052¢51“¢Jb_,_(3.212)

K= [h,y, cos Q-

B To)e BpeMs BETHUMHY ITOro ke 00beMa MOKHO BBIYHCIUTD
no BeipakeHu1o (3.208), u3 uero cieayer, 4T0 MOKHO HIPUPABHATH
npasbie yacT ypasHenuii (3.208) u (3.212). [Ipeobpasosas mony-
YEHHOE PAaBEHCTBO, HMEEM

360y,h, cosp —90r° (4 - n] +1 80)5,2 cosfsinf +

;o
+180y; cos@sin @ — ———=0.
ik}, =y

U3 cxemsl, npencrabieHHoil Ha puc. 3.61, BujaHo, 41O pac-
CTOSIHHE MEXKYy OCAMH IIAPHHPOB pambl U MEPBOIl yNIOTHAIONIEH
rpebeHKH COCTaBIACT:

(3.213)

P (3214)
sin @
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Jlanee obwveauauM Bhipaxkenns (3.213) u (3.214) B cucremy
YpaBHEHHiI:
360y,h, cosp—90r2(4 - 1t)+180x] cosf sin +
2
X, oL
2 +180y] cospsing—7—— =0, (3.215)
ik}, - li

_x;sinB-h,
sing

x,sinf—h,
[ToactaBum BhIpaXKCHHE ————= BMECTO V, B TepBoe
sing
ypaBHenue cuerembl (3.215) ¥ U3 NONYYEHHOrO ypPaBHCHHUS BbI-
YHCITAM JUTHHY TIepBOH TPeOeHKH:

{ 90[2hfctg(p +r2(4- rr))

X = (3.216)

o
VlSOcosBsinB+1805in2[3ctg{p—(
ky—li

Jlna onpejenieHus IUIOLIAH «MPOCBETa», 00pa3yeMoro Kax-
JOW mnocneAyrouieH i-if yrmmoTHsAoLeH rpeOeHKkoi, paccMoTpuM
cxemy, H300paXkeHHY10 Ha puc. 3.62.

CorslacHO cxeme, Ui i-if yNIOTHAIOMEH rpeGeHKH MIomanb
«TIPOCBETa» COCTABUT:

2 .
i X. ,COSpsin
S, = y;x;_;cos@sinP — %z c0SPsinp +

N (3.217)
e cosf sinf LY coscpsm(p’
2 2
rae X, , — JUIMHA TpeAbUIyLIeH YIUIOTHAIOIEGH TpeOCHKH, M; X,—

JUIHHHA i-i YIUIOTHAIOMICH TPeOCHKH, M; y;, — pacCTOSHHE MEXIy
OCAMH LAPHUPOB i-i M NpenbIAyeH yIIOTHAOLEH rpeOeHOK, M.
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Puc. 3.62. Cxema Jins onpejie/IeHHs MU0 H «IIPOCBETay,
oBpazyeMoro MpH onmycKaHuu i-i ynnotHsonei rpeberku

COOTBETCTBEHHO, NIPH ONYCKaHUH /- yIIOTHAIONIEH rpebeHKu
00beM YIUIOTHEHHOH MOPUHH APEBECHO-KYCTAPHHKOBOH pacTH-
TELHOCTH MOJKHO ONPEIENINTh 1o opmyie:

x2, cosPsinp
V,X;_ cos@sinfp - —————+
- 2 b

2 . 2 i
L X c052B sinf3 LY cosztpsm(p

» . (3218)

[MoxcraBus Boipakenue (3.218) B hopmyny (3.210) u nposens
npeobpa3oBaHue, MOIYyYaeM CJIEYIOIEe PABEHCTBO:
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360y,x, , cos@sinB—180x7, cosP sinf +
2

2 A O
+180x7 cosP sinf + 1807 cospsinp———=0. (3.219)
lky ~1)

M3 cxemsl, npesictasicHHoi Ha puc. 3.62, BUAHO, uTO pac-
CTOSIHHE MEXKIY OCSMH HIAPHHPOB i-H H NpeabIAyLIeH YIIOTHAIO-
11 rpeOCHOK MOMKHO BBIMHCIIHTH 1O (opMyJIe:

(x, —x, ,)sinp

- (3.220)
sin @

Y =

O0bemuuM BoipaxkeHns (3.219) u (3.220) B cucteMy ypaBHEHHIA:

360y,x, , cos @sin B —180x; , cos B sinp +

2
{+180x} cos B sinp + 180 y? cos @sin ¢ — e =0, (3.221)
ikymli

y, = (-“i — X ,)Sil‘l p
it sin @
(x‘. — X )Sinﬁ
IToacTaBuM BBIpAXKEHHE -——————— BMECTO y; B IEpBOC
sin@

ypaBHeHue cuctemsl (3.221) u nocne ero npeoOpa3oBaHus Momy-
YMM YpaBHECHHE Ul pacyeTa JIMHbI KaKAOH nocnenymwoluei i-it
rpeOeHKH:

2 (a3 2 i
. ISOxi__,(sm Bctg({)"'cosﬁsmﬁ] . (3222

180cos sind + 180sin’ B ctgp — it
f sing Bctge m

Ucnons3ys dopmyssl (3.216) u (3.222) nis onpenencuus x,
X,, IpHUBeJIeM cuctembl ypaBHenuii (3.215) u (3.221) k 6onee mnpo-
CTOMY BUJLY:
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| oolericige+r(4-m)
8= ) . 2 o
180 cos B sinP + 180 sin~ f ctgp —
; iky 1) (3.223)
x, sinf3—nh
y| s | - B 3
sin @
o= ISOxf_,(sinzﬁctg(p-kcosﬁ sinB)
£ . . o
180 cos 3 sinf3 +180sin” B ctgp —
1 Ramp PP~ 21 (229)
X, — X, )sin
y,' — ( i ‘[—l) (p.
sin @

Ha ocHOBaHMM BBIIIEH3IO0KEHHBIX TEOPETHYECKHUX H3bICKa-
HUH MOXXKHO C/eNaTh ciaeayiouiee 3akiiouenue: 3pHexTuBHOCTD
YIUIOTHEHHS COOPaHHOH PAacTHTENLHOCTH OyJeT 3aBHCETb OT Be-
JMYHUHBI BHOBb BBICBOOOXKIGHHOrO pabovero MmpocTpaHcTBa MOA-
Oopumka, KOTOpOE, B CBOIO O4epelb, NpH b, =constu 6 = const
3aBUCHT OT [UIMHBI yILIOTHsIOIKMX rpebenok. Kpome Toro, o0bem
YIUIOTHEHHOH NOPLUHH JPEBECHO-KYCTAPHHKOBOH pPacTHTENbHO-
CTH 3aBHCHT KaK OT JUIMHBI YIUIOTHSIOIIEH rpeOeHKH, TaK W OT
PACCTOSHHS MEKAY OCSMH LIAPHUPOB COCEIAHMX rpebeHok (s
nepBoi rpeOCHKH — OT PACCTOSHUS MEXKIY OCBIO €€ IIapHUpa W
OCBI0 LIAPHHPHOIO KperuieHusi pamel Ha noadopumke). [Tpuyem
BCE ATH HapaMeTps! CBA3bIBACT KOIPPHIUHEHT YIUIOTHEHHUSA, [10Ka-
3BIBAIOMIMH, BO CKONBKO Pa3 YBEAHUYUIACH ILIOTHOCTH JAPEBECHO-
KYCTapHUKOBOH pACTMTENBHOCTH MO OTHOLIEHHIO K €€ MepBOHa-
4aJIbHOM IJIOTHOCTH.

Jlns ompeznencHus palMoOHANbHBIX 3HA4YCHHWI 0003HAYeH-

HBIX TCXHOJOIHYE€CKHX H KOHCTPYKUHOHHBIX NapaMcTpOB NoA- )

Gopmuka HEOOX0AMMO TNOABEPrHYTh H3YHYCHHIO BONPOC O
BIIMSAHMH NpOLlecca YIUIOTHEHHS HA POCT MPOH3BOJHTEIBLHOCTH
noaA00pLIHKA.

334

3.2.4.2. Bauanue npoyecca yniomuenus
OpPeBeCHO-KYCIapHUKOBON PACmUmenbnocmu
Ha RPOU3600UMENbHOCIb NOOGOPpULUKa

Tak kax panee GbiI0 NPHHSATO JOMYIUEHNE, COTNACHO KOTOPO-
MY PACTHTEILHOCTb MOCHE CPE3KH PAaBHOMEPHO paclpesielicHa Ha
yyacTke O6epmbl wnpnHoit b, (mmprHa 3axBata moaopimka), To,

CJIC/I0BATCIILHO, NOAGOPIIMK GYACT OYHIIATE IOBEPXHOCTH GEpMBb
3a OJIMH TPOXOJI.

Torna nponssozmrensrocTs nobopuwika I, , He OCHAICHHO-
IO YIUIOTHSIOIHMMH IPEOCHKAaMH, MOKHO ONPEEINTB 110 hopMysie:

I, =22
T

i}

I,.b,, (3.225)

rae T, — Bpemst uukia, ¢; /,, — JUIMHA y4acTKa GepMbI, OYHILACMO-
r0 3a LMK paboTsl, M; b, — MIMPHHA 3aXBaTa MOAGOPIINKA, M.

Bpemsi paGouero nukna T, mwis nogGopuuka 6e3 ymioTHsio-
X rpedeHok coctaBuT (puc. 3.63):

T =t +t, +t,+1,, (3.226)

TAe {. — BpeMs, 3aTpayuBacMoe Ha c6Op IPEBECHO-KYCTAPHUKOBO
PacTUTENLHOCTH, C; [, — BPEMS Ha MEPEMEIICHHE MOAGOPLIMKA K
MECTY BBITPY3KH, C; /, — BPEMsl, 3aTPaYCHHOC HA PA3rpy3Ky MOJ-
Oopiumka, ¢; f,, — BpeMs Ha BO3BpaT MoAGOpIINKA B pabouee no-
NIOKEHHUE, C.

YuureiBas, uro cGop cpe3aHHON PACTHTCABHOCTH Oyxer npo-
HCXOIHTH JI0 TCX MOp, MOKA OHA MOJHOCTHIO HE 3aMONHUT paGoumii
00beM noadOpIIHKa, JUINHY y4acTKa 6epMbl, OYUIEHHOTO 3a IHKT

paboTh noabopumka Ge3 yIIOTHAIOMMX TPEGEHOK, MOKHO orpe-
JCIHTE 10 hopMyJIc:
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100007, , Jlns onpenenchus pabouero o0ObeMa paccMaTpHBAEMON KOHCT-
ou "‘-—“_——b % ’ (3.227) PYKIMH TOAOOPIIMKA BOCHOIB3YEMCS CXEMOH, MpEeICTaBNCHHOH Ha
3" 3an pHuc. 3.64.

rae V,, — pabouuit o6bem noabopuuka, M*; V., — 3amac apese-

CHHBI Ha eIMHHUILY TJIOLIA/IH, M>/Ta.

' |
{ Padovud |
| uukn lt
| 1 | 2
: I
F |
' [

| Paosud

|

|

_ |
A | ( e

- |

|

——O> Om=0—0>C “ ”

Puc. 3.64. Cxema 1 onpe/ieneHus TIOLIAH KITPOCBETay,
obpasyeMoro Mex 1y moaOHpaloIHMH 3yGbAMH H pamoil s rpebeHok

0Ck tgunemp Uu KOWana

| BRI Pa6ouuii 06bem nmoadopIMKa MOXKHO ONPEICINTL KaK [IPOW3-

B - - (B0 (PEICNHOU DOCTUME ApHOCM © - redepuenue cBopa pacmume sswocmu BCACHHC HNIHPHHBI €T0 3aXBaTa Ha IJ10LIa/1b IIpOCBETAa, 06p33yeM0-

NA - nepeneuenie nodbopuana « wecny poizay © - pusepya odliopemns (apmopobince xysa ro Mexay nonbupalomuMH 3yObAMH H paMoil Uit rpeGeHOK
& - bosbpom nodBopuwmo & pobovee noroxedue -y Bpammai por my [
V]:I.O = Sp_oa‘;'1 , WIH |

Puc. 3.63. CrpykTypa pabouero uukia noadopiHka:
a — 6e3 yNIOTHAOMHKX TpeGeHoK; 6 — ¢ yNIOTHAIOWHMH rpebeHKaMu

h3f3—r2(4*n)+£t2g—(p~

[Ipu sToM nox paGounm oOBEMOM NOADOPIIMKA CAEAYET MOo- V.= b, , (3.228) ‘
HHMAaTh FEOMETPHYCCKUI 00beM, KOTOPBIH MOXKET ObITh pasMerieH g (,tgp+ A, ) sin(90 - B)sin(180 — o — (90— B)) ’
MEXIY €ro OCHOBHBIMH 3JIEMEHTAMH — no,aﬁnpatolllﬂmﬂ 3yObsiMH H - 2sina
pamoii s rpebeHOK.
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rae §,, — MIOmaas mpocseta, oOpasyeMoro Mekay Moadupao-

wuMH 3yObsMH ¥ pamoit Ui rpeberok, Mm% /, — aiuHa moaOu-
patomero 3y6a, m.

[TpumeHeHre ynIOTHEHUSE APEBECHO-KYCTAPHUKOBON MAaCChl
HEMOCPEACTBEHHO B npolecce ce cbopa mo3BojfeT BHICBOOOANTH
dacTh pabouero obbema noadopmKa, B KOTOPLI 3aTeM cobupa-
CTCsl IONOJIHKTEbHASA TOPIMA CPE3aHHOH PACTHTEIBHOCTH.

Takum oGpasom, ¢akTudecknii 00bEM JpeBECHO-KycTap-
HHKOBOH Macchl V., KOTOpbIH MOXeET cobpath noabopumk ¢ yn-

JIOTHAKOUIHMH IPCGCHKE‘IMH 3a OJIHH paﬁowﬁ HHKJI, COCTABHT!
n
Vo =2V,ik, (3.229)

rae V,,— 0o6beM yNnIoTHEHHOH MOPLMH APEBECHO-KYCTAPHUKOBOH

PAaCTHTENLHOCTH, JI0 KOTOPOTO OHA CHKMMACTCH B MPOIECCE OIyC-
Kauus i-oi yrnoTHsioueii rpebenku, M’, k, — koddduument yn-

JIOTHEHHMS JIPEBECHO-KYCTAPHHKOBOH PACTUTEIBLHOCTH; /1 — YHCIIO
YIUIOTHAIOIUX TPEOCHOK, HIT.
n
Tak kak XV k >V

vitty po’
i=

JIPEBECHO-KYCTAPHHKOBOH Macchl MO3BoJIsieT MOAOOPIINKY, OCHA-
IICHHOMY YIUIOTHAIOMMMHU TpeOEHKaMu, 3a OMH pabouuii LUK
NPOU3BO/IMTE OUMCTKY y4yacTKa Oonbineii anuHbi:

TO cOOp MOMOJHUTENBHOTO 0OBEMa

n
100002V k.

. i=l
lisy = == (3.230)

3 3an
B cBoio ouepenp, yBenHyeHHE JUIMHBI OYHINACMOIO YYacTKa
COKpAaTHT 4MCI0 paboyHMX HHMKIOB B 4Yac, 4TO MO3BOIHT CIKOHO-

MHTh BPEMs, 3aTPaunBacMOE Ha pasrpy3ky noabopiumka.

Ha ocnopannu opmynbl (3.225) ¢ HCNONB30BAHUEM BBIPKCHHS
(3.230), 3anuuem GopMyIty UIsl ONpeesieHHs TIPON3BOAUTEILHOCTH

no00pIHMKa, OCHAIICHHOTO YIUIOTHSOUMMH rpebenkamu [1

noay *
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3600
=—I b =
noj.y ou.y™3
Tu.y

100003V, k, 3,6-10"3V, k
_ 3600, ZViky s e
T.. ' bV.. T,V

wy Ly  3an

I1

rae T,, — Bpems paboyero wukia Jyist NoJ00pIIHKa ¢ YIVIOTHSIO-

HIMMH TpebeHKaMH, C.

[lpudgem, npu onpencieHUH BpeMeHH pabouero UMKIA s
noa00pIINKa ¢ YIUIOTHSIOIMMHU IpeOEHKaMH OMMMO YBEJIHYCHMS
BPEMEHH Ha cOOp CPe3aHHOH PacTUTENLHOCTH HEOOXOIHMO Y4eCTh
TAKKe BPEMS Ha MOABEM YIUIOTHAIOIMX IpebeHOK MpH pasrpyske
noadopIuKa.

Takum o6pasom, Bpems paGodero uukia st moadopiMKa ¢
YIUIOTHSAIOLUMY IPeOEHKAMH COCTABHT:

100003V k,
Tuy =—j=|—'+r"l +'rn +n!n,r +tn2’ (3232)
’ VIIUHbSVﬁ[I

rae v, — CKOpOCTb nepemenieHHs noadopmuka npu cbope ape-

noea
BECHO-KYCTapHHKOBOH PacTHTENLHOCTH, M/C; I, — BpeMs, 3aTpa-

YUBAEMOE HA TOJHATHE OJHOIH YMIOTHAIOLICH TPeOCHKH MpH pas-
rpy3Ke noadopimKa.

Anamus hopmyibl (3.231) nokassiBaeT, 4TO MPOH3BOANTEILHOCT
no00pIIHKa ¢ YIUIOTHAIOIHMH rpeOCHKaMH, KaK H JpyrHe €ro na-
paMeTpsl, ONpE/IeCHHbIC PaHee, 3aBUCAT OT KOdpduLmMeHTa yrior-
HEHHs JIPEBECHO-KYCTapHHKOBOI pacturenbHocT k. Ilpu atom ¢

yBEJIHYEHHEM 3Ha4eHUs ko uLIMeHTa yIUIOTHEHHS W YHCa YIUIOT-
HEHHBIX TOAOOPIIMKOM TIOPLMHA PacTHTENLHOCTH €ro MpOU3BO/IM-
TenbHOCTL Oyzer Bo3pactath. OnHAKO B JCHCTBUTENBLHOCTH OyayT
HWMETh MECTO JBa OrPaHUYHBAIOLIMX (aKTOopa — 310, BO-MEPBLIX, I'€0-
MeTpHYecKas BMECTHMOCTB robopuka (ero pabounii 00bem), a Bo-
BTOPBIX, TPY3010/bEMHOCTb 0a30BOI0 TPAKTOPA.
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B ¢Boi0 ouepenp KOIPPUIHCHT yNIOTHCHNS HANPSAMYIO 3aBH-
CHT OT TMCPBOHAYATBLHON TJIOTHOCTH JIPEBECHO-KYCTAPHHKOBOH
PACTHTEILHOCTH W OT F€OMETPHUYCCKHUX MapaMeTpOB PaMbl U yII-
JOTHAKIMX TPeOeHOK (OT JUTMHBI YNJIOTHAIOIMNX I'PeOCHOK M
PaccTOAHUS MCKIY OCAMH HMX UIAPHHPHOIO KPEIUICHHS Ha pa-
me). OYeBHIHO, YTO IPU KAKOM-TO BIIOJIHE ONpPEACACHHOM 3Ha-
yeHuH kodduimenta ynnoraenns pabounii o6bem moadopiu-
ka Oyner Haubosiee MOJHO 3aMONHEH PACTHTENBHOCTBIO, M IPH
stom Oyzner obecnednBaThCss MakCHMAlTbHOE HCIOIb30BAHUC
rpy3onoabeMHocTi 0a3oBoii MamuHbl. TO ecTh MpHU TaKoM 3Ha-
yeHuH Kod(duuuenTa ymioTHeHHs MPOMU3BOAMTENIBHOCTH MOJI-
OopiHKa JOCTHIHET MAKCHMAJIbHOIO 3HAYCHHA. A Mapamerpbl
10100PIHKA, YAOBIETBOPSIOUIHE 3THM YCIOBHAM, OyayT siB-
JSTHCA ONTHMANbHBIMH.

Takum oOpa3zoMm, onpeiencHUE PAMHOHANBHBIX MAPAMETPOB
noAGOPIIMKA C YIUIOTHAIOIMMH rpeOeHKaMH CBOAMTCA K 3ajayc
MX ONTHMH3ALHH, PCIIacMONH HAa OCHOBE MAaTEMaTHYECKOro MOJIe-
JTHPOBAHUS.

3.2.4.3. Onmumuzayus KOHCMPYKIMUGHHIX
U MEeXHONOZUYECKUX RAPAMEMPOE NOOGOPILIIKA,
OCHAWEHH 020 YNTOMHAIOWUMU ZpebeHKamu

3ajaun ONTUMM3AIMH TTAPAMETPOB MOAOOPIIMKA € YIUIOTHSIO-
IMMH TpeOeHKaMH HE3aBHCHMO OT 00JacTH MX NMPUMEHCHHS pe-
IIAK0TCS METONAAMH MAaTEeMaTHYECKOTO NPOTPaMMHUPOBAHMSA, B 4a-
CTHOCTH JIMHEHHOTO, HEIMHEHHOTO W TMHAMHYECKOTO.

ITpn 2TOM penreHue 3aaayv ONTHMH3ALKHU APAMETPOB MO/~
Oopuiuka, paBHO Kak W no0oit Apyroi 3amayM ONTHMH3AINH,
HE3aBHCHMO OT 00nacTH ec mpuMeHeHHs, OyaeT OCyIeCTBAsATHCS
o cneayrouei obueit cxeme (puc. 3.65).

B namem ciyyae nenbio 3ajaun ONTHMH3ALHK ABIAETCS ONpe-
JIeJIEHHE TAKMX TapaMeTpoB MoabopIINKa, TPH KOTOPBIX €ro Mpo-
H3BOJMTENBHOCTh OYyJET JOCTHTaTh MAKCHMaJbHbIX 3HAYCHHI,
YyurteiBasg 3T0, HEJCBYI0 (DYHKIMIO MaTeMaTHYECKOH MOCHu
MO’KHO 3aIIHCaTh B CACAYIOMICM BHJIC:
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3,6-107}51/”1(”
My = = ; ~ 5 max, (3.233)

wy, an

rae V, — 00bEM YIUIOTHCHHOH MOPIUH APEBECHO-KYCTapHUKOBOH
i

PACTUTENBLHOCTH, CKATOH i-il yIUIOTHAIONIEH TPeOCHKON NpH j-M

kod(puumente ynnorHenus, M*; k, — 3HayeHue j-ro koddh@uum-
1

¥

enta ynotHenus; 7, — Bpems paGouero LMKiIa noAGOpIIMKa NP
"

J-M K03 GHIHEHTE YIUIOTHEHHUS, C.

Nocmanobka 3adasu
onmuMu3auuU {

Bubop kpumepus
{ ONMUMANLHACMU

MNodzomobka u avanus
ucxodHex OaHHBIX I,

Yemanobaenue 3abucumocmed
{ mMexdy nopamempamu 3adaqu

Mocmpoexue MameMomu4eckou
modenu \

Pewexue 3ada4u ¢ NPUMEHEHUEM
mameMamuyeckux Memodob u 3BM

Puc. 3.65. Cxema peuieHns 3a1a4 ONTHMH3ALHK

Ipuuem, cornacHo dopmyne (3.208), ofbeM ymIOTHEHHOT
MOPIMH JIPEBECHO-KYCTAPHHKOBOH PACTHTENILHOCTH, CKAaTOH i-H
YIUIOTHSOIIEH rpeGeHKoi, npu j-M Kod(GPHUIHEHTe YIUIOTHEHHS,
COCTaBUT:

e ab

V, =—f—, (3.234)
Y360, ~1

TAC X; — JUIMHA I-i YIUIOTHSIOLICH rpeGeHKH NpHU j-M Koa{quuu-_

CHTC YILUIOTHEHHA, M.
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Bpems pabGouero umkia nmoabopiwmka npu j-M Kodpdunnente
YIUIOTHEHHA MOKHO ONPEACIUTh HA OCHOBaHHH (Gopmyis (3.232):

1 0(}l00§I v, Ky,

y T S e S
Yy v bV

noa~3- 3an

$l, Hl at, 4, (3235)

Ucnons3ys cucremy ypasuenmii (3.223), i 3Ha4CHHS j-TO
K03 PUIHECHTA YIUIOTHCHHS MOXXHO HAWTH JUIMHY TICPBOH YIIOT-
Hsolell rpeOCHKH M PACCTOSIHHE MEKAY OChI0 e¢ IMIapHHpa |
OCBI0 LIAPHHUPHOTO KPEIJICHHS pamMbl Ha MOA0OPIIHKE:

-

" B I 90(2hfctg(p +r(4- ‘.'t))
(i=)j = )
180cosp sin B +180sin’ B ctgp — o
] lky. -1 ' (3.236)
Xy SINB- Ay
Yii=nyj _}SiT'

L

Onpenenuts IIMHY KOXIOH nocnenyromieli i-H yrioTHAIOMIEH
rpeOCHKH M PACCTOSHHE MEXKJY OChIO €€ IIAPHUPA H OChIO IIAPHH-
pa npenbuIyLieH rpebeHKH Ui 3HaYeHus j-ro kodhduuuenta yn-
JIOTHEHUS MO’KHO Ha OCHOBE CHCTEMbI YpaBHeHHii (3.224):

L. I 180x(, 4, (sin? B ctge+ cosp sinB)

if

180 cosP sinP +180sin’ f ctgp — L
Peie lkw.—l) (3.237)

(xnr' = x(,-_,,j)s1n|3
sin

Vi =

Janee onpenenum psAn orpaHHdcHMil, 6€3 BBOJA KOTOPBIX pe-
IICHUE TaHHOM 3a1aun OyIeT HEBO3MOXKHO.

1. CymmapHbliit 066eM YIUIOTHCHHBIX MOPUHH PACTHTEILHOCTH
HE JIOJDKEH TNpPEBBILATH FCOMETPHYECKYIO BMECTHMOCTh MOAOOp-
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muka (ero pabounii 06bem). JLisi 3anucH 3TOro yClIoBUs BBCIACM
TaKoil mapameTp, Kak KOY(QOHIHMEHT HCIOIL30BAHNA pabouero
oObema 1o 00pIIHKa:

k, =EL" <1, (3.238)

2. Crneayer MakCHMABHO HCIO/B30BaTh IPy30MOAbEMHOCTE
6a30B0il MALIMHbI, HO [IPH 3TOM CyMMapHas Macca noaGOpIIMKa 1
coOpaHHO# PACTHTENLHOCTH HE JIOJDKHA €€ MPEBbILIATD. Jlns 3anu-
CH JIAHHOTO YCIIOBHSI BBECM KOI(POHUUHCHT HCIONBL30BAHUSA IPY-

30M10/bEMHOCTH:
n
_ZVyukpru +Mn0,’|
kip = ! <I, (3.239)
Q
rae p, — MNepBOHA4anbHas [UIOTHOCTH coOpaHHOM JPEBECHO-

KYCTAPHHUKOBOH PAaCTHTE/IbHOCTH, Kkr/m’; M, — OpueHTHPOBOY-
Hasi macca mojbopmuka, Kr; ( — Ipy30HOJbEeMHOCTh 6aszoBoil

MALINHBI, KT

3. Eciu BHMMATEJIBHO MPOAHAIW3UPOBATh PABEHCTBA, BXO/s-
1pe B cuctTeMsl ypaaenuii (3.236) u (3.237), TO MOKHO 3aMETHTb,
YTO JAHHBIE CHCTEMBI YPABHEHHH HMEIOT PEILCHHE B ClTydae, Korja
3HAMEHATE/b B MOJIKOPEHHOM BBIPaKEHHH 00/IbIIC HYS, T. €. NPH
BBINIOJIHEHHH CJIEYIOLLErO YCIIOBHS:

2 o
180cosB sinf +180sin” B ctgp — >0,
f sinfs Petge m

npeodpasys KOTOPOE MOy YHM:

k.. >1 =

> 1+ . 3.240
Y 180sin B(cos B + sin p ctge) ( )
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Taxum 06pasom, HepaseHcTBo (3.240) GyzeT CIyuThb ere o-
HHM OTPaHHYCHHEM.

4. B KaueCTBe MOMONHHUTENLHOTO OIPAHHYEHHS MOXKHO BBECTH
(opmyy (3.228), cyxantyio suis onpenenenus pabouero ob6bema
nogdopLukKa.

Y4auThiBask yCTaHOBICHHBIE OFPAHMYCHHS M 3aBHCHMOCTH, Ma-
TEMaTHYCCKas MOJC/b ONTUMHU3AIMH KOHCTPYKTHBHBIX H TEXHOJIO-
THYCCKHX MapaMeTpoB MoAGOpPIIMKA, OCHALICHHOIO YILIOTHSIO-
mmMu rpebeskamu, 6y aeT MMETh CleyIOmHil BHL:

7 n
36:10° 5, k,

1., = 7},‘,,;.;/ — — max ;
( 2
v - mab, ,
" 3600k, 1
100003V, k,
e s—=dmb” gy gy : ;
.y, meb_‘Vlan in B + "tﬂ'.l' + tl‘lz L]
90\2h ctgp+r2(4 -
X(i=1); = ( soawer | E)) ,(3.241)
180cosP sinP +180sin> Bctg(p—(
)3 kyj -1
Xi=py; SINP — A,
Yi=n; = _—““W_‘“
. 180x2_,,, (sin B ctgg + cosp sin)
if d
180cos sinP +180sin? B ctgep — >
lkyj - i]
oo (xg — Xi-yj )sinﬁ
? sin @ .

ZVY.} iVy.ky.pn +Mnon
= i=1 S] . _ i=1 if i <1.
p.o 3 k:‘p =" 1 E)
Vs 0
k, >1 e

+ : : 3
Y 180sine(cosp + sins ctgo)

+;31gq, (gjtg(p+hj)zsirl(90—B)sin(180~a—(90—|3))]b .

V. = —r}4—- ’
e [h‘i‘ Fign) 2 2sina,

(i=1,2,..., n=1L,m j=1,2,..., m—1,m).

Jlns pacyera peasibHBIX 3Ha4YCHMI ¢ Hcnons3oBanuem OBM
TNPEVIOKEHHAs MATEMaTHYCCKas MOZIeb ObUIa peanu3oBaHa B Ha-
IeH MporpamMMe ¢ ycJIOBHBIM HasBaHueM «I'Mapa-z», TEKCT KOTO-
poii OBl HaNMMCaH ¢ MCIIONBL30BaHUEM CHHTAaKcHca si3bika QBasic.
Jaunas nporpamMa paboTaeT KaK HE3aBHCHMOC NpHIOKeHHE MS-
DOS u 3amyckaercsi B Cpeiic ONEPALHOHHLIX CHCTEM CeMeicTBa
Microsoft Windows.

B nporpamme «'unpa-z» kod(pduiuHeHT ynaoTHEHHs aBTOMa-
Tayecku npuaumaet 900 3uwavennit (j = 1, 2, ..., 900 (m = 900)),
KOTOpHIC 3apaloTcs B auanasone or 1 no 10 ¢ warom 0,01. Jlna
onpeecHHs KOJUYECTBA YIUIOTHAIOMHNX TPEOCHOK CIIYHHT CYeT-
YHK, KOTOpBIii cpabaThiBacT B cilyyae, KOrjla pac4eTHBIC mapaMer-
PBI [l KaXKA0H HOBOM rpeOEHKH yHOBICTBOPAIOT YCIOBHAM IPH-
HATBIX OTPAaHHYCHHH,

Pe3ynbpTarsl pacuyeToB, BBIIOJHEHHBIX € HCIOIBL30BAHHEM I1PO-
rpammsl «I'Hapa-z», npeacraBieHsl B Tabm. 3.2.

Ha ocHOBe mONy4eHHBIX HAaHHBIX OBIT MOCTpPOEH rpaduk
(puc. 3.66), xapakrtepusywouuid 3pPekTHBHOCTL NPHMCHECHUA
YIUIOTHEHUST cOOPaHHOH PAacTUTENBHOCTH B 3aBUCHMOCTH OT €€
nepBoHavaNbHOM muotTHocTH. CoOrjnacHo npeicTaBIeHHOMY Ipa-
¢uKy, yem HIKEe NepBOHaYaIbHasA MIOTHOCTh APEBECHO-KyCTap-
HUKOBOH PACTHTEIBHOCTH, TeM B OOJbLICH CTENEHH €€ YIIOT-
HEHHE 00ecneynBaeT pocT MPOU3BOUTEILHOCTH MMOAOOPIIHKA.
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Pic. 3.66. DddekTHBHOCTE TPUMEHEHHS YIUIOTHEHHA
coOpaHHOI PacTHTENBHOCTH B 3aBHCHMOCTH OT €¢ MepBOHAYANBHON MIOTHOCTH

OnHako aHanu3 TCOPCTHYCCKUX MAaTCpHaIOB HE MO3BOJIHJI Bbl-

it pactu-

Oupaemo

TCJBbHOCTH, KOTOPBIC MOKHO ObUI0 OBI HCIIOJIL30BATH B pacucTax.

SIBUTh JICHCTBUTC/IBHBIX IAHHBIX O TUIOTHOCTH CO

W AOTLT0T

[

ITosTromy nns pacuyera palHOHANBHBIX MapaMeTPoOB NOAOOPLIMKA
CPCIHIO0 NMEPBOHAYAIBHYIO MJIOTHOCTH APEBECHO-KYCTAPHUKOBOH

v

PACTHTCABHOCTH /1A KOHKPCTHBIX TPOH3BOACTBCHHBIX YCIOBHH

CICOYCT ONMPCACIATE 3KCIICPHMCHTAJIbHBIM MYTCM.
349

Taxxe MOJIYHCHHBIC HJaHHBIC NMO3BOJAIOT HArIAAHO MPOACMOH-
CTPHPOBAaTh, KaK pacnpCAciACTCsa BPpEMA LHK/IA MO OncpauuaM JJid
nonﬁopmuka C VIIIOTHAKUIHMH rpeﬁeuxawm H A4 TaKOoro xe

noadopuuka 06e3 yriotHsomux rpedbeHox (puc. 3.67).
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Puc. 3.67. PacnpeaeneHue BpeMerH paGoyero NHKIa noadopinka
1o onepanHaM (npu c6ope pacTHTENBHOCTH
¢ NMepBOHAYABHOI MIOTHOCTEIO 90 Kr/M’):
1 — cOop cpe3aHHOii pacTHTENBHOCTH,
2 — niepeMeInIeH e K MECTy pasrpyski; 3 — pasrpy3ka moaGopiiKa;
4 — Bo3Bpar B pabouee NoJNOKEHHE

Kpome TOro, 04eBHIHBIM NPESHMYILECTBOM 110AGOpIIMKa ¢ YII-
JIOTHSIOIMMH rpeGeHKaMH SBJISETCS TO, YTO U3 COOpaHHOH MM
PacTUTENLHOCTH (JOPMHPYETCS TOPa3/i0 MEHBIIEE KOJIHYECTBO Ky,
KOTOpBIE K TOMY JKe SABJISIOTCA Oosiee IIIOTHBIMH M KOMIIAKTHBIMH,
[IpuueM MMEHHO JTO OGCTOATENBCTBO JACT MONOKHTEIbHBIH -
(DeKT B TEXHOJIOTMYECKOM [UIAHE, TAK KaK NpH nepepadoTke Apese-
CHHBI HA LIENY YUCJIO MICPEMEIICHHIT pyOUILHON MALIHHEI OT Ky4YH
K KydYe COKPATHTCS H B TOXKE BPEeMsl YBEJIHUHTCS JUTHTEILHOCTE €¢
MO3HLHOHHOH paboThI.

3.2.4.4. Teopemuueckoe obocnosanue
KOHCMPYKHUBHBIX NAPAMEMPOs
00noAHUMeENbHBIX 3400pHbIX 3y0bes nodbopuiuKka

ITpouecc ouucTKH GEpMbl OT CPE3aHHON PACTHTENBHOCTH OC-
NI0KHEH MHOYKECTBOM Pa3NHYHbIX (paKTOPOB, OJHHM M3 KOTOPBIX
ABASETCS HEOGXOMMMOCTh COOMpaTh Kak KpynHble, Tak u Gosee
MEJIKHE JPEBECHBIC OCTATKH. 3a4acTyl0 MEJIKHE Cy4bsi H BETBH 110-
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a/Ial0T B TEXHOJOIHYECKHE IICIH MCKIY MOAOHPAIOIIUMH 3y0bsi-
MH H OCTalOTCS HA OYHMIIIAEMOM YYaCTKe, CHH)KAsi TEM CaMbIM Ka-
YECTBO BBINOJHsAEMbIX paboT. /i Toro 4yTodbl COKpaTUTH KOJIHYE-
CTBO MOTEPb, MPEIATACTCS MEXKIY MONOHPAIOIMMH 3yObAMH pa3-
MECTHTH JIOTIOJTHHTENIbHBIC 3a00pHbIC 3y0Obsi.

VuuThiBas, 4TO Ha OYHMIIIAEMOIT TeppuTOpHH OyIeT pacnonaraTbes
OONBIIOC KOJMYECTBO MHCH, 33 OCHOBY TPH MPOCKTHPOBAHHH TAKHX
3yObeB MOMKHO B3ATh KOHCTPYKLEHIO, npeiokenHyio K0, ®. Kuuku-
HbIM [47]. [lanHble 3yObs YCTAHOBJICHBI MO, ONPCACICHHBIM YITIOM B
HAIpaBJSIIONIMX € BO3MOXHOCTBIO TIEpeMeIleHHs B HUX, Onaroznaps
4YeMy OHH MOTYT NIPEOJIOJICBATh MPENATCTBHSI B BUJIC TTHEH.

OnHaKo HEAOCTATKOM TakMX 3yObeB SBISETCS TO, YTO B MO-
MCHT KOHTAKTa C ITHEM Ha HHUX ACHCTBYIOT 3HAYHTECIIBHBIC YCHIIHA,
KOTOpBIC BBI3BIBAIOT YNPYIyto aedopmanuio 3yoneB (HX MpoOaOIb-
HblH u3ru6). Tak Kak MpH OYHCTKE TEPPHTOPHH 3yObsM YacTo
MPUXOJIUTCS B3aHMMOJICHCTBOBATH C NMPEHSTCTBUAMH B BHIE ITHCH,
TO MpPH JUTMTEIBLHOH MX DKCIUTYyaTalluu B MaTepuasne 3y0beB mocre-
TICHHO HAKAIUIMBAIOTCS YCTANIOCTHBIC HanpsbkeHus, M dyem Oosb-
HIME HATPY3KH BOCIIPUHHMAIOT 3yObsi TIPH BCTPEUE C MHAMH, TEM
ObicTpee NMPOTEKAET NMPOLIECC HAKOTUICHUS YCTAJIOCTHBIX HAMPsKe-
HUI B Marcpualie, YTo B CBOIO OYEpE/b NPHBOANT K CHUMKCHHIO
JIOATOBEYHOCTH H HAJCHKHOCTH 3yObeB.

Takum obpazom, oOnerduth pekum padoThl 3y0ObeB MOXKHO,
TOJILKO YMCHBINMB HArpy3KH, BOCIHPHHHMAEMble 3yObSIMH B MO-
MEHT MX KOHTAKT4 C TTHCM.

[Ipoananusupyem, Kakue CHIIbl BO3HHKAIOT NPH B3aUMOJAECHCT-
BHH 3y0a ¢ nmHeMm.

Co ctopousl s Ha 3y0 AeHCTBYIOT JBe CHIbL. Bo-miepBhIX, 310
HOpMaibHas peakuus N, , KOTOpas HarpaBicHa B CTOPOHY, MPOTH-

BOMOJIOKHYIO MepeMelleHHI0 noadopimika. Bropoi cuioii seiser-
Csl CHJIAa TPCHMs CKOJTbKeHust 3yba F, . 1o GokoBoii obpa3syromieit

THsA, KOTOPYIO MOKHO ONPEACNTD 10 creaytouieii popmyJe:

Fooe =N Fo (3.242)

Mn.cK

rae f, — k03 HIMCHT TPCHHS CKONBKCHUS 3yDa 1Mo MOBEPXHO-
CTH ITHSL.
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OniHaKO eC/iH TPEHHE CKOJIBKCHHS 3aMEHHTh TPEHUEM Ka4€HHs, TO
3TO TO3BOJIMT YMEHBILIUTH BEJIHYHHY HArPY30K, BOCHPHHHMACMBIX 3y~
Gom. J{ns 210r0 mpepiaracTcs Ha KOHLE 3a00pHOro 3yda mapHHPHO
3aKPENHTH ¢ BO3MOYKHOCTBIO BPAILECHHUS KOHTAKTHBIH POIHMK HEOOIMb-
moro auamerpa. [Tpu 3TOM CHIA TPeHHs CLEIUICHUs, BOZHHKAIOMIAs
NpH MEPeKaThIBAHME POJIMKA 110 NOBEPXHOCTH MHs, Oy/eT HANpAMYIO
3aBHCETh OT KOO(PPULMCHTA TPEHUs KaueHUs (AB/SIOMIETOCS BEIHYH-
HOM TOCTOSHHOM) M JMaMerTpa KOHTAKTHOro posmka. llpuuem, juis
YMEHBILCHHS BOCTIPHHHMAEMBIX 3yOOM Harpy3oK BEIMYMHA pajiyca
KOHTAKTHOrO POJIMKA /* JIOJDKHA COOTBETCTBOBATD YCIIOBHIO:

(3.243)

f‘)f‘",

rae r, — HedGPEeKTHBHBIH pajinyc KOHTAKTHOrO POJIMKA, MM.

[Ton HeapPEeKTHBHLIM PaHYCOM KOHTAKTHOTO POJIMKA 7, MO-
HHMAeTcsi TaKOH paguyc, MPH KOTOPOM H3rHOalomHii MOMEHT,
aelicTyionmii Ha 3y6 ¢ ponukoM, OyJeT paBeH H3rubaiomieMy
MOMEHTY, BO3HMKAIOIIEMY NPH B3aUMOACHCTBHM C MHEM TaKOro
*e cobuparoiero 3yba, HO 6e3 KOHTAKTHOTO POMKA.

Jlns onpenenenusi BedHYHHBI Hed(GEKTUBHOrO pajauyca KOH-
TAKTHOIO POJIMKA ¥, PACCMOTPHM JIBE CXEMBI, MPE/ICTABICHHEBIC HA

puc. 3.68.

[

a

Puc. 3.68. Cxemsl 115 onipe/ie/ieHds H3rHOA0IIEeTro MOMEHTA,
BO3HHKAIOIIETO MPH B3auMoieiicTBHH 3y0beB ¢ MHEM:
a — Juis 3y0a, OCHAILICHHOTO KOHTAKTHBIM POJIMKOM; 6 — 1U1s 3y0a Ges poruka
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OrmeTnm, uTO JUIS 0GOMX PACCMATPUBAEMBIX CIYYaeB HM3rH-
Oaromuit MOMEHT OyIeT ACHCTBOBATH OTHOCHTEABHO TOYKH O,
IIpH 3TOM TAKXX€ NPHMEM, YTO BEMYHHBI ey ~ u ! Oyayr omm-
HAKOBbI JUJIs1 O0OHX CITy4aeB.

Torna npu ocHamennn 3y6a KOHTAKTHBIM POTHKOM C Hed-
(exruBHBIM pamrycoM #, GyaeT BBINONHATHCS CHEAYIONUIEE YCIIO-

BHE!

Mli:i['.f' = Mll'il','.i 3 (3'244)
rue M, , — u3ruGaronuii MOMEHT, BOHMKAIOUMI NpH B3aHMO-
ACHCTBHN C nHEM 3y6a ¢ KOHTaKTHBIM ponukoM, H'm; M, — us-

rubaronmii MOMEHT, BO3HHKAIONIMH NIPU KOHTAKTE ¢ mHeM 3y6a Ge3
posmka, H-m.
Henonb3ys cxemsl, n3o0paxennbie Ha puc. 3.68, onpenenum
BEJIMYMHBI JaHHBIX U3rHOAIOIINX MOMEHTOB:
Mll:lr.r = ZM:\'sr.()r' = ”I}\’Fn'hI +Fy el (3245)

m.cun” ?

Minr.’s :ZMmr.f}i = Nllh+FI1.CK{’ (3246)
rpe )M, . — anrebpandeckas cymMMma M3rHGAIONMX MOMEHTOB
OTHOCHTEJILHO TOYKH O, ACHCTBYIOIMX HAa cOOMpaonmMii 3y6 ¢
KOHTakTHBIM ponukom, H-m; Y M, — anreGpamyeckas cymma
M3rubaroMX MOMEHTOB OTHOCHTEILHO ToukH O, JIEHCTBYHOILHX
Ha 3y0 Ge3 pomika, H'm; N, — nopmansuas peakums, H; F,  —
cuia TpeHus cuerenus, H; £ — cuna tpenus ckonwkenus, H;
h v | —nne4n cOOTBETCTBYIOLIMX CHIL, M.

Hanee onpenenum Cuity TpEHHS CLEIUICHHS, PENSTCTBYOMLYIO
MPOCKANIB3bIBAHHIO KOHTAKTHOIO POJIMKA [PH €ro NepeKaThiBaHuM
0 TIOBEPXHOCTH MHs, JUIS YEro BOCMONB3YEMCs CXEMOW, npes-
CTaBJICHHOH Ha puc. 3.69. B naHHyi0 cxeMy BBeLeM CHCTEMy Jie-
KapToOBbIX KoopauHar OXY , npuuem nmyctb HEHTp KoopauHat O
COBIA/IACT C [IEHTPOM KOHTAKTHOTO POJIMKA.
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Puc. 3.69. Cxema u1s onpeie/IeHHs CHITBI TPEHHA ClLISTUICHHS,
NPENATCTBYOIIEIT MPOCKANb3bIBAHHIO KOHTAKTHOTO POITHKa

3atem 1 OnpeneseHus CHIbI TpeHHus cueruieHus F, - 3anu-

un
IIEM YpaBHCHHs PaBHOBCCHSI TUIOCKON CHCTEMbI CHI, NPEIACTaB-
JIEHHOI Ha puc. 3.69:

YX,=0; F,, —N,=0; (3.247)
YY,=0; Q—F,o =0; (3.248)
Y M, =0; Nk —Qr=0, (3.249)

rae ) X, — anredpanyeckas cCyMMa MPOCKIME BCEX CHIl CHCTECMBbI
Ha ock X; Y Y, — anreOpandeckas cymMma TPOCKIHI BCEX CHIT CHC-
TeMbl Ha och V; Y M, — anrcOpanyeckas CyMMa MOMEHTOB BCEX
CHJI CHCTEMbI OTHOCHTENIbHO TOYKH B F,

TAr

— TATOBOE YCHIIHE,
paszsuBaemoe 6a3oBbiM TpakTopoMm, H; Q — ycunme, kotopoe He-
00X0AMMO MPHIOKHTh K KOHTAKTHOMY POJIHKY Ui NPCOJONCHUS
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CONPOTHBJICHHsl TPeHHIO Kayenusa, H; r — paamyc KOHTaKTHOTO
poauka, M; k, — KOIQOUIMEHT TPEHUS KaUCHUSL.
W3 seipaxennii (3.248) u (3.249) naxoaum, uro:

F..=0=-tN,, (3.250)

COOTBETCTBEHHO, MPH HCNONb30BAHWH KOHTAaKTHOIO POJIHKA C He-
3 eKTHBHBIM paaHycoM AaHHast popmyIia IPHMET BUJL:

=Q=k—an. (3.251)

u

F,

n.cu

Hanee, noacrasus dopmyny (3.251) B ypaBuenue (3.245), no-
JIy4HM:

M = NEENT, (3.252)

Har.r-
H

B cBoto oyepensp, nojacrasus ypasHenue (3.242) B BelpakeHue
(3.248), umeem:

M, .=Nnh+N,f.l. (3.253)
IToxcraBiuM npaseie yacTu Beipaxkenuii (3.252) u (3.253) B pa-
BeHCTBO (3.244) u npeobpasyem ero:

k
= 3.254)
iy :

Ananu3 gopmynsr (3.252) nokasbiBaeT, 4TO NPU yBejlHYe-
HUM pajuyca KOHTAKTHOIO pOJMKa BelMuMHa wusrubaiomiero
MOMEHTA yOBIBAET BCIEACTBHE TOrO, YTO HArpy3KH OT CHII Tpe-
HHSI yMEHBLIAKOTCS.

Ecnu ke MCnosnb30BaTh KOHTAKTHBIC POJMKH C PajHycoM
r>r,, TO paBeHCTBO (3.244) yTpauuBaeT CBOIO CHIIy, TaK KaK B

atoMm cnydae M, . <M

Wiy Wirs -t
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Takum obpazom, Ha 3y0, OCHAIICHHBIIT KOHTAKTHBIM POJIHKOM,

paaHyc KOTOporo r>r, =L . OynyT neiicTBoBaTH MCHBILIME Ha-
SN

TPY3KH (BBI3bIBAIOLINE MTPOIOIbHBIN W3rHO 3y0a), 4eM Ha TaKoii ke

3y0 6€3 KOHTAKTHOTO POJIMKA. A 3TO 3HAYMT, YTO HCMONB30BAHHC

3yObEB C POJTHKAMH TO3BOJIMT MOBBICHTH HX JONTOBCYHOCTH M Ha-

NICKHOCTD, & TaKKe 00JaeryuT peskum ux paboThl NpH 00Xome mpe-

NMATCTBHIH B BHAE IMHEH.

OnHako ycTaHaBIMBATL KOHTAKTHBIC POJMKHA OONBLIOTO aHa-
METpa TAK)Ke HEKENATENBHO, TAK KaK 9TO MPUBEICT K YBCIHYCHHIO
NOTCPh PACTUTEIBHOCTH HM3-3a MX TMEPCKaThbIBAaHMUs 4YEPe3 MEJIKHUE
JIPEBECHBIC OCTATKH H CYUbS.

YuuThiBask 3T0, NPEIaracrcs pagHyc KOHTAKTHBIX POJIHKOB

d
MPUHUMATh, PYKOBOJCTBYSCH CICAYIONHM YCIOBHEM ?‘ =4 g5 I

rae d, — nuametp 3a6opHOro 3yoa.

Haunbonee BaxkHbIM mapameTpoMm, OT KOTOPOTO 3aBUCHT pabo-
TOCIOCOOHOCTh 3yObeB NaHHOW KOHCTPYKIMH, SIBISCTCH Yrojl HX
YCTaHOBKH K IIOBEPXHOCTH OYHIIAEMOT0 YyUacTKa.

Cornacno uccnenopanuam FO0.®. Kuukuna [47], cobuparomme
3yObst JIOMKHBI OBITH PACHOJNOKEHBI K MOBEPXHOCTH MOYBBI TOJ
yIIIoM o

a, <o, =arcctg f —arctg f, , (3.255)

ramc o — HpeaeibHas BCIHYHHA Yyria YCTaHOBKH 3yﬁbeB, TpH

np.y
KOTOPOM HCKJIIOYAECTCs BO3MOKHOCTL oOxozna 3yGom mHs, rpai.;
Jfo— KOIQOHIUHEHT TPEHHUS CKOMbXKEHHs 3y0a 10 MOBEPXHOCTH

nus; f, — koddumeHT TpeHns 3yba 0 HanpapsIolHeE.

Tak kak B KOHCTPYKLHIO 3a00pHBbIX 3yObeB OBbLIM BHECEHDBI M3~
MEHEHHSl, TIO3BOJIAIONIHE OONCrYuTh YCJIOBHA HX paboTHl, TO H
Yros MX YCTaHOBKM K TOBEPXHOCTH OYHINAEMOro ydactka Oyaer
HCCKOJILKO MHBIM.

PaccmoTpuM, Kak ocHanieHHe 3yObeB KOHTAaKTHBIMH POJIMKAMH
MOBJIMANO HA NPEICHbHYIO BEIMYHHY YIVIa MX YCTaHOBKH. Jlns
9TOr0 BOCIIOIB3YCMC CXCMOIE, mpecTaBicHHOIT Ha puc. 3.70.
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Puc. 3.70. Cxema cun, neiicTByrouiix
Ha JIONONHHTENBHEIH 3a00pHBIit 3y5,
OCHAUIEHHBIH KOHTAKTHBIM POJIMKOM, IIPH 00X0/1e THA

O0xon nHsi cobuparoliuM 3y00M BO3MOXKEH IMOJ JICHCTBHEM
BCPTHKAJIbHBIX CHJ1, HANIPABJICHHBIX BBEPX, TO €CTh 11O JIEﬁCTBHGM

cunel R :

H.B "

R, =R, ctgla, +B,). (3.256)

rae R, — cuia, HanpasjaeHHas ropusoHTanbho, H; o, — yroa yc-

TAHOBKM 3y0a K MOBEPXHOCTH OUMILAEMOrO yuyacTka, rpax; B, —

yroJ TpeHus cobupatoliero 3yda o Hanpassiolme, rpaji.
[Mpuuem:

B, =arctg ,. (3.257)

Ananus ¢Gopmyisl (3.256) nokasbiBaer, YTO BEJIWYMHA CHIIbI
R,, 3aBUCHT OT BeNHYMHBl yria o, (T. K. BEIMYMHA yria

B, =const ), n yem meHbLIE O, TeM OomnbiIe R

H.e*
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OnpenenymM npeaenbHyIo BEIHYHHY yria o [Ipeoonenne

yanp*
3y60M MHA CTAHOBHTCA HCBO3MOJMKHBIM MPH YCIOBHH PaBHOBCCHA
BCPTHKATBHBIX H TOPH30HTAIBHBIX CHII:

R,=F,u+q9+G, (3.258)
Rz =Nos (3.259)

TAe ¢ — CHIA TSKECTH MOpyOOUHBIX OCTATKOB, 3aK/IHOUCHHBIX Me-
*ay 3ybom u nHem, H; G — cuna tskectu 3y6a, H.

[MToncrasnss B popmyny (3.256) 3uavenus cun R,, v R, w3
paBeHcTB (3.258) u (3.259), mony4um BeIpaKeHHUE:
Fo+q+G=Nctglo, +B,)- (3.260)

[Ipu >ToM HOpManbHas peaklus, ACHCTBYIOLIAS CO CTOPOHBI
nmHsA Ha 3y0, Oyner paBHa TATOBOMY ycHiHIO 0a30BOrO TpakTopa
N, =T, [47]. Takum oOpa3om, MOXKHO NpeHeOpeYb MPH HEKOTO-

poOM IONMYIICHHH CHIAMH ¢ H G BBHAY HX MaJioii BEJIMYHHEI B
cpaBHeHuH ¢ cunoii T, [47]. C yd4eTom 3TOro nojcCTaBiasicM B Bbl-

paxenue (3.260) pasenctBo (3.250) 1 mocne npeobpaszoBanus Mo-
nyyacMm:

Lymp = arcctgﬁ —arctg f, . (3.261)
r

Anamusupys rpadux (puc. 3.71), noctpoennsiit no gopmyie
(3.261) nnsa npenenbHBIX 3HAYCHHH KOAQPHUIMEHTOB TpPEHUS
CKONBXCHUS W KaueHus cranu no apesecune ( f, =0,25..0,5;

k, =0,8...0,1 cm [142]), MOXKHO cAENaTh CIEAYIOUINE BIBOIBI.
Bo-niepBbiX, MpH paamyce pOiaMKa r > ¥, BEIMYHHA MPEACIib-

HOroO yIJla YCTaHOBKHM 3y0a yBeIHYMBAeTCA. A ITO 3HAYMT, YTO 3y-
Obsi C KOHTAKTHBIMH POJIMKAMH MOXKHO YCTAHaBIHBAaTh Mo 60b-
UM YIJIOM K OYHMIIAEMOMY Y4acTKY, 4TO B CBOIO O4Yepe/ib YMCHb-
IIMT MX JIHHEHHEBIC pa3Mepbl U Maccy.
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Bo-BTOpbIX, 3HAUNTENILHOE YBEIMYCHHE Paj(Hyca POJIHKA B Ma-
JIOH CTENEHH BJMSAET Ha BEJHYHHY HNPCACIABHOro yria yCTaHOBKH
3y0a.
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Puc. 3.71. 3aBHCHMOCTE BENHYHHBI NPEICITBHOTO YIJlA YCTAHOBKH 3y0a
OT pa/iHyca KOHTAKTHOTO POJIHKA

OmHako paccMOTpEHHBIH BhILLIE MPHMEDP KOHTAKTa 3y0a ¢ mHeM
SABAETCA NHILUbL YaCTHBIM ClIyYyaeM, a HMEHHO TaKHM, Koraa 0oko-
Basi 00pasyionas nHus He OTK/IOHEHA OT BEPTHKAIBLHON OCH.

B peanpHbIX ke NPOH3BOACTBEHHBIX YCIOBHAX 4alle Bcero Oy-
JIeT HMETh MECTO OTKJIOHeHHe OOKOBOi oOpasyiomieii mus ot Bep-
THKQJIBHOH OCH HAa HekoTopbiil yron. Ilpuuem HakinoH GoKoBOM
o0pa3sylollel 1Hs MOKET Kak HaNpaBlIATLCA HAaBCTPEYy JABHKYILE-
Mycsl oA0OpIIMKY, TaK H COBNAJaTh C HAlPaBACHHEM €ro mepe-
MelueHHs. PaccMoTpuM J1Ba 3TUX CiTyvasi, HCIIONB3YS CXeMBbl, Npe-
CTaBJICHHBIC Ha puc. 3.72.
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Puc. 3.72. Cxema nna onpeneneHus
MpEAeIbHONO Yria yCTaHOBKH 3y6a:

a — HaKJ10H DoKOBOIT 0Opa3syrolleii MHA coBnagaeT
C HanpaBJIcHHEM MEpeMemcHIA oaAdopIIHKa;
6 — HaksioH OokoBoii obpasytomei mas
HarpaBlcH HABCTPEYY TIOIOOPILHKY

360

[lycth B mepBOM paccMaTpuBacMoM ciydac OGokoBas oOpa-
3yI0lIas MHsl OTKJIOHCHA B CTOPOHY, COBNAJAIONLYIO C HANPaBICHH-
eM mepemerueHusi nopbopumka (puc. 3.72, a). Paznoxum HOp-
MaJIbHYI0 PEaKLHIO U CHITY TPEHHs CLEIUICHHS HAa TOPU30HTAJILHBIC
H BEPTHKAILHBIC COCTABIIAIONIHE, ONPENCIHB KOTOPHIC MOXKHO 3a-
MUCATh CNEAYIOUIECE BbIPAXKCHHE!

R,, =—-N,siny, +F,

n.cu

cosy, +q+G, (3.262)

R,, =N, cosy, +F,

n.cu

siny! , (3.263)

rae y, — yron otkiaoHeHnst 60koBoi obpa3syrouieii nHs 0T BepTH-

KaJIbHOH OCH, Ipal.
VYuutsiBas, utro N, =T,

TAr ?

npenebperaeM MpH HEKOTOPOM JI0-
nymenun cunaMu ¢ U1 G BBHY MX MaJlOH BEJIMYHHBI B CpaBHC-
Huu ¢ cunoit T, [47].

Jlanee noacrasum paserctsa (3.262), (3.263) u (3.257) B dop-
myay (3.256) u mocne ee npeobpazoBaHus MOTYUYHM:

k—'cosy'o —siny,
=arcctg) - T —arctg f,.  (3.264)
cosy, +-—siny,
r

Oynp

Bo BropoM paccmarpuBacMom ciydac Gokosas obpasyromas
nHs GyfieT HAKJIOHEHA HABCTPedy ABHXKYIIEMYCs MOAOOpIHKY
(puc. 3.72, 6). CornacHo MpeACTaBICHHOH CXeME MOXKHO 3aIIHCaTh
ClIeTYIOIee PABEHCTBO!

R,,=N,siny, +F, cosy,+q+G, (3.265)

n.ci

Rn,r = Nn COSY:: =

n.ci

siny,. (3.266)
[punumaem N, =T, [47].
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3arteM, noJcTaBHM paBeHcTBa (3.265), (3.266) u (3.257) B dop-
myity (3.256), nocie ee npeoOpa3oBaHMs MOMYHHM:

—rf‘—cos Yo +siny,
oy, = arcctgl - —arctg f,.  (3.267)
cosy, ——-siny)
r

Henonszys ypashenus (3.264) u (3.267), sanuuiem oburyro
(opmyity, IPUMEHUMYIO JUIsl BCEX PACCMATPHBAEMBIX CIYYaeB:

k—"cas e Fsiny
a, ,, = arcetg - —arctg f, . (3.268)
cosy, +—=siny,
-

B ¢opmyne (3.268) uuxnue 3naku Oepyres B ciydae, Korja
OokoBasi 0Opa3yiollias IHs HAKJIOHEHA HABCTpE4Y nojI0OpIIMKY, B
NPOTHBHOM Cilydae OepyTcs BepXHHE 3HAKH, a npu v, =0 dopmy-
na (3.268) npeobpasyercs B ypaBHenue (3.261).

Jlua 3yba Oe3 xoHtakTHOro ponuxa gopmyna (3.268) Oyaer
HUMETh BUJ:

& o= '
/., cosy. Fsiny!

cosy, * f, siny,

G’y,np = al'CClg{ ] = arctg f" g (3269)

I'paduueckoe orobpaxkenue 3aBucuMoct (3.268) mpencras-
neno Ha puc. 3.73. IIpu nocrpoeHuu JaHHOTO Tpaduka yron T

JU1s1 comydast, korja 6okoBasi o6pasyroniasi Hs HaKJIOHEeHa HaBCTpe-
uy noadopuMKy, OBUT YCIOBHO NPHHAT OTpULaTenbHbIM. Kak Bua-
HO U3 rpadmka (cM. puc. 3.73), npeaenbHblii Yrol yCTaHOBKH 3y0a
MPUHUMACT MMHUMAJILHBIC 3HAYCHHUS NPH MAKCHMaJIbHOM HAKJIOHE
OokoBoii obGpasyromei nHs Haperpeuy noadopuuky. CrepoBa-
TENBbHO, 3yObsl C PONMKAMH OJDKHBI ObIThH PACIONOXEHBI K T10-
BEPXHOCTH OYMIIACMOr0 y4acTKa MO/ YIJIOM O
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o~

k—TCOS Y:).max +sin Y:).man
a, <a,,, =arcctg| - i —arctg f,, (3.270)

y y.np ] )
L
cos Yo,max - TSln Yﬂ, max

rae Y, .. — MaKCHMMaJbHbIH Yroj OTKIOHCHHS OokoBoii obpa-
3yIOIIEH MHS OT BEPTHKAIBHOH OCH, TPajl.

3ylo, zpad,

U yzon yc b

A

Pic. 3.73. 3aBHCHMOCTB NMPE/IENBHOTO YTIla YCTaHOBKH 3y6a
OT pannyca KOHTaKTHOTO POJIHKa

W yriia Hakona 6okoBoii obpasyonieit mas (Tpu k =0,1cm)

3.2.5. Teopernueckoe 000cHOBaHHE
KOHCTPYKTHBHBIX IIapaMeTpoB rpeiigepos,
HCHOJIBL3YeMBIX /LISl cbopa cpe3anHoi
JIpeBecHO-KYCTAPHHKOBOH PACTHTEILHOCTH

3axBar rpeiiepoM cpe3aHHOro KyCTapHHKa sSBJIACTCH CJIOK-
HBIM TIPOLIECCOM, KOTOPBIH 3aBHCHT OT HEJOT0 psjaa pasiindHbIX
daxropos. Usyuenne stux PakTopoB HeoOxommumo kak s 6onee
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SICHOrO TIOHHMMAaHHS BJICHUH, MPOUCXOILKX B MPOLIECCE 3aXBaTa
JPEBECHO-KYCTAPHUKOBOM PacTUTENLHOCTH, TAK H Ul YTOYHEHHSA
HEKOTOPbIX BOIPOCOB TEOPHH, KOHCTPYHPOBAHUSA H SKCILUIyaTaluu
rpefiepHbIX MEXaHH3MOB.

daxTophl, BOMAIONME Ha 3axBar rpeidepoM KycrapHuka,
MOKHO pas/le/InTh Ha JIBe KaTeropuu: (pakTopel, 3aBUCAIIHE OT I1a-
paMeTpoB camoro rpeidepa, u ¢akropsi, 3aBuCsAIIHE OT (PU3HKO-
MEXaHHYECKUX CBOMCTB KyCTAPHHKOBOH PACTHTEIbHOCTH.

K oCHOBHBIM mapaMeTpaM THIPABIMYECKHX Ipei(epoB OTHO-
CAT: BEJIHYMHY PACKPBITHS YEIIOCTEH, IIHPHHY YEIIOCTEH, KoHve-
cTBO, (hopMy u pa3mepsl 3y6ses [53, 135, 212, 269-271].

OnHako mnpoBejACHHBIH 0030p HAay4HBIX HMCCIEA0BaAHHH
rpeidepoB, HCONB3yeMBIX JUIS NOTPY3KH Pa3IMYHBIX MaTepua-
JIOB U TPY30B, He TMO3BOJIKJI BHISIBHTE KaKHX-JIHOO TEOPETHUCCKH
000CHOBAaHHBIX METOAMK pacyera HKCIUIyaTallHOHHBIX napamMer-
poB ruIpaBIuuecKux rpeidepoB s cbopa KycTapHHKOBOH
PAacTUTETLHOCTH.

MuoxectBo uccnemaosanui [53, 71, 72, 111, 114, 135, 212,
269, 271] noCBSILCHO OTHICKAHHIO PAlMOHANBHBIX IAPAMETPOB
rpefidepoB, paboTarOIIUX C KYCKOBBIMH, HACBINHBIMH, BOJIOKHH-
CTBIMH MaTepHallaMH, a TaKkKe ¢ OPEeBHAMH M LITYYHBIMH IPy3aMH.
[Ipp 3TOM YCTAaHOBICHO, YTO NapaMeTphl rpeH(epoB 3aBHCAT,
npexe BCEro, OT CBOKMCTB 3axBaTblBaeMoro marepuana. Kpome
TOro, npu pabore ¢ HACBIMHBIMH M BOJIOKHHCTBIMH MaTepualaMu
HEOOXOMHMBI 3HAYUTENBHbIC YCUIIHA JUIs BHEAPEHHUs 3yObeB rpen-
(epa B cam MaTepuan.

DU3HKO-MEXaHUYECKHE CBOICTBA JIPEBECHO-KYCTAPHHKOBOM pac-
THTEJILHOCTH B 3HAYMTESILHOH CTENEHH OTIMYAIOTCA OT CBOICTB Ha-
CBHIMHBIX W BOJIOKHHCTBIX MaTepHaioB. JlpeBeCHO-KYCTApHHKOBAs
Macca XapakTepH3yeTCsl HEBBICOKOH IUIOTHOCTBIO M HAJIMYHEM B HCH
BONBIIOro KOJMYECTBA MYCTOT, O1aroapst KOTophiM 3yObs rpefidepa
NpaKTHYECKH OECHPEnsITCTBEHHO MpPOHMKaT B Hee. HanmGonbime
YCWIHS TIPH 3aXBaTe€ KyCTapHUKOBOH PAacTHUTEILHOCTH BO3HUKAIOT B
MpoLiEcce ee CKATH M MEPEMENICHHS 110 BHYTPEHHEH MOBEPXHOCTH
3yObEB, IPHYEM CXKATHE KYCTapHHKA HEOOXOAMMO OCYILECTBIATD [UIs
TOro, 4To0b! B nocneacTBUH GOpMHPOBATE U3 COOPAHHOMH PACTHTE!Ib-
HOCTH 00JIee KOMMAKTHBIC KyYH HIIH BAJIbL.
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Takum ofpaszom, CylIeCTBYIOIHE METOJAHKH pacyera napa-
METpOB rpeii)epHBIX MEXaHH3MOB JUIS HACBHITHBIX H BOJIOKHH-
CThIX MaTCpHalOB HCBO3MO)KHO HCIIONb30BATh NPH NMPOCKTHPO-
BaHMHM rpeidepa s cbopa cpesannoro kycrapuuka. K romy xe
npu pa3paboTke HOBOI KOHCTPYKUHHM Tpelidepa Hauieii OCHOB-
HOH 3ajaucit siBnAnoch obecrnieueHne cOopa OTACTbHBIX CTBOJIOB
KYCTApHHKA, MONABIIKX MOCAE CPE3KH B PYCNIO KaHaua, BCICHI-
CTBHE YCro KyCTapHHMK CJIEAYET PaccMaTpUBaTh KAK IITYYHBIH
Tpy3, a napaMeTpsl rpeiidepa ycraHaBauBaTh B 3aBUCHMOCTH OT
Cro pa3McpHbIX XapaktepucTuk. Kak u3BecTHO, pa3mepHbie Xa-
PAKTEPUCTHKH KyCTAPHUKOBOW PAcTHTENbHOCTH JaKe B Mpele-
Jlax OJIHOH MOPOJbl U3MEHSIOTCS B JIOCTATOMHO IIMPOKOM IHa-
nasosne. IlosromMy npu BeIGOpE OCHOBHBIX MapamMeTpoB rpeidepa
CJIElyeT OPHCHTHPOBATBHCSA HA CPEIHCCTATHCTHYCCKHE pa3zMmep-
HBIC XapaKTCPHUCTHKH KyCTapHUKa, MPOM3PACTAIOLIET0 BIOJb
KaHajioB. Eciii OpHEHTHPOBATHCSH HA MAKCHMAJIbHBIC pa3Mephl
KyCTapHHKA, TO 3TO MPHBEJCT K YBEIHYCHHIO MECTANIOEMKOCTH
KOHCTPYKIMM Tpeiidepa n K CHHIKCHUIO Ka4eCTBa BBIMOJIHAEMBIX
padot npu cbope Gosnee MENKOH KYCTapHHKOBOH PacTHTEIbHO-
cti. Ecny e opUeHTHPOBATLC! HA MUHUMAJIBHBIC Pa3Mephbl — TO
rpeiidep HEBO3MONKHO Oy/IeT MCMOTB30BaTh JUIS U3BICUCHHS U3
KaHasa 6osee KpynHbIX KyCTOB.

3.2.5.1. Obocnosanue ¢v1bopa eenunumsl pacKkpsimus
U wupunsl yearocmeil, Koudecmaea 3ybvee
it paccmoAnus MexHcoy Humu

Jlnsi BBIOOpa OCHOBHBIX MAapaMeTpoB rpeiidepa BOCHOIb3yEMCs
CXEMOI, Mpe/ICTaBICHHOMH Ha puC. 3.74.

Tak kak KpoHa KyCTapHHKA MPH CMBIKAHHH YEJIIOCTEN J0JDKHA
CKUMAThCsl M ICOPMHPOBATLCSA, TO BEJIMYHHY PACKPBITHSA 4eIio-
CTCH MpeularaeTcsi NPUHATH PABHOMH IIHMPUHE KPOHBI CPEIHECTATH-
CTHYECKOTO KYCTa.

Cornacno nuccneosanuam [73], INMPUHY KPOHBI K BHICOTY KyC-

TapHHUKA CBS3BIBACT CICAYIOMAs IPONOpuus b, =%hm. Takum

06;}3’30]\"!. 3Has CPCAHCCTATHCTHYCCKYHO BBICOTY IMPOU3pACTAIOLICTO
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HAa KaHalaX KyCTapHHKA, MOXHO ONPEIENNTh BEIHYHHY PACKpbl-
THs yemocTei rpefidepa L, :

L. =ok (3.271)

C Kyc.cp ?
3 ¥

e My ep — CPEIHECTATHCTHYECKAS BHICOTA KyCTAPHHKA, M.

B,

Iy

MyCLp

?b

—

[ .

- - ¥
-1 --l <3

h

[ hove op

Puc. 3.74. Cxema u1a onpefie/eHus napameTpos rpefigepa

BenuuuHy pacKpbITHS HENIOCTEH M HX IIHPHHY CBA3BIBACT
crenyioliee cootHomenue [269-271]:

B‘l
== (3.272)
%=

rjae B, — WMPHHA YENIOCTH, M; JUIsl KyCTAPHHKOBOH PacTHTE/ILHO-
cTH npeaaraetcs npuHsTs kodpduument @ =0,6+0,75.

TakuM 00pa3’oM, CBA3aB BEIMYHHY PACKPBITHS HENOCTCH C
reOMETPUYECKUMH NapaMeTpaMH KyCTapHHKA, IMMPUHY HCIIOCTH
MOKHO ONpEeNuTh 1o GopmyJie:
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B,=0.L,. (3.273)

Ot yncna 3yObeB M PacCTOSHUS MCXKIY HUMHU Oy/IeT 3aBHCETh
HAaJIe)KHOCH YACPKAHNUA 3aXBAYCHHON PACTHTEIBHOCTH.

VYMeHbIIas paccTOSHHE MEXKIY 3yObAMH H YBEJIHYHBAs HX KOJIH-
YECTBO, MOYKHO 3HAYHTCILHO COKPATHTh YHCIO MOTEPb, OAHAKO TPH
a1OoM OyIeT Bo3pacTaTh META/LIOCMKOCTh W Macca rpeidepa. Kpome
TOro, €/ 3yOpst OyMyT CIMLIKOM OJIM3KO PacriofioxkKEeHbl APYT K JIPy-
Iy, TO 3aXBaYeHHas PacTHTEILHOCTL Oy/IeT 3aCTpeBaTh MEXKIY HHMH,
OCJIOKHSS TEM CaMbIM MPOLICCC OTIOPOKHEHMUSI rpefidepa.

YuntbiBas 1anHbie (PaKTOPbI, MPEATAracTCsi PACCTOSHUE MEK-
1y 3yObsaMu npHHATH paBHbIM 0,35-0,55 M.

Torna yncno 3y6beB z B OIHOM Py YEMIOCTH MOJKHO PAaCcCyH-
TaTe no hopmye:

z=—2, (3.274)

rjae [, — paccTosHie MEIKLy COCCITHUMH 3yObsiMH, M.

Onnoit u3 Hanbonee BaKHBIX XapaKTEPUCTHK rpekdepa siBiis-
erest hopma ero 3yObeB, Tak Kak HMCHHO OT HX KPHBH3HBI 3aBHCST
OCHOBHBIC KOHCTPYKTHBHBIC W JHCPreTHYCCKHE MapaMeTphl rpeii-
depa. C ygerom 3TOro 3ajsayy no ONpEACHCHHIO PALMOHANBLHOM
(hopMbl 3yObeB cliclyeT paccMOTpeTh Homee AeTanbHO.

3.2.5.2. Teopemuueckoe ob6ocnosanue
KpUGU3HbI 3AXCANTbIGAIOUUX 3Y0bes

Bomnpoc o ¢gopme 3yOneB siBngercs OAHUM M3 OCHOBOIOJA-
ralouux NpH NPOeKTHPOBAHHU rpelepHoro mMexanusma. Kou-
CTPYKIHIO JIDYTHX Yy3710B Tpelidepa, TEXHOIOTHIO MX M3rOTOB-
JICHUsA, MeTO/| COOPKH M T. JI. ONPEACAIOT IJIaBHBIM 00pa3oM B
3aBUCUMOCTH OT mnpuHATOH (opmbl 3y6beB. 3yObs rpeiidepa
JIOJDKHBI UMETh Takyl ¢opMy, KoTopas obecneyuBacT Hau-
GonblIyi0 MPOM3BOANTCIBHOCTh, HAMMEHbILME COMPOTHBICHHS
Npy 3axBaTe (HAUMEHBIIHI PACXO IHEPTHU), HAWIYUIIEE OI0-
poxkHEeHHE rpeidepa npu packpbITHH yetocTei [269-271].
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Oco0eHHOCTBIO TpeAsiaraeéMOll HaMH KOHCTPYKIMH SIBJISICTCS
TO, 4TO B MPOLIECCE 3aXBAaTa BTOPOro KycTa MEPBBIA JA0JIKEH mepe-
MEMIATHCSA BBEPX, CKOJNb3S 10 BHYTPEHHEH MOBEPXHOCTH 3y0beB.
[Ipu 5TOM Henb3s JAOMyCKaTh 3aLIEMIICHHS NEPEMEIaeMOH pacTH-
TENBHOCTH, KOTOPOE MOXKET MPUBECTH K MEPEKOCY M JIaxke 3aKIH-
HupaHmio democreit, Kpome Toro, ApeBecuHa AOJKHA CKOJIB3HTh
BBepX 110 3yObsAM 63 BO3HHKHOBEHMSI 3HAYMTENBLHBIX TIEPErpy30K
¥ C HAUMEHBUIHMH JHEpPro3aTpaTaMy.

[Ipoananusupyem npoluecc B3auMojeHcTBuA 3yObeB ¢ 3axBa-
YEHHOH PacTHTENBHOCTBIO.

Tak kak macca cTBona cocrasmnsieT 62,6-70,3 % ot Bceil Maccsl
cpe3aHHoro kycra [73], mpeanaraercs H3y4HTh B3aHMOJCHCTBHE
3yObEB HMEHHO C TOH 4acThio KycTapHuka. [lis Toro urobsl yn-
POCTHTH MOCTaBICHHYIO 3a4ady, NPHUMEM, YTO BCA Macca 3axBa-
YEHHOro KyCTa CKOHLICHTPHPOBAHA B €ro CTBOJE, a cam cTBoj Oy-
JIEM PacCMaTpUBaTh Kak MpOJ0JIbHOE HIHHAPHYECKOE TEJIO.

PaccmoTpumM B JiekapToBoi cucteme koopaunar OXY cxemy
CHJI, ICHCTBYIOIMX HA CTBOJI KyCTAPHUKA IPH €ro nepeMenicHuH
110 BHYTpeHHeH nosepxuocty 3y6bes (puc. 3.75).

Puc. 3.75. Cxema cuu, IeficTBYIOIHX HA CTBOJ KYCTApHHKA
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B npouecce cMpikaHus ueaocTei Ha nepeMeniaeMslii CTBOJ O
CTOPOHBI 3aXBaTbIBAIOIHUX 3yObeB JCHCTBYIOT HOPMaJIbHBIC peak-
win N, HANIPABJICHHBIC BBEPX MO YIIOM O, K BEPTHKAIbHON
ocH cHMMETpHH rpeiidepa. Bo3HHKAIONIHE MPH 9TOM CHIIbI TPCHHA
F, HanpaB/icHbl BHW3 IO TEM Ke yIJIOM O; K FOPH3OHTANBHOI
IJIOCKOCTH.

CripoenupoBaB CHIIbI, JICHCTBYIOIHE HA TIOJHHMAEMBIH CTBOJL,
Ha OCh ), MOJKHO 3alUCATh CJIC/AYIOLee PAaBEeHCTBO:

2zN_ cosa, =G, +22F,sinq, , (3.275)

KYyC
rae z — 4ucno 3yObeB B OAHOM iy yemoctd, wr.; G, — Bec
Kyctapuuka, H.

Cuna Tpenus F. CTBONA O BHYTPEHHIOK IIOBEPXHOCTH 3y0a co-
CTaBMT:

F,=N.f,, (3.276)

rae [, — KOIQQUIMEHT TPEHHS CKONBKEHHA CTaTH MO JIPEBECH-
He, f,, =0,25...0,5 [142].

[loncrapus Beipaxcenue (3.276) B paBenctso (3.275) u npeob-
pa3oBaB ero, NOJIyYHM:

B O
N, = - ; (3.277)
Zz(cos oy — fopsin a‘.)

Ha ocnosanun ¢opmynst (3.277) 6biin IPOU3BEACHBI PACU€Th
H TOCTPOCH IpadMK, OTPAKAIONIMI 3aBHCHMOCTb HOPMAJIBHOH pe-
akuMu N, o1 BenuumHsl yrna o, (puc. 3.76).

CornacHo npuseieHHOMY rpaduKy, YBeIHYEHHE yIiia o, TpH-
BOJIUT K BO3PACTAHMIO 3HAYCHMI HOpManbHOH peakuun N, . D10
OOBACHAETCS T€M, YTO NpH GONBLLIMX 3HAYCHHAX yI7Ia O, BEpPTH-
KaJbHas COCTaBJAIONIAs CHJI TPEHUS BO3PACTACT M JUIs NepeMenie-
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HHsl CTBOJIA 110 BHYTPEHHEH MOBEPXHOCTH 3yObheB HEOOXOMMMO 3a-
Tpa4umBaTh OOJBILME YCHIIHA. A 3TO B CBOIO 0YEpPE/b MPHBOIHT K
YBEIMYCHHIO SHEPro3aTpaT U BO3HMKHOBCHHIO 3HAYMTEJIbHBIX TiC-
perpysox.

N.H
6“0 :‘ — — - _— - - — -

S00 | (G =350 H)
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Puic. 3.76. 3aBicumocts HopMasbHoii peakitin N . OT yria 6 k

ITpu 5TOM MHHHMaNBHBIC 3HAYCHHS HOPMAIIBHON peakuuu N,
HabmoaoTes npu o, =0, Tak KaK B 3TOM Clly4ac CHJIbI TPCHHS
OynyT pacnonaratsCs B rOpu30HTaILHOMN MIOCKOCTH.

Takum oOpaszom, onTHManbHOM (opmoi 3yba Oymer Ta, npu
KOTOPOM yroji o, B TEUEHHE BCEro Mpolecca NepeMenieHus CTBO-
n1a OyAeT paBeH HYIHO.

YuuteiBas JaHHOC YCIIOBHE, BBIBEJICM YPABHCHHC KPHBOIi, B
BHJC KOTOPOH HOJKEH OBbITH BBIMOJHCH BHYTPECHHHIT NPOQHIbL
3yObeB.

Jlnst 3TOro paccMOTPUM B JICKaPTOBOI CHCTEME KOOPAHHAT 110-
JIO’KCHUC 3aXBaTBIBAIOIINX 3yObeB Ha HAYAILHOM JTANe MOABEMA
CTBONA KycTapHUKa (puc. 3.77).

[lycTh MckoMas KpHBas 3agaHa ypaBHeHHeM Buaa y = f(x),
TOI/1d, COIJIACHO MOCTABJICHHOMY BBINIC YCIIOBHIO, KacaTelbHas K
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KpuBOii B Touke K , pacrionokeHHOil Ha KoHue 3yba, Oyner sB-
JSTHCS NMEPHEHIMKYIIPOM K BEPTHKAIbHONH OCH CHMMETPHH IPEH-
depa. CrnenoBatenibHO, HOpMaJlb K KpHBOH B Touke K Oyaer cos-
ajaTh C BEPTHKAJIBLHOH OChl0 cuMMeTpuH rpeidepa. Toraa Mox-
HO NPEJUTONONKHTh, YTO LIEHTPOM KPMBH3HBI KPHBOHl B TOuke K
Oyzner touka C, , ABIAIOIIAsACA TOUKOH KacaHHsl BEPTHKAJIbHOH OCH
CHMMETPHH rpeii(epa ¢ OKPY)KHOCTbIO, HMEIOILEH LEHTP B TOYKE
O, ¥ pamuyc r, =/, /2, rne /, — paccTosiHHe MEKIy LEHTPAMH
IHAPHUPHOT'O KPETUICHHS YeNIIOCTEH Ha Yroo0pa3sHOM IEMEHTE.

[ B3

Puc. 3.77. Ilonoxenune 3yOber Ha HAYATBLHOM JTare NoJLeMa CTBOJIA

Kak BuaHO M3 cxembl, H300paxkeHHOH Ha puc. 3.77, eciu yc-
JIOBHO MOBEPHYTH YENIOCTh rpeiiepa OTHOCHTENBHO €e IapHUp-
HOrO KpEeIUICHHs Ha yron & ,, TO CTBOJ KyCTapHUKA TEPEMECTHTCS
Ha BBICOTY, paBHYyI0 oTpe3ky KC, .

Takum oOpa3zom, B3aumojeiicTBue 3yba co cTBONOM Oyzer
NPOUCXONTh HA yUacTKe KpHBOH KA .
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3adukcupyem Ha yuactke kpuBoit KA TOuky B,.,, u onpene-

UM KOOP/IUHATBI LICHTPA KPUBH3HBI, COOTBETCTBYIOIIETO TOM TOUKE.
151 31010 3aNHMIEM ypaBHEHHE HOPMaH K KpUBOii B Touke B [209]:

1
Y-y=-——(X-x), (3.278)
J?
rae ¥ u X — TeKylue KOOpaHHaThl TOYKH HOPMAJIH.
Tax xak Touka Cp,q NEKHT HA HOPMAIH, €€ KOOPAHHATHI

JOJDKHBI YIOBJICTBOPATH YpaBHEHHIO (3.278) [209]:

I
Ppe=—ia=g). (3.279)
y
Kpome toro, Touka Cps,, HAXOANTCSH OT TOUKH B,,.,, Ha pac-
CTOAHHH, PABHOM pPaJIHYyCy KPHBH3HBI e 5
(a—x)+B-y)=r’. (3.280)

Perasi comecTHO ypasHenus (3.279) 1 (3.280), onpenerim 6 u B :

a=xt—2 (3.281)
1“+y'
_
B=yF—=r.. (3.282)
l+yr2

Panmyc xpuBu3HbI 7, onpeznensercs no gpopmyne [209]:

2%
l+(ﬁj
dx
7 =———-—d—2—. (3.283)
¥
dx?

[Moacrasus dopmyny (3.283) B Beipaxkenus (3.281) u (3.282),
TOJTY4HM:

o =x:tM s (3.284)
v

TR L (3.285)
¥

Tak kak kpuBas B TOYKe B BOrHyTa W, CI€Q0BaTENBHO, B>V,
TO crneayer Opate HiKHME 3Haku. B sToM ciyuae |y"1: y', a

LEHTP KPUBH3HBI OyJeT uMeTh KoopauHatsl [209]:

. Y
2 (3.286)
1+ y'"
P=y+ J:-
y

Ecnu 4eniocTh MoBEpHYTH OTHOCHTENBbHO TOUKH O, Ha yroi
Ay, TO TOUKAa KOHTAaKTa 3y0a cO CTBOJIOM Nepeijier B TOuKy B.
Ipu 3TOoM, s TOrO YTOOBI BBINOMHSIOCH Yenosue o, =0, neHrTp

KPHBH3HBI JUIsi TOYKH B JIOJDKEH TaKiKe J1ekKaTh Ha BEPTHKANbHOH
OCH cHMMeTpuH rpelidepa.
Ilpudem KpatuaimuMm pacctosHHeM oT Touku O, J0 BepTH-

KalbHOH ocn cummeTpuu rpeiidepa Oyner paauyc 7, . Tak Kak B

MPOIECCEe 3aXBaTa KyCTAPHHKA YEIIOCTH JBHKYTCS MO KPYrOBBIM
TPACKTOPHAM, TO MOYHO TIPEANONIOKUTb, YTO LEHTPbl KPHBH3HbI
JUISl BCEX TOYEK ydacTKa KpuBo KA OynyT pacnonarathcs Ha OJ1-
HO# OKPYKHOCTH, UMEIOIIEH paauycC 7, M UEHTp B Touke O, .

C y4eroM JAHHOIO MPEINON0KEHHs, UCCIENYEeM, KaK C MpH-
PALLCHHEM JUIHHHBI JIyTH OKPY/KHOCTH, Ha KOTOPOH PacrosiokKeHbl
LICHTPBI KPUBH3HBI, H3MEHSICTCS Pa/IHyC KPHBH3HBI.
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Huddepenumnan ayru xpuBod onpenensiercss no  dopmyae

[209]:
ds = Jdx® +dy* . (3.287)

Tak kak qyry okpy»HOCTH MOXKHO PacIieHHBAaTh KaK 4aCTHBIN
Cllyyal KpHBO#, Ha OCHOBAHHH BbIpaXkeHus (3.287) sanuiem:

2 2 2
dl da dp
| =|—| +|—/| . 3.288
[ de { dx ] [ dx ] S
YuuteiBas cucteMy ypaBHeHHH (3.286), MOKHO 3amucaTh:

d_az—y'Byfy”_yM_y'z}'ﬂ
dl' ynl

: (3.289)

i&_ 3yn2 _ym_yrzym
dx ynl .

(3.290)

[Toncrasus ypasuenus (3.289) u (3.290) B Beipakenue (3.288),
MOy YHM:

2 2
‘ﬂr v 3)"'}’"2 _ym _ yfzym
(_] =(l+y )[ 7 . (3.291)

- 2 — aaf2 32 .12 3
Haiinem nanee [i;} . Tak kak rcz_(l‘_y’K’m ’Ez=!l_{z ’ ,
b4 y

muddepentmpys no x 0o6e YacTH ITOr0 PaBEHCTBA, M0CIE COOTBETCT-
BYIOLINX TIPeoOpa3zoBaHuii Moy InM:

2
dr, a2\ 3V == yy"
(E] =(l=y 2)[ et (3.292)
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CpasuuBas paseHctBa (3.291) u (3.292), nHaxoaum d4TO

dl, T dr. \’ dr. _di,
—£ | =|—%| ,orkyma —=+—+.
dx dx dx dx

dr,
Tak KaKk — He MEHSCT 3HaK (7, TOJBKO BO3PACTaeT, HIIH TOJIbKO
x

dl
yOBIBacT), CIEAOBATENBLHO, H d—* He MmenseT 3Hak. [Ipumem s on-

X
dr. dl, dr. dl

enenenHoct — <0, —= > 0. CnepoBarenpHo, —= = ——=-.
4 dx dx dx dx

Janee, mycts Touka K mmeer abcuuccy X, , a Touka B — abe-
uHcey X, (puc. 3.78). Ilpumenum teopemy Ko k (yHKumsm

l.(x) u r.(x) na orpeske [x,,x, ]:

1(x)-1,(x,) (%}; ]
r(x)-r.(x,) [drc )

dx

=-1, (3.293)

rae & — 4Mciio, 3aKIIOUCHHOE MEKIY X, H X, (X <&<x,).
Beenem o6o3nauenuns /, (x2)=1,,3 i L (.rl)zl,.l, r.(x,)= Finis

rc(‘rl):rq J
!‘J _[."l.
S =] , a4 9TO 3HAYHT, YTO.

Yoo =1y

Torna

oy =] - (3.294)

[,2 _I!.||:

¥

Takum o0pa3om, mnpupaileHHe JUIMHBI JyrH OKpYKHOCTH
dl_ paBHO 10 abCOMIOTHOIH BENMYMHE COOTBETCTBYIOIIEMY [PHpa-

LICHHIO PaJIHyCa KPHBU3HBI dr, .
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0

Puce. 3.78. Cxema u1s BBIABICHHS 3aBHCHMOCTH

ME3KTY PajiiycoM KPHBHIHBI I,

H MPHPAIICHHEM JUTMHHBI TyTH OKpyKHOCTH [

C yuerom BbipaxkeHus (3.294) BbiBecM ypaBHCHHE MCKOMOH
HamMH KpHBOH. JI11si 3TOr0 paccMOTpHM cXeMy, NPEJICTABICHHYIO Ha
puc. 3.79. BeeneM B IaHHYIO CXEMY MOJSPHYIO CHCTEMY KOOP/H-
HAT C MOMOCOM B LICHTPE LIAPHUPHOIO KPEIJICHHS YEIOCTH, a M0-
JIIPHYIO OCh MPOBENEM 4epe3 TOUKY A, ABNSIONIYIOCA HAYaIbHON
TOYKOM yyacTka KpuBoit KA .

Cornacno cxeme (cM. puc. 3.79), eciiu MOBEPHYTH HEIIOCTD C
3yObsIMH OTHOCHTEIIBHO MOJIOCA HAa yroa Ay, TO TOYKA KOHTaKTa

cTBOJIA ¢ 3yObAMH TEpeHAeT B TOYKY B', pM 3TOM CTBOJ KycCTap-
HHUKa TOJHMMETCS BBEPX Ha BHICOTY /i =Ar,. OcHOBbIBasCh Ha

BhipakeHuH (3.294), MojKHO 3anucath, uto Ar, =Al, .
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Puc. 3.79. Cxema K BRIBOIY KPHBOIA,
OTMHCHIBalolIeil KPHBH3HY 3aXBATHIBAIOIIHX 3yObeB

JInHy yru OKpY»KHOCTH MOXKHO ONpeieNnuTsb 1o opmyie [100]:
I.=roVy, (3.295)

rae Y — yroji noBopoTa paaMyca ry , pa.
Tak kak B BeipaxkeHuu (3.295) 1, =const, ciaen0BaTebHO,
Ar, =r,Ay .
Taxnum 00pazom, HCKOMas KpuBas 00pasyercs myTeM BpallCHHA
OTHOCHMTEJILHO MOJIOCA MPAMOTO YIJIA, Y KOTOPOro OHA CTOPOHA OC-
TAaeTCsi MOCTOSHHOM M PaBHA 1, ,  JIPyras H3MCHACTCA 110 3aKOHY:
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=Ty, (3.296)

Jlanee Bo3bMEM Ha ydacTke KpuBOH KA Tekymyio Touky B,
NpHHAANEKAILYIO JaHHOH KPHBOI, H ONPEAEIHM €€ KOOPIHHATBI.

Papmyc-exrop ToukH B onpeaenum u3 npsMoyronsHoro Tpe-
yronbHuka A BOCy:

[.2 2 [z, .2 2
Cp=yty +1ep WM Cp =31y +ry Vs , (3.297)

TIE ¥y — PAJMYC KPHBH3HBI, COOTBETCTBYIOIHI TOUKE B, M.
[MonsipHbtii yron juis TO4KH B COCTaBHT:

05 =Wy — Ty, (3.298)

rje T, — YroJjl CKONbKEHUs, pall.
W3 cxemsl, npeacTaBieHHoi Ha puc. 3.79, cnenyer, 4to

Ty :arctgrﬁ. (3.299)
o
B cuny pasencrBa (3.296) vy, =i£, ¢ yderoM (hopmyiisl
o

(3.299), Boipaxenue (3.298) npumer BHIL:
0y =y, —arctgy,. (3.300)

Ha ocnoBanuu Beipaxenuid (3.297) u (3.300), ¢ yuerom nan-
HbIX puc. 3.80, uckomasi kpuBasi OyJeT OMHMCBIBATLCS CHCTEMOH
MapaMeTPHYECKUX YPABHEHHUI:

p= ’y”-()— +r{)hwh’ e [W_\-;ll!k]’ (330[)

0 =y —arctgy.

rae p U O — KOOpAMHATH! TEKYILEH TOYKH KPHBOH, | — yroia no-
BOPOTA PaJHyca 7, OTHOCHTEIIBHO HOIIOCA, Pajl.
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Puc. 3.80. Buytpennuit npoduib 3axsarsiBaioniero 3yda
(namenm P Ne 2308411); A - nauansHas TOYKa JBOIBBCHTHL
SK — yuacTok ?BOJXBLBEHTHI, B hopMe KOTOpOTo
BBINMOJIHCHA HHKHAA YacTh 3y6a,
no KOTD]JOﬁ MPOHCXOJNT NEpeMEIICHHE CTBOMAS
WS — nyra okpyxHOCTH, B (hopme KOTOpOii
BbITIONHEH NMpod b BepXHel YacTH 3y6a
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IMonyyennas cucrema napamerpHueckux ypashenuii (3.301)
npejicTaBisier co0OH MaTeMaTH4YeCKOE BBIPAKEHHE SBOJALBEHTHI
okpykHoctu [95], sBonOTOI 115 KOTOpO#H OyleT sBIATHCA OK-
PY/KHOCTb C PafiMyCOM F, W LICHTPOM, COBNAJAIOIIHM C LEHTPOM
IIAPHHPHOrO KPEILICHHS YE/TIOCTH.

Onnako ¢opMy 3BOJIBBEHTBI OKPY/KHOCTH JI0JKHA HMCTb
TONBKO Ta 4YacTh 3y0a, Mo KOTOPOH MPOMCXOIMT MEPEMELICHHE
apeBecutbl. YTOOBl yCTAaHOBHTH TPaHMIbI MHTEPECYIOIIETO HAc
y4acTka KpuBOH, HEOOXO0ANMO ONPEJCIUTD YIIIBL Y M 4 .

BenuunHy yria , MOXKHO BBIYHCIHTS 110 hopmyJie:

(3.302)

i€ Py — PajHyC-BEKTOP TOUKH, PACIIONOKEHHOH Ha KoHLe 3y06a.

B cBo10 04epe/ib yron \ ¢ COCTaBHT:

(3.303)

rae I, — yroj noBopota HearocTH U CMBIKAHHA OJHOI0 pAla

3yObeB, paj.

Jlnst Toro 4To0bl ONPEAEIHTH BEJIHYHHBI Py U O, , BOCIOJb3Y-
eMcs CXeMoii, H300pakeHHO# Ha puc. 3.81.

Pa3Mepsl 3axBaThbiBalOIMX 3yObeB HEOOXOAMMO YCTaHaB-
AMBaTH C Y4E€TOM TOro, 4robbl obecneunBanack paborocno-
cobnocTh rpefidepa npH HaHMEHBILEH €ro METAIJIOEMKOCTH.

YuuThiBas 310, NpeiaracTcs MPHHATb Py =/, , TAK KaK HMCH-
HO NpH COOJIONCHHHU JTOr0 paBeHCTBa 3yObs OyAyT MMETh MHHH-

MaJIbHBIC TEOMETPUYECKHE Pa3sMEphbl, MPH KOTOPBIX MOJHOCTBIO CO-
Xpassiercst paboTocrnocoOHOCTD TpejuIaraeMoro rpeidepa.
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Puc. 3.81. ITonosxenne 3ybbee rpeiidepa
ITPH MOJTHOCTBIO PACKPBITBIX YCHTIOCTAX

[Ipunss uto p, =/, , MBI NOIYYHIIH PABHOCTOPOHHMIT TPEYTO/Th-

HUK A OKO' (cMm. puc. 3.81), criesoBatensHo, yroi noBopoTa Yesmio-
CTH JUIS CMBIKaHHS O/THOTO psijia 3yObeB cOCTaBHT 1, = 60° . Tak kak
AOKO'=A K'OK =A KO'K", nonueiii yroi noBopoTa YETIOCTH
cocraBut A, =21, =120°, xpome TOro, U3 PaBCHCTBA JAHHBIX Tpe-
YTOJILHHKOB TaKke BeTeKaer uro /, =L, /2.

YcraHoBHB, 4TO HHKHSS 4acTh 3aXBaThIBAOIIMX 3yObeB Oyaer
MMCTh (JOPMY yHacTKa IBOJIBBEHTBI OKPYKHOCTH, MOAGEPEM BHYT-
peHHui npoduns BepxHel YacTH 3yObeB, KOTOPBIH 1oJbkeH obecne-
YHBaThH HanOoOJICE MIaBHOC B3aHMOJICHCTBIE 3y6heB C BETBAMHU Kpo-
Hbl, CKMMACMBIMH B MPOLIECCE 3aXBaTa KyCTapHHKA.

Hns obecnieucHns 3TOro yciaoBWS NPEIIaracTcs BEPXHIOK
4acTh 3aXBaThIBAIOIIUX 3yObEB BBINIOJNIHUTL B (OPME AyrH OK-
PYKHOCTH C pasiuycom 1, H neHtpom O,, pacrlonoKeHHbIM Ha
HOpMaJiH, NPOBEJCHHON M3 TOYKH S, W yJaJCHHBIM OT ITOMH
TOYKH Ha paccTosHHe, paBHoe 7, (cM. puc. 3.80). Bnaromaps
OTOMY Y4acCTOK JBOJBLBECHTBI OKPYXHOCTH OyaeT miaBHO nepe-
XOAHTH B JIyTY OKPYXKHOCTH B TOUke S .
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Takum 00pa3oM, BHYTPEeHHHH NpoQHiIL 3aXBaThIBAIOUINX
3yGbeB Gy/eT BHINONHEH MO CJI0MKHON KPHBOH, NoJIy4eHHOI 1my-
TeM COMpPSKEHHsS YYacTKa 5BOJBBEHTBI OKPYXKHOCTH C AyTOM
okpyxkHocTH [198].

3.2.5.3. Onpeodenenue ynepzosampam
Ha nepemenienue eOUHUYHO20 CMmeoa
no enympennueii nogepxHocmu 3yoves zpeiighepa

DHepruio, HeOOXOIHMYIO Ha NMEPEMELICHHE CTBOJA 110 3yObsiM
NEepBOro psna Mpu CMbIKAHHH yemocTel rpeiidepa, MOXKHO oOIpe-
nenuth no gopmyie:

8¢
E, =2[Mdbs,, (3.304)
0

rae M, — KpyTAIMi MOMEHT, KOTOPbIH HEOOXO0AMMO IPUIIOKHTD
K Kakoil uedlocTH Ui nepemelienns crpona, Hm; &, — yron

[OBOPOTA YENIOCTH JUIsl CMBIKAHUS OJIHOTO Psija 3yObes, paj.
BenmunHa KPyTSLIEro MOMEHTA Juisi 3yObeB MPEUIOKCHHOTH
KPHBH3HbI COCTABHT:

1. , 171
quzN27+zszTp ka- L -330 | (3.305)

Toncrasum Beipaxenue (3.305) B Gopmyny (3.304) n npeod-
pasyem ee:

o) | 2
Eq=22N, | ?+fw1/p,{' i lus, ls,. (3306)

YuutsiBas, uto 2zN, =G, =m.g , ypPaBHCHHC (3.306) npu-

MET BH/L:

I 2
7] Iu_] !m
E,= ngJ + [ p,ﬁ—T— S 280 85 (3307)

Hanee unterpupyem Beipakenue (3.307) mo yrmy nosopora
YEJIIOCTH:

f‘ 2
E, =m.g||28,|1, +2f,ﬂ,pk el o Y I 4. (3.308)

Ilo momyyennomy ypasuenuto (3.308) mocrpoeH rpapmuk (puc.
3.82), KoTopBIit OTpaXKacT 3aBUCHMOCTb JHEPro3aTpar Ot yrijia noBo-
poTa YEIOCTH.
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Puc. 3.82. 3aBHcHMOCTD 3aTpaT YHEPrHH Ha MEpPEMEIlieHHe CTROMA
1o 3y6pAM 0T yriia noBopota 4emocteit rpefidepa
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3.3. [loBbimenue 3pPpekTHBHOCTH PaboThl
TEXHHYECKHX CPeJCTB, MpeAHa3HAYEHHbIX
JUIA nepepaboTKH IpeBeCHHBI B LIemy

OCHOBHBIMH HAMpPaBJICHUSIMH YTHIIM3ALHH IPEBECHHBI KycTap-
HHKA U MEJIKOJIEChS, MPOM3PACTAONIMX HA MENHOPATHBHBIX KaHa-
nax, sBISETCS WCIOJNB30BAaHHE €e B BHJE DHEPreTHYeckoi (Tom-
JIMBHOH) WM TeXHoJOorH4eckod mensl. TexHonornyeckas iena
NpeAHA3HAYACTCS Ul LeJUTI0NI03HO-0yMaxKHOTO H THAPOIH3HOIO
MPOHU3BOJICTBA, M3TOTOBJICHHS JPEBECHO-CTPYKEUHBIX, APEBECHO-
BOJIOKHHMCTBIX H JAPYTHX IUIMT. DHEPreTHYecKas miena sBiseTcs
OCHOBO# (CBIpbEM) TOIUTHBA B 3HEPreTHYECKHX YCTAHOBKaX /Ui
NOJYYECHHS JICKTPHYCCKONM SHEPIHH U TEILIA.

ViaydieHue HMCIONB30BaHUS [PeBECHONH OuOMacChl, BOBIIE-
YeHHE B nepepadoTKy HH3KOKAYECTBEHHOH M MA/IOLEHHOH Jpe-
BECHHBI PACTHTEILHOCTH, MPOHM3pAcTalouleil Ha KaHalax, SBJA-
ercs BechbMa akTyanbHOH 3amaueii. He3nauurenbHas 4acThb Chl-
pbsi MOXKeT OBITh MCNONb30BaHa 0€3 MpeABapHUTENbHON MOATO-
TOBKH, HO OCHOBHasi Macca TpebyeT npeBapuTEIbLHOro H3Meb-
gennsi. Kak orMevanoch paHee, OCHOBHBIM 000PY/I0BAHUEM JUIs
H3MEJIbYCHUSA JAPEBECHOTO ChIPbS M NPOH3BOJCTBA IICTBI sABJISA-
IOTC pyOHIIbHBIC MALIMHBI (TIEPEABHIKHBIC U CTallHOHApHbIe). B
pecypcocheperaiomieii TeXHONOTHH OYMCTKH KaHaloB OT JpeBeC-
HO-KYCTApPHHKOBOH pacTuTebHOCTH (cM. pHe. 2.5 u 2.6) npeay-
CMaTpUBaeTCs Kak nepepaborTka ynansieMoil JpeBeCHHBI B LICMY
HABECHBIMH PyOMIBHBIMH MalIMHAMH Ha MECTE MPOM3BOJACTBA Pa-
60T, TaK H TPAHCIOPTHPOBKA JIPEBECHO-KYCTAPHHKOBOH MACCHI K
CTAHOHAPHBIM TMYHKTaM TnepepaboTku japeBecuHbl. B nepsom
clly4yae M3MENIbYEHHE JPEBECHO-KYCTAPHUKOBOHW MAaccChl MpOH3-
BOJINTCS HABECHBIMH PYOMIBHBIMH MAalllMHaAMH, BO BTOPOM —
CTAlHOHAPHBIMH.

B o0oux cny4asx TEeXHOJOrHYECKUH MPOLECC MPOM3BOICTBA
[MIENBl ¥ CHCTEMAa MAIIHH 111 OYMCTKH KaHAJIOB OT JPEBECHO-
KYCTAPHHKOBOH PacTHTECNLHOCTH B3auMocBazaHel. M onHum w3
[JIaBHBIX [1aPAaMETPOB, OMpPEACHAIOUHX ITY B3aHMOCBA3b, SABIA-
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eTcs KayecTBO coOpaHHOM JPpeBeCHO-KYCTapHHKOBOI Macchl Kak
HCXOAHOI'O ChIpbsA 111 IPOH3BOACTBA LICTIBL.

B TpaguuMOHHBIX TEXHONOTHYECKUX CXeMaX OYMCTKH KaHa-
JIOB OT JIPEBECHO-KYCTAPHUKOBOH pPACTHTEIBLHOCTH YyAaJNeHHE
CpEe3aHHON pacTHTENBHOCTH npousBoauTes Oynbaosepamu. [lpu
crpebanuu pacTHTeNbHOCTH Oynbjao3epamMu B coOpaHHYIO Jipe-
BECHO-KYCTapHHKOBYI0 Maccy mnomnagaer 0oJiblioe KOJHYECTBO
IPYHTa M KaAMHEH, NMOJIHOE Y/aJIeHHE KOTOPLIX MPAaKTHYECKH He-
BO3MOJKHO JIaKe MPH HEOJHOKPATHOM MEPETPAXUBAHUK cOOpaH-
HO#l KyuH. Takoe chipbe ABIACTCS HEMPHIOJHBIM JUISl MPOU3BOJI-
cTBa mensl. YacTuipl MHHEPANbLHOTO IPYHTA M MEIKHE KaMHH,
ocTaBinecs B cOOpaHHOI ApeBeCHO-KYCTAPHUKOBOI Macce, npu
nonajanuy B pyOMALHYIO MAaUIMHY NPHBOAAT K HHTCHCHBHOMY
M3HOCY PEXYILIHX 3JIEMEHTOB, 3aKJIHHHBaHHIO pabouero opraua,
a MHOT/Ia ¥ K aBapHHHOMY BBIXO/Y M3 CTpOA pyOHIBHOIT Maliu-
Hbl. ToiarenabHas ke OYHCTKA JPEBECHO~KYCTAPHUKOBOI MacChl
C NPUMCHEHHEM PYYHOrO Tpy/a SBIACTCA JOCTATOYHO TPYIO-
EMKOH M MaJonpoON3BOJAMTENBHOM, YTO OKa3bIBACT CYLIECTBEH-
HOE BIIMAHHE HA NMPOJOHKHTENLHOCTh paboyero nukia pyoussb-
HOH MaIlUHHBI,

B npennoxennoit Hamu pecypcocbeperaroieii TeXHOJIOTHH
OYMCTKH KaHaloB cOOp JApPEeBECHO-KYCTAPHUKOBOH MaccChl Mpo-
M3BOJMTCS CHELHANH3UPOBAHHLIM NoAdOpIIHKOM-cobupaTenem
(cMm. puc. 3.53). Pabouee obopynoBanne noA0OPUIHKA IO3BOJIS-
€T NpPH TPAHCIIOPTUPOBKE COOPAHHOH PacTHUTENBHOCTH K MECTy
pasrpy3Kku NpUNIOIHMMATh MOAOOPLIMK HaJl NOBEPXHOCTHIO y4a-
CTKa, 4TO HCKIKOYAET 3arpsa3HEHHME JPEBECHO-KYCTAPHHKOBOMH
MacChl FPYHTOM M KaMHAMH. Hanuume HECKONBKHX YIUIOTHAO-
HX rpebeHOK AaeT BO3MOKHOCTh 3dXBaTa 3HAYUTEIBHO 0OJIb-
mero obseMa ApEeBECHO-KYCTAPHHKOBOH Maccsl H GOpMHUpOBa-
HuA Oojee NUIOTHBIX M KOMOAKTHBIX Kyd4. Takxke HeoOX0auMO
OTMETHTh YHHKaJIbHYH0 0COOEHHOCTb rpefipepHoro o6opyaosa-
HHS TOTpy34HKa-coOupartens, KOTopas MO3BOJIAET MOMHMO Yii-
JIOTHEHHs COOMpPAeMON PACTHUTENILHOH MacChl MPOM3BOAMUTH €e
JIOTIOJIHUTENBHY 0 BUOPALHOHHYIO OYHCTKY OT FPYHTA M Mycopa.
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Taxnm obpaszom, mpeBecHo-KycrapuukoBas macca, cobpan-
Has M MOArOTOBJICHHAs NOADOPUIMKOM-cOOMpaTeieM B KOM-
NaKTHBIC YIUIOTHCHHBIC KYYH, ABISCTCH KAaYCCTBEHHBIM MCXO/I-
HBIM CBIPBCM JUIA [anbHeiuiel nepepaborku. Mcnonb3oBanne
TAKOT'O ChIPbs JUIA NPOH3BOJACTBA HICTbI PYOHIBHBIMH MalllMHa-
MH TO3BOJIMT TOBBICUTH WX MPOH3BOJUTCIBHOCTH 34 CYET HC-
KITIOYCHUA JTOTMOJHUTCIBHBIX ONEpalfil MOATOTOBKH ChIPhA,
YBCIIMYCHUA BPEMCHH HEINPEPbIBHOW paboThl HAa OJIHON CTOAHKE
(A1 mepesBHKHBIX  PYOHIBHBIX MAalIMH), NpPeAOTBPANICHUS
MPOCTOCB MO NPUYHHE aBAPHHHOTO BbIX0Aa U3 cTpos. Bee a1o, B
KOHEYHOM HTOIC, MO3BOJMUT NMOBLICHTH YPPEKTHBHOCTE paboThHI
pyOMIBHBIX MAlIHH B [1EJIOM.

3.4. Pa3paboTKka TEXHHYECKHX CPEICTB
JJISl YTHETeHH S MHel

B npennoxennoii Hamu pecypcocbeperaiomeii TeXHOIOTHHI
BO H30CKaHWE BTOPHYHOTO 3apacTaHHs OYHILACMBIX Y4acTKOB
MPEyCMOTPEHO yrHeTeHue mnHeil. HanocHTh apGOpHIMAHYIO
CMeCh HEOBXO0/IMMO HENOCPECTBEHHO HA MOBEPXHOCTH ITHA, 4TO
MO3BOJIMT HEC TOJbKO COKPATHTH PACXOJ JAOPOTOCTOSIIMX XHMH-
YCCKHMX MperaparoB, HO M NPEJOTBPAaTHTH MOMaaaHue apbopu-
IHJIOB B PYCJIO KaHasa.

B paccMOTpeHHBIX paHee KOHCTPYKLHMAX KyCTOPE30B (CM. pHC.
3.2-3.9, 3.14-3.21) nonaua apbopunmaa OCYUIECTBIACTCS OIHO-
BPEMCHHO CO CPC3aHHEM JIPEBCCHO-KYCTAPHUKOBON PacTHTEIbHO-
CTH. ApOOpULIMIHYIO CMECh HAHOCST JIOKATLHO Ha MOBEPXHOCTH
ITHA Yepe3 MUIIbHbIN pabounii opran Kycropesa.

Hanecenne apGopuMaHO# CMECH Ha MHH MOJKHO COBMEC-
THTh TaKKe C onepauuei noxbopa Cpe3aHHOH JAPEBECHO-
KYCTAPHUKOBOH PAaCTHTENLHOCTH. [l 3TOrO MBI PEKOMEHIYEM
MCTONIB30BaTh MOAOOPIIHK-cOOMpaTesb, OCHAIEHHbIH HaBec-
HBIM YCTPOMCTBOM JUif JIOKAIbHOTO YIHETCHHS NHEi (namenm
P® na usobpemenue Ne 2308185 « Mawwuna onsn cbopa cpezan-
HOUl OPe6eCcHO-KYCMAPHU-KOBOU PACmumensHocmu u yeHemeHus
nHei») [197].
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[Npennaraemas mammHa (puc. 3.83) cOmepKHT CMOHTHPOBAH-
Hyl0 Ha 0a30BOM TpakTope / TONKAIOUIYI0 paMy 2, Ha KOTOpO#H
[APHHPHO 3aKperuieH pabouui OpraH, BK/IKOYAIOWIMA OCHOBAHHE
3, 3yObst 4 1 3axBar 5 JuisA 3aKuMa coOOpaHHOH JpeBECHHBI. 3aXBaT
5 MIapHMPHO COEJIMHEH C OCHOBAHMEM 3 MOCPEACTBOM TATH 6, a ¢
pamoit 2 — mocpeCTBOM THAPOLMAHHAPOB 7. OCHOBaHUE 3 BbilE
MeCTa €ro KperuieHus K pame 2 IapHHPHO, NPH MOMOIIK TH/PO-
[HJIMHIpPA 8, COeHHEHO ¢ pamoi 2. B HibkHe# yacTH ocHOBaHus 3
[IAPHHPHO 3aKPEIUICHbI MOBOPOTHBIC B NONEPEHHOM HAIIPAB/ICHHH
3y0Obsi 4, cHaOXeHHbIC IIAPHUPHO 3aKPEIUICHHBIMH HAa WX KOHIAX
YTIOKKAMH 9, KOTOpbIE TOANPYKHHEHBI B TOPH30HTAILHOH H BEp-
THKAIbHON NJIOCKOCTSX.

Jlns noBopoTta B BEPTHKANBHOH MI0CKOCTH pama 2 cHabKeHa
rugpouunapamu 0.

15 16 12 13 1

Puc. 3.83. Mammna ans c6opa cpesaHHoO#H
JIPEBECHO-KYCTAPHHKOBOH PACTHTENILHOCTH H YTHETEHHS NHEi:
I — Hazosblif TpakTOp; 2 — TONKaOMNIas paMa; 3 ~OCHOBaHHE;
4 - 3y6ba; 5 - saxear; 6 — Tara; 7, 8, 10 - rupoUMAHHADPLL;
9 — yrioiku; [ — croiiku; /2 — oce; 13 —onopHeIe Ko/eCa;
15 — emxocts; 16 — rubkuii pybonposoa

Ha rtonkawmeii pame 2 mnoszaau 3yOpeB 4 yCTaHOBJICHBI
croiiku /1 (puc. 3.84), Ha KOTOpBIX IAPHHUPHO CMOHTHPOBaHA
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0Ch /2 ¢ 3KECTKO 3aKPENICHHBIMH TI0 KPasM ONOPHBIMH KOTeca-
MH /3 W YyCTAHOBIICHHBIM 1O UCHTPY MOJIBIM Gapabanom /4. Ha
croiikax /] 3akpenjieHa eMKocTs /5 ¢ apbOpHUMIHON cMeCho,
COCIHHEHHad mocpeacTBoM rubkoro Tpybonposona /6 ¢ ochio
12, umeromeii KaHam A8 noxaun apGOPHIMAHON CMECH B T10-
bl Gapaban /4. Ha monom Gapabane /4 3aKpEIICHBl YCTPOW-
CTBa JI1 HAHCCCHHsS apOOPUIMIHON CMECH Ha MOBEPXHOCTH
nHei (puc. 3.85, 3.86), skmouaiomue unnuHap /7 ¢ BepxHUM
NEPEnyCKHBIM KiiananoM /8, Bo3BpaTHyIo nupyxuny /9, mrok 20
C KaHaliOM M BBIXOAHBIMH OTBEPCTHAMH Ui mojadu apGopu-
UMHOH CMeCH Ha noBepxHocth nHsi. Ha wroke 20 ycranosnen
nopuieHb 2/, B UCHTPE KOTOPOrO BBIMOJHEHO OTBEPCTHE, CO-
CIAMHEHHOC C KAHAJIOM BHYTPH mToKa 20 MOCPECTBOM HHKHETO
NEPCIyCKHOro KnamnaHa 22.

Puc. 3.84. V3en mawmnst ang c6opa cpesannoii
JIPEBECHO-KYCTAPHHKOBON PaCTHTENILHOCTH M YIHETEHHS MHEil
(ysen /' na pue. 3.83): 12 - ock; 13 — onoproe koneco;

14— nonviii GapaBan; 15 — emkocts; 16 — rubkuit Tpy6Gonposos
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13

4

17

Puc. 3.85. Mammua juis cbopa cpesannoit
JIPEBECHO-KYCTAPHHKOBOH PACTHTENEHOCTH H YTHETCHHA THEei
(ceuenne A-A na puc. 3.84): 11 — croiika; /2 — och;

13 — onopHoe koneco; /4 — nonsiii dapaban;

17 — wuaunapel; 20 — MTOKH.

Mammna paGoraer cnemyrouum obpaszom. [Ipn nomoum rua-
pounwnuHapos /() omyckaercs Ttonkawomas pama 2. [lpu stom
onopHbie Kojeca /3 u yTiokku 9 onupatorca Ha rpysr. Ilpu no-
MOLIH FHAPOUMWIMHIPOR 7 packpbiBaercs 3axsat 5. [Ipu aBuxeHuH
Tpakropa / Bmepej 1O OYMILAEMOMY YYacTKy Cpe3aHHas ApeBec-
HO-KYCTAPHHKOBAsA PACTHTENBbHOCTh NPHIIOAHUMACTCS YTIOKKAMH
9 ¥ HaKaIIMBAEeTCsl HA TOPH30HTAJILHON YacTH 3yObeB 4.

[ToBopoTHBIC B MONEPEYHOM HANpaBieHHH 3yObs 4, cHaOKeH-
HbIC IIAPHUPHO 3aKPEIUICHHbIMU HAa MX KOHL@AX MOANPYKHHEHHBI-
MH B FOPU30HTAJILHON H BEPTHUKAJIBHOMN MIOCKOCTAX YTHOKKAMH 9,
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[IPH BCTPEHC C MHAMH WM APYTHMH NIPENSTCTBHAMYU OrHOaoOT MX.
[Tocne Toro xak Ha 3yObsix 4 HAKONMUTCS JOCTATOYHOE KOIHYCCTBO
CPE3aHHOH JIPEBECHO-KYCTAPHUKOBOH PACTHTENBHOCTH, NPH MO~
MOIH THAPOLMIHHAPOB 7 UIs HAaleKHOH (ukcaumu cobpaHHOl
APCBECHON MACCHI OIYCKAIOT 3aXBar 5, ruapoummitapamu /0 noj-
HHUMAIOT TOJIKAIONIYIO paMy 2 M Ipy3 HanmpaBfiOT K MECTY Bbl-
TPY3KH HIIH TIOIPY3KH B TPAHCTIOPTHOE CPEJCTBO.

14

18
17

19

WAWWARS
<G/ V Y

=

21
22

Puc. 3.86. YcTpolceTBo Ut HaneceHH apGOPHITHHOI cMecH
Ha MOBEPXHOCT MHei: /4 — nonerii Gapabaw; /7 — wmamanp;
18, 22 — BepXHMil M HIDKHHiT IEPETYCKHBIC KIATIAHBL;

19 — BosspatHas npysxwuna; 20 — wrok; 2/ — nopieHs
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[Tpu nepeMerieHnH MaIMHBI MO OYHIAEMOMY YYacTKy B Mpo-
necce cbopa Cpe3aHHOH JIpEeBECHO-KYCTADHUKOBOH DPAaCTUTENBLHO-
CTH IIPOUCXOJUT BPAIICHHE ONMHPAIOILUXCH HA TPYHT OMOPHBIX KO-
nec 13, xoTopbie BpalalOT [APHHPHO 3aKPEIUICHHYIO Ha CTOMKax
11 ocy [2 n Gapaban /4 ¢ 3aKpeIUICHHBIMM HAa HEM YCTPOHCTBAMH
JU1sl HaHeceHns apObopHLIMIHON CMECH Ha NMOBEpXHOCTh MHel. [Ipu
KOHTAKTE OJHOro U3 yCTPOICTB € MHEM NPOHCXOIUT BJABIHBAHHE
wtoka 20 BMecre ¢ nopuHeM 2/ B uunuHap /7, B KOTOPOM Haxo-
JTes nopuus apbopuumaHoi cmecH. Ilpn 3ToM npoucxoaur cxa-
THE BO3BPATHOIl NpYXHHbl /9 H 0IHOBPEMEHHO € POCTOM AaBlie-
HUSL BHYTPH LWIHHApa /7 OTKPBIBACTCS HMKHUH IepenyckHoi
KJ1anad 22, B pe3y/bTare 4ero 4epes OTBEPCTHE B LICHTPE MOPLIHs
21 apOGopuiuaHas CMECh NIOCTYNAaeT B KaHall Toka 20 1 HAaHOCHT-
csl Ha MOBEPXHOCTHb IIHSI Yepe3 OTBEPCTHA HA CBOOOJHOM KOHIIE
wroka 20. [lo okoHuaHuu nepemenicHHa nopmHs 2/ BMecTe €O
IITOKOM 2() BHYTPb LWINMHJPA /7 NMPOMCXOANT 3aKPbITHE HHIKHETO
nepenycKHoro kianaHa 22 W nocryriieHue apOopULMIHONI cMecH
Ha NOBEPXHOCTH NMHA npekpamaercs. [Ipu nanbhelimem BpanieHuu
ocu /2 BMecTe ¢ JKECTKO 3aKperjieHHbIM Ha Heil Oapabanom [4
MPOMCXOUT MOCTENEHHBINH BBIXOJ IITOKA 2() B3 KOHTAKTa C [HEM.
Ipu 3ToM nox Bo3aeHcTBHEM BO3BpATHOH OpY:KHHLI /9 nopiieHb
21 Bmecre co mTokoM 2() BO3BpAIIAIOTCS B HCXO/HOE MOJIOKEHHUE,
B PE3yJNbTATe Yero B MOJOCTH LMJIMHAPA /7 BOZHHKACT paspsiKe-
HHE, NPOHCXOJHT OTKPBLITHE BEPXHETO MEPenyCcKHoro knanaxa /8
U u3 Oapabana /4 B nonocth LMIMHApPaA /7 NOCTYNaeT HOBas Mop-
uus apbopuumanoii cmecu. [1o Bo3Bpamienun nopuinsa 2/ B ucxon-
HOE I0JIOJKCHUE BEPXHUIi repenyckHoi kianad /8 3akpbiBaercs. B
Oapaban /4 apOopHUMAHAS KUAKOCTH MOCTYNAaeT M3 3aMKCHPO-
BaHHOH Ha croiikax // emxoctu /5 no rubkomy Tpybonposoay /6,
COCJIMHEHHOMY € OCbIO /2, B KOTOpPOH BBINOJIHEH KaHas JUIs 1oja-
yH apOOpPHLIMAHON cMecH B OJI0cTh OapabGana /4.

[Ipeuiaraemas MalllMHA JaeT BO3MOXKHOCTH OJHOBPEMECHHO CO
cOOpOM Ccpe3aHHOil IPEBECHO-KYCTAPHHKOBOH PAaCTHTEIBLHOCTH MpO-
H3BOJHTH JIOKJIbHYI0 00pabOTKy OCTaBILHMXCS IOCHE CPE3KH MHEH
apOOPHIIMIHON CMECBIO, YTO MO3BOJAET COBMECTHTH OTEPALHHU I10
cOOpy Cpe3aHHOH PacTHTENbHOCTH M YTFHETEHHIO IHEH, COKPATHTb
CPOKH IPOM3BOJACTBA pabOT H MOBLICHThL 3)(PEKTHBHOCTh TEXHOJIOIH-
YECKOIro MpOoIecca B LEIOM.

391




Jlanee paccMOTpHM eliie BE KOHCTPYKIHH pabodero o6opy io-
BaHMsl, KOTOPOE MOXKET ObITh CMOHTHPOBAHO Ha MOAOOPLIMKE s
06paboTku nHei apbopuuIamMu.

Ilamenm P® na uzobpemenue Ne 2322055 « Opyoue oasn nane-
cenus apbopuyuonoit cmecu na niuy [202].

[Mpennaracmoe opyaue (puc. 3.87) comepxur pamy / ¢ npoyuim-
HaMu 2 1A npUCOeaMHEHNA K 0a30BoM MalmHe. B HibKHEH yacTH
pambl / ycTaHOBJICHA T0J1ast OCh 3, 110 KpasM KOTOPO# XKECTKO 3aKpe-
IJICHBI THIPOHACOCH! 4, HA IHIMHAPUYECKHX CTEHKAX KOPIYCOB KO-
TOPBIX YCTAHOBJICHBI TOIIMITHHKH 5, HapYXHBIMH KOJIbIIAMH TOCa-
JKCHHBIC B CTYIHIIbI OMOPHBIX KOMNec 6, 4To 00ecTieUMBACT BOIMOK-
HOCTb BPALICHHA ONOPHBIX KOJEC 6 OTHOCHTE/IBHO KOPITYCOB THIPO-
HacocoB 4 u ronoii ocu 3 (puc. 3.88).
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Puc. 3.87. Opynue s HaHeceHHs apOOPHLIMIHON cMECH HA NHH:
I — pama; 2 — npoyumHsel; 3 — ronas ock; 6 — OTIOPHOE KOJIECO;
10 — marucrpans; /1 — Gax

Ha Ttopuax onopHbIX Kosec 6 mOCpeacTBOM OONTOBBIX COE/H-
HeHMi 7 3axkperuiens! Kpbiku 8. ITpuBoa rugpoHacocoB 4 ocyue-
CTBJIAICTCA 3a CYET TOrO, YTO Bajibl THAPOHACOCOB 4 C MOMOILIIBIO
IINOHOK 9 COCIMHEHBI ¢ KPBIIIKaMH 8 OTIOPHBIX KOJIEC 6.
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K ruzponacocam 4 moasoasTcs Maructpaau [0 juis mopavuu
apGopunmHOil cMecH n3 Gaka 1/, 3aKpENICHHOTO BBEPXY MOJIOH
ocu 3. Ot ruaponacocoB 4 apOOpHIMIHAS CMECH MOJACTCA B I10-
ay1o ock 3 yepe3 nepemnyckHbie TpyOkn /2. PaGoyee nasieHue B
MoJIOii OCH 3 MOUICPKMBAETCA 3a CYET TepenycKHOro kianana /3
M mopuHeil /4, KaXAbli U3 KOTOPHIX PAa3MEIICH Ha MEperryCcKHO#
Tpy6Ke 12 ¥ NOANPYKUHEH OTHOCHTENILHO KOPITyca THApOHacoca 4
npu nomomy npyxkutbl /5. TlepenyckHoii knanad /3 coeUHACT
1oy ock 3 ¢ mosocThio O6aka /1.
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Pnc. 3.88. V3en opyaus uis HaneceHHa apOOpHIHAHON CMeCH
ua mhu (y3en [ va puc. 3.88): 3 — nonas ock; 4 — rupoHacoc;
5 — NOMUNITHHKH; 6 — ONOPHOE K071eco; 7 — GONTOBOE COSMHEHHE,
8 — kpwiika; 9 — mmnonka; /0 — MarucTpab;

12 — nepenycknas tpy6ka; /4 — nopieHs; /.5 — npyknHa
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Kpome Toro, Ha HHIKHEH 4acTH 1Mool ocu 3 KecTko 3aduKcn-
POBaHBI CTOHKH /6 ¢ IIAPHHPHO 3aKPEIVICHHBIMH MONPY/KHHEH-
HBIMH pblMaramu /7, Ha KaJa0M H3 KOTOPbIX YCTAHOBIICH PBIXJIH-
Te/b MOBEPXHOCTH MHA /&, BBITOMIHEHHbIH B BH/IC KPYIJIOro mpyT-
Ka ¢ 3yobamu 19 (puc. 3.89). Ilpu 3Tom peiuaru /7 noanpyxHuHe-
Hbl OTHOCHUTENLHO MONIOH ock 3 ynpyruMu snementamu 20,
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Puc. 3.89. Opyaue aius HaHeceHHs apGopHIHIHOI cMecH
Ha nHH (cevyenue 4-A Ha puc. 3.87): / — pama; 2 — IpOYUIHHBI,
3 - monas ock; 6 — onopHoe Koneco; [/ — dak;
13 — nepenyckHoii knanau; /6 — croiika;
17 — noanpyKUHEHHBII periar; /8 — PBIXJIMTEb TTOBEPXHOCTH IMHSH,
19 — 3yGbs; 20 — ynpyruit sneMeHT; 25 — ToNKartesb;
26 — pacnbinuTens; 27, 28 — TpyGonpoBossl
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Taxoke opysue COMEPHHUT IBE CHCTEMbI OTHOBPEMEHHOM MOIa4YH
CMeCH Ha ITHH, OHA M3 KOTOPBIX BK/TIOYACT pa3MEILCHHBIC HA MOJIOH
OCH 3 M CBA3aHHBIE C €€ MOJIOCTBIO KJIarnaHbl nojayn apOopHIHIHOM
cmecH (puc. 3.90), xax/bli H3 KOTOPBIX COCTOMT M3 Kopmyca 21,
nopuIHs 22, BO3BpaTHOIl npyskuHbl 23 1 mroka 24. Jlna cpabarbipa-
HHS KJIAIAHOB 110/1a4l apOOPHIIMIHON CMECH B BEPXHEH 4acTH Kak-
JIOTO MOMNPYKHHEHHOTO phluara /7 ycTaHoBicH Tonkartens 25. Tak-
K€ B BCPXHEH 4acTH NMOANPYKHHEHHOTO phiyara /7 yCTaHOBJIEH pac-
NbUTHTEIb 20, COCAMHCHHBIH C KIANMaHOM Moxa4yu apOOpHIHIHOM
cMecH nocpeicTBoM rubkoro Tpybonposona 27. Bo BTopoit cucreme
1oz1au apOOPHLIMIHON CMECH pa3MEIICHHbIC Ha TOJI0H ocH 3 Kiana-
HBl 107124l apOOpHLMIHOH cMecH uepe3 rubkue Tpydonposoasl 27
COEIMHCHBI C 3aKpPCIUICHHBIMH Ha TONpPYKMHEHHBIX pbiyarax /7
TpybonposozaMu 28, KOTOphIE B CBOIO OYEpe/b COCJIMHEHBI C pac-
TNPEICIMTCILHBIMH KaHanaMH 29, BBIOJHCHHBIMH BHYTPH PbIXJIATE-
Jaeii nosepxHocTy must /8 (puc. 3.91).

21

25

/
\24
\
\27

Puc. 3.90. Cxema knanana nojaun apOOpHIHAHOIN cMecH
(y3en /I na puc. 3.89): 3 - nonas oce; 2] — kopmyc;
22 — nopuens; 23 — BO3BpaTHAA NpyKHHA; 24 — MITOK;
25 — ronxarens; 27 — tpybonposon
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Opymme pabotaer ciemyiomum obpazoM. [IpH JBHIKEHHH 10
ITHHCTOH MECTHOCTH MPOHCXOJMT BPALCHHE ONMOPHBIX KoJec 6,
yto obecneurBaeT MPHBOJ FHAPOHAcOCOB 4. B pesyibrare 3TOr0
THApOHAcOCHl 4 HarHeTarT apbopuLuAHYI0 cMmeck M3 Oaka /] mo
nepenyckHbIM TpyOkam /2 B mosyto ock 3. 3a cyeT TOoro, 4TO Ha
nepenyckHbIX TpyOkax /2 pasmerieHsl NoAnpyKHHEHHbIE OTHOCH-
TEMbHO KOPITYyCOB THAPOHACOCOB 4 mopuiHu /4, B momnoi ocu 3
Bo3pactaer jasienue. Ilpum jgoctwkennu padouero jgaBiaeHus B
NOJIOH OcH 3 MPOMCXOANT cpabaThiBaHHE MEPEMYCKHOro KianaHa
13, u apGopuunaHAs CMechb HAYMHAeT MOCTYNaTb 00paTHO B TO-
nocthb Oaka /7, B pe3ybTaTe 4ero B MOJIOH OCH 3 NOJICPKHBACTCS
nocrosiHHoe pabouee napieHHe.

WA

18
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29 19

Puc. 3.91. Cxema pbIXIHTENA MOBEPXHOCTH MHA
¢ pacmpejlenHTeNnbHBIMH Kananamu (ysen //f na puc. 3.89):
17 — nmoAnpyXMHEHHBIH pbIvar; /8 — pLIXJIHTEb TOBEPXHOCTH ITHA;
19 — 3y6ea; 28 — tpySonposox; 29 — pacnpe/ieMTeNbHbIE KaHAIbI

[pu BCTpeue peIXIUTENS MOBEpXHOCTH MHA /8 ¢ nHeM 3y0ps
19 BHepSAIOTCA B TEJO MHS U HAYHHAIOT Pa3sphIXJISTh €ro MOBEpX-
HocTh. OJJHOBPEMEHHO C 3THM HOANPYXKUHEHHBIH phiyar /7 Hauu-
HAeT MOBOPAYMBATBLCS Hasa M ckumaet ynpyruil snement 20. [pu
9TOM TOJKAaTENb 25, YCTAHOBJICHHBIH B BEPXHEH YacTH NMOANPYKH-
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HCHHOTO pbiyara /7, BBIXOAUT W3 KOHTAKTA CO 1ITOKOM 24 KianaHa
nojxa4yu apboOpHUHIHOI cMecH, H cpabaThIBAIOT ABE CHCTEMbI OJI-

HOBPEMEHHOI M101auu apOOPHLIMHON CMECH HAa MOBEPXHOCTD TMHS
(puc. 3.92).

Prc. 3.92. dynkinonansHas cxema pabotst opy/us: | — pava;
2 — mpoymiHer; 3 — Nonas ock; 6 — onopHoe Koneco; /] — bak:
/3 — neperyckHoii knanan; /6 — croiika; /7 — MOANPYKHHEHHBII phIvar;
18 — peIxauTens MOBEPXHOCTH MHS; 19— 3yOba; 20 — ynpyrHii snemenT;
25 — Tonkare:nb; 26 — pacnbunTens; 27, 28 — TpyGonpoBossl

[lepBas cucrema momaer cMech M3 KiamaHa 10aym apbopu-
IHMIHO# cMecH 110 TuOkoMy TpyGorpoBosy 27 K pacnsutaTenio 26,
KOTOPbIi pasOpbisruBactT apOOPHLMIHYIO CMECh HA MOBEPXHOCTh
MHA. A BTOpasi CHCTEMa [M0JaCT CMECh M3 KJanaHa Mojayn ap6o-
pHLHIHON cMecH 4epe3 THOKuit TpyGonposox 27 u TpyGonposos
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28, 3aKpeIUIeHHBIH Ha MOANPYKHHEHHOM phiyare /7, K pacnpese-
JIMTENBHBIM KaHanaM 29, BBIIOTHEHHBIM BHYTPH PBIXIHTENA M0-
BEPXHOCTH NHsi /8 1 pa3MeICHHBIM 3a 3yObsiMu /9, 4TO N03BOJISET
HAHOCHTh apOOPHIHAHYIO CMECh HA Pa3phIXJICHHYIO, XOPOIIO BITH-
THIBAIOWIYIO MOBEPXHOCTH MHSL.

IMpejiaraeMoe OpyAHE Ui HaHECEHHsS apOOPHLMIHOH cMecH
HA THM TO3BOJSET PAlMOHAIBHO HCIIONB30BATh apOOPHLMIAHYIO
cMech M MOBBIIIAET 3P(EKTHBHOCTH ¢¢ OHOIOrHYECKOro BO3/CH-
CTBHA 3a CYET HAHECEHHA MEXAHMYECKHX MOBPEKICHWH NHAM B
npouecce Hx 00paboTKH.

IMamenm P® na uzobpemenue Ne 2335889 «Ycmpoiicmeo 0
yenemenus nueti» [203].

Tpeiaraemoe yCTpoiicTBo (pHc. 3.93) coaepkut KpOHLITEHH /
JUIS KpeIuieHust ero K Ga30BOH MaIIMHE, B HIKHEH 4acTH JKECTKO CO-
¢IMHSIONIHEICA C OCBIO 2, ONMHPAIOLIEHCs M0 KpasM Ha JBa ONOPHbIX
xoneca 3. Ha ocu 2 cMonTHpoBaH 0ak 4 ¢ apOOPUILIHIHOH CMEChIO H
marucTpanami 5 3a6opa cmecH. Takke K OCH 2 JKECTKO KpemsTes
CTOMHKH 6, HA KOTOPBIX CMOHTHPOBAHO HECKOJILKO MEXaHH3MOB 11013~
ui apOOPMIIMIHOM CMECH, KaX/Iblil 3 KOTOPBIX COCTOHT W3 HarHeTa-
TENBHOrO WHIMHAPA M Mi006pasHoro Hoxa 7 (puc. 3.94). Tlpu stom
HArHeTaTe/bHBIH IHIMHAP COAEPXKHT KOPIYC & ¢ BIYCKHBIM 9 ¥ BbI-
nmycKHbIM /(0 KIananamu, nopuieHs // s CTaOHIH3alMK JIABICHNA,
YCTaHOBJIEHHBIH BHYTPH KOpIyca & M MOANPY)KHHEHHBIH OTHOCH-
TEILHO HErO MOCPE/ICTBOM MPYKHHBI /2.

I 2 4 3

i ]
b L 0 it 1 it Il

Prc. 3.93. YerpoiicTBO [U1s yTHeTEHHs MHefi:
1 — kpoumTeiin; 2 — ock; 3 — oropHoe Koneco; 4 — bax
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Puc. 3.94. YerpoiicTBo s yrueTeHus nueii

(ceucnne A-A na puc. 3.93): / - kponurreiin;
2 — ock; 4 — Dak; 5 — marucTpane; 6 — cToiika:

7 — munooOpasHblii HOX; 8 — Kopiyc;
9, 10 — BITyCKHOI H BBITYCKHOI KiTanaHsl;
1] — nopmens; 12 — npyxuna;
13 — HarHeTaTeNbHBII MOpIIEHD;
14 —witok; I8 — npyxnna; 19 — orpannunTens;
20 — ctonop; 21 — rudkwuii Tpybonposon; 22 — Tpybka

Taxxke B Kopriyce 8§ pasMenieH HarHeTaTenbHbIH nopuieHs /3,
COCIMHCHHBIH CO IITOKOM /4, BHYTPH KOTOPOTO BBHIMOJHEH KaHall
15 nona4yn apbOPHIMIIHOIN CMECH K PACTIBIINTEIIAM /6, BBINOTHCH-
HBIM B HIDKHCH 4acTh mroka /4 (puc. 3.95). Ilpn T0M monocts
KOpIyca § HarHeTaTeIbHOrO LHIMHAPA COOOIEHa ¢ KAaHAIOM MO-
nauu /5 yepes nepenyckHoii knanan /7.

ﬂ{TOK /4 WapHUpPHO COCIMHEH ¢ MUI00GPA3HBIM HOXKOM 7, KO-
TOPBIN IIAPHHPHO 3aKPCIUICH HA CTOWKE 6 M MOANPYKHHEH OTHO-
CHTCIILHO HEC MOCpeACTBOM Mpyxuubl /8. [Tpuuem nunoo6pasusiii
HOX 7 cHabxeH orpaHudnTeneM /9 juis B3aUMOJCHCTBHS CO CTO-
nopom 20), pa3MCLICHHBIM Ha CTOlKE 6 ocH 2.
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Puc. 3.95. V3nwl yeTpoiicTsa ind yrHeTeHHA nHed
(yaaw1 /, I] na puc. 3.94): 7 — nunooGpassiii HOK; § — Kopryc;
13 — uarHeTaTe/bHBII nopiuens; /4 — wtok; /3, 23, 24 — kaHambI,
16 — pacnibuInTENB; /7 — NepenyCcKHoi Knanas;

22 — tpybka; 25 — ynpyras miacTuna; 26 — uria

[Monocth KOpnyca 8 HarHETAaTENbHOrO [HIMHAPA Y€pe3 BbiMy-
ckHO# knanan /() nocpeacTBoM rubkoro tpybonposoaa 2/ coeu-
HeHa ¢ TpyOKoil 22, 3aKkpensiecHHoi Ha GOKOBBIX NMOBEPXHOCTSX IMH-
noo6pasHoro Hoxka 7 W 0Opasylomel KaHaibl Nojauu cMecH 23,
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COOOIICHHBIE C LEHTPAIBLHBIM KaHAIOM 24, BBINONHEHHBIM BHYTPH
KOHLICBOH 4acTH 1nuaoodpasHoro Hoxa 7. IIpH 3TOM HEeHTpalbHbIi
KaHaJl 24 3anept ynpyroii niaacTHHOH 25, 3aKperuieHHO# Ha Muio-
o0pa3HoM HOKE 7 M HMMEIOILEH Ha HHKHEM KOHIE KONMUPYIOULYIO
JIHO nporwia uriy 26.

YerpoiictBo pabotaer crneayoumMm obpasom. Ilpu aBwkeHHH
10 MHUCTOH MECTHOCTH TMPOMCXOJNT BPALLEHHE ONOPHBIX KoJec 3,
a TMpH BCTPEYE MOANPYKMHEHHOTO MHI000pa3HOro HoXkKa 7 ¢ HEM
MPOMCXO/IUT Ero Bpe3aHue B TENO NMHA U 00pa3oBaHHE 1O Mepe ne-
peMeLieHus yCTpOHCTRa Nponuia B nHe. OHOBPEMEHHO ¢ 3TUM 3a
CUeT B3aMMOJICHCTBUA C IMHEM NUI000pasHbIi HOXK 7 HAYHHACT
NOBOPAYMBATLCA OTHOCHTEILHO CTOHKM 6, CKMMAsi TIPH 3TOM Mpy-
JKUHY /8 W NIPHBOJIA B JCHCTBUE MEXAHH3M MOJIa4H apOOpHIHIAHOMH
CMECH.

CpabatbiBanue MexaHu3Ma noja4yu apOOpHLIMIHON cMecH
MPOMCXOAUT creayromuM obpaszom. [ToBopaunBatomuiics nunooo-
pasHblii HOK 7 obecneudBaeT 3ajBUraHue wroka /4 B kopnyc &
HArHETaTEebHOr0 WHJIMHAPA, B PE3YJ]bTaTe Yero B €ro MojaocTH
MOBBILIACTCA JaBlcHUe, Gnarogaps 4emy IPOMCXOIHT OTKPBITHE
BBIITYCKHOrO KJjanana /0 n apbopHuuaHas cMech MOCTYIaeT 4epes
rubkuit TpybonpoBog 2/ u TpyOKy 22 B LEHTPaJIbHBIH KaHan 24,
[Ipu konupoBaHuK MII0H 26 JHA NPOIHIA NPOUCXOIUT OTrHOaHHE
YIPYToH IUIACTHHBI 25, B pe3y/ibTaTe 4ero OTKPHIBAETCA LEH-
Tpa/lbHbli KaHan 24 u apOOpHLM/IHAS CMECh BHOCHTCS HENOCpe/i-
CTBEHHO B 00pa30BaHHbII NPOMUIL.

Kpome Toro, wacte apOOpHUHMIHOH CMECH MPH MOBLILICHHH
J@BJICHHS B TOJIOCTH LMJIHMHJIpA MOCTYMAeT 4epe3 MepenyCKHOH
Kianad /7 B KaHal Nnoja4yu cMecd /5, BBIMOIHEHHBIA B WITOKE /4.
Jlanee uepe3 pacneliuTesH /6, BBHINONHCHHBIE B HUXKHEH 4acTH
ITOKa /4, cMech HAHOCHTCS Ha MOBEPXHOCTh YTHETACMBIX ITHEH.

[Ipu BeIXOsIE MHMI000PA3HOro HOXA 7 M3 KOHTAaKTa € HHEM
npyxuna /8 BosBpaulaer nuioo0Opa3Hbli HOXK 7 B UCXOJHOE I10-
noxenue. [Ipu 3ToM B monoctu Kopryca § HarHeTaTENBHOTO IH-
JIMHJpa CO3JaeTcsl pa3pemeHue, OTKPbIBACTCA BIYCKHOM KinanaH 9
1 cMech 13 6aka 4 MoCTynaeT o MaruCTpajii 5 B MOJIOCTh KOPIyca
& HarHeTaTeIbHOrO LMIHHPA, 3aMONIHAA €0 HOBOMH MOpIHEH.
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[Ipesnaracmoe yerpoiictBo noseimaet > dekTuBHOCTH GHOMO-
THYCCKOrO BO3/CHCTBHA apOOPHIIMIHON CMECH 3a CYET BHCCCHUA
€C¢ HCMOCPEACTBCHHO Ha NMOBEPXHOCTh MHEH W B MPONMIiLL, 00pa-
3yeMBbIC MUI000Pa3HBIM HOKOM.

Onpedenenue pacxoda apbopuyudos
npu 10KkaeHol oGpabomke nueii

Pacxon paboueii ®UAKOCTH TPH CTIIONIHOM obpabotke mHei
apbopnumaamu Q. C NPHMCHECHHEM Pa3iTHYHBIX MEXaHH3HPO-

BaHHBIX OTPLICKMBATENEH MOXKHO onpenennts no popmyane [170]:

600g n

p’p
L S 3.309
Vi, R
rae O, — Pacxon XHIKOCTH NPH CIUIOmHOH 06paGoTke, n/ra;

4, — Pacxon XHAKOCTH 4epe3 OJUH PaCHblIMTCIb, J/MHH, 1. —

P
4HCJIO PACHBUIMTENCH, WT.; V, — CKOPOCTh JBHIKCHHS arperara,
KM/4; b~ mmpuHa monockl, oGpabarbiBacMoii 3a OMMH MPOXOX
arperara, M.

B Hamem ciyuae, ¢ y4eToM KOHCTPYKTHBHBIX OCOGCHHOCTCI
pa3pabOTaHHLIX TEXHHYECKHX CPEICTB, TPH JI0KaTbHOI 06paboTke
mHeii apbopuumMaamMu BeMuMHA pacxoja paboucit xkuakocTu Gyner
HaNpAMYIO 3aBHCETh OT KOJIMYECTBA MHEH, BCTPEUAOIMXCS Ha TTy-

TH JBIKeHus arperata. Torma dopmyiy (3.309) moxkno 3anmcats
B CIICAYIOIIEM BHJIC:

= 600qﬂll.cpnllﬂ

= ; 3.31
: Vh, (3.310)

rae Q. — Pacxol XKMIKOCTH TPH JIOKambHOW obpaborke, n/ra;
Gncp — CPCIAHUIH PACXOM KUIAKOCTH HA 00pabOTKy OIHOTO TTHS, JI/MUH;

1, — KOIMYECTBO MHCH Ha 00pabaThIBACMOM yyacTKe, MIT.
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B dopmyne (3.310) ucnonb3yercs cpelHUl pacXo )KHAKOCTH
Ha 00pabOTKY OJHOrO IHs B CBA3H C TE€M, YTO PaCTHTE/IBHOCTS,
Npou3pacTaionias Ha KaHajlax, MMEET pas3jM4YHbIE pa3sMepHbIC Xa-
PAKTEPHUCTHKH, B TOM YHCJIC H JHAMETPbI OCTABIIMXCS MOCIE Cpe-
3aHUs THEH.

[Tpon3BoauTENbHOCTD MOAOOPIHKA, COBMEILAIOIIEro OInepa-
uuu cbopa cpe3aHHoil peBEeCHO-KYCTAPHUKOBOH PaCTHTEIbHOCTH
1 06paboTKkH MHeH apOOpHIMIAMH MOKHO OMNPEIEIHTH N0 NpHBE-
JeHHbIM paHee Gopmynam (3.225) u (3.226), ecnn ke noaOOPLIIHK
OCHalleH YIUIOTHAIOMUMH rpebeHkaMu — no dopmyiam (3.231) u
(3.232).

3.5. Paspabomka mexnuueckux cpeocms
0/l OMUCMKU KAHA08

Kak ObUIO OTMeYEHO paHee, OUHMCTKA KaHaJOB OT JIPEBECHO-
KYCTAPHHKOBOIl PACTHTEILHOCTH HEOOXO0JMMA IIABHBIM 0Opasom
Ui obecnedeHHst OecnpensITCTBEHHOTO JI0CTyNa KaHaJl00YHUCTH-
TEJIbHOM TEXHUKH K pyciy kaHana. B komruiekce skcrutyarauoH-
HO-PEMOHTHBIX paloT B 0043aTENbHOM NOPAAKE IOJDKHAa ObITH
NpPeayCMOTPEHA OYHMCTKAa KaHAJIOB OT BOJAHOH PacTHTENLHOCTH,
HaHOCOB, MyCOpa W JIOHHbIX OTJIOKEHHH. B CBiA3M ¢ 3TUM HaMH
Obuta pa3paboTaHa W 3aNaTEHTOBAHA KOHCTPYKIMSA MauIMHBI JUIs
yJlaJICHHs. BOJHOH pacTUTENLHOCTH W3 KaHauoB (namewm PP
Ne 2215093 «Mawuna 0ns yoanenust 600HOU pacmumensHocmu u3
Kananoe») [191].

[Mpeanaraemas mamunHa (puc. 3.96) conepxur 6a30BbIi Tpak-
TOp 1, OCHOBHYIO paMy 2 M 3aKpEIUICHHYIO Ha HeH paMy 3 uIHeKo-
BOrO TPAHCMOPTHPYIOMIEr0 MEXaHH3Ma W 3a00pHOro yCTpOHCTBA.
[1lHeKOBOE TPAHCHIOPTHPYIOILIEE YCTPOHCTBO BKIIIOYACT IIHEKOBBIH
pabounii opras 4, NIPUBOHONH KOHHYECKHIi PEIyKTOp I, nepeia-
(Mii BpalleHHe OT Basia 0TO0pa MOLIHOCTH TPaKTopa (WM OT rujl-
pOMOTOpa MPH MCIOJIB30BAHHH THIAPABIHYECKOro MPHBOAA), FHJl-
pouniaMHAp 6 mepeBoja paMel 3 B BEPTHKAIbHOE TPAHCIOPTHOE
NOJIOKEHHE M THAPOLMWIHHAP 7 NepeMelleHus B netisx & 3abop-
HOTo ycrpoiicTBa. JlaHHOE YCTPOHCTBO COCTOMT H3 OCHOBHOrO 9 H
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ABYX OOKOBBIX /() IIHTOB, BBITIOIHEHHBIX C OTBEPCTUAMH H Ma3aMH
JUISL TIPOTTYCKAa BOJBI M CHA0MCHHBIX OCTPBIMH PEXKYLIHMH KPOM-

KaMH, CIVKallluMH IUIA [OApPC3aHHsA BOJTHOM PACTHTCIIBHOCTH Ha
OTKOCax.

[
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Puc. 3.96. Mammna /U1 y1aneHHs BOIHOH PACTHTENIBHOCTH H3 KaHATOB!
I — Gasopsrii TpakTOp; 2 — OCHOBHAA pama; 3 — pama HIHEKOBOro
TPAHCIOPTHPYIONIEro MeXaHH3Ma 1 3abopHoro ycTpoiicTsa;

4 — nHeKoBBIii pabounii opran; 5 — KOHHYECKHIT peayKTOp;
6, 7, 12 — rutipouHauHApser; 8 — netnau; ¥ — OCHOBHOH HINT;
10) — GokoBeie muTHI; 17 — mapuuper; /3 — Tarn;

14 — manpasnmomue; 15 - awbkn; 16 — croiixa

bokoBbie muthl /0 ABAAIOTCA PEryJHPOBOYHBIMH (peryiupy-
10TCS IO OTIPEETICHHBII YO/ HAK/IOHA OTKOCOB KaHajla) 1 MOTYT
BpAIATLCA OTHOCHTEIBHO MIAPHUPOB [/ MOCPEACTBOM T'HAPOILH-
muaApa 12 m tar 13, nepementaschk no Hanpasnisioum /4. Ilpu-
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4yeM OTBEpPCTHS HA OOKOBBIX LIMTAX BBINOJHCHBI TaKHM 00pa3omM,
yroGbl TpH TepemelieHiH GOKOBBIX WUTOB /0 OHM CoBrajamm ¢
Ha3aMy Ha OCHOBHOM LiuTe 9, 910 0OecneynBaeT NepeTeKaHue Bo-
Jibl YEPE3 HUX.

Jia nepeBIKEHNs 110 JIHY KaHaia Ha OCHOBHOM LIMTE 9 kpe-
MATCS MOANPYAKHHEHHbIE blkK /5. Ha 0CHOBHOM pame 3 MalluHBbI
Kpenutes croiika /6 ans pukcauum 3a00pHOTO YCTPOHCTBA B
TPAHCIIOPTHOM IOJIOKCHIH.

Maumsa paboraer ciaelyionmm o6pasoM. Ilpu asrxeHnn ar-
perata BJOJb KaHANA HABECHOH pabouMii OpraH ICPEMCINACTCH
TPAKTOPOM I10 JiHy KaHaIa, OMUpasich Ha MOANPYKHHCHHBIC JILIKH
15. Tlpu >TOM THAPOUMIMHAD 7 HAXOJHTCA B «IUIABAIOIIEMY [0+
nokernn, OJHOBPEMEHHO OT Baja OTOOpa MOIIHOCTH TPAKTOPA
yepes peAyKTop 5 (Wi OT FHAPOMOTOPA TPH HCIIONB30BAHAN THIL:
ponpuBo/a paboyero OpraHa) OCYIECTBIACTCS NPHBOL IIHEKOBO-
ro pabouero opraia 4, 3akperjeHHOro Ha pame 3.

B mpouecce paboThl yBIEKacMble TEYEHHEM M MOAPC3AHHbIC
PEIKYIMMH KPOMKaMH GOKOBBIX 1HTOB /0 BOJOPOCIH W pacT-
TebHBIEC OCTATKH NEPEMEIIAIOTCS BBEPX M0 HAKJIOHEHHOMY 3a00p-
HOMY YCTPOIHCTBY K LIHEKOBOMY paboueMy Opramy 4 W 3aTeM
TPAHCTIOPTHPYIOTCS WM HA OCpMy KaHana WM B TPAHCIOPTHOC
CPECTBO.

JIna nepeBOj@ MAmIMHbl B TPAHCTIOPTHOE MOJIOJKCHHE THAPO-
LHIMHAPOM 7 MOAHUMAIOT 3a00pHOE YCTPOHCTBO 10 FOPH3OHTANL-
HOTO TOJIOMKEHHS 1 3aTeM THIPOLMIMHAPOM 6 TIPEBOJAT pamy 3,
a ¢ Heil n Bce pabodee 000pyAOBaHHE, B BEPTUKATLHOC MOJIOKCHUE
1 GukcupyioT Ha cTolke /6.

TMpeyiorkennas MalMHa JUls yAaJIeHHs BOIHOH PacTHTENbHO-
CTH MO3BONSET KAUYECTBEHHO M NMPOH3BOJMTE/IBHO OYHIIATH HAXO-
JAUMecs B JKCIUTYAaTAllHOHHOM PEKHME KaHajibl C pasjiHiHbIMH
napamerpamu. [IpH OUMCTKE KPYIHBIX KaHAJIOB CICAYET HCHOJIb-
30BaTh JIBE OJIHOBPEMEHHO M NAapajie/ibHO JIBHIKYLIHECS MO Mpo-
THBOMOJIOKHBIM OEpMaM MallIHHBL.

JUist OMMCTKM KaHAJIOB OT TPABSHOM, MEJIKON KYCTapHUKOBOH H
BOJIHOH PACTMTEILHOCTH, @ TAKHKE OT [UIABAIOLIEIO MyCopa HaMH
Obula pa3paboTaHa eule OJHa KOHCTPYKLHA no00HOH MallIHHBI
(puc. 3.97).
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[Ipeanaraemas Mawmna coaepkut 6a30Bbiii TpakTop I, pexy-
IMH annapar 2 ¥ paMy KOCHJIKH 3, HABCIIMBACMOI C NpaBoH CcTo-
POHBI TPAKTOpA MEXIY NEPEAHHMH M 3aJHUMH KOJIECaMHu.

LLLLLLLLL
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Puc. 3.97. Mammna Uis 09HCTKH KaHAOB OT PACTHTENBHOCTH:

1 — Ga3zomblit TpakTOp; 2 — pexkynmii annapar;

3 — pama kocuKkH; 5 — TeneckonHyecKHii THAPOLHIHHIIP;

6 — BeAymMit WKHB; 7, § — BeJIOMBIC MKUBBI; ¥ — peMeHE;

10 — xprouxooOpasHbie 3aXBaTEIBAIONIHE MCMEHTHI;
1 — ponuku; 12 — HaTAkHOE YCTPOIfCTBO; /3 — HATHKHOIN ponHK:
14 — cveMHOE yCTpOIiCTBO PONHKOBOTO THITA;
15 — ruapownmmaap; 16 — nporueoBec
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B 3anneil yacTy MalIMHbl HABEHIMBACTCA MEXAHU3M TPAHCIOP-
THPOBAHHS UIABAOLICH PACTHTENBLHOCTH, BKIIOYAIOUIMI pamy 4,
NPUKPCILIIONMICS K Heil TEIeCKOMMYECKHil THAPOLMIMHADP 5 Ans
PEryHpOBaHHs [UITHHBI OYHLIAEMOH MOBEPXHOCTH, BEAYLIMH 6 H
JiBa BCTIOMOTaTeIbHbIX BEJOMbIX LIKHBA 7, §, KOTOpPBIC OXBAThLIBACT
peMeHs 9 ¢ ynpyruMu KpioukooOpa3HbIMH 3aXBaThIBAIOILIUMH dJie-
mentamu /0. Tlpuuem BeaoMsiil mikuB 8 cnabken ponukamu /1,
TI03BOJIAIONMMH MAlLIMHE NEPEKATHIBATLCA 110 IIPOTUBONONOKHOMY
OTKOCY TIpH B3aHMOJCHCTBHH C HHM H, TEM caMbIM, GecnpensarcT-
BEHHO MepeMenarses.

Ha TesieckonuueckoM rupoLInHIpe 5 U pamMe 4 CMOHTHPOBAHO
HATSHKHOE YCTPOIHCTBO B BUJIE TATH /2 M HATSAIKHOTO poiuKa /3.

TpaHcnopTUPYIOIIHKH MEXaHU3M TaKKe COJCPIKHT ChEMHOE
YCTPOICTBO /4 POJMKOBOrO THIA, OYMIIAIOIIEE 3aXBaTHBIC dIE-
MEHTBI /() OT M3BJCHYEHHON M3 KaHajla BOJHOH pPacTHUTEILHOCTH.
JlaHHOe YCTPOHCTBO YCTAHOBJICHO Ha pame 4 HEenocpeICTBEHHO
HaJl NOBEPXHOCTHIO Oepmbl (10 Oapabana 6), 4TO NO3BOJISET CKJIA-
JINPOBATh PACTHTE/IBHOCTL Ha OepMe B OIHY TEXHOJIOIHYECKYIO
10J10Cy.

Jlas nepesoia paMbl 4 B BEPTHKAJIbHOE TPAHCIIOPTHOE MOJIO-
JKEHUE MPEYCMOTPEH THAPOLMAHHAIP /5.

Bce pabouee 00opy/ioBaHHE CMELIACT LEHTP TSKECTH MAUIHHBL
H CHHIKAET YCTOHYMBOCTb, MOITOMY B KOHCTPYKIIMH MPELyCcMOTpe-
Ha YCTaHOBKaA MpoTuBoBeca /6.

Maumna paboraer cneaytoumm odpasom. Ilpu neuxkennu Ga-
30BOI'0 TpakTopa / BJIOjb KaHa/la HABECHOH KaHaJIOOKAIIMBAIOLIH I
pexyimii pabounii opraH 2, 3aKpenieHHbId Ha pame 3 MeKay fe-
PEJAHUMH M 3aJIHHMH KOJIECAMH, CPE3a€T TPABAHYIO PACTHTC!Ib-
HOCTB C OTKOCOB. 3aTeM HCIHOJIb3YETCS MEXaHH3M TPaHCIIOPTHPO-
BaHHMA CPE3acMOH PaCTUTEJILHOCTH, HABEIIMBAEMbIH B 3a/lHEH Yac-
TH MawuHel, [Ipu oToM rugpouminnapoM /5 pama 4 nepeBoHTCs
B TOPH30HTAJIbHOE padoyee MOJIOKEHHE, BKIKOYAETCA NPUBOJL (OT
Bajia 0T0Opa MOILHOCTH), Bpalalouii Beayuuil mkus 6. PeMenb
9 npu BpaleHuy orudaeT BeJOMbIC IIKUBbI 7, 8, @ 3aKpEILICHHbIMU
HAa HEM YNPYrHMH KpIOYKOOOpa3sHbIMHM 3aXBATHBIMH 3JIEMEHTAMH
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10 3axBateiBacT H mepeMeiaeT Ha GepMy IUIABAMONIYIO B BOJC
BOJIHYIO PacTHUTENBHOCTh, MYCOP H CPE3aHHYIO C OTKOCOB PExy-
UM OPraHOM 2 TPaBAHYIO M MENKYIO KyCTAPHUKOBYIO PaCTHTEIb-
HOCTh. CheMHOE yCTpPOIHCTBO /4 OuYMINacT 3aXBaTHbIC 1eMeHTsI 10
OT pacTHTEIBHOCTH, OCTaBIIss €¢ Ha GepMe WITH OCYIICCTBIIAA HEMO-
CPC/ICTBCHHYIO MOTPY3KY €€ B TPaHCHOPTHBIC CPEACTBA JUIS HCTIONb-
30BaHHA B JAJTBHCHIIIEM B Ka4€CTBE OPTaHMYCCKHX YAOOPEHHMIA.

Hcnons30Banue B KOHCTPYKIHH TEICCKOMMYECKOrO THAPOLIH-
JMHJPA 5 O3BOMSICT PACHIMPHTE chepy KCIUTYaTaAHH MALIMHBI H
NPHMCHATL €€ HA KaHanax C Pas3jIMYHbIMH MapaMeTpaMM, a HasM-
YHC HATHKHOTO YCTPOHCTBA B BUJE TATH /2 M HATSHKHOTO POSHKA
13 obecneunBaeT NOCTOSHCTBO HATSKEHUS PeMHS 9.

Jlna nepeBojia TPaHCTIOPTHPYIOIETO MEXAHHU3Ma B TPAHCIOPT-
HOC MONIOXEHHE THAPOUMIHHIAPOM /5 noaHuMarot pamy 3 B Bep-
THKAIbHOE TTOJIOKEHHC.

JlanHas MamuHa U1 OYUCTKH KaHAJIOB OT PaCTHUTEILHOCTH MO-
3BOJIACT KAYECTBCHHO H AP(EeKTHBHO OMMINATH HAXONAIHECH B
OKCIUTYaTaHOHHOM PEXUME KaHaIbl C PA3NIHYHBIMH ITApaMETPaMu
OT TPABAHOMN, MEJKOH KyCTAPHHKOBON M BOJIHOH PacTHTEILHOCTH,
a TaKke OT mapaiomiero mycopa. Ipeanaracmas mammnna, aHano-
THYHO PACCMOTPEHHOM paHee MalliHe JUIA yJaJeHUs BOIHOM pac-
THTCITBHOCTU U3 KaHAJIOB, MO3BOJSAET OYMIATH KPYMHbIC KaHaJIbI
MPH OJTHOBPEMEHHOM MCMOJIb30BAHUH JIBYX MAIlIMH.

Jpyroii HemanoBaXHOH 3amadell B KOMIUIEKCE JKCILTyaTa-
[IHOHHO-PEMOHTHBIX PaboT ABIACTCH OYMCTKA KAHAIOB OT HAHO-
COB, MyCOpPa U OHHBIX OTHOXKeHHUI. COornacHo MCCICI0BaHUAM,
npoBenieHHbM npodeccopom D.K. A6apazakoseim u O.B. Ka-
6aHOBBIM, BBISBJICHO, YTO TOJIIHHA CIIOS HAHOCOB B OTACIbHBIX
ciaydasx Moxker gocturath 800-900 MM u 6Gonee. Omuako no
JUIHHE KaHAJIOB HaHOCHI paclpcieneHbl HepaBHoOMepHo. Hawn-
Gospinii 06beM HAaHOCOB M MyCOpa CKaILTMBaeTCs Y BOm03a60-
pOB, 3aJ[BHKEK, pa3BCTBIICHHI KaHala, B aBaHKaMepax W T. IL.
[ToaTtoMy npH npoM3BOACTBE OUYHCTHBIX padoT HEOOXOAMMO
ocoboe BHUMAHHE YJeNATh MMCHHO JTHM MECTaM CKOTUICHHS
JOHHBIX OTAOXKEeHHH [2]. VuuThIBas HEPaBHOMEPHOCTH pacrpe-
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JICIICHHA HAHOCOB U OTCYTCTBHE (PpoHTa paboT s KaHAIO0YH-
CTHTEJIEil HenmpepbIBHOTO JcHcTBHsA, Hanbonee 3GpekTuBHBIM B
JaHHOM ciy4yae OyJeT MCHoiab30BaHHE MALIMH LHKJIHYECKOro
JIEHCTBHS — OJTHOKOBIIOBBIX 9KCKaBaTOPOB.

[To Bonpocy NpUMEHCHHSA OJJHOKOBLIOBBIX 9KCKaBaTOPOB I
OYHCTKH KaHA/IOB OT HAaHOCOB HAMH TAKXE IPOBOIMINCH HAy4-
HbIC HCCICIOBaHUA, B XOA€ KOTOpBIX ObLIO pazpaboraHo Telne-
ckonuyeckoe pabouee obopyaosanue i dkckapatopos IlI
pa3MepHoii TpyIbl U TOJIYUEH namenm HA NORE3HYIO MOOenb
P®d Ne 20917 [236].

Pa6ouce oGopyaosanue (puc. 3.98) cocTouT u3 crpenst 2, yc-
TAHOBICHHON IIAPHMPHO HA MOBOPOTHOH MIaTGopMe IKCKaBaTopa
I, TenecKOMHYECKOH PyKOATH 3, WIAPHUPHO 3aKPEIUICHHOH Ha
KOHIIE CTpeNbl 2, THAPOMOTOPOB C PEYKTOPOM 4, 3aKPETUICHHBIX
HAa KOHIIC BBIJIBHIAOUICHCA YacTH PYKOATH M OCYIIECTBIIAIOIINX
noBopot kosnia 3. TToBOpOT cTpeibl 2 OTHOCHTENBHO MIaT(GOPMBI
| oCyIIeCTBISETCA THAPOLIIMHAPOM 6, @ IOBOPOT PYKOATH 3 OT-
HOCUTENIBHO CTpenbl 2 — ruapoumannapoM 7. BospparHo-nocty-
naTenbHOe JBMIKCHHE TEIECKOMHYECKOH PYKOSATH 3 OCYIIECTBIISA-
€TCsi C MOMOMIBIO THAPOIMIHHApA &.

Teneckonuueckas pyKOsTh COCTOMT U3 HEMOIBHKHOM Hanpas-
nsomieit 1/ v moABWKHOM YacTH /2, KOoTOpas mepeMeniacTcs Ha
ponukax /3 no HenoaBHkHON Yactu /1. [Tepemenienne ocymiect-
BJSICTCS THAPOLIIHHAPOM 8, OMH KOHELl KOTOPOro 3aKpeIuieH Ha
HENoABMKHON yacTH /] ¢ momomuibio manena 9, a BTOpoil KOHel
COEIMHEH C TOABMKHOMW 4acThio /2 maneueMm /() ¢ TakuM pacue-
TOM, 4TOOBI MPHU MAKCHMAJBLHOM BBIJIBH)KCHHH IUTOKA THIPOLH-
nUHApa 8 pu HEoOXOAMMOCTH MOXKHO ObUIO M3BNCYL nanen /0, a
3aTEM CHATH MOJBHKHYIO HacThb /2,

Takas KOHCTPYKUHS PYKOATH TO3BOJIACT COBMEHIaTh paboTy
IKCKaBaTopa B peskuMe oOpaTHOH JonaThl ¢ PEXMMOM IUIAaHHPOB-
IIMKA 3a CYCT ABHXKCHHS Teneckorna pykosTd. IlpuMeHeHue naH-
HOM KoHCTpyKimK Oyzer cuie 6onee IPPEKTHBHBIM, €CIIH COBME-
CTHO C TEJIECKOMUYECKHM pabounm 00OpynOBaHHEM MPCIyCcMOT-
PETh HCIOIB30BAHNC CIICIIHANH3HPOBAHHbIX KOBILCH.
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fuo A

Puc. 3.98. Teneckomiyeckoe pabouee 000py10BaHHe IKCKABATOPA
JUIA OYHCTKH KaHasIoB OT HAHOCOB:
! — noBopotHas mnatdopma IKCKaBaropa; 2 — cTpena;
3 — Teneckonuyeckas PyKOATE; 4 — THAPOMOTOP C PeyKTOPOM;
5 — koBUI; 6 — THAPOIMIHHAP MOBOPOTA CTPENBI;
7 — THAPOLWIHH/P MOBOPOTA PYKOATH; & — THAPOLMIAHHAD BBLIBHKSHHUA
Teneckona; ¥, /0 — manblel KPervieHHs THAPOLIITHHPOB;
11 — HenoIBHKHAs HAMPABNSIONIAs; /2 — MOABHKHASA 4acTh; /3 — POIHKH

B HaHOCax M JOHHBIX OTJIOKEHHAX NMPHCYTCTBYET I'PYHT C
OKpPYIKAIOIIMX [M0JIeH, MONnaJaloniHii B KaHaJbl 3a CYET JIeHCTBHS
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BETpa, U TPYHT, MPHHOCHMBII BOAOH ¢ MecT Bojo3abopa, a Tak-
e BKIIIOYCHHS PACTHTENBHBIX M JPEBECHBIX OTIOKeHH# [2].
Jlna pa3paboTKH HAHOCHOTO TPYHTa OJIHOKOBHIOBBIMM JKCKaBa-
TOpaMH 11e/1ec000pa3HO HCMOJb30BaTh OOJEr4CHHbIC CMCHHBIC
KOBIIM YBEJIHYCHHOH BMECTHMOCTH. EciiM oyMcTKa KaHajga npo-
M3BOJAMTCH 0€3 ero OMOPOKHEHHS, TO CJEAyeT MCIOJb30BaTh
CHENHANH3UPOBAHHBIC KOHCTPYKIIHH KOBILIEH, CHa0OXEHHBIE BO-
JIOBBITTYCKHBIMH OTBepcTHAMHU. Takum oOpazom, JUis OYHCTKH
KaHAJIOB OT HAHOCOB M JOHHBIX OTIOKCHHH MOXeET ObITh HC-
NOJb30BaH CTaHAAPTHBIH KOBII OONETYCHHOW KOHCTPYKIIHH
(puc. 3.99), npeaHasHaYeHHBIH AJISA 3a4HCTKH PycCell peK, BOJO-
CMOB OT HJIa, PACTHTEJILHBIX H JAPCBCCHBIX OTJIOKCHUH [274].

Puc. 3.99. Ko ju1st 3a4HCTKH Pycen pek,
BOJIOEMOB OT WJd, PACTHTENBHBIX H JPEBECHBIX OT/IOKCHHUI

[IpuMeHeHne TenecKonuMueckoro 06opyIOBaHHS COBMECTHO CO
CHELUATN3HPOBAHHBIM OO/IErYeHHBIM KOBIIOM, HMEIOIIHM CIUIONI-
HYK PEXYIIYI0 KPOMKY, obecrnedut OONBUIYIO MPOH3BOIAUTEIIb-
HOCTh PaboThl IKCKABATOPA, a TAKKE TMO3BOJMT MPEAOTBPATHTH
paspylieHHEe 0OTHIIOBOYHOTO MOKPHITHSA KaHAJIOB.
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OnHako cieayer MOMHHUTh, YTO BeIOOp pasMepa KOBILA TECHO
CBSI3aH C YCTOMYMBOCTBIO KCKaBaropa. Upe3mepHas BMECTHMOCTh
KOBIIIA MOJKET IMPHBECTH K YXYALICHHIO YCTOHYMBOCTH MAIIMHbI,
4TO, B CBOIO OYEpPE/lb, CO3ACT ONACHOCTh ONPOKHIbIBaHUA. I1pHuH-
IUTHAIBHBIA TIOX0/ K BONpOCY BbIOOpa KOBIIA C TOYKH 3PCHHUA
YCTOMYHBOCTH MALIMHBI 3aKJIIOYAETCA B TOM, 4T0 paboyas Harpys-
Ka HOBOro KOBIIa (CyMMa MacChl KOBIIA M MAacChl Ipy3a) BCerja
JI0JKHA ObITH MEHBILCH WM PaBHOI 10 BEJMYMHE MAKCHMAIILHO
JOMYCTHMOI Harpyske Juis obecriedeHHs OOKOBOH YCTOHYHBOCTH
sKcKaBaTtopa. Macca rpysa B KOBILE PACCYHTBIBACTCA Y€PE3 NPOH3-
BEJCHHUE €ro HOMHMHAJIbHOH BMECTHMOCTH Ha YJICIbHYIO Maccy
pa3pabarbelBAEMOr0 IrpyHTa.
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3AKJIIOYEHHE

Ha OCHOBaHHMH MPOBCACHHOTO AHANH3a COCTOSAHUA MEIHOpa-
THBHOTO KoMiuiekca B Poccun u CapatoBckom 3aBOKBE yCTAHOB-
JeHO, YTO co3mannas 1o 1990 r. mommas menuoparusHas Oaza 3a
nepuon 1990-2000 rr. Obina npakTHYecku paspyiueHa. [Ipoucxo-
JIMII0 COKpalieHue OOLIeH TUIOIaJH CEIbCKOXO3AHCTBEHHBIX YTo-
JUH | IIOMIAZH OPOLIAEMBIX 3EMeb, YXYAIIAINCE HX MEIHOpa-
THBHOE COCTOSIHHE M XO35HCTBEHHOE HCIIO/IB30BAHHE; MCIHOpA-
THBHBIC KaHallbl 3apacTalii APEBECHO-KYCTAPHUKOBOH PacTHTENb-
HOCTBIO, HX pycClia 3aCOPSIHCH BOJOPOCIISAMH H HAHOCAMH; TPOMC-
XO/IMJIO COKpalleHne, (GU3HIecKOe U MOpaJbHOE CTapeHHEe Mapka
TEXHHYCCKUX CPEIACTB, MCIOMb3YCMbIX JUIA MPOBCACHHUA DKCILIYa-
TallHOHHO-PEMOHTHBIX PadoT.

OzHako B mocjeIHHE TOJbI HAYAJICH HCKOTOPBI MOABEM B
pasBuTHn Menuopaund B Poccun. Tlpomcxonmt mnocreneHHoOe
yJyqUICHMEC OCHOBHBIX TMoOKa3artenel paboTbl MENIHOPaTHBHOTO
KOMIUICKca. TeM He MeHee, HHTCHCHBHOE pa3BHTHE MCIHOPALIUH,
TIOBBIILICHHE TPOJIYKTHBHOCTH 3eMellb H 00ecreYeHHue MpoI0BOIIk-
CTBEHHOI Oe3zomacHOCTH cTpaHbl He MOryT 00oiiTHCh Ge3 coBep-
IICHCTBOBAHHSA CYUICCTBYIOIHX H BHCAPCHHS HOBBIX TEXHOIOTHH
M TEXHHUYCCKMX CPEACTB JUI TPOBCICHHA IKCIUTyaTalHOHHO-
PEMOHTHBIX paboT Ha MEIHOPATHBHBIX CHCTEMaX.

AHanu3  CyLICCTBYIOIIMX TEXHOJOTHI  AKCIUTyaTaliHOHHO-
PEMOHTHBIX pabOT Ha OPOCHTENBHBIX KaHAJaX MOKa3an uX HEA0C-
TaTOUHYI0 Y(P(PEKTHBHOCTH M BBIABHI PSAJ CYIIECTBEHHBIX HEIOC-
TaTKOB, YCTPAHEHHE KOTOPBIX MO3BOJIUT CO3/1aBaTh HOBBIC BBICOKO-
3((heKTHBHBIC TEXHOIOTHH.

TexHuueckHe CcpejicTBa, NPHUMEHAEMBIE B TEXHOJIOTHYECKHX
MPOLECCaX IKCITYaTallHOHHO-PEMOHTHBIX PabOT Ha KaHajlax, HC B
NIOJTHOM MEpE COOTBETCTBYIOT COBPEMEHHBIM TPeOOBaHHAM METHO-
PaTHBHOIO MPOH3BOJCTBA, TPEOYIOT COBEPIICHCTBOBAHHSA, MOBbI-
meHHA UX 2(PPEeKTHBHOCTH M IKONOrHYeckoii OezonacHocTH. Bhl-
ABJICHA HEOOXOMMOCTE Pa3paboTKH HOBBIX U COBEPLICHCTBOBAHHA
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CYIIECTBYIOIMX MAIlUH JUIs Cpe3aHHs npcaecno-xy(:'rapﬁtmoaoﬁ
pacTHTEBHOCTH, e¢ cOopa u nepepaboTkH, 00paboTku MHEH uapGo—
PHIIMJIAMH, A TAK)KE MAIIMH JUIsl OYHCTKH KaHAIOB OT BOJAHOH pac-
THTEJILHOCTH, HAHOCOB H MyCOpa.

Ha OCHOBaHMM TEOPETHYECKHUX MCCHIECHOBAHHI H aHAIH3a UCCIIe-
JOBATENBCKHX MATEPHAIIOB MPEVIOKEH aJrOPUTM MOJICIMPOBaHHS
CTPYKTYpbl HOBBIX TEXHOJIOTHH U COCTAB/ICHHS TEXHOJIOMMYCCKHX
KOMILIEKCOB MAIIIHH, NPEJACTABICHbI COCOObI PallHOHANILHOIO HC-
MOJIb30BAHKS [PEBECHHBI KyCTAPHHKA H MENKOJIEChs, paspaboTana
KOMILIEKCHas pecypcocheperaiolas TeXHOI0rHsA OYMCTKH KaHaloB
OT JPEBECHO-KYCTAPHUKOBOH PACTHUTEIBHOCTH C PasIHYHBIMH ajlb-
TEPHATHBHBIMH TEXHOIOTHYECKHMH CXEMaMH MO nepepaboTke
JIPEBECHHBI. 5

HaMu npeuioKeH OCHOBHOH TEXHONOTHYECKHH KOMILICKC Ma-
[MH JUTS BBINOJHEHHs paboT Mo yJaneHHIO JPEBECHO-KyCTapHH-
KOBO# PACTHTENBHOCTH BJIOJIb KaHAIOB, Pa3paboTaHbl H 3allHIIC-
Hbl NATEHTAMH TEXHHYECKHE CPEACTBA JUIS CPE3aHHA JIPEBECHO-
KyCTApHUKOBO#H PaCTHTENLHOCTH (namenmbl P® na uzobpemenus:
No 2251836 «Kycmopes masmuuxoso2o munay; Ne 2251837 «Pa-
Goyuii opean kycmopesay; Ne 2309578 «Paboywun opean ons cpe-
sanus Kyemapnuka u yenemenus nuetiin; Ne 2161399 «Kycmopesy;
No 2258354 «Kycmopesy; Ne 2309579 «Kycmopes 0as pabonebl Ha
kananax»; Ne 2316206 «Kycmopes»), c6opa U NOrpy3ku Cpesa-
HOI JIPEBECHO-KYCTapDHUKOBOH MAcChl (namenmeol Ha uzobpemenus
P®: Ne 2258355 «lloobopwuk cpe3annoil OpeeecHo-Kycmap-
Hukosoii pacmumensnocmuy; Ne 2308411 «['petighepr; namenme
P® na nonesnvie modenu: Ne 52664 «llodbopuux-cobupameibd
cpesannoii  OpeeecHo-KycmapHuKosol  pacmumensHoCcmuy; Ne
45724 «[peiihepy), obpaboTkn nueil apGopHIHIAMHU (namenmol
P® na usobpemenus: Ne 2251836 «Kycmopes Masmnuxogoeo mu-
nay; Ne 2251837 «Pabouuii opean kycmopesay; Ne 2309579
«Kycmopes ona pabomsl na kananax»; Ne 2308185 «Mawwuna ons
cbopa cpe3annoll OpesecHo-KycmapHuKosol pacmumensHocmu u
yenemenus nuetin; Ne 2322055 «Opyoue 0na nanecenus apbopu-

yuonoti cmecu na nruy; Ne 2335889 «Yempoiicmeo 011 yenemenus
nHetl»), OYHCTKH KAHATOB OT BOJAHOH PACTHTEILHOCTH H HAHOCOB
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(namenm P® na uzobpemenue Ne 2215093 « Mawwna ons yoane-
HUSL BOOHOU PACMUMETbHOCHIU U3 KAHANO6» U RAMEHm HA NoAe3-
Hyto smodeab PO Ne 20917 «Pabouee obopydosanue cudpasiute-
CK020 0OHOKOBULOBO2O IKCKABAMOPAY).

B nannoii pabore TeopetHueckn 060CHOBaHBI KOHCTPYKIMHU KyC-
TOPE30B ¢ IMCKOBBIMH PabOYHMH OpraHaMH, pacCMOTPEHbI KHHCMa-
THYECKHC MapamMeTphl Mporecca Cpe3aHus APEBECHO-KYCTaAPHHKOBOM
PACTHUTEJILHOCTH, cOCcO0bI MOAauH THCKOBOI MHJIBI, a TAKIKE T'eo-
MeTpus 3yObeB i1 U cpe3aemoit cTpykku. Mcenegosana nuaamu-
Ka pabo4ux opraHoB, pa3paboTaHbl ICMEHTHI TCOPHH PE3AHUS LIS
KYCTOPE30B C NPSIMOJIMHEHHON H MagTHHKOBOI MOAaYei AHCKOBO-
ro pabo4yero opraHa M TEOPETHYECKH OOOCHOBAHO HAINpABICHHE
NajieHus cpe3aHHoro creona. OnpesencHbl 3aBUCHMOCTH ISt pac-
4€Ta MOIHOCTH, 3aTPaYMBaCMOH Ha NIPUBOJ, H TIPOH3BOAMUTEIBHO-
CTH KyCTOpE30B, a Takke 00OCHOBaHbI HX PallHOHAIBHBIC Mapa-
metpbl. [lpeitoskena opuriHanbHas MMHTALMOHHAS YHEpPreTHYC-
CKas MOJIC/Ib, MO3BOAIOUIAs MPOBOIUTEL PA3IHYHBIC IKCIIEPHMCH-
TajlbHbIC HCCIICOBAHMS NpoLECcca Pe3aHHs JIPEBECHHBI C HCITONb-
30BAHNCM MasTHHKA.

Teopernyecku 060CHOBaHBI KOHCTPYKIMH MOAGOpIIMKA M
rpeiidpepa as c6opa cpesanHOll APEBECHO-KYCTapHUKOBOH pacTH-
TEIBHOCTH. PaccMOTpPEHbI KOHCTPYKTHBHBIC NapameTpbl Moa6op-
MK C YIJIOTHSIOUMMH rpeOCHKaMH M BIAHSHUE MPOLIECca YIIOT-
HCHMS IPEBECHO-KYCTaPHUKOBOH PAacTHTEILHOCTH HA MPOM3BOIIM-
TEIBLHOCTH noAbopiHka. PaspaboTanbl TeOpeTHYECKHE MMOT0KEHMS
10 ONTUMH3AINH KOHCTPYKTHBHBIX H TCXHOJIOTHYECKHX MapaMer-
pOB 1MOA0OPIINKA, OCHAIICHHOTO YIUIOTHAIOUMMH rpeGeHKaMH, |
ONPCACICHHIO KOHCTPYKTHBHBIX [apaMETPOB OMOJIHHTECIbHBIX
3a00pHbIX 3yObes nmoabopumka. Teopernueckn 0GOCHOBaHBI He-
00X0nMMast BeIHMYMHA PACKPBITHSA M WIMPUHA YemiocTei rpeiidepa,
KPHBH3HA 3aXBaTBIBAIOUMX 3YObEB, HX KOJHYCCTBO H PACCTOAHHE
Mesy HuMu. OnpeesncHbl 3aBHCHMOCTH JUIS pacyeTa SHeprosa-
TPaT Ha NEPEMCIICHHE CAMHWYHOTO CTBOJIA 1O BHYTPEHHEH I10-
BEPXHOCTH 3y0ObeB rpeiidepa.
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