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M.B.Po'iK, M.M.3yes, B.O.EopHCIOK 

OPO MOP<t>OJIOrt"YHI 03HAKH POCJIHH UYKPOBHX 
EYPHKIB TA TX BOJU1B HA nPODYKTMBHlCTb l 
HKICTb MEXAHI30BAHOf'O 3EHPAHHH 

3 po3BHTKOM 6ypS1KOuyKpos0ro BHp06HHUTB8 poanoqanHCb 
( 1800 p.) po60TH a -eneKul'i uyKpOaHx 6ypsiKia. B ueA nepioA 
ayKpOBI 6ypSIKH B OCHOBHOMY 6ynH KynbTypo10 ropoQHbO-KOpMO
soro Tlmy. ypo>KaAKICTb SIKO'i CK118Aana 200-300 u/ra 3 uyKpHc
T!CT!O BHXIQHHX tPOPM ae 6lnbwe 5-6 %. y 3B

1
Sl3Ky 3 UHM po6o

TH aocnlaHHKIB Toro. qacy 6ynH cnpsiMoaaHi nepeBa>KHO Ha nla
s11weKHS1 uyKpHCTOCTl I nonlnweaasi SIKOCTI 6yP.snc18. 

nonlnweKHSI *OCTI 6ypHKIB B ceneKuiAHOMY npouect (XIX CT. 
nposoa1mOCb B OCHOBHOMy aa QBOMB MOPtPOnOrl'IHHMH 03H8K8MH -
nHCTOCTe6neao10 MSCO!O I MSCOIO KOpeHennoaa 3 neBHO!O KOnbOPo
BISTIO. Bla6HpanHCb pocnHHH la aaa'IHOIO o6nRCT&eKlCTIO 1 61nHM 
a6o po>1<eaRM aa6apB11eKHS1M KOpeHennoay a rnH60KHM aansiraH-
HSIM y rpyKTI. TaKHA wnsix sla6opy 6ys AOCHTb ecpeKTHBHHR, 
aaeasiKH AoMy saanocsi nlaaHWHTH uyKpHCTlCTb KOpeKennoale 

Ha 4 % 1 B 1858 p. CTBOpHTH COpT 6ypsiKIB • 1 Mne
plan .. 3 UYKPHCTICT!O 9-13 %. 

MeToa taaHalayallbKO!-ctlMeAKoro ela6opy 0Aep>1<ae aKaKaa
HSI ceneKuloKeple sut HaA6lnbw e<PeKTHBKHA. Bla6ip aa no61'1HHMH 
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OSHaJ<aMH (exci-ep'ep KOpeHenno11y, nHTOMa sara) 3MIHHBC5l Bla-
6opoM 38 BMICTOM uyxpy B COKY I M5l3rl (1888 p.). 

I HllHBlayanhHHA sl116lp I nonRpHMeTpH'lHHA MeTOll aHaHa
'{eHHH uyKpHCTOCTI 6eanocepeaHb0 B KOpeHenno11ax ( 1886-1910 pp.) 
ao3aomum nlaBHWl!ITH uyxpHCTiCTb a 12,3 no 17 ,5 %. OT>t<e, ay
cHnnH ceneKuloHeplB MaA>t<e CTOpl'l'fSI 6ynH cnp5lMOB8Hl BHKn!O'IHO 
Ha nlaaHweHHSI uyKpHCTOCTI 6ypgxfa. Taxa TeHaeHUISI alanoalaana 
BHMoraM uyxpoaaeon'fKKle no nl11amneHus:i SJKOCTI CHpOBHHH, Ix 
MaA>t<e He UIKaBHnH nHTaHHSI 38ranbHOf'O 360py uyxpy 3 oaijHHUI 
nnowt, mo e neeHIA Mlpl ao6os'S1aysano ceneituloHepls cTaop10ea
TH COpTH 6ypHKIB UYKPHCTOf'O KanpSIMKy. 

B peaynbTaTI OllKOCTopoHBhoro aln6opy npH CTsopeHHI copTla 
6ypHKIB 38 uyxpHCTlCTJO pl3KO aMeHwHnacb Yx ypo>t<aAHlCTb. ToMy 
3 1925-1930 pp., xplM copTlB Y11bTpauyxpHCToro ( ZZ ) I uyx-
pHcToro ( Z ) ManpHMxla nO'lSllH CTsop10eaTHCS1 I snpoean>t<yea
THCSI copTH ypo>t<aAHo-uyKpHcToro ( N.!) Ta ypo>KaAHoro ( E) Han
PSIMKIB. 

BHplwanbKHM neploaoM p03BHTJCY Hayxoao-nocnlnHHUbKHX 
po61T 3 uyxposHMH 6ypS1KSMH a Pocl'i, SIK npaaHno, paxytoTb 1891 p., 
KOnH nPoct>. Xapxlacbxoro y HtaepcHTeTY 3aAxeBH'l cxnae nporpaMy 
nocnla>KeHb Ha HaA6nH>K'll aea-TpH aecSJTHpl'l'ISI a o6nacTI arpoTex
HiKH I cenexuf'i uyxpoeHx 6ypS1K!a. Y ulA nporpaMI elo.3Ha'lanocb, 
mo npHAOMH i MeToau xynbTYPH 6ypS1Kla, SIKI 38CTocoay10TbCS1 Ha 
3.axoal, aHanorl'IHI BIT'IH3HSIHHM, ane He TOTO>KHI 3 HHMH. 3a pe
aynbTaTaMH COpTOBHnpo6yeaHh 6ypS1KIB 38 1892 p. (<l>.K.KynellbKa, 
1895 ) Ha poclACbKOMY pHHKY aoMlttyeano lfaCIHHSI cppaHUY3CbKHX 
I repMaHCbKHX cplpM. Y ueA qac 15yna 3po6neua cnpo6a cTaopeHHSI 
MlcueeHx copTle 13 eHxlnRoro HaclHHSI BlnbMO?">eHa I KnS1AHeaHu
ne6eHa, stKI MaA>t<e He nocTynanHCSI aa ypo>KaAHICTIO I uyxpHCTICTIO 
opHrlHanbHHM copTaM IHo3eMHHX cplpM. He3Ba>KalO'IH Ha ue Pocli' 
11e saanOCSI 3BlnbHHTHCSI sin !H03eMHOY MOHononl"i y 11aclHHHUTBI 
6ypS1xla a>t< ao 1914 p. ' 

y 1920-1930 pp. OCHOBHHMH nono>t<eHHSIMK ala6opy B ceneK
uiAHOM)' npouect 6ynH: cenexuht ua xlMl'IHHA cxnao. xopeKennoale 
ra i'x npoayKTHBHlcTb, a TaKO>K CHCTeMa 03KaK - atnl51p Ha 30.0po
BI pocnHBH, IM)'BHI o.o ps:ray cpfTo- I eHTowxlaHHKlB (napa3HTIB) . 
-la ¢oK l UHX TpbOX OCHOBHHX MOMeHTax ala6opy cenexuloHepH-
5ypHKOBOAH Ha Maran Heb nepen6J!'IHTH I IHwl oco6nHBOCTI pocnHH, 
tKl xapaxTepHayeanu Yx HK uyxpocHpoaHtty AnSI npOMHcno~oro BH
;opHcTaHHH. Ue, Ha Haw nornS1a, 6yno BHnpaaaaHHM y 35' Sl3KY 13 
16lnhweHHS1M noc!BHHX nnow nl11 uyxpoal 6ypHKK Ta nepexo110M no 
texaHl38ulY npouecle aHpowyeaHHSI I 36HpaHH5l ule'i xynbTYpH. 
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Oo.HaK .. o.pyropHo.HI* oco6nKBOCTl pocnKH ( Mopclionorl'IHI 03H8KH) 
He 6ymt yeeneHI B OUIHO'IHY CKCTeMy BHnpo6yBSHHSI COpTie 6ypH
Kle, WO 6yno fCTOTHKM Renon!KOM l np8KTK'IHO aarall.bMYBBnO 
po60TK 13 CTBOpeHHSI COpTfB 3 MOµl>onorl'IHHMH 03H8K8MK pocnKH, 
HaR6l1IbW npK0.8THKX nnH Texaonorti MexaHl30B8HOro BHpOU[yBaHHSI 
I 36HpaHHH uyttpoeHx 6ypHKIB. BeeaeHHH a oulHO'IHY CHCTeMY 
npH copTOBHnpo6yeaHHI copTIB 6ypstKle MOµl>onorl'IHRX 03H8K 
pocnKR (4>opM8 KOpeKennoo.y TB IK.) npKCKOpHJIO 6 npouec CTBO
peKKSI COpTlB 3 ct>opMOK> KOpeRennoaa, SIK8 6 386e3neqyeana 6lllb+i 
wy Roro nponyKTHBKlcTb 1 6yna npHn&THa no MexaKl3oeaaoro· 
36Hp&HHH. Bnpoean>1<eHKS1 copTlB 3 TBKKMK Moµl>onorl'IRKMH 03-
RBK&MH no3eOnH1lO 6 n0'18TK po3p06Ky M0HW MeTanoeHepreTK'IRKX 
36HpanbHHX M8WHH 1 Ha OCHOBI UbOro 3HH3HTH 8Tp8TH l ywKon
>KeHHSI KopeHennonle, nlnBHUlBTK eanoeHR 36lp 6ypSIKOBOY CHpo
BHHH, 3M0HWHTH 38r81l.bHY 38~5°pyo.HeHlCTb eopoxy KOpeHennonlB 
I HenponyxTHBHl BHTpaTH Ha nepeee3eHHH cnpoBHHK no MICUb 
nepepo5KH 38 paxyHoK MeHwo'i H 3a6pynReHocTl . 

nHTBHHHM BHB'leHHSI MOMlOnor!Y KOpeHennonle npoTSlrOM 
'IOTHpbox poKle (1922-1925 pp.) npHceHqeRa po5oTa A .n.Ma31Iy
Moea, 8 HKIR Ra BHCOKOMY RayKOBOMY plBRl npoeeo.eHa OUIHK8 
KOpeHennonle 38 Macoio I uyKpRCTlcTIO 3ane>1<ao BIA ix ct>opMH 
( Ta5n. 1). 

Ta5nHuH 1 
BnnHB ct>opMH KopeHennoo.le Ha 'ix Macy 1 uyKpHCTICTb 
(aa Ma3JlyMOBHM A.n.) 

<I> op Ma Kopeae.,. . Maca ttopeae llyKpHC- 361p uyKpy, 
nnony nnony, r TlCTb, % r 

~ I ! rn I !m - 1 + m x x x 

MiWKOBHnHa 469 14 17,0 0,07 79,7 2,4 
3pl38HHR KOHYC 449 13 17,31 0,08 77,7 1,7 
nonoe>1<eHHR KOHYC 420 11 17,7 0,07 74,3 1,2 
MopKeonoo.15Ha 401 9 17 ,5 0,09 70,2 1 '1 
KoHi'IKa 354 12 18,0 0,06 63,7 1,4 
llHnlHnpH'IHa 353 16 17,6 0,1 62,1 1,6 
By3bKoronoea 309 18 17,1 0,09 52,8 1,9 
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AHanla llSHKX calA'IWI'b, wo HaBITb npH MeHwlR uyKpHCToc
TI ( 17 %) KOpeHennOlllB MfWKO~HllHOi ¢>opMH' ane npH cepellHIA 
MSC} KOpeHe1m01l8 - 469 r, a6lp uyKpy 6ya BHUl0 Ha 2.5; 6,8; 
12,0; 20,1; 22,l; 33,8 %1 Hilt< y KOpeHennOllfB fHWOi ¢>opMH, a6o 
B GepellHbOMY aa 16,2 %, mo rtpH ypoJK8I 300 u/ra CT8HOBHTb 
48,7 u/ra. 

BenHicy ufHHICTb, Ha Haw nor11S1n, MSIOTb llocnlllJK0HHSI 
A.n.MaanyMoaa npo snnHa ¢>opMK KopeHennony Ha eHepreTH'IHf 
BHTp8TH 3 BHTSlr.SHHSl KOpeHennolllB 3 rpyHTy rtpH a6Hp8HHI. B 
TOA '18C, KOnH aaco6aMH MexaHlaaulY 6ynR 3BH'18AHHA K0rt8'1_, a6o 
nonaTa, npOB01l0HI llOCnlO>KeHHSI 38 llOCTYnHHMH oulHO'IHHMH no
K83HKK8MK - 'ISC BRTSII'8HHSI KOpeHennonlB 3 rpyKTY I O'IHCTK8 'ix 
Bill 30Mnl l rR'IKH 3M0JKH0 stn ¢>opMH, CBlll'18Tb rtpo annHB MOp.t. 
¢>onorfi KOpeHennony He TlnbKH Ha Aoro nponyKTKBHtCTb, ane A 
Ha eHepr-eTK'IHl BKTp8TH Ta BTpaTH 'ix M8CH npK 36Hp8HH1 ( Ta6n.2). 

Ta611HUS1 .2 
BnnKs ¢>opMK Kopeaennony ua 11ac Aoro BKTSII"aHHSI 
a rpyHTY l O'IHCTJCy (aa A.n.MaanyMOBKM) 

;:~I-:-~ 'IH;;T:-~-~-K-:-ny_a_~_ll-.-'l_a_cy ___ _ 

'IHCTKH 
HSI KY KO BaHHSI 

K peHe- Hennony I 
j nnony l 

<i>opMa KopeHennony 

3plaaHHI KOHYC la CKO
po~eHOIO XBOCTOBOIO '18C
THHOIO I rlrulCTOIO ro
nOBKOIO 

KoHl'IHa ¢opMa 

UlnlHllPK'IHS ¢>opMa 

+ 5,7-0,13 8,4 

+ 6,~0.08 7,5 
-t 7,Q.!.O,14 1 ,4 

100 

114 

123 

100 

89,3 

88,1 

Ilocnln>KeHHSl snnKBY 30BHlWHHX YMOB Ha cf>opMy KOpeHennoizy 
rtOK83YIOTb, UlO xapaKTepHCTHK8 ¢>opMH KOpeHennOll8 aaphoe SIK 38-
ne>KHO ala yMos <t>oHy, TSK I CKnaay nony nstul'i. 

OcHoaHI aKcHoBKK A.n.MaanyMoaa alaHocHo ¢opMH Kopeue-
rtnOlly: 

1. <i>opMa KOpeHennoay Mae ICTOTHHA snnKB Ha rtillBHU10HHSI npo-
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• ~ ..... __ •• ,,, ";/ j-'MIU~ I Ha npon)'KTHBHfCTb nOITbO-
BHX po61T (oco6nHBO npH BHKOnyeaHHl). 

2. 3aranbHOBH3HaHa KOHl'IHa cf>opMa lCOpeHennoizy Bll13Ha'la-
6TbCSI BHCOKOIO uyKpHCT!CTIO, ,, ••.•• ane H93p)''IHa' npH BHKOnyeaH
H I I aae eenHK I BTpaTH MaCH XBOCTOBOi' qaCTHHH KOpeHennoay. 
Kpawa cf>opMa KOpeHennoey, aa ll)'MKOIO A.Jl.MaanyMoea ypo*aA
Horo HanpSIMK)' - MIWKOBHl1H4 I 3pl38HHft KOH)'C, ane Ti Henonl
KOM 6 eenHKHft npoueHT MaCH ronoeKH KOpeHennoay. 

KopeHennonH a rnH60KHMH KOpeHeBHMH 6opoaeH1CaMH Heapyq
Hl AnSI 36HpaHHSI, TOMY mo Ha HHX aaft611lbwe npHnHnae rpyHT)' . 

Ta1Ca cf>opMa KOpeHennony I y TeneptwHIR 11ac aMywye KOHC
TpyKTopla o6nanuyeaTH 36HpanbRI MaWHHH eReproMfCTKHMH cena
p)'IO'IHMH npKCTpoSIMH AflSI BHAaneHHSI 30Mnl, 1110 npHBOjlHTb llO 110-
11aTKOBHX CHJlbHHX MexaHl'IHHX )'WK0£1>K9Hb KOpeRennoale, 3HH>t<9H
HSI TeXHOnorl'IHHX SlKOCTeA CHpoBHHH npH TpHBMOM)' aaeoaCbKOM)' 
·36eptraHHI. Ta 3MeHwye BHx1A U)'KPY npK iY npoMHCnoetA nepepo6ul. 

3 . Bl116lp 38 ct>opMoio KOpeHennony MaR>t<e npoTS1rOM aeox 
reHepa.ulR 11ae aocTaTHbO ela'l)'THI peaynbTaTK, Pl3Hl cpopMH - apl-
3aHHA KOH)'C, KOHl'IHa, ulnlHllPH'IHa, MlWKOBHllHa ue cnaaKOBl 03H8-
kH ycnaoKOB)'IOTbCSI i,HaenaKH, CKpy'leHlCTb, rop()K)'BaTlCTb. pe6pHC
':rlCTb - ue cf>eHOTHnl'IRI _03HaKH. 

3a ayMKoto E.A.DaHwHHa, cf>opMa 6ypS1KOeoro KOpeHennoay He 
tiyna 3acp!KcoeaHa TOM)' wo~ no-nepwe, US! 03K8Ka AY>t<e MIHnuea, 
a no-apyre, qfTKOro Bl116opy B AaKOMY KanpS!MK)' Ke npoBOA~mocb; 
E.HplwanbHe 3Ha<1eKKS1 ua11asanocb TaKHM oaHaKaM HK Maca I ;a..1lcT 
uyKpy B KOpeHennonl; Mopcf>onorl'IH8 xapaKTepHCTHKa, B TOM)' 'IHCnl 
l. cf>opMa KOpeaenno11y!~lAHOCHnH AO 11pyropS1AHHX oco6nKBOCTeR. 

3ane>t<HICTb cf>opMH KOpeuennoay eln 'IHCTO 30BHIWHIX YMOB, 
a caMe, 13lA rnH6HHH 38po6KH HaclHKSI (Kynewoa, Po6HHOBH"I, Ara
noe), He ennHeae Ha cf>opM)' xopeKenno11a. ar.e ta a6lnbweHHSIM rnK-
6!.iHH aapo6KH HaClHHSI nOAOB>KY9TbCSI nl11clM'SIA011bHe KOn!HO, SIK0 
1PHRMae )''18CTb y cf>opMyBaHHl OCHOBHOY '18CTHHH KOpeHennona • 

.llocn!A>t<eHHsi O.K.KonoMleUb 3 eHetfeHHSI 6yaoaH 6ypsi1Cls nep-
1oro I apyroro poKy 11oaeonHJ1H poapo6HTH TSK)' cxeM)': 

1. Mop:l>'.lnorl'IHI oaHaICH po3eTKH nHCTSI rH'IKH: KYT HaxHny 
'.:TS! llO ropH30HT)'i cf>opMa nHCTSI, KOnlp. 6nHCK, KPHBH3H8 noeepx

Ta lHwe. 
2. Mop:l>onorl'IKl oaHaKH KOpeHenno11y 38 cf>opMOIO 1101110 lHwl, 

< y A.n.MaanyMosa - MOPKBOBHllHS; eepeT9HOBHAH8; KOH)'CH8 -
tOH8H8 l HeBHKOH8H8; KnHHOno11l6Ha, 6ypae'IHKOBHllH8 Ta IH • 
• oro 10 'llTKO noMlTHHX THnle, 3 SIKHX HaR6lnbW npOll)'KTHBIJI, 



UlO nerKO BHKOnylOTbCSI - 60"lKOBHO.HI. 
Y o.ocnlo.ax npH11lnS1nacb 3Ha'!Ha ysara ¢opMI ronisKH KO

peHennoo.y Ta nHCTKosoro anapaTf. 
8Hs'leHHS1 MOP4>onorl'IHHX oaHaK poaeTKH nHCTSI uyKpOBHX 

6ypS1KlB Mae aaa11eaaS1 y as' S13KY a poapo6KOIO t yo.ocKOHaneaHsiM 
6ypSIK036HpanbHOro KOM6aAHa 6panbHOI'O THny, SIKHA nlo.Konye 
KopeHennoo.H I 8V\T~ra.e 'ix aa I'H'IKY cneulanbHHMH nanaMH. 
ToMy B 1950-1975 pp. BHB'ISnHCb poaMlpHO-Macosl napaMeTpH 
rH'IKH i KOpeaennoo.ls Ta IX snnHB HS RKlCTb Mexaal30B8HOrO 
a6HpaRHR aane>1<ao ato. yMOB I cnoa:o 61a poaMhueHHSI pocnHH y 
psto.Kax. 

BcTaHosneao, mo npH OOnH>t<eHOMY (rpynosoMY) poaMlwea
al KOpeHennoo.la B psio.Kax o.o 36HpaHHSI aa 'BO.CTa!d AO 10 CM 
la a6lnbweRHSIM 'ix KlnbKOCTI B rpyni · (o.sa, TPH I 6l11bwe, mo 
xapaKTepao o.ns MexaHlaosaaoro nonepeqaoro npoplo.>1<yB8HHS1 
cxoo.ls) KopeHennoo.la 6ypHKIB COPTY ElnouepKIBCbKa 011H0Hacla
aa l 6araTOHaCfHRHX - PaMOHCbKHA 06, a ¢opMOIO nyqxa nHCTSI 
rH'lKH Koayc cTano 6lnbwe alo.noalo.Ho a 45,3 110 60,7 % I a 38, 1 
110 72,3 %, a KOpeRenno11la 3 ¢opMOIO ny'lKa nHCTSI poaeTK8 CTa
sano MeHwe a 19 110 6 %, a6o a 3,2 paaa. 

npH p03Mhll0HHI pocnHH 0000.HHUI 3 IHTepsanaMH 15-20 CM 
KlllbKICTb KOpeaenno11ls 3 ¢opMOIO 60TBH KOHYC AOCSlrana 35-50 %, 
a 3 ¢opMOlO p03E!TKH - 8-23 %. 

3a H8WHMH o.ocnlo.)l(eHHSIMH (1964-1966 pp.) snepwe BCT8HOB
neao, 1110 cl>OpM8 ny"lK8 I'H'IKH iCTOTHO annHB80 Ha RKICTb 3play ro
nOBOK KOpeHennoo.la. TaK, aopManbHHA apla 1topeHenno11la 3 <PopMOIO 
ny'IK8 I'H'IKH y BHrnS111l Koayca nlcnSI KOM6aAH8 6panbHOro THny 
CTaHOBHB 91 %, a itJopMOIO aanlspoaeTKH I poaeTKH - 83,4 I 66,3 %, 
a6o Ha 7 ,6-24,7 % M0Hwe. 0T>K~ SIKICTb 36Hp8HHSI 6ypSIKIB KOM-
6aAHaMH 6pan&Horo THny noaHICTJO· ~ne>1<ana slo. napaMeTpls, 
cpopMH nHcTsi I CTYnetrn ypa>1<eliOCTI ix xaopo6aMH. 

HanpHKnao., npH 20 % ypa)l(eHOCTI nHCTSI nepeHocnopoaoM 
KlnbKICTb KOpeHenno11la, H9 '3115patmx 6ypHKOKOM68AH8MH 6panbHOro 
THny, CT8B8n0 10,5 %. 

Heaane>KMO slo. cnoco6y poaMl111eHHS1 Kopeaennoo.le B psto.Kax 
HS nO'l8TOK 36Hp8HHSI napaMeTpH I'H'IKH OO.HOH8ClHHHX 6ypS1KlB 38 
llOB>KHHOlO " lo" I TOBlllHHOIO " t 8 " ny'IK8 nHCTSI ICTOTHO Blll-
pl3HSJJOTbCSI a.lo. Uij?C• >K0 napaMeTpla 6araTOH8C!HHHX 6ypSIKIB 
(P 06). Meawa cape11aS1 o.oa>KHHa ocaoeHo'i Kln&KOCTI nHCTSI ny'l
Ka !rH\{KH, i, - 385 MM ( 6U 0) noplBHSIHO 3 6araTOKaCiKKHM 
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COpTOM (P 06) lu '"' 420 MM, cnpHsma Kp8lll0MY 38XB8'lj' Aoro 
6panbHHM anapaToM, 8 6lnbWl p03MlpH TOBUlHHH fiY'iK8 nHCTSI t.r" 
- 41-58 MM 38MICTb t &,., - 37-48 MM 1l03BOnS1nB aa11IAHO ¢>1K-
cyBSTH Kopeaenno11H y seplsH10t0110M}' anapaTI, 38 paxyHOK qoro 
nlasHUlHMCb HKlCTb 3pl3y ronlsoK Kopeaennoals 3 sl11xo11aMH Yx 
M8CH, UlO He nepeaHuiyaanH HOpM8THB"f 5 % ( T86n. 3). 

Ta6nHW1 3 
Bnnes napaMeTpls ny'IKS nHCTSI I cnoco6y po3MluieHHSI 
pocnHH 6ypsiKla y psi11Kax aa RKICTb Ix 36HpaHHH KOM6al>H8MH . 

- ...... .. · ·~· 

pMH I copTH <S>o 
uy KpOBHlt 6ypS1KlB 

napaMeTpH ny'iK8 I Kope-
nHCTSI rH'lKH 6y- I Henno-
pSIKfB ala 3 

Bl11xo11H fH1iK8 
M8CB ro- y 316-
noaoK y paao-

llOB>KH- TOBlllH-
HOpManb-· rH'fKY MY BO-

H8 l_, HS t, H.HM 3pi- npH poet KO 

MM MM 30M, I aplal, peaenn 
I % % ala, 
I 

o-

KoM6aAH 6panbaoro THny 

011HOH8CiHHI 6ypSIKH, ~85 49,5 ~ 6,0 LL 
copT EUO 96,2 2,7 1,5 

EaraToHaCIHHl 6ypsi- 420 42,8 90,9 !i...L !..&.. 
KH, copT p 06 93,4 4,0 1,6 

KoM6aAH al 3pf30M rH'iKH HS OHf 

OnHoHaclaHI 6ypSIKH, 385 49,5 91.4 ~~ !&.. 
·copT EUO 93,6 3;4 1, I 

' '.EaraTOH8ClHHl 6ypsi- 420 42,8 81.8 3.6 2.5 
~K1 COpT p 06 97,3 7,8 0,7 
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npHMfTK8. Y •IHC0nbHKK"f - naHl npH rpynOBOM}' po3MfUl0HHl 
pocnHH a pHnKax nlcnsi nonepeqHoro npopl'1>K"fB8H
HH CXOlllB 38 cxeMOIO 3o+l5 CMi y 3H8M0HHHKY -
npH po3MlU10HHl nOOllHHUI 3 IHTepsanSMH 15-20 CM. 



01lep>1<aHI llaHl CBlll'laTb npo Te, UlO napaMeTpH ny'IKa' 
nKCTSI rK'IKH cop-ry BUO OllHOHaclHHHX 6ypHKlB, 6lnbw nosHo, 
Hl>K 6araTOHaClHHKX (copTy P 06), BlllnOBlllanH napaMeTpaM 
po60'IHX opraHIB KOM6aAHa 6panbHOro TKny. Ue nlllTBePll>KYe 
BeiµiKI MO>KnHBOCTI ceneKull y CTBOpeHHl BHCOKOnpOllYKTHBHHX 
copTIB 6ypHKIB 3 napaMeTpaMJt pocnKH, HaA6lnbW npKllaTHHMH 
llO MexaHl3088Horo 36KpaHHSI 3 HaAMeHWHMH BTpaTaMH I yWKOll
>1<eHHS1MH KOpeKennolllB. 

UlnKOBKTa aane>KHlCTb SIKOCTI 36HpaHKH 6ypHKlB KOM6aA
HaMH 6panbHOl"'O THny Biil CT8KY l"'H'IKK 38 ~OpMOIO p03eTKH nKC
TSI I CTyneHst ypa>K0HOCTl "ix XBOp068MH 3MYCHnO KOKCTPYKTOplB 
nepeATH llO po3po6KH 6ypstXOKOM6aAHa (rH'lX036KpanbHO"i Ma
WHHH} I stKKA 31l1RCKI06 3pl3 nHCTSI l"'H'IKK llO BHXOny88HHst KOpe
HennolllB (3pl3 l"'H'IKH K8 nHl). 

H·a siKlCTb po6oTH 6ypstXOKOM6aRHa .l l"'H'lX036KpanbHO.i Ma -
WHHH ( THny BM-6A), wo n pau1010Tb 3a npHHUHnoM 3pl3y l"'H'IKH 
ua nHl, B 6hlbWIA Mlpt, Hl>K Ka KOM6aAK 6panbHOl"'O TKny, ICTOT
HO snnHBae cnocl6 po3MlweHHst pocnHH 6ypsixlB y PHllXax, Blll
CTaHb MhK KOpeHennOllaMH, 60KOBI BlllXHn0HKSI 'l1x Biil yMOBHO"i 
OCbOBOI nlulY PstllKIB, nono>1<eHHS1 ronlBOK CTOCOBHO noeepxHI 
rpyHTY, po3MlpH I ~opMa xopeHennoAIB Ta rnH6HHa 38nstraHHst 'ix 
B rpyHTl, 

3 A8HHX Ta6nHul 4 BHllHO, ~o 'IHM M0HW8 BlllCTaHb Ml>K KO
penennOllaMH ( 0-10 CM) I THM M0HW8 BHCOT8 BHCTY08HHSI ronoBOK 
KOpeHennolllB • h " Hall nosepxHeio rpyHTY I 6lnbWa CTynlHb Ix 
sapl1088HHS1. \ Vh • 130-140 %) , a OT>Ke, THM 6lnbwe Yx Ke
raTHBHHA snnHB Ha npouec 3pl3y l"'H'IKH l BHKOOYB8HHSI xopenenno-
11lB pot5o'IHMH opraH8MH 6ypHK036HpanbHHX MaWHH. 

ntABHW0Ha CTynlHb 88pllOB8HHst 30HH 60KOBOl"O BlllXIUleHHSI 
KOpeHennoiilB BIA OCbOBOY nlHlY ps:iiixa ( Ta6n. 4} l po3MlWeHHst 
ronlBOK CTOCOBHO nosepxHl rpyHTY llO 36HpaHHSI, oco6nHBO npH 
Mal'HX lHTepeanax Ml>K HHMH, OOSICHI00TbCSI nepepo3nOlllnoM IHTep
BanlB Ml>K pocnKHaMK B npouecl Ix POCTY 38 neploii Blll ~opMy-
88HHH rycTOTK aacall>KeHHH llO noqaTKY 36upaHHst. Tax, HKWO nlc
nsr nonepe'IHOro npoplll>KYB8HKH CXOlllB (rpynoae po3MlweHHst) 3 
lHTepsanaMH 0-10 l 10-20 CM 6yno B cepeAHbOMY 37, l l 37 ,6 % 
pocnHH, TO nepell 36KpaHHSIM BlllOOBlllHO 10,2 % (Ha 26,9 % Meuwe) 
l 43,3 % (Ha 5,7 % 6lnbwe). AHanorl'IHS 381le>KHICTb cnocTeplra
nacb I npH noo11KHOKOMY p03MlweHHI pocnHH, 

3oua 60KOBOl"'O BlllXHneHHSI pocnKH 6ypsiKIB Biil OCbOBHX nluiA 
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pHOKIB nlcnH cl>opMyBaHHH rycTOTH J!acaA>KeHHH 6yna y Me>Kax 
0-50 MM, a nepeo 36Hp8HHSIM - 0 - (70-90) MM, a6o B 1,4-1,8 
p83H 6lnbW0 ( Ta6n '+ 5) . npH UbOMY y 6eanocepeAHIA 6nH3bKOC-
TI BIA ocl pS111Ka (0 - 20 MM) B cepeo.aooMy poaMlwysanocb Blo.
noBIO.HO 89,7 l 78,l %, T06To Ha no'f&TOK a6HpaHHSI Ix 6yno MeHwe 
Ha 11,6 %. n lcnsi nonepeqHoro npoplo.>KysaHHSI cxoAIB Ha 20-40 MM 
BlllXHnHnOCb B cepeaHbOMY 9,1 % pocnHH, a nepeA 36Hp8HHSIM -
16,7 %, a6o B 1,8 paatt 6!nbllle. 

Ta6nHUSI 4 
BnnHB cnoco6a poaMlweHHSI xopeHennoAIB B pS10,Kax Ha 
6oKoBJ BIAXH119HHSI Yx BIA OCbOBoY nlHlY PSIAK8 ( § ) , 
nono>1<eHHSI ronlBOK CTOCOBHO noeepxHI rpyHTy " h " 

· noK83HHKH lHTepsanH Ml>1< xopeHennOA8MH, CM 

1 HTepsanle, % 

. s, r MM 

h, 1 MM 

1 HTepBanlB, % 

s ';· I MM 

h · ,.. I MM 

0-10 10-20 

fpynoee po3MlW0HHSI 

~ ~ 
46,2 32,2 

~ 22..&.. 
48,3 29,1 
12.2 ~ 
11,2 24,8 

20-30 

~ 
5,7 

~ 
10,0 
31.3 
34,3 

PoaMlweHHSI nooAHHul 

~ 
2,8 

19,5 
16,4 
14,0 
8,6 

46.7 
39,2 
15,8 
20,0 
18.9 
17 ,7 

33.0 
36,2 
15.4 
19,4 
2§.,§ 
25,8 

30 > 

~ 
15,9 

15,5 
22,8 

35.3 
·35,4 

npHMlTK8. Y 'IHCenbHHKY A8Hl npo OAHOHBCIHH) 6ypS1KH; y 
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3H8MeHHHKY - 6araTOH8ClHHl. fpynoBe p03Mhll9HHSI 
- nlcnS1 nonepeqHoro npopl11>KYB8HHS1 cxoA:lB aa 
CX0MOIO 30f-15 ~M l3 aanHlll9HHSIM e 6yKeTt 2-3 
pocnHHHi po3MhueKKSl nooo,HHUI - . nlcnSI B3AOB>K
PSIO.KOrO npoplO>KYBSKHSI cxoo.le. 



Oni<e, pe3ynbTaTH nocnln>t<ellb noKa3}'JOTb, wo 38 neplon 
Biil ¢opM)'B8HHSI rycTOTH Hacan>KeHHSI I 110 rIO'laTKY 36HpaHHSI 
Bl116yBaeTbCS1 nepepo3noaln IHTepaanla Ml>K KopeaennonaMH I 
3MfHa alana3oay Ix BlAXHneHb ala ocl PSIAKa HK 3a paxyHOK 
qaCTKOBOro BHrI81laHHSI pocnHH, TaK I Biil 36lnbW0HHSI p03Mlpla 
KOpeHennoala B npouecl "ix pocTy. 

Ta6nHUH 5 
3M !Ha 30HH 60KOBOro BlllXHneHHSI KOpeHennoala {%) Biil 
OCbOBO'i nlHlY psinKfB 38 neplon ala ¢opMy~~rnHsi ryCToTH · 
H8Catl>K0HHSI 110 nO'laTKY 36Hp8HHSI ypo>K8IO 

I HTepaanH alaxHneHb, MM Coocl5 po3Ml•t 
U10HHSI pocnHH 

y PSlll~8X 
o!20 ~ 20-40 I t 40-60 ! 60-80 i- 80-1 00 

rpynOBHA - nlcnsi 89,7 ..].J LL 
nonepeqHoro npo- 78,2 16,7 3,2 1,6 
plll>KYMHHSI 

P03MfU10HHSI 
nooaHHul 

89,5 8.8 LL 
79,3 16,3 4,1 0,3 

x) y 'IHCenbHHKY - nlcmt cpopM)'BaHHSI rycTOTH 
HaCall>K0HHH; 
y 3H8M0HHHKY nepen 36HpaHHSIM. 

--
0,3 

--

npH 6nH3bKOM)' (rpynOBOM)') p03MlU10HHl KOpeHennOlllB B 
psiaKax Ha IHTepaanax 0-10 CM pl3KO a6lnbwyeTbCSI 30Ha 6oKoao
ro "ix BlllXHneHHSI, aapl10B8HHSI p03Tawy88Hl{SI ronlBOK CTOCOBHO 
noaepxld rpyHTY. WO npHBOllHTh llO 361nhW0HHSI BTp8T I YWK01l>K0Hb 
Kopeaennonls. HanpHKnan, +-npH 36HpaHHI 6ypsu<:ls 3 BlaxHneHHHM 
pocnHH ala ocl PSlllK8 H8 - 10 MM KlnbKICTh CHnhHO i_+OWK01l>K0HHX 
KOpeHennoala· CT8HOBHn8 2,6 %, S npH BlAXH110HHl H8 - 20-30 MM -
8,3 %. nonanbW0 BlllXHneHHSI KOpeHennOP.IB Blll OCf pSIP.K8 (HS 
.. 50-60 MM t 6tnbwe) npHBOllHTb llO pl3KOro 36lnbW0HHSI (no 67 %) 
cHnbHO ywKOll>K0HHX KopeKennoP.IB I BTpaT ypo>t<aJO a cepeAHbOMY 
P.0 10 %. 

ilnsi 3HH>t<0HHSI BTpaT I ywKOll>t<0Hh KOpeHennonis npH Mexa
H f30BaHoMy 36Hp8HHI onTHM8nhH8 BlACT8Hh Ml>K HHMH nOBHHH8 6y
TH 20-25 CM 3 HH>KHbOIO M0>K0IO 15 CM. Po3MIU10HHSI pocnHH 3 
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- ... .... .. 1nTt!paanaMH 3Ha'IHO 3MeHWHTb aaphoB8HHSI KOpeHennOlllB 3a 
BHCOTOIO po3TawyaaHHSI 'ix ronosox CTOCOBHO nosepxHl rpyHry. WO 
ll03sonHTb aacTocysaTH Ha 315HpaHHl ISeaxonlpHHA 3pl3 rH'IKH l 
cnpoCTHTH THM caMHM KOHCTpyxulio phKY'IHX npHCTpo'is, o6naaHas
WH rH'iK036HpanbHl MaWHHH BHCOKoect>eKTHBHHMH O'IHCHHK8MH. 

3osHlWHl yMoBH, a caMe, cnocllS po3Mlweerur pocnHH a pHa
Kax OKa3)'e lCTOTHHA annHB Ha 3Mllf)' cl>opMH HH>KHbOY KOH)'CHOY 
'18CTHHH KOpeHennOAY· npH rpynOBOMY p03MIW9HHI pocnHH nlcnH 
nonepeqaoro npoplA>KYBBHHst CXOAIB 13 36lnbW9HHSIM pocnHH y 
rpynl (6yKeTI) 'IHCno ttopeHennoAla 3 cl>opMOIO npaaHnbHoro KOH)'-
ca 3M9HwyeTbCSI 3 75,0 AO 50,9 %, alSo B 1,5 p83H, a KOpeHe
nnOAIB 3 cl>opMOIO Kpyqeeoro KOHyCa 3pocT80 3 10,0 ao 37 ,7 % 
860 B 3,8 p83H. npu po3Mhll0HH1 pocnHH nOOAHHUl 3 lHTep aanaMH 
15-25 CM xlnbKlCTb KOpeHennOAlB Silt oaHOHaclHHHX, T8K t 6ara
TQH8CIHHHX ISypHKls 3 cl>opMoio "npasHnbHoro KOlfYCB Konuaanacb y 
Me>Kax 85-90 % l 82-86 %, a6o Yx ISyno a 1,3-1,4 pa3H 6lnbwe, 
Hl>K npu r:pynosoM)' po3MlmeHHl. UeA cl>aKTOp cnlA ypaxosyaaTH 
npH 4>opM)'B8HHI ryCTOTH HaC&aVK0HHst plaHOMlpHO p03Mlwyl011H 
pocnHHH B PHAK8X. 4>opM8 xopeMennoAy 3 poarany>K9HOIO XBOCTO
BOIO '18CTHHOIO y BHrnHAl Kpy'leHoro KOHyCa BHM8rae ISlnbWHX 
eHeproaHTpaT Ha Aoro BHTHraHHH 3 rpyHry npu a6upaHHl. KplM 
TOro, Ha T8KHX KOpeHennOA8X, SIX npaBHnO, 151nbW0 uanHnae 39M-
n I, HKY sHoanHIOTb eHeproMlc'IKl.. : cenapy1011t oprauH 36HpanbHHX 
M8WHH, WO BHKnHKae llOAaTKOBI yWKOA>K0HHSI KOpeHennOAIB Ta BTpa
TH 'ix MaCH, I, HK HacnlAOK, 3HH)l(0HHSI T0XHOnorl'IHHX SIKOCTeA ISypSl
KOBOI CHp08HHH npH TPHBSnOM)' 38BOACbKOM)' 36eplr8HHI l BTpaTH 
uyxpy - npH nepepolSul • 

.Ll.ocnla>KeHHSI noKaaylOTb, WO MOpcl>onorl'IHI 03H8KH KopeHen-
llOCJY, 30KpeMa, Aoro cl>opMa ICTOTHO snnHBalOTb Ha npoayxTHBHICTb .• 
I arpo4>l3H'IHI napaMeTpH KOpeHennOAYt a C8M0 HS Macy l uyKpHC
TlCTb, Macy 30Mnl, WO 11anHnae 118 KOpeHe.sl .• «iopoaeHK.H KOpeue-
nnOAY, P ; rnulSHlf)' 381lS1raHHst KopeMennoaa a rpy11Tl " h /1. "; 

3 
sucory aucrynaHHst alAKPHToY I cxoaalioY 11acTHHH ronosKH CTocos-
HO nosepxHl rpyliry , h4 I 3)'CHnnst BHTRr&HlUI Kope11en11oay 13 
rpyHTY ' p . ; xapaKT9p l CTynlHb YWK01l>K9HHR xopeHennoals npH 
a(htpaHHl ( Ta6n. 6 , 7) . 

HaAISlnbw. ICTOTHHM, cepea UHX napaMeTpla, cnla &H3H8TH 
alaMeTp ,, d1i: ,, • llOB>KHlf)' ,, l« ,, l rnHISHlf)' aam1raHHR ,, hn. ,, xo
peHennoay s rpyHTl, a TaKo>K Macy HanHnnoY aet.m~ Ka xopeHe
nnla, RKI lCTOTKO annHBSIOTb KB eHeproaHTPBTH 3 BHTstr8HHR KO
peHennoala 13 rpyHry I 011HCTKY 'ix sla 30Mnl Ma cenapy10'IHX po
ISo'IHX opraliax 36upanbHHX MaWHH. 
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BcTaHosneHo, wo MhK arpocplaHttHHMH napaMeTpSMH Kope
'Hennony - T0XHl'fHOIO llOB>KHHOIO ,, 11<.' ,, • rnH6HHOIO 38nSlT"8HKSl 
y rpyHTI " h n ,, • BHCOTOIO BHCTy08HHSI BlnKpHTOi' TS cxoea
HOI '18CTHHH ronOBKH • h g ,, CTOCOBHO noBepxHl rpyHTy I 
llfaMeTpOM KOpeHennony ,, d ~ ,, y Me>Kax 20-140 MM ( PHC.1 ), 
lcHye 8HanlTH'IH8 aane>KHICTb, WO BH3H8'180TbCSI plBHSIHHSlM npH
MOr BHny: y = a .f. BX, 

3H8'10HHSI Koect>tuleHTIB • a" i ,, a'. UlO BH3H8'f0Hl M0TOllOM 
H8AM0HWHX KBanpaTIB, llpl{Benetil. B Ta6n. 8. 

4fa6nHUSI 6 
napaMeTpH KopeHennonlB aane>1<HO Bill AlaMeTpa d1< 

CToKaaHHKH 
llfaMeTp KOpeHennOllY1 cl." MM 

20-40 40-60 I 60-80 80-100 100-120 120-140 

PKf, r 250 458 802 1264 1897 2592 
3 

1004 1540 2140 PKf. I' 154 321 626 
PK, I' 62 150 342 588 834 1388 
p 3 • ......!:_ 96 I 37 176 _2filL 357 ~ 

% 61,0 48,0 34,0 31,0 28,0 25,0 
p /P 1,55 0,91 0,51 0,44 0,38 0,33 

3 K 
1 K, MM 139 176 210 260 290 334 
1 K/d K 4,6 3,6 3,0 2,9 2,6 2,6 
h~, MM 14,0 30 47 64 82 98 
h-n I MM 125 146 163 196 208 236 
Pa, Kr 14,1 30,1 40,6 48,5 54,8 60,0 

Kc!t.. % - Q&_ ..§&.. ~ 15,7 ~ --
2,2 11,2 31,l 42,l 57,9 

npHMiTKa. PKfa - M8Ca KOpeHeMOllY 3 T"H'IKOIO 39Mneio, r; 
PKf - Maca KOpeHennOllY 3 rH'IKOIO, r; PK - Maca KopeKe
nnony, r; Pa - Maca HanHnHoY ooMnl Ha KOpeHennonax, r/%; 
1 K - llOB>KHHa KOpeHennOllY I MM; he - BHCTynaHHSI KOpeHe
nnOll')' Han 11oaepxHe10, MM; h n. - rnH6HHa aans:1raHHR Kope
Hennony B rpyttTl, MM; Key - KlnbKICTb CHnbHO yw1ton>1<eHHX 
KopeHennoola, % - y 'IHCenbHHKY - npH a6HpaHHI PKC-6, y 
3HaMeHHHKY - KC-6B, Pa - aepTHKanbHe aycHnnR a BHTR
raHHSI HenlnKonaHoro KOpeHennony a rpyHTy, Kr. 
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Ta6nHust 7 

A rpoct>laH'fHI napaMeTpH KOpeHenno ills uyKposHx '5ypstKlB 
3ane>1<HO Bia 'ix cl>OPMH 

noK83HHKH 
<f>opMa KopeHennoay 

Mace xopeHennoay PK,r 
llyKpKCTICTb1 % 
361p uyKpy ,r r 
Maca HammHo'i aeMnl ao% 
KopeHennoay nlcnR BHKOny&aHHR 
Ll.laMeTp KOpeHennoay d K ,MM 

KOHYC 
enlnCOBHQ
HHA 

687 
17,5 

103 
240 
29,4 

87 
Ll.OB>KKH8 KOpeHennoay 1 K' MM· 264 

lK/ d K 3,0 
fnH6HH8 3~nRf'8HHR KOpeHennoay 202 
B rpyHTI hn • MM 
3ycHnnR BHTSlf'8HHSI KOpeHennony 43,1 
3 rpyHTY Fe, xr 
n OWKOQ>t<e KHSI KOpeHennoaJ B 41,9 
npH 3!5KpaKKf, % 

KOHYC JCOHyC 
enlncosHa- enlncosKa-
HHA, BHTHA HHA, 60'1KO

no11l6HHA 

547 776 
17,2 17,3 
94 134 

fil.Q. 2QL 
36,5 20,5 
84 90 

241 260 
2,9 2,9 

182 188 

44,0 42,3 

20,6 15,4 

Ta6nHuH 8 
PIBHSIHHSI 3ane>t<KOCTI arpo4>13H'IHHX nap8M0Tpls KOpeHennoals 
uyxpoeKX 6ypHKlB ·eta alaM&Tpa • d K • 

noKa3HHKH 3H8'10HHSI Koecpl- PlBHSIKHSI 38-
uleHTIB f'!"lbHOro BKay: 

., a ., I , B " y.•a+sx 

Ll.oe>KHH8 KOpeHenno11y, " l x', MM 78,8 1 ,95 lK • 1195ct K -t 78,8 

fnH6HH8 aanRrSHHR KOpeHennoay 
B rpyHTI " h~", MM 

91 1,1 h •l,lclKt91 

8HCTfn8HKSI ronlBKH KOpeHennony - 12.2 0,85 h B • 0,85~- 12,2 
Kaa nosepxtteio rpyHT)', .. he'1 MM 
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lNJ 
1',a, ,,,,,, 

2110 

160 

120 

• 

I 
I 

- ii~ o,1.f<U.;.12,2 

38 

PKc, 1. 3azte>KRlc-Tb er~l3D'flfBx 11apaMeTpl8 1top1111ennoala aya.-
J>OeRX . !Sypulb ala alaM&Tpa • d 1t' : l x; :!:l. n I h s -
tlOB>IUIHa, rna6HH8 3anaraHHSf ·1 BHCOT8 BllCTYfiRHHff 11on<>10•
anoaa · CTOCOBHO noaepxHI rpyH'ry, 

Iii, 
M/111 

80 

ltO 



BcTaHosneHI aane>KHOCTI A03BOnsi10Tb npOBOAHTH po3paxyHKH 
BH61p OnTHManbHHX napaMeTplB BHKOny10qHX po6oqHX opraHIB 3a 

rnH6HH010 Yx xoey, UlO 3a6e3neqy10Tb noBHOTY nlAKonyeaHHSI I BH
TsiraHHSI KopeuennoAIB 3 MeHwHMH Yx BTpaTaMH I ywKOA>K0HHSIMH • 

.LJ.ocnlA>K0HHSI 3 BH3HaqeHHSI BrtnHBY ¢opMH KOpeHennoey Ha 
arpo4>13HqHI napaMeTpH: ( M8C8, p03MlpH, uyKpH:CTICTb Ta IHwe) 
I SIKOCTI M9X8Hl30BaHoro 36Hp8HHSI nOK83)'IOTb ( Ta6n. 7). mo 
HaA6lnbW npoAyKTHBHI 38 MaCOIO I 360poM U)'Kpy KOpeHennOAH 
60'lKOnOAl6HoY ¢opMH. TaKI KOpeHennOAH Meuwe ywKOA>KYIOTbCSI 
npH 36HpaHHl. 

TaK, siKwo Maca KOpeHennoAy y ¢opMI enlncoBHAHOro KO-
Hycy (KOHTpOnb) npH AIMeTpl d K - 87 MM I AOB>KHHI lK - 264 MM 
CT8HOBHna 587 r, TO MaCa KOpeHennoey KOHyCH0-6oqKOnOAl6HOY 
¢opMH, npaKTHqHO npH OAHHX I THX >K0 p03MlpHHX napaMeTpax 3a 
AlaMeTpOM I AOB>KHH010: 0. K = 90 MM I 1 K = 260, 6yna s 
113 pe3H, a6o Ha 32 % 6lnbwa npH 6lnbWOMY 36opl uyKpy Ha 
30 %. 

KplM Toro, ua 1<opeuennOA8X 6oq1<onoAl6uoY ¢opMH ua 30 % 
MeHwe Han11nae 39Mnl npH M0HWOMY 3)'CHnnl BHTS!rTH Yx 13 rpyH
TY. BouH s 2,7 paaH, a6o Ha 26,5 % Meuwe ywKOA)l(YIOTbCSI npH 
36Hp8HHI, Hl>K KOpeHennvAH 3BH'l8AHOY KOHl'IHOI ¢opMH • 

.LJ.ocnlA>K9HHSIMH SIKOCTI po6oTH 6ypS!K036HpanbHHX MaWHH 
CBIAqaTb npo Te, UlO 3HaqH} BTpBTH ypo>Ka10 cnocTeplra10TbCSI BIA 
MexaulqHHx ywKOA>K0Hb KOpeHennoAIB npH oqacTul Yx BIA 3eMnl 
ua cenapy10qax po6o'IHX oprauax ( Ta6n. 9), HaAMeHwe ywKOA>KeHo 
1<opeHennoAIB ( 19,3 %) 6yno nlcnsi KOM6aAH)' 6pa1IbHoro THny CKEM-. 
-3r 6e3 wueKosoro 011HCHHKa. Opa 36HpaHHI 6ypsiKls KOM6aAHaMH 
31 wHeKOBHMH O'iHCH)(KaMH ( KC-3; CK.Ll.- 2) ·y WKOA)f(0HHSI 1<opeuenn0Ata 
.... AOCSlranH 33,6-36,5 % • a nlcnsi M8WHH p03AlnbHOrO 36Hp8HHSI 

.(6M-6A + PKC-6; KC-66) - 52.l - 74,5 %. OpHqOMY nepeea>KHO 
HK npeaHno. YWKOA>KyBBnacb XBOCTOB8 qaCTHH8 KOpeHennOA ls. 

~;y WKOA>K0HHSI XBOCTOBOY qaCTHHH BIA aara!.bHOY KlnbKOCTI CT8HOBHnH 
58,0; 64,0; 91,0; 81,0-81,8 % nlcnsi 36Hp8HHSI Yx BIAnoslAHO CKEM-
3r; KC- 3; CK.Ll.-2; BM-6A + PKC-6; KC-66 • .Ll.o HHX H8n0>K8Tb 
lcopeuennOAH 3 AlaMeTpoM BIAn8M8HOY XBOCTOBOY 'i8CTHHH d XB 
He MeHwe 40 MM npH \1 AOB>KHHI 1 XB - 102-107 MM I Mac! 

m XB - 45-58 r. BIAHOW0HHH MaCH BIAn8M8HOY XBO<.:TOBO'i qacTH
HH •m XB" AO M8CH KOpeHennOAY *PK' 38n9>KHO BIA ,AlaMe.Tpy KO
peuennOAY • d K' CT8HOBHTb m XB • 4,5-21,8 %, a6o B cepeAHbOMY 
10,4 %, T06TO CHnbHI YWKOA)f(0HHSI XBOCTOBOY 'i8CTHHH KOpeHennOAIB 
npHBOAHTb AO 3H8qHHX BTpeT y po>1<a10 uyKpOBHX 6ypstKIB. 
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Ta6nKUSI 9 

CTpyKTypa ywKoo.>KeHb KOpeHennoo.ls npK ix 36KpaHH1 
6ypRK036KpanbHHMH MaWKKaMH 

<,cepeo,HSI WBHP.KlCTb pyxy - 5,4 KM!r-oo.) 

noKa3HHKH 
5ypSIKOKOM6aA HK MawHHK po3o.lnbHoro 

36KpaHHSI 

CKEM- KC-3 13 3pl30M BM-6A+ J3M-6A+ 

3r rH'IKH Ka PKC-6 KC-6B 
nHI 
CKn-2 

Y WKOP,>Ke.HO KO- 19,3 33,6 36,5 52,l 74,5 

peuennoo.ts, % 
B T.11. ronlBKH 6,1 4,7 0,5 3,7 3,5 

60KOBOY 11aCTHHH 2,0 7,4 2,8 5,8 10,7 

XBOCTOBO'i 'laCTH- 11,2 21,5 33,2 42,6 60,3 

RH 
YwKOll>t<9HHH KopeHennoQIB I BTpaTK ypo>1<a10 6ysa10Tb ue 

TlnbKT npH po6oTI s1ucony1011Hx I cenapy10'1Hx po60'IHX oprattls, 
ane I e npouect 6araTopa30BHX H8B8HTa)f(yeanbHO-po3saHTa>t<y
sanbHHX onepaulA. TaK, npH 315HpaHHI 6yp~:Kls KOM68AHOM KCT-3 
ywK011>1<eHo 6yno 8,1 %, nlcnH yKnao.aHHR Yx s KaraTH t HasaHTa
>1<eHHS1 B as1 .n-paHCnOpT - 15,6, a nlcnSI p03B8KTa>K0HKSI 6ypS1KO
yKna11a'leM - 21,6 %, B T.'I. CKnbHO YWKOll>K0HHJt - al11noat4HO 
1 ,5; 5,9 t 8,5 %, npH UbOMY 'laCTIWe YWKOll>KY88naCb XBOCTOBa 
'laCTKHa KOpeHennoay -- 58-91 % ato. aaranbHO'i KlnbKOCTI. 

Auanl3 6araTopl11KHX o.aHHX n0Ka31e: Ka plseHb BTpaT 
MaCH Kopettennoo.ts npH 36KpaHHI snnHsae q,opMa Kopeuenn911y, a 
CaMe - Aoro KH>KHbOY XBOCTOBOY 'laCTHKH. {yslrttyTKA. 3By>KeHKA 
KOHYC) I BlllHOW9HHSI P.OB>KHHH KOpeHenno11y o.o o.taMeTpy. npH 
BHKOnysaHHI KOpeHenno11IB. a TaKO>tt npH HasaHTa)f(eHHI 8 asTO
Tpaucnop-r, a6o BHB8HTa>tt0HI B KaraTH, HH>KHSI Yx 'laCTHHa, Silt 

npasHno, st11naMyeTbCfl. CaMe B UbOMy, Ha Haw nornRP., nom1rae 
ronoeHa npH'IHHa BTpaT ypo>KalO, mo p,aa nlQ.ClraBH : 3po6HTH BHC
HOBOK: MoP4>onorlSI KOpeHennoo.y uyKpOBHX 15ypsiKIB, a caMe «t>opMa 
KH>KKboY Aoro 'laCTHHH alo. HaA6!Jtbworo o.laMeTpa {yslrttyTHA, 
3By>KeHHA xouyc 3 rnH60KHMH KOpeHeBHMH 6op03eHK8MH) 3 TO'IKH 
3opy nl11sH111eHHS1 npoo.yKTHBHOCTI I MexaHlxo-TexHonorl'IHIA npK
o.aTHOCTt P.0 MexaHl30BaKOI'O 36HpaHHSI H9P.OCKOHana. 

Ha BTpaTH MaCH I ywxoo.>1<eKHS1 KOpeHennoo.ts npH 36HpaHHI 

161 



GH8'1HO BnnHB80 BlP,HOWeHHSI P,OB>KHHH KOpeHennop,y ,, 1 K" P,O 

p,laMeTpy " d 1t", TaK, y KopeHennop,la a cnlaalii.HoweHHRM 

l Kl d K • 3,0 nlcnsr nepworo nap,IHHR a BHCOTH 0,5-2,0 "\ 
'IHCno BIP,n8M8HOY XBOCTOBO'i '18CTHHH 6yno B cepeP,HbOMY 12,5 
I 48 %i npH UbOMy ah.aoweHHR lKI dK aMeHwKIIOCb p,o 2,4 . 
npH nOBTOpHOMy nap,IHHI UHX >K9 KOpeHenno/;llB KlJlbK!CTb YWKO/:l

>KeHKX aMeHwHnacb B 1,4 I 2,3 paaH noplBHRHO a nepwHM, 

0T>K0, 'IHM 6lnbW9 Bl/;lHOUJ0HHSI /:lOB>KHHH KOpeHennop,a ,, l K " 

P,0 Aoro /:ll8MeTpa ,, d K". THM BHIU8 AMOBlpHICTb YWKO/:l>K0HHSI 

Aoro XBOCToaoY '18CTHHH. la aMeHweHHRM UbOro alp,HoweHHR npH 

HacrynKIA /;llY H8 KOpeHennl/;l 36lnbUJY0TbCSI p.laMeTp Bl/;ln8M8HOY 

XBOCTOBOY '18CTHHH, a OT)Ke; I 3(5lnbUJY0TbCSI nnowa KOHT8KTY 

npH yp,apl. 4epea ue KlllbKlCTb KOpeHennop,IB a nOWKOP,>KeHOIO 

XBOCTOBOIO '18CTHHOIO aMeHwyeTbCSI, Ut /:l8HI nl/:lTBeP/:l>KYIOTb 

BHCHOBOK npo He/;lOCKOHany 4>opMy HH)KHbOY '18CTHHH KOpeHennop,y 

( nO/;lOB>KeHHA aay>KeHHA KOHyc). SIK8 npH nepWOMY yp,apl, SIK npa

BHIIO)' Bl/:l118MY0TbCSI H8 40-80 MM, y as' SlaKy a UHM /:llISI Mexa

Hl30B8HOro a6Hp8HHSI HaA6lnbW npH/:l8THl K0p0H0MOP,H la CKOpo'le

HOIO HH>KHbOIO '18CTHHOIO y BHrnR/;ll onyxnoro Kpyrnoro KOffYCY 

( pHC. 2'' 60'IKOnO/;ll6HoY a6o al>epH'IHOi 4>opMH a HernH60KHMH M8-

noY llOB>KHHH KOpeH0BHMH 6opo30HK8MH • 

.Qnsr BHaH8'19HRSI aH&'l)'~OCTI annHBY 4>opMH xopeKennO/:lY H8 

Aoro Macy paxyaanH o()'eMH 'lOTHpbOX BH/:llB KOpeKenno/;llB 13 MOP-

4>onorl'IHHMH oaHaKaMH 4>opMH: XOHYCHa la c4>epH'IHOIO ronlsKoio; 

60'IKOnop,16Ha \c4>epH'IH8); UH1IlHP,pH'IHO-KOHYCH8i JtYIISICTO-enlnco

nop,16Ha ( pHc .2). 
PoapaxyHKH nposop,HnH npH O/:lHOMY 11laMeTpl KOpeHenno11ls 

d K - 100 MM I llOB>KHHI l K • 2 00; 220 I 250 MM, T06TO a 

BlllHOW0HHSIM l Kl d K • 2,0; 2,2; 2,5, .QnSI apy'IHOCTI I TO'l

HOCTl poapaxyHKlB 4>opMy KOpeHennop,ls AllIHIIH HS xap8KT0pHI reo

MeTpH'IHI 4>1rypH: KOHyc apl38HHA, KpyrosHA UHnlHP,p, apepa, o6'e

MH SIKHX BHaH8'181IH aa 4>0PMYII8MH 38r81IbHOro BHp,y: 

8 ) V nc • + fl t.QK a (Kanlac4>epa) i 

6) 1 2 
- 4- n.QK , h U (KpyrosHA UHIIlHp,p); 

B) _J_ 2 
12 n;h Y l.QK. + d2 + .QK'd ) • 

3pl°38HHA KOHYCi 
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r) V c4> "' 0,2618• h6 (2.llK
2 f d 2 ) - !SO'llta c4>epH'IH8; 

1 
V WC"" n·hc( 

2 2 
h c * 6 a ) - KY-6 

nbOBHA wap, 

d - Al8MeTp ManoY OCHOBH 3pl38H0f'O KOHyca; 

h u; hy: h 6; h c - BHCOTa UHn!Hapa, 3pl38HOI'O KO
Hyca, 60'IKH c4>epH'IHOY, Kynboaoro wapy; 

a I paatyc Kynbosoro wapy; 

ae R - paatyc c4>epH. 

Y 3aranbHeHt po3paxyHKH npHseneal a Ta6n. 1 O; 11 • Onep>Ka
Hl ll8HI nOK83)'10Tb, mo HaA61nbwa 3Ha'fYml 38 o!S'eMOM, a OT>t<e, 
I 3a MacoJO, KOpeHennoaH 3 Mopct>onorl'IHHMH 03HaKaMH 60'IKonoaU5Ho
. .cct>epH'IHO'i I uHnlHnpH'IHO-KOHl'IHO'i ct>opMH. TaK, stKUlO o6'eM KO
peHennony KOHYCHO'i ct>opMH aane>1<130 Biil llOB>KHHH " 1 K. B cepen
HbOMY CT8HOBHTb v K - 810 CM • TO o6'eM KopeHennony 60'1KO
nonl6Ho-5ct>epH'IHO'i I uHnlHllPH'IHO-KOHl'IHOY ct>opM nocstrae 1077 I 
1140 CM • a6o B 1,3-1,4 pa3H (Ha 33-40,1') 6ya 6lnbWHA. 

3a MexaHl'IHO-TexHonorl'IHHMH napaMeTpSMH I npoayKTHBHlc
TJO nepcneKTHBHI I KOpeHennonH KynstCT,C?-entnconoal6Hoi ct>opMH 
( Ta6n . 11 i pHC, 2 "r"), npH 36HpaHHI KOpeHennoala 3 T8KOIO lj>op
MOIO npaKTH'IHO BlllCYTHl BTpBTH ix MaCH npH nlaKonyaaHHI I O'IHCT
ul Ha cenapylO'IHX po60'IHX opraHax. BOHH BHTstr'8lOTbCst 13 rpyHTY 
npocTHMH, M0HW MeTanoMICTKHt;iH BHKOnyaanbHHMH po60'IHMH 
opraHaMH, HK npaaHno, 13 H03H8'1HOIO KlnbdCTIO 30Mnl, mo npHnHn
na no KOpeHeBHX 6op030HOK ManoY llOB>t<HHH, stK8 alnbHO BH1lt:tnst8Tb
CH H8 npOCTHX enaCTH'IHHX cenapy!O'IHX po60'IHX opraHax. 

06'eM KOpeHennony 3 T8KOIO ct>opMOIO npH nlaMeTpl d K -
140 MM t ll08)f(HHI ( BHCOTI h • r1§K6HHI 38nstf'8HHst B rpyHTI ( 1 K "" 
iOO MM CTaHOBHTb v - 1277 CM I nepeaHwye o6'eM KOpeKenno-, 
aa UHnlHllPH'IHO-KOKl'IHOY ct>opMH ( Ta6n, 1 O; pHc. 2 "a") .. 1220 cM3 
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a 2 

PHc, 2. 8Hrrur11 pocnHH uyKpOBHX 6ypsiKf:s a nepcneKTHBHOJO 
MexaHIKo-TexHonorl'IHOIO cpopMOJO KopeHennona 
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( .. 6', .. B .. , •r•): •a•, '6', •s• I •r• - cpopMa Kopeae
nnoo.a sl11nosl11ao KOHYCH8 13 ccpepH'IHOIO ronOBKOIO; 
60'1Kono11l6ua ~ccpepH'IHa); uHnlHo,pH'IHO-KOHyCHa I KY
m1cTo-enlncosH11Ha; d K I l K - nlaMeTp I 110B>KHHa 
KopeHennona; h n I h B - rnH6HKa 3811siraHHH s 
rpyHTI I BHCOT8 8HCTyn8HHSI Kopeaennona BlllHOCHO no
sepxHI rpyHTY. 



npK lllaMeTpl d K = 100 MM•l llOB>KHHI 1 K - 250 MM, SIKB B 
2,5 pa3H nepeBKtUye llOB>t<KRy (BKCOTy, rnH6KRy 38nsiraHHSI B 
rpyHTI), a OT>Ke l eHeprOBHTpaTH Ha Aoro BKTSlraHHSI 3 rpyHTY 
noplBHSIHO 3 KOpe1tenn01lBMH-K)'nS1CTo-enlncono1ll6Hol 4>opMK. 

3 TO'lKK 3opy 4>13lonor-i'fHHx npoueclB, SIKI Blll6yeaioTbCSI 
B pocnHHBX uyKpOBHX 6ypsiKIB, BCTBHOBlleHO, lUO Biil 4>opMH, 
o6'eMY, MBCH KOpeHennOll)', 8H8TOM1'11toi CTPYKTYPH Aoro TKa

HHH 3Bne>1<HTb CTYnlKb H8KOnH'feHBSI caxap03H B KOpeHennOlll. 

Ta6nausi 10 
06'eM 1CopeHenno11y 3Bne>1<HO Biil Aoro 4>opMH I 
p03MlpHHX napaMeTplB npH lllaMeTpl d K - 100 MM 

D,OB>t<HH8 B lllROW0HHSI 06'eM (CM;j) KOpeHennOllY 38ne>t<HO 
KopeHe-

nnOllY, 
l K, MM 

200 
220 
250 

llOB>KHHH KO-

peHennollY llO 
lllBMeTpa, 
1 K/ 

2,0 
2,2 
2,5 

dK 

Biil cl>opMH 

KOH)'CHO-

c4>epH'IH8 

740 
800 
890 

60'IKO-

nolll6Ha 

1020 
1090 
1120 

UHnlHllPH'IHO-
KOHl'fH8 

1070 
1130 
1220 

Ta6nKWI 11 
3 

06'sM (CM ) KOpeHenno11y 38ne>t<HO Biil 4>opMH KynbOBOf'O wapy, 
lliaMeTpa KOpeHennoizy " d K" I BHCOTH " h ~ 

8HCOT8 

"h ,, Ky-

nboaoro 
wapy, 
CM 

8 
IO 
12 
14 
18 

8 

268 

D.laMeTp 

10 

494 
523 

KopeHennolly, CM 

12 

770 
869 
904 

' . 14 

1097 
1277 
1394 
1436 

16 

1474 
1748 
1959 
2094 
2144 

18 

1901 
2282 
2600 
2844 
2996 

Caxapo38, wo aKyM)'nl00TbCSI a 3anaca10'fKX TKBHKHax KO

pe1tem101ly, I Ta, mo BKKOpHcToayeTbC.SI Ha 4>opM)'B8HHI I 4>YHKul

OHyBBHHSI KnlTKOBHX CTpyKTyp, noBHlCTIO H81lXOllHTb B KOpeHennlll 
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13 4>0TOCHHTe3)'10'10rO nHCTSI. 

0p,H8K He TlllbKH 4>oTOCHHT03 BH3H81180 po3MlpH 38n8C8HHSI 

caxapo3H, ane I caM Aoro plaeHb y neBHHX Me>Kax perymoeTbCSI 

CTYneHeM po3BHTKY I 4>yHKuloHMbHOJO 8KTHBHICTJO cno)l(HB81011wc 

I HaKonH111ea1011Kx opraRIB. 

EaraTopl'iHHMH p,ocnlp,aMH nlP.TB0PP.>K0HO neeffY pon1> e uyK

poRaKOnH'i0HRl MeTa6onl11HHX npouecle, SIKl npoTlK810Tb 6e3flOCe

peaHbO y KOpeHennop,l. 

y CT8HOB1leHo, lllO Ka.iti6lanbH8 8KTHBHICTb e "ll8ABHlU8 B 

30Hl H81U5lnbWOt'O P.l8M0Tp8 ( nOTOBUl0RHSI) KOpeHennoay, rOCTp8 

(KOHl'iH8) '18CTHH8 KOpeHennop,y nOK83)'0 3HH>K0HHSI K8M6lanbHOY 

8KTHBHOCTl BHtne a6o HH>K'l0 uleY 30HH. y 3B'Sl3KY 3 UHM KOH

ueHTpaulH caxapo3H 1taA6lnbwa e ueHTpl KOpeRennop,y e 301il 

HaA6lnbWOro p,laMeTpy l 3HH>KY0l'bCSI BKLUe, liK>K'i0 l li830BHI alp, 

ule1 TO'iKH. 

Pe3ynbT8TH p,03eonst10Tb 3po6KTH BKCHOBOK npo nepcneKTHB~. 

lilCTb 60'iKOnop,l6RoY, ccj>epK'iHOl 4>opMH KOpeHennop,y l 38 H8KOnH

qeHHSIM (aanacaRRSIM) caxapo3H. 

0T>K0, pe3ynbT8TH TeOpeTH'iH.HX t 6araTOpl11HHX excnepHMeli

T8nbHHX p,ocnlP.lB P,03BOnSllOTb 3po6HTH BHCHOBOK npo Te, WO po6o·... ' 

TH 3 cenexuli B nepcneKTHet·:noBHHHl 6yTH 30pleHTOB8Hl Ha CTBO

pet11iSI COpTlB 3 1lOCKOHantwo10 M0X8HIKO-T0XHOnorl'iHOIO 4>opMOIO 

KOpeHennop,le (60'iKOnop,16Ha, uHnlHllPH'iHO-KOffYCH8, c4>epH'iH8). LUO 

386e3ne111e Re TlnbKK nlp,BHLUeHHSI npop,yKTHBHOCTI (Ha 30-40 %, ) , 
ane I 3HH>K0HHSI BTpaT I ywKOP.>K0HHSI KOpeRennop,le npH 36HpaKtd 

B 2-3 pa3H (P.O 30 %) I 3M0HW0HHSI BHHOCY pop,10110ro rpyRTY B 

cepeP,HbOMY HQ 30 %, 38BP.SIKH UbOMY 3HK>KY9TbCSI 38t'8nbH8 386-

PYP.ReHICTb eopoxy KOpeHrnrop,le l aenpop,yKTKBHl BKTpaTH H8 ne

peee3eHHSI 3H8"1HO M0HWOY KlnbKOCTl 30Mnl pa30M 3 6ypHKOBOIO CH

poBHHOIO P.0 MlCUSI nepepo6KH. 

Y nK 633:63: 631:171 

c.n .norpe6Hsot,. B.B.3axapoea, , .4>,B .no6epe>KJiHA, 

O.B.nonywxla, B.nSpHa10x, _M.t~By38aoa. 

EHEPf03AOlllAIDt<YIOl.fA 1HTEHC11BHA TEXHOnonH 
BMPOWYBAHHH UYKPOBMX EYPHKIB 

y Kpa'{Ha, SIK OP.H8 13 OCHOBHHX xpaYH CBITY 38 noclBHHMH 

nnOW8MH uyxpoeHX 6ypstKlB, M80 p08nbHI MO)l(nHBOCTI He 3M0HwyB8TH 

BHpo6HHUTBO UyKpOCHpOBHHH. 

BHplweHHSI nHT8Hb nlP.BHUl0HHSI epo>KaAaocTl Ta 3Rrut<eHHSI co-
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