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BU3HAUYEHHS BTPAT IYKPOHOCHOI MACH
TA 3AJIMIIKIB TMYKU IIYKPOBOI'O BYPSKY
IIPU i BE3KOIIIPHOMY 3PI3I

bopuc A.M., iHx.
Hayionanvnuti ynieepcumem biopecypcie i npupoookopucmysanus Ykpainu
Ten. (044) 527-82-33

Anomauyia - BU3HAYEHO EKCIEPUMEHTAJIBHUM i TeOpeTHYHHUM
LIJISIXOM BTPATH IYKPOHOCHOI MacH Ta 3aJMIIKH T'MYKH IYKPOBOIO
Oypsiky npm Oe3xomipHoMy 3pi3i. B inTepBaji poGouux BucOT 3pi3y
20...60 MM BigxujieHHSI TEOPETHYHUX PO3PAXYHKIB BiJ ekcrnepuMeHTa-
JIbHUX He nepesuinye 1%o.

Knwuosi cnoea - kopeHeIL1i], roJIOBKa KOPEHEIIoAy, THYKa, Ma-
TeMaTH4YHAa MOJeJib, 0e3KOMipHMii 3pi3.

Ilocmanoexka npobaemu. 1lpoBeeHUMHU YUCETLHUMH BUIIPOOYBaH-
HSIMU BCTAHOBJICHO, IO OJHIEIO 3 MPOOJIEM TEXHOJOTTYHOTO TMpolecy 30u-
paHHS IYKPOBHX OYpSIKIB € TEXHOJIOT YHA HECYMICHICTh MK BUKOITyBaJlb-
HUMU Ta THYKO3pi3aJIbHUMH pOOOUYMMH OpTraHaMU 3a IIBUIAKOCTSIMH MOCTY-
najabHOro pyxy. Tak, KomipHi THYKO3pi3anbHi poOOYl OpraHu 3aJ0BLIBHO
MPAIIO0Th Ha mBHUAKOCTI A0 1,5 M/c, a TMCKOB1 BUKOMYBaJIbHI OpraHd MO-
KYTh MPAIOBATH Ha MBUIKOCTI 10 2,5 M/c. PoTOpHI poO0oUi Opranu SKiCHO
BUKOHYIOTb 3pi3 THYKH MPHU POOOUNX MIBUIAKOCTIX Oinbie 2,5 M/c. Ane Ha
JaHWUW 9ac BIJICYTHI METOIW BU3HAYCHHS DPAIiOHATIHHOI BUCOTH OE3KOIIIp-
HOTO 3pi3y THMYKH 32 BIIXOJaMH IIYKPOHOCHOI Macy Ta 3aJMIIKAMUA THYKU
Ha KOPEHEIJIoAaX, IO BiMOBiIal0Th BUMOraM cTanaapty. Lle € BaximBoio
mpo0JIeMOI0, TOMY IO 3MEHIIEHHS BIIXOAY LIYKPOHOCHOI Macu MpH 3pi3i
0e3mocepeHbO 3MEHIIYE BTPATH BPOXKaI0, a BETMKUN BMICT THYKU Y BOPO-
Cl KOPEHETITOAIB 3MEHIITY€ BUX1J I[yKPY TIPH TIepepoOiri.

Ananiz ocmanmix oocniodxcenv ma nyonikayit. OyHaaMeHTaIBHI TOCTi-
JUKEHHSI CITOC001B 3pi3y TMYUKH IIyKPOBOTo OYpsKy HaBeseHi B [1, 2]. Tyt rpyH-
TOBHO BH3HAYajacsi BUCOTAa OE3KOIMIPHOTO 3pi3y THUKH, TIPH SIKI MOYKHA OITH-
MI3yBaTH BiIXOJIM IIYKPOHOCHOI MacH B THUKY JUISl IIFOUMX 3aKYIIBEILHUX ITiH.
PosmnozineHHs: BUCOT BUCTYMAHHS TOJIOBOK KOPEHEIUIOAIB MOEIFOBATIOCS HO-
pMaTbHUM 3aKOHOM, a (popMa TOJIOBKH KOPEHEIIOA - KOHYCOM, 3pI3aHUM KO-
HyCcOM Ta ceporo. Asie aHi JOCTIHKEHHS HOCATh IOCUTh HAOJIM)KEHUIA Xapa-
KTep 1 X BaKKO BUKOPUCTATH JIJISI MOJICTIOBAHHS TPOIIECy OE3KOIMIPHOTO0 3pi3y.

© imx. bopuc A.M.
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Dopmyniosanns yinet cmammi. 3 METOIO 3MEHILIEHHS BTPAT LYKpO-
HOCHOI MAacH 1 BIAMOBIAHO MiJBUIIEHHS MPOTYKTHBHOCTI MAIIWH JIJIS Bif0-
KpEeMJICHHSI THIKH HEOOX1THO PO3POOUTH METOMMKY BH3HAUEHHS paIlioHaIb-
HOT BUCOTH O€3KOIIPHOTO 3pi3y. s Iboro HEoOXiTHO: pO3POOUTH MaTeMa-
TUYHY MOJIENTb TEXHOJIOTIYHOTO MPOoIecy 0e3KOoMmipHoro 3pi3y. TeopeTnuHnM
[UITXOM BU3HAYMTH 3QJICKHOCTI BTPAT IIYKPOHOCHOI MACH Ta 3JIUIIKIB THY-
KM Ha KOPEHEIUIOaX BiJl BHCOTH O€3KOIMIPHOTO 3pi3y IS Pi3HUX arpodizud-
HUX XapaKTEpUCTHK IMOCIBIB 1 KOPEHEIUIOAIB IyKpoBUX OypsikiB. IIpoBectu
EKCIIEPUMEHTAIbHY TIEPEBIPKY MATEeMaTUIHOI MOJIE TEXHOJOTIYHOTO TPO-
1IeCy 1 BUBHAYUTH MEXI ii MPaKTUIHOTO 3aCTOCYBAHHSI.

Ocnosna uyacmuna. Jocmmkenasvu A.O. Bacunenka, I1.dD. BoBka,
M.M. 3yena, JI.B. [loropimoro, M.B. TaTesika 10BeaeHO, 110 MK BUCOTOKO BH-
CTYIaHHsI TOJIOBKH 1 pO3MIpHIMH TTapaMeTpaMy KOPEHETUIOAY iCHYIOTh B OCHO-
BHOMY JIiHIIHI 3a1eHOCTi. OCHOBHA YaCTHHA TOJIOBOK KOPEHEILTONIB Ma€e ¢o-
pMy 3pizaHoro konyca. MakcuMaiabHuii jmiamerp moHan 80% kopeHeIuomiB
3HAXOJUTHCS HUKYE PIBHA IPYHTY. Biisi TOJIOBKM TMUKa po3MIllIEHa HACTUTLKU
HIUTEHO, IO il MOYKHA MOJISITIOBATH OJJHOPITHUM ITIHAPpUIHAM TUToM. [Ipu Bi-
JIOMIH BIZICTaHi Bi/I BEPIIIMHA JIO OCHOBH 3€JICHUX JIMCTKIB MOKHA BU3HAYHTH [Ti-
amMeTp ITHAPA THYKH. 32 BIJOMHM 3aKOHOM PO3IIOLTY BHCOTH BHCTYITaHHS
TOJIOBOK KOPEHETUIO/IB HaJl PIBHEM IPYHTY Ta (DYHKITIOHATIEHUMH 3aJICKHOCTSI-
MHU TapaMeTPiB TOJOBKH 1 THUKHU BiJl BUCOTU BUCTYIIAHHS TOJIOBKH KOPEHEILIO-
Iy MOJKHA OMKCAaTH 3aKOHOMIPHOCTI PO3MOUICHHS IX Mac BIJHOCHO IOBEPXHI1
1pyHTy. lle yMoxmBIIOE TOOYIOBY MaTeMAaTUYHOI MOJENI TEXHOJIOTTYHOTO
nporiecy Oe3KOMMPHOTrO 3pi3y THYKH 3 MOAAIBIINM OOIPYHTYBAHHSIM OINTHMA-
JBHOT BUCOTY 3pi3y. Moziens TOJIOBKM HaBeACHO Ha puc. 1.

3aJIeKHOCTI TTapaMETPIB TOJIOBKU KOPEHEIIOAY Ta TUYKHA MAarOTh HACTYII-
HUU BUTTI,

N h,=a-h+b;
A c
g d,=m-h+n; , (1)
Ammals d =d +2-h_ -tga
o ne h,,— Bincrans Bix Bepm-
<& HU TOJIOBKM JIO OCHOBH 3€JICHHX
IS N [ JMCTKIB; h — BHcoTa BHUCTyHaHHS
Gre ronioBky; d;— JiaMerp BepIIMHH
TOJIOBKM KopeHeriony; d,, — mia-
METp IIy4Ka TMYKH; o — [0JIOBMHA

7 7 97, 7777 kyra KOHYCHOCTI TronoBku; a, b,

M, N — ITOCTIHI BEINUYNHU.

AHATI3yI0UM  PO3MIIIECHHS
KOPEHETUIOIB BIAHOCHO TOBEPX-
Hi TPYHTY, BHAUICHO IIICTh TPYI XapaKTEPHOTO PO3TAIIYBaHHS TUYKH Ta
TOJIOBOK KOpeHerioiB (puc. 2).

Puc. 1. Moaernb roi0BKH KOPEHETIOY.
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Puc. 2. XapakTepHi BUMaIKU pO3TalTyBaHHS KOPEHETIOIB Ta THIKU
hs, h3-— BiamoBimHO BHCOTa 3pi3y TMYKHU Ta TOJOBKH KOPEHEIUIOY.

AHaNTITUYHI 3aJ€KHOCTI JIJI1 BU3HAYEHHS PO3TAllyBaHHS KOpEHEI-
JOy 1 TMYKM BITHOCHO MOBEPXHI IPYHTY, MPOXOJKEHHS IUIOMIMHU 3pi3y
B1JIHOCHO BEPIIMHU T'OJIOBKM Ta OCHOBH 3€JIEHUX JIMCTKIB, BUCOT 3pi3y ro-
JIOBKH 1 THUKH, 00’€MiB BTPAT IIyKPOHOCHOT MacH Ta 3aJUIIKIB THYKH, 3BE-

JIEHO y Ta0I.

1.

Tabmunsa 1- MarematnaHa MOZIENb 3pi3y THYKH Ta TOJOBKH KOPEHETUIOLY

MaremaTudHi aHAIOTH
Pat po3Ta- | @ | MPOXOMKEH- | L .o
03TallyBaHHs KOPEHEILIOLY ryBanHs = st pizy
g FOJIOBKH Ta
KopeHe- | 5 TUIOIUHA
S . THYKH
IOy 3pi3zy
h,=0
1 h, > h; !
‘ ! h,=h, - ha"'hz
h; >0 h,=h-h,
hi 2 hL’l 2 hi>h12(hi-h“) hgz = hr,', - h,‘+hz
h,=h-h
3 |hi>h,<(hih.,) lh, =‘0 N
h,=0
4 h, >h; 3
A hx: = hz'l = h3+hz
hi < h'w
h'; = hi'hz
S| ek S e,
b ' h,=0
: :51 n<o |6 hyo = hy, = hith,
b a,
Biria; Po3paxyHkoBi (o
G paxyHKoOBi (popMyJin
1 |e=0.v = Z-h,-d, 314h,(d +d -d, +d})
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5 |v - 314(h)d] +d, -d, +d) Vo= 314-h,-d’ _314(h, —h)(d} +d, -d,+d})
x 12 T 4 12
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Brpatu mykpoHOCHOT Macu Ta 3ajMILKH TMYKU U KOPEHEIUIOJiB
3aJ1aHOTO IHTEpBaJly BUCOT BUCTYIaHHS BU3HAYAEMO 3a (POpPMYIIOLO:

:F(hi;h3)'P(hi;hi+1)'Ni,’ (2)

ne F(hi;h;) — BTpati 1ykpoHocHOT Macy a00 3aJIUIIKH THYKH JIJIsSL KO-
peHeruIony

F(hi;h,;) = Viep, ans ruaxu F.(hi;h,.)= V. p, ne V. p i V. p, — Bigmno-
BiTHO 00’€M 1 TyCTHHA KOpeHeruioay Ta Tuuku; N — KUIbKICTh KOpEHeIUIo-
miB 3amaHoro inTepBaity Ha oxuuui mwiomnt; P(hi;his,) — iiMoBipHICTE mOs-
BU JTAHOTO iHTEPBAJIy BHCOT BUCTYIAHHS TOJOBOK KOPEHEIUIOZIB, IO BH-
3HAYA€THCA 32 POPMYJIIOFO:

h; +1 h— 2
P(hi;hm)—o_\/lz_ j exp —% dn . 3)

[nTerpan y Bupasi 3 He BU3HAUYAETHCS B KBaApaTypax, TOMYy WMOBIp-
HICTh TOSBY KOPEHETJIOIB 3a/IaHOTO IHTEPBATY BUCOT BUCTYITAHHS BHU3HA-
YUMO YHCETFHUM IHTEerpyBaHHAM 3a (opmyrnoro Cimmcona. [IpocymyBas-
ITY 3QJIMINKA THYKHU Ta BTPATH IIYKPOHOCHOT MacH JIJIs BCIX IHTEPBAJIB BHU-
COT BUCTYIIAHHS, OTPUMAEMO CyMapHi 3aJIMIIKA TMYKH Ta BTPATH IIyKPOHO-
CHOI MacH Ha OJMHMIII IIJIOMI]:

BM:Zb: N-F(h +2h'+1 hj ( =i e, f(h)J TNC)

i=a j=0

GM:Zb; N-F(h +2h'+1 hj [ Nisve f(h)j )

j=0

Je M — KutbKicTh iHTepBamiB: M = 2U; U=1,2,3/4,...; ¢; — xoedimieHT
OpU 3HAYCHHSIX MimiHTerpanbHol (yHKIII y BIiANOBITHUX TOYKax, Cj =
1,23,4,24,....24,1.

Ha mincraBi BuIlleHaBeEHUX 3aJISKHOCTEH CKIIAJIEHO aJIrOPUTM Ta
nporpamy pospaxyHky it ITK (puc. 3). Bapiant po3paxyHKy BTpaT IyK-
POHOCHOT MacH Ta 3aJUIIKIB THYKH B 3aJISKHOCTI BiJl BHCOTH OE3KOIIPHOTO
3pi3y MpH BIAMOBITHUX arpodi3MIHUX XapaKTEPUCTUKAX TOCIBY Ta Kope-
HEIUJIO/IB HAaBEICHO Ha puc. 4.
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Baia 3miHmX: | - KyT KOHYCHOCTL, hz - BHCOTa 3pi3y rifuKis, m - MATEMATHYHE CTIOAIBAHHS, C - CEPEIHbOKBAIPATIYHE
BIXHIIEHH, TO - TYCTIHA KOPEHEIT0 14, 0T - TYCTHHA PHUKH, N -KITbKICTb IHTEPBAIB Ha K1 PO3GHBAEMO

0071acTh BUCTYMAHHS TOMOBOK KOPEHEITOA1B, NN - KLTBKICTh KOPEHEMTOIB Ha | ra moms.
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har=hsi-hi+hz
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h3=0 BM=0
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S3=83 + (Fri(hsr) * Pj) *nn

31-hi+hz
+ (Fr(hsr) * Pj) *nn|
S+ (F(h3) *Pj *nn

h;Zhsxn

Tax

h3=0 BM=0
har=h3s-hi+hz
7 83=S3+ (Fr(hsr) * Pj) *nn

ha=hi-hz

har=0  GM=0
hs=hi-hz

S=S+(F(h3) * Pj) *nn

h3r=hss-hi+hz

+ (Fr(hsr) * Pj) *nn
S=S+(F(h3) * Pj) *nn

= =y

Puc. 3. Anroputm 6e3K0mipHOTO 3pi3y.
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Puc. 4. PesynpTaTé MOAENMIOBAaHHS BTpPAT IIYKPOHOCHOI MacHw Ta 3a-
JIMIIKIB THYKU TIPH O€3KOMIPHOMY 3Di3i.



[pami THATY 197 Bum.12, T.1.

14000

Mamemauune cnooieannsn

S 12000 4 m = 60 sxm ;
O \ 5? ¥

|32
£ 10000 1Y %g -
= \ ]
m 8000 +
244
6000 H—N A =L «
AN a2
4000 Z
‘Q\ 24
\ ¥
2000 =
-
0 %%—m
0 15 30 45 60 75 9o h mm
30000
Mamemamuune cnoodisan-
£ 25000 + uam=40 mum
(% 20000
pt \\
= : \
%15000 k\‘\ =
NN adl
- )
5000 s
-
0
0 15 30 45 60 75 90 N, MM
12000
Mamemamuune cnooiean-
& 10000 nam=20mm
>
O 8000
<
=
P
M
4000

" g0 Momm

—

CepEIHbOKBAPATHIHE BITXHUIICHHS - BTpaTH IYKPOHOCHOT Macu
O 6=10mm A 6=20wmm — — - 3QIUIIKU THYKU Ha KOPEHEIUIOAaX
O o0=30Mmm

Puc. 5. 3anexxHocTi Jj1s1 BU3HAUYECHHSI BUCOTU OE3KOMIPHOTO 3pi3y.
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[Iporiec 6e3k0MipHOTO 3pi3y €KCHEPUMEHTAIBLHO CIUIBHO JAOCIIIKY-
Banmu 3yeB M.M. 1 TormopoBcekuii C.A. Pe3ynbprat mociimkeHs omy0miko-
BaHO B po0oTi [1]. ¥V npoBeneHNX eKCIIePUMEHTAIBHUX JTOCITIKCHHSIX BH-
3HAQYEHO PO3MOJUT BUCOT BHCTYNAHHS TOJIOBOK KOPEHEIUIOAIB BITHOCHO
MOBEPXHIi IPYHTY, BIIXOAH IIYKPOHOCHOI MacH Ta 3aJIMIIKUA THYKH Ha Kope-
HEIUJIOA1 IPY BCTAaHOBJICHHI HOXKA PDKYYOro amapaTy BiIHOCHO MOBEPXHI
rpyaty Ha Bucoti 10 —50 MM 3 inTepBasiom 10 mm. Takox BH3HA4YEHO
YPOXaUHICTh KOPEHEMJIOIB. 3a TaHUMU JOCTIAIB, MOXKHA ITPOBECTH MaTe-
MaTHYHE MOJIeTIFOBaHHs Oe3komipHoro 3pizy Ha [IK 3a momomoroto ckmane-
HOi mporpamu. BuKoOpHCTOBYIOYM pO3MOAUT BUCOT BUCTYHAHHS T'OJOBOK
KOPEHEIUIO/IB, HAMU BH3HAYE€HO MaTEeMaTUYHE OYIKyBaHHS M cepelHbOK-
BaJpaTUYHE BIAXWIECHHS o. BuU3HauuBIIM 32 cepeqHbOCTATUCTUYHUMHU J1a-
HUMU 3aJI©KHOCTI JliaMeTpa BEpIIMHHU TOJOBKH Ta BUCOTH 30HH 3EJICHUX
JMCTKIB Bil BUCOTU BUCTYMAHHS, & TAKOXK KYT KOHYCHOCTI TOJIOBKH, OTPH-
MajM pe3yabTaTH MOJACIIOBAHHS 1 MOPIBHSUIM 3 €KCIIEPUMEHTATbHIUMH J1a-
HUMU. [[OpiBHSHHS TEOPETHYHUX 1 EKCIEPUMEHTAIBHUX JOCTIIKEHb TIPO-
1ecy 0e3KOIpHOTO 3pi3y HABEICHO HA PHUC. O.

Tabmuusg 2 - BuxinHi gadi Jyis BU3HAYSHHS BIAXOIB ITYKPOHOCHOT
MacH Ta 3aJIMIIKIB THYKH

3HayeHHs OKa3HUKIB 200
G yHKITIOHAIbHA 3aJISKHICTh
VYpoxkaifHicTh, T/Ta 50,5

XapaKTepUCTUKH 3aKOHY PO3MOUICHHS
BHCOT BHUCTYIIaHHS TOJIOBOK KOPEHEIUIO/IIB
HaJl pIBHEM TPYHTY:

Ha3Ba noka3zHUKIB

MaTeMaTHYHE CIIOJIBaHHS, MM 554
CepeIHbOKBAIPATUYHE BIIXUICHHS, MM 16,9
CepenHe 3HaYEHHS KyTa KOHYCHOCTI T0JIO- 78
BKH KOPCHEILIONY, TPaayc
JliamMeTp BepUIUHH TOJOBKH, U1 d,=0,58h+14,2
Bucora 308U 3e1€HUX JUCTKIB, h,, h,,=1,02h+11

[TopiBHIOIOUM PE3YIBTATH EKCIIEPUMEHTATBHUX 1 TEOPETUYHUX JIOC-
JKeHh MOKHA 3pOOUTH BUCHOBOK, 1[0 TEOPETUYIHA MOJIETh B IILJIOMY Bi-
noOpakae TEHICHITIT 3aJIe)KHOCTEH BiX0Ty IIYKPOHOCHOI MacH Ta 3aJIUIII-
KIB TUYKU B1J] BUCOTH OE3KOIIPHOTO 3pi3y, OTPUMAHUX €KCIIEPUMEHTAb-
HHUM IIUISIXOM.

Jlns mepeBipky MaTeMaTHYHOI MOJIEI ITOBTOPEHO aociif. [1pu mbo-
My BU3HAUYCHI BUXITHI XapaKTEPUCTUKH KOPEHETUIOAIB Ta IMOJIS, HA SKOMY
MPOBOIMIINCH TOCIIKEHHS (Tabi. 2).
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Pe3ynbraTi OpIBHSHHS TEOPETUYHHUX Ta EKCIIEPUMEHTAIBHUX JIOC-
JKeHb MPUBECHI Ha puC 0.
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Puc. 6. 3anexxHICTh BiIXOy IIYKPOHOCHOT MacH Ta 3aJUIIKIB THYKA
BiJl BUCOTH O€3KOMIPHOTO 3pi3y.

Bu3HaueHHs MOKa3HHKIB SKOCTI TPOBOIMIIOCH 32 METOUKOIO [HCTH-
TyTy Ol0CHEpTreTHYHHX KYJIbTYp Ta IyKpoBux OypsikiB HAAH, mo € nocra-
THBO TOYHOIO, ajie XapaKTEePU3YEThCS BEITMKOI TPYIAOMICTKICTIO YMM 00-
MEXKYEThCS TTPOBEACHHS HEOOX1THOT KUIBKOCTI mocminiB. Hamu Bu3HaUeHO
BIIXWJICHHS TEOPETHYHUX JaHUX BiJl eKCIIEpUMEHTaNIbHUX (Ta0u. 3).

TeopeTudHi pO3paxyHKH y TMOPIBHSHHI 3 €KCIICPUMEHTAILHUMH J10C-
JDKSHHSIMY BIIXWIISIOTHCSI HACTYITHUM YHHOM:

— BIIXOAW  IYKPOHOCHOI Mach 3a  JOCHIDKCHHSIMH  3yeBa
,Tonoposcrkoro Bix —1,4% no +4,7 %, 3a BTaCHUMH JOCIIKEHHSIMHA — BiJl
-0,3% mo +1,8%;

— BQJIMIIKK THYKH 32 JOCIIDKeHHsIMHU 3yeBa, TOMOPOBCHKOTO Bil —
1,2% no 3,6%, 3a BracauMmu gocaimxeHusmu Bix -0,3% mo 0,7%.

Tabnuis 3 - AGCONIOTHE BiXUIICHHS PE3yJIbTATiB TEOPETHIHHUX 00-
YHCIICHb BiJl €KCIIEPUMEHTAIBHUX JTAHUX

110 | 220 | 330 | 440 | 550 | 660

hz, Mmm 110 | 220 | 330 | 440 | 550 | 660 3a jaHnmu 3yeBa
TonopoBcbKOro

Bimxoan |11 5| 009 | 003 | 02 | 02 | 03 | 447 | 111|002 | -14 | -06 | -0

Macu,%

3anumKu

% | 03| 02 [ 020031004 00,7 |06 -12-10|-02]1L4 336
,%
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OpHi€ero 3 TPUYXH BIAXUJICHHS PE3yJbTaTIB TEOPETUYHUX Ta EKCIIe-
PUMEHTAJIBLHUX JTOCHIKEHb € HEeBpaXyBaHHS y MaTeMaTHYHIA MOJEN J0-
JATKOBOTO OUMIICHHSI TMYKU Ta MOILIKOJKEHHS KOPEHEIJIOAIB Y KOpeHe3-
OMpaIbHIN MaIMHI.

[Ipu Bigxomax mykpoHocHoi macu Bix 1% no 5%, mo € 6au3bKuMu
70 arpoOTeXHIYHUX BHUMOT, BIAXWJICHHS PE3YJbTATIB TEOPETUYHHX TOCHi-
JDKEHB BiJ] eKCIIepUMeHTanbHuX He nepeBuirye 0,7% s 3aJMIIKIB THUKY 1
0,5% nns BimXOAiB IYKPOHOCHOT Macu. ToMy JlaHy MaTeMaTHYHY MOJCIb
MO>KHA BUKOPHCTOBYBATH /Il IPOTHO3YBAHHS BIIXO(IB I[yKPOHOCHOT MacH
Ta 3IMIIKIB THYKH PI3HUX COPTIB IIYKPOBUX OYPSIKIB.

[ToOymyBaBIIM Ha OCHOBI XapaKTEPHUCTUK 3aJEKHOCTI IPUBEICHI HA
puc. 6 MOXXKHAa BU3HAYUTH BUCOTY OE3KOIIPHOTO 3pi3y 3 MPOTHO30BAHUMHU
BiJIXO/IaMH IIYKPOHOCHOT MacH Ta 3aJHIIKAMH THYKH.

Bucnosxu. Po3pobieHO MaTeMaTH4HY MOJEh IMPOLECY BiJOKpEM-
JICHHS OCHOBHOI MacH THYKH MUIIXOM OE3KOIMIPHOTO 3pi3y Ta aliropuTM,
IO JTO3BOJISI€ BU3HAYUTH ONTUMAJbHY BUCOTY BCTAHOBIICHHS THYKOPI3alib-
HOTO arapary HaJ piBHEM IPYHTY BIAMOBIIHO 0 MIHIMAJIBHO JIOMYCTUMHX
BTpAT IYKPOHOCHOI MacH Ta arpoi3uyHUX XapaKTEPUCTUK MOCIBIB 1 KOpe-
HeIUIoAiB. B pe3ynbTaTi AOCHIKEHh BHSABICHO, IO IS ICHYFOYHX arpo-
¢onis (o = 10...30 mm, m = 40...60 mm) mIoIMHA 3pi3y MOBHHHA POXO/IU-
TH He BHIe 60 MM HaJ piBHEM IPYHTY.

BusHaueHo excriepuMeHTaIbHUM IIIJISIXOM 3aJIeKHICTh BTpAT IyKpPO-
HOCHOT MacH Ta 3aJMIIKIB THYKH BiJ BUCOTU Oe3KomipHOro 3pizy. Ilpu mo-
PIBHSIHHI 3 TEOPETHYHHUMHU PO3PaxyHKaMH BCTAHOBJICHO, IO B iHTEpBai
BHCOT 3pi3y 20-60 MM Haj piBHEM IPYHTY BIIXWJICHHS PE3yJbTaTiB TeOpe-
TAYHUX JOCITIKEHb Bl eKCIEpUMEHTAIBHUX NaHux He mnepesunrye 0,7%
s 3amumkiB thaka 1 0,9% — nis BTpaT mykpoHocHoi macu. Tomy, 3ampo-
MOHOBAaHYy MaTEeMAaTUYHY MOJI€b MO>KHa BUKOPUCTOBYBATH ISl OOTPYHTY-
BaHHS BUCOTH 3pi3y.
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ONPEJEJIEHUE IOTEPh CAXAPOHOCHOM MACCHI M
OCTATKOB BOTBbI CAXAPHOM CBEKJIbI [IPU EE
BE3KOIIMPHOM CPE3E

A.H. bopuc

Annomauyus - onpejaeseHbl IKCIIEPUMEHTAJIBHBIM U TeopeTHYec-
KHM IIyTeM MOTepH CaXapPOHOCHO Macchl M OCTATKH 00TBBI CaXapHOii
CBEKJIbI IPH 0eCKOMUPHOM cpe3e. B nHTepBasie paGounx BHICOT cpe3a
20...60 MM OTKJIOHEHHE TEOPETHYECKUX PACYETOB OT IKCIEPUMEHTA-
JIbHBIX He nmpeBbimaeT 1%0.

DEFINITION OF LOSSES OF SUGAR-BEARING WEIGHT AND
THE RESTS OF A TOPS OF VEGETABLE OF A SUGAR BEET AT
ITS CUT WITHOUT COPYING

A. Borys

Summary

The mathematical model of process of without copying the head
of root crops is developed. Certainly losses of sugar-bearing mass and
tailings of tops by an experimental and theoretical way. In the interval
of workings heights of cut 20..60 mm deviation of theoretical
calculations from experimental does not exceed 1 %. Keywords: root
crop, head of root crop, tops, mathematical model, cut without copying
the head of root crops.



