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Anomauia - po3podJieHi OCHOBHI NMPUHIMIIU Teopil yAapHoi B3ae-
Moii BIOpawiifHOro BUKOIYI0UOro po004oro oprauy 3 TiJioM KOpPeHeIJIo-
Ay, 3aKpilVIeHOr0 y I'PYHTI, Npyu BiOpauiliHOMy BMKONMYBaHHI I[yKPOBHX
OypsikiB. Ha mincraBi oTpUMaHUX PIBHSIHb, 110 ONMCYKTh 3a3HAYECHUH
npouec, 3HaiaeHi KiHeMaTH4HI Ta KOHCTPYKTHBHI nmapaMeTpy BHUKOILY-
04Y0r0 po004Y0ro OpraHy 3a yMOB HEeNOUIKOAKEeHHSI KOPeHeIUIOiB.

Knrwwuosi cnosa — Teopis ynapHoi B3aeMofii, BiOpauniiine BUKOILY-
BaHHS KOPEHEIUI0AiB, MapaMeTPH BUKOMYIYOT0 OPraHy.

Ilocmanoska npoonemu. BiOpartiiiHe BUKOITyBaHHS KOPEHEIUJIONIB 11y-
KpOBUX OypsIKiB HAOYJIO IIMPOKOTO PO3MOBCIOKEHHS Y 0aratbox OypsKoci-
I09nX KpaiHax. BoHO Mae psig mepeBar y MOpIBHSIHHI 3 IHIIUMHU CIOCO0aMH
BUKOMyBaHHS. ToMy came 1el TEXHONMOTIYHUI TpoIiec MOTpedye MOKIATHOTO
AQHATIITHYHOTO JIOCHIPKEHHS Ta MOAAIBIIOT PO3pOOKH BIIOCKOHAJICHNX BiOpa-
WIMHUX BUKONYIO4YUX opradiB. [Ipu BHKOHaHHI OyAb-IKOIO TEXHOJIOTTYHOTO
MpoLIeCY HEOOXITHUMHU YMOBaMH € 3a0€3MeUCHHS MPOAYKTUBHOCTI, 3HUKEHHS
eHepro3aTpaT Ta MiIBUIIEHHS SKOCTI BUKOHAHHS TEXHOJOTTYHOTO IMPOIIECY.
CtocoBHO OYypsIKO30MpAIbHUX MAaIllMH HEOOXITHOK YMOBOK 3a0e3ledeHHs
SKOCTI BUKOHAHHS TEXHOJIOTIYHOTO MPOLIECY €, Yy MEpIIy 4Yepry, HEmoIIKO-
JDKEHHSI KOPEHEIUTOAIB Tpu iX BUKomyBaHHI. L{imkoMm odeBwmHO, 1m0 Haiibi-
TbINIa WMOBIPHICTh TTOIMTKOMKEHHSI KOPEHEIUIOIB ICHY€E TIPY HAsBHOCTI yJap-
HOI B3aeMO/1ii poO090ro oprany OypsK0o30UpabHOI MAIITMHN 3 TIJIOM KOpEHe-
IUTOAY, 3aKPIMUICHOTO Y IPYHTI. A TOMY BUHHMKA€ HEOOXITHICTH JTOCTITUTH
TEOPETHYHO 3a3HAYEHY yJIapHY B3a€MOJII0 1 Ha OCHOBI OTPUMAaHHUX pe-
3yJNbTaTiB BH3HAYUTU KiHEMATHUYHi 1 KOHCTPYKTHBHI MapaMeTpU BHKO-
MyIYHUX poOOUNX OPraHiB 3 YMOB HEMOIIKOKEHHSI KOPEHETIIIOIIB
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pu X BiOpariiHOMYy BUKOTyBaHHI.

Ananiz ocmanuix 0ocniosxcens. yHIaMeHTATbHI TEOPETUIHI JOCTTI-
JOKSHHS TIPOIeCy BiOpaIiifHOrO BUKOITYBaHHS KOPEHEIIOMIB 3I1HCHEHI y
npaiix [1] — [7]. IIpore ymapHa B3aeMojisi BiOpamiiHOrO BHKOITYHOYOTO
OpTaHy 3 TLIOM KOPEHEIJIOAY, 3aKpIllJICHOTO y IPYHTI, TYT HE PO3TJISIA€Th-
csi. JIutre B po6otax [8] 1 [9] npuBeneHi nesiki eKCepUMEHTANIbHI Pe3yJib-
TaTH YAApHOI B3a€MOJIIl MasiTHUKOBOTO KOITipa 3 TOJOBKOI KOPEHEIIONY .
VY naHiii poOOTI TOCHTI/DKEHA yaapHa B3a€MO/Iis BIOpaI[ifHOr0 BUKOITYIOYO-
ro OpraHy B MOMEHT MOTO 3yCTpidi 3 TIJIOM KOPEHEII0ay, TOOTO B MOMEHT
OJTHOYACHOTO Hai3Iy oOoMa JieMenaMi Ha KOPEHETLTI]T.

Ilocmanoska 3ae0anmsi. Po3poOuT OCHOBHI TIOJIOKEHHS TEOpii yaap-
HOT B3a€EMO/I11 BiIOpaIiitHOro BUKOMYIOYOr0 poO0v0ro OpraHy 3 TLJIOM KOpe-
HEIUIONy, 3aKpIMJICHOTO Y IPYHTI, 1 HA OCHOBI OTPHMAaHUX PE3yJbTaTiB 00-
IPYHTYBaTU palllOHAJIbHI KOHCTPYKTHBHI 1 KIHEMATH4YHI MapaMeTpud BUKO-
MYIUYUX poOOYMX OpraHiB Ta BUKOHAHHS TEXHOJOTTYHOTO MPOIECY BUKOIY-
BaHHS KOPEHEIIJIOAIB IIyKPOBUX OYPSKIB 3 YMOB iXHHOTO HEMOITKOIKECHHSI.

Ocnosna wacmuna. llpu HAOMMKEHHI BIOPAIIITHOTO BUKOITYIOYOTO
po0odoro opra"y 0 KOPEHEIIOMY PO3MyMICHUH TPYHT MK JIEMEIIaMH 1
KOPEHEIUIOJI0M, BHACIIIOK KOJIMBAaHb JIEMEIIIB, Mail’ke He HAKOIIUYY€EThCH,
a TOMY TIEpIIMI KOHTAKT JIEMEIIIB 3 MIOBEPXHEI0 KOpeHeI1oay Oye 6e3mo-
cepenHiM, abo, B KpalHbOMY BHIIAJIKY, Yepe3 JOCUTh TOHKHU IIap IPYHTY.
TakuMm 4YKWHOM, TIPU HAi3[1 JeMelliB poOOYoro oprany Ha KOpEHEeIi Bif-
OyBaeThCsl yaap, SKUH, SK BIiJJOMO, XapaKTEPHU3yEThCS 3HAYHUM YAapHUM
iMmmynbcoM. OCKUIBKY yIapHUH IMIYJIbC Ma€ JIeske CKIHUEHHE 3HAYCHHSI, a
Jlie BIH Ha OyX€ KOPOTKOMY MPOMIXKKY Yacy, TO yIapHa cujia IPH IIbOMY
OyZie TOCUTh BEIIMKOIO, 1[0 3HAYHO TEPEBUIINYE 3HAYCHHS BCIX 1HIIMX CHUII,
SK1 B JAHUW MOMEHT JIFOTh Ha KOPEHEIUTiA. A OCKUIBKH KOPEHETLTI e Mi-
IHO 3aKpiIUIEHUH y TPYHTI, TO BUHUKAE 3arpo3a Horo obiamyBaHHS a0o
po3puBy. HacTo BBa)kaloTh, II0 TPUBAJICTh yIapy IOPIBHIOE HYIIIO, 1 Bil-
MOBIHO BBaXKAIOTh, IO MIBUIKOCTI TiJ, SIK1 CIIBYIAPSAIOTHCS, 3MIHIOIOTHCS
MUTTEBO Ha JIEAKY CKIHUEHHY BenuuuHy. [loNoXeHHS Tl MpH mbOMY HE
3MIHIOETBCS, 2 TOMY HasBHICTh Y MEXaHIYHIi cHCTeMi MPYKHUX B'si3ell He
BILUTMBA€E HA MPOTIKaHHs ynapy. Lle moscHoeTbes TiM, 1o aedopmariii y
3a3HAYEHUX B'SI35X 3a Yac yJapy He BUHUKAE, a TOMY 1 HE BUHUKAE PeaKIliif
uX B'si3eid. Ko y MexaHI9HiN CHCTEMI MPHUCYTHI B'SI3K1 €IEeMEHTH, TO y
HUX peakKilii 3a 9ac yJapy BHHHKAIOTh, TIPOTE Il PEaKIlii MatOTh CKIHYCHHY
BeNMYMHY (OCKIJIBKM INBHUIKOCTI CKIHYEHHI), a TOMY IX IMIyJIbC 3a 4ac
ynapy nopisaioe nyio [10].

3BHuaitHO mopanbinui (micasyaapHuil) pyx Oyae BimOyBaTHCS IO-
pi3HOMY, B 3aJIS)KHOCTI BiJl HasBHOCTI a00 BiCYTHOCTI MPYXHHUX a00 B'sI3-
kux B's3edd. OCKiNBKU MiA 4ac Hai3gy poOodoro opraHy Ha KOPEHEILIi
IPYHT y HOT0O HIDKHIM YaCTHHI 3aJMINAETHCS HEPO3MYIIEHUM (KOPEHEITi
3aKpIMJICHU XBOCTOBOK YaCTHHOK Y LOMY IIapi IPYHTY), TO LEH IPYHT
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BiJlirpae mpu yjaapi posib MPYy)HOro abo B's3koro Oydepa (B 3a1eKHOCTI
BiJl MEXaHIYHOTO CKJIQJy Ta BOJIOTOCTI IPYHTY). 3BHUYAHHO, YUM TBEPIIIIIAM
1 CyXIIIUM € TPYHT, TUM TIPUBE/ICHI BUIIE YABJICHHS € aJICKBaTHIITUMU pea-
JHHOMY IpOLECY yaapy.

A OoCKUIbKM 00JaMyBaHHsI a00 PO3pPHUB KOPEHEIIONY OLIbIl WMOBIP-
HI, KOJM KOPEHEIIi]l 3aKpIIJICHU y TBEPAOMY 1 CyXOMYy IPYHTI, TO came
TaKui BUIAJO0K HEOOXITHO AOCIIIUTH. Y MEpIry Yepry CKJIAJeMO €KBiBa-
JICHTHY CXEMY yJIapHOi B3aeMOJlii BiOpamiiiHOTO BUKOIIYIOYOTO POOOYOro
oprasy 3 TUIOM KOPEHEIUIOy MpH Hai3i poOo4oro oprany Ha KOpPEHETUT/T.
Jlyis 9oro mpencTaBUMO BiOpamiitHui poOodrii opraH y BUTIISAL JBOX KITH-

HIB ABC, 1 AQB?C?, KOKHUH 3 SKUX y IPOCTOP1 MAa€ HAXWII MiJl KyTaMu
a, B, Y, i sKi BCTAHOBIEHO TAKMM YMHOM OJIMH JO OJHOIO, IO yTBOPKO-
€ThCS poOoOUe PYCIlo, 3aJHS YacTUHA SIKOTO 3BYXyeThes (puc.). Bkasani
KIIMHY 31CHIOIOTh KOJHBAIbHI PYXH Y MOB3A0BXKHBO-BEPTHKAIBHIN TLIO-
IIMHI, HAIPSIMOK TIOCTYMAILHOTO PYXy BiOpamifHOTO BHKOITYIHOUOTO pOo0o-

94Oro OpraHy MoKa3aHo CTPLIKOIO.
BBaxaemo, mo ymapHa B3a€MOJIS KOPEHETUIONY, KU alpOKCHMY-

€TbCSI TLJIOM KOHYCOMOAIOHOI (hOpMH, 3 MOBEPXHSIMH KJIMHIB ABC, 1

A,B,C, B110yBa€THCS BIIMOBIIHO Y TOUKAX Ky 1 K2.

[Ipuyomy ynapHuil KOHTAKT MOXKE BiIOyBaTUCs ab0 Oe3rocepeHbO
a00 Yepe3 TOHKHIA [1ap IPYHTY MK MOBEPXHSIMH KJIMHIB 1 KOPEHETIIOA0M.

Jns onucy ynapHOro mpouecy HeoOXiTHO BHOpPATH CHUCTEMY KOOp-
auHAT. 3B'sDKeMO 3 BiOpaliifHUM BUKONMYHOUHUM OPraHOM MIPSIMOKYTHY Jie-
KapToBY cucremy koopauHaT OXyz, nentp O sKoi 3HaXOAUTHCA IOCEPEIn-
Hi 3BYKEHOT'0 pyciia Komada, Bick OX CHiBIIaae 3 HAMPSIMKOM MOCTYIaJh-
HOTO pyXy Komaua, Bick OZ Mae HanpsiIMOK Bropy, a Bice Oy cnpsiMoBaHa y
npaBuii Oik komaya (puc.). TTokaxeMo CHJIM, SIKi BUHHKAIOTh BHACIITOK
B3aeMO/Ii1 BiOpamiiHOro podouoro oprany 3 kopenerioaoM (puc.l).

Hexait Bix BiOpatiiiHoro po6o4oro oprany Ji€ BepTUKaJbHA 30ypy-

o4a cuiia Qs , KA 3MIHIOETHCS 32 TAPMOHIHHNAM 3aKOHOM TaKOTO BUTJISTY:

Q. =Hsin a)t’ )

ne H - amIuTiTy1a 30ypyrouoi cuim; @ — gactora 30ypyrodoi CHIIH.

3a3HaucHa 36ypy10qa Clia MPUKIAAAETBCA 1O KOPCHCIIOAY 3 ABOX

1ioro OOKIB, a TOMYy Ha CXeMi BOHA MPEJCTaBJICHA JIBOMA CKJIaJOBUMU Qs
K

Ta Qs , SIK1 IPUKJIAJIEH] BIMOBIIHO Yy TOYKaX K, i "2 ya Bixgcradi h Big

YMOBHOI TOUKH 3akpimieHHs O;.
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bt
Puc. 1. ExBiBasieHTHa cXeMa yJapHOi B3a€MO/Iii BIOpaIiifHOrO BUKO-
MyI0Y0r0 poOOYOT0 OpraHy 3 TUIOM KOPEHEIIONY, 3aKPITIEHOTO Y IPYHTI.

OCK1JIbKH 3aXBaT KOPEHEIUIONY JeMelIaMu 3IHCHIOETbCS 3 000X 60-

K, ; K

KiB (y TOuKax 2), TO Ma€ MICIle HACTYITHE CITiBBiTHOIICHHS:

Qi51=Q2 = ; H sinwt

2)

Kpim Toro, BiOpariiiHuii Korad pyxaeThCsi MOCTYNAIbHO Y HAITPSIMKY

oci Ox, ToMy y HanpsMKy oci OX MifOTh TaKOX PYIIiiHI CHITN PP sk

K,;: K

MPUKIAJACH] Y TOYKaxX 1 1 2 BUITOBIIHO.

K Fe1

Kpim Toro, y Toukax KOHTaKkTy Ki i Ko pirors Takox cum TepTS
ta Frz, sxi OPOTU/IIIOTh IPOKOB3YBAHHIO KOPEHEIUIOAY 1O poOoyiil moBep-
xui kmais ABC i ABC, v HeHTpi Baru kopeHemony (touka C) mie cu-
Jla Baru KOPEHEIIoay G, Cum 3B'I3KY KOPEHEIIONY 3 TPYHTOM y Hampsi-

MKy oceit Ox 1 Oz no3HaveHi yepe3 R, Ta R BijnoBiAHoO. I, HapenITi, mixa
yac yaapy Ha KOpeHemn 3 00Ky BiOpaliiiHOro poOodYoro opraHy JitOTh
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yIapHi IMITyJIbCU Su j 8"2, K1 TPUKJIAQJCH] BIAMOBIAHO Y TOUYKAX
S, =S

K i K,

"2,

MpUIOMY n2. JlaHi yaapHi iIMIyJbCH HaIpsMJIEH! B3J0BXK HOpMasen

710 po00YO0i MOBEPXHI JIEMEIIiB, TOOTO TIIOIIMH ABC, j ABC, BIITTOBITHO.

Kpim Toro, no noBepxHi KJIMHIB JIFOTh JOTUYHI YIapHI IMITYJIbCH S

1 St , IpUIOMYy, $.1=5, . 3rigHo rimoTe3n Payca 3B'130k MDK BeTUIMHAMU

JOTUYHOTO 1 HOPMAJILHOTO YAAPHOTO IMITYJIbCIB (POPMYITIOIOTHCS TTOAI0HO
3akony Kynona aust teprs, a came [11]:

s, < fs, @)

ze L TUHAMIYHUAN KOe(DIilli€HT, KU XapaKTepU3ye BIACTHBOCTI
MMOBEPXOHB TiJ, IO CHIBYAApst0Thcs. B 3arampHOMy BUTIaaKy 1ed xkoedirri-
€HT MOJXK€ HE CIIBMaAaTH 3 Koe(Ii€EHTOM TepTs mpu OE3BIAPUBHOMY Bij-
HOCHOMY IIPOKOB3yBaHHI TiII.

3HaK HEPIBHOCTI BIJHOCUTHCS IO BUIMAJKY, KOJIU JOTUYHUN IMITYJIbC
HACTUTPKM MaJIM{, IO MPOKOB3YBaHHs TLT HE BimOyBaeThbes. | muine mpu
HAsSIBHOCTI TPOKOB3YBaHHS MOTPIOHO MpUHMATH 3HAK PIBHOCTI.

R MEePIECHIUKY-

. S..S . )
Posximanemo immynecn 1 1 772 Ha CKJIaJOB1 F 1

JISIPHI 10 TPSIMUX AC, Ta AL, BIJIIOBIIHO, Ta CKJIAJIOBI El 1 EZ, napa-

JINbHI JI0 MPSIMUX AC, Ta AL, BiIOBiIHO (pHLC.).
TakuM YUHOM OTPUMAEMO:

§n'= . +E, i:1,2. (4)

. E. :
OHGBI/II[HO, o KyT . MDK CKJIaJOBORO ' Ta BCKTOPOM a
\

360.max

(I =12 ), y epuioMy HaOJIMKEHHI 3aJICKUTh BiJl BiIHOIICHHS Vi
. S, .S .
Tax mpencraBieHi BEKTOPH 1 772 narTh MOXIUBICTH y MOAA-
JBIIOMY 3HAUTH IX MPOEKIii Ha oci Ox ; Oy .
Ockinbku BiOpamiiftHuii poOounii opraH 0JHOYACHO 3/11HCHIOE TTOCTY-
MagbHUN pyX y HanpsAMKy oci OX 1 KOJMMBaNBHUHN pyX y HanpsmMKy oci Oz,

TO IIUIKOM OYEBHJIHO, L0 YAapHI IMIYJIbCU St 1 Sn2 3aB¥KJIU MOXHA PO3K-
JacTH Ha CKIaoBi 1o ocsix Ox 1 Oz. Takoxk IIUIKOM OYEBUJIHO, 1110 CKIIAA0-
Ba 10 oci OX Mmpu yJapHOMY KOHTAKTI JIJIsl OyAb-IKOTO KOpPEHENJIoay Oyie
OJTHAKOBOIO, OCKUIBKH IIBUIKICTh IMOCTYHNAIBHOTO PYXy KOMada BBA)KAE€Th-
cs moctiitHor. CKilaoBa yaapHOro iMIyibscy mo oci Oz moxe Oyt pi3-
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HOIO B 3aJIKHOCTI B/l IMBUAKOCT1 KOJIMBAJIBHOTO PyXy poOOYOro oprany y
BEPTUKAJIbHINA TIONIMHI. BUIbII TOTO, OCKUIBKK KOPEHEIUII] Ma€ KOHIUYHY
dbopmy, To mpu pyci BiOpariifHOro pod60o4oro opraHy BHHU3 BEPTHUKaJIbHA
CKJIa/IOBA YJAPHOTO IMITYJIbCY (DaKTHYHO BIACYTHS. Y IIbOMY BHITAJIKY yaa-
pHUI iMITylIbC Oy/ie BAHHKATH JIMIIE BiJl HOCTYMAIBHOTO PyXy Kolaya.

Jocaianmo OUThII I€TalbHO KOJMBAJIBHHUM pyX BiOpalifiHOrO BUKO-
nyruoro oprany. Hexait poOouunii opran pyxa€erbcsi Bropy BiJl CBOI'0 Hai-
HIDKYOTO TIOJIOKEHHS — & 710 HaWBHIIOTO MOJIOKEHHS &, 1e & — amIutiTyaa
KOJIMBaHb pOOOYOro OpraHy, a MOTIM YHHU3 — BiJl HAWBHUIIIOTO MMOJOKEHHS &
10 HaitHmwK40oro — 8. TakuM YUHOM, KOJIMBaHHs POOOYOTro OpraHy MOBHUHHI
3MIACHIOBATHCH 32 HACTYITHUM TapMOHIHUM 3aKOHOM:

Zk = —acos ot (5)

e Ly _ BIIXMJIEHHS pOO0OYOTr0 OpraHy BiJ TOPU30HTAIBHOI OCi, Ha-
BKOJIO SIKOi BiIOyBAa€ThCS KOMMBAHHA; ® — 9acToTa KOJIMBaHB POOOUYOTO
OpraHy.

Toi WBMAKICTD 6 KOTMBATBHOTO pyXy pobodoro oprany y Oy/ib-

SKUW MOMEHT yacy t Oyzie TOpIBHIOBATH:

a MaKCHMaJIbHE 3HAYCHHS JTaHO1 MIBUIKOCTI Oy/1e TOPIBHIOBATH:
V36. max — aw . (7)

OTxe MmoTpiOHO JOCTIANTH BUNAJOK yAAPHOI B3a€MOIil, KOJIH yaap-
HUW IMIOyJbC Oyne MakcuMalbHUM. Lle came Toil BUMAIOK, KOTM B MOMEHT
Hai3My BIOpaIifHOrO BHKOITYIOUOT0 OPTaHy Ha KOPEHEIUTiT poOoYuil opran

PYXa€eTbesi BTOPY 3 MAKCUMAJHHOIO MIBUAKICTIO Vis max
OckiTbKH yCi CHITH, 300pakeHl Ha PHUC., MAlOTh CKIHUEHHI BEJIMYWHH,
TO 3a Yac yAapy IMIYyJIbCH BiJ WX CHJI JOPIBHIOIOTH HYMO. Jluime ynapHi

iMHYJ'ILCI/I Snl 1 Sn2 MarOTb HC HYJIbOBC 3HAUCHHA, ITPUIOMY OUYCBHUAHO, 110

St = Shz (ymap cumerpuyHwMii).
3acTocyemo aaii TeopeMy Mmpo 3MiHy KUTbKOCTI pyXy mipu yaapi [12]:

m(U —\7)= Sy +Sw +S., +S,,, (8)
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ne V' — mBuakicts po6odoro oprany o yaapy; Y — mBurakicts po-
6odoro oprany micis yaapy; M — maca po6o4yoro opraty.
[Ipu upomy

\7 :VH +V36.max , (9)

Vimar — MakcHuMa-

ne Vi — mBuaKicTs MIOCTYIIAJIbHOTO PyXy KoIaua,

JbHA MBUJKICTh KOJUBAJIBHOIO pyXy poO0OUOro oprany.

BexTop mocTtynanbHOI HIBUIKOCTI Vi komaua HaNpsIMJIEHUH 1O OcCl

OxX, a BEeKTOp IIBHJIKOCT1 KOJIMBAJILHOTO PyXy poO0OUoOro opraHy Viemar — 110

oci Oz sropy. BpaxoByrouu (3), BektopHe piBHsSHHS (8) HaOy/ae HACTYITHO-
r'0 BUTJISITY:

mU -V )=5,,+S,,+ S, + 1S, (10)

3anuiiemo BekTopHe piBHAHHSA (10) y mpoekiisx Ha Oci IeKapTOBOI
cucremu koopauHaT OxyZ. OCKUIbKM yAap CUMETPUYHHUUN BIIHOCHO ILIO-
mman XO0Z, To BekTopHe piBHAHHS (10) 3BOAMTHCSA A0 CHCTEMHU IBOX PiB-
HSHB — y nmpoekmisx Ha oci Ox 1 Oz. BuszHaunmo HeoOXiaH1 MPOeKIlii BeK-
TOpiB, 110 BXOAATh Yy piBHsHHs (10).
QueBUIHO, 1110
V :VH'

X

(11)

OCKUTBKHM BEKTOPH Su i S CIpsIMOBaH1 B3JI0BX HOpMaJIel J10 TTOBe-

PXOHBb KJIMHIB, TO 3riHO [13] oTpumyemo:

— S _ Snltg }/

n2x — 2 2

S

nix

Sk BUIHO 3 pHC., POEKITii BEKTOPIB El, E2 Ta Fl, FZ Ha BICh Ox
JIOPIBHIOIOTH:
E,=E, =E,cosy=S, cosy cosy (13)

F, =F,, =Fcosssiny =S, siny cosssiny

X

(14)

Takxoxx oueBHIHO, IITO
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z 36.max (15)
3rigno [13] maemo:

S _ _ S nltgﬂ

nlz = “Yn2z — 2 2
\tg }/+1+tg ﬂ (16)

Kpim Toro,
7= EZz = O (17)

F, =F, =Fsind =5, sinysins (18)

Bpaxosyrouu Bupasu (11) — (18), Bekropue piBHsiHHS (10) 3BoauThCS
710 HACTYITHOI CUCTEMH PiBHSHB!

mU, -V, )= ZZSnltgy - +21S,, cosy cosy —21S ; siny cosd siny
tg“y +1+t9°p
mU, -V, .. )= 298, fS,, siny sing

Jig?y +1+t9%pB . (19)

Taxum YUMHOM, OTPpHMaHa CHUCTEMa ABOX piBHSIHL 3 TPpbOMa HCBiZ[O-

MUMHA Snl, UX, U z, HeoOXimHE TpeTe PIBHSIHHSA MOKHA OTPUMATH, BUKO-
pPHUCTOBYIOUH rinmoTe3y HproTOHa mpo criByAapsiHHS aBoX Tia [12].

3B'130K MK IIBUAKICTIO poOOYOro OpraHy Iicis yaapy i 10 ynapy
BHUPaXXa€ThCs depe3 KoeilieHT BiTHOBICHHS €, a came:

n= —SVn ’ (20)

U

e N — MPOEKIlis MBHUAKOCTI poOOYOro opraHy Micisl yaapy Ha HO-

pMaib 10 TOBEPXHI KJIMHA; Vi _ MPOEKIIiS MBUAKOCTI POOOYOTO OpraHy /10
ylIapy Ha HOpMaJlb JI0 TOBEPXHi KJIMHA.
OCKUTBKH:

U=U+U, V =V;+V, .,

TO, BpaxoByrouu [13], orpumyemo:
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U = YUstgr+U;tgh
L=
\/tg 27+1+t9218 ’ (21)

V. = Vﬂtgy +V36.maxtgﬂ
n
\/t927+1+tg Zﬁ _ (22)

[Tincrasnstoun Bupasu (21) ta (22) y (20), ogepkumMo TpeTe piBHAH-
Hl

U tgy +U g =&V 19y +Ves nad0B). (23)
OTXe, MaeEMO CHCTEMY TPhOX PIBHSHb HACTYITHOTO BUTIIITY:

2S,tgy
Jig%y +1+tgpB
_ 25,19p
- \/tg2y+1+tg2,3
U, kg7 +U 198 =—&(V,197 +V.; mt0/5)

mU, -V, )= +21fS,, cosycosy —2 1S siny cosdsiny

mU, -V, ..) +21S, sinysing

(24)

3anuiiemMo cucremy piBHSIHD (24) y BUIIISI, 3pyYHOMY JUI PO3B'S-
3yBaHHs MeTojoM Kpamepa:

2tgy

Vig?y +1+tg°p

ouU M mUZ —[ 295 +2fsin l//Sin EJSnl = mvsﬁ.max

mUx+OUZ—[ +2fcosv/COSy—Zfsim//cos(Ssin;/JSnl=mV,7

Vig?y +1+1g%8

tg?’Ux +tgﬂUz +OSnl = _g(vﬂt97 +V36.maxtgﬂ)

.(25)

3anuiieMo OCHOBHUU BU3HAYHHUK CUCTEMH PIBHSIHB (25) 1 004mcim-
MO MOr0 3HAYECHHS!
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m 0 - 297 +2f cosycosy —2f siny cosdsiny
Jig?y +1+1g°p
A={0 m - 2t9p +2fsinysind =
Jig?y +1+1g2B
gy 98 0
=m 2t9p +2fsinysind tgp +
Jig?y +1+1tg2B
2tgy . .
+m - - + 2f cosy cosy — 2f siny cosdsiny tgy
N9y +1+tg°p (26)
3amunimeMo BU3HAYHUK JUIA 3HAXOIKEHHS HEBIIIOMOTO Sn1 1 00umc-
JIUMO MOTO 3HAYCHHS:
m 0 mV,
ASn1 = O m mvsﬁ.max =
tg)/ tgﬂ _g(vﬂtgy+vgﬁmaxtgﬁ)
= ‘[ng(vﬂtgy +V36.maxtgﬂ)+ mzth36. max]_ mZVHtgy . (27)
Toni, 3rigHo merony Kpamepa:
Snl = ASnl
A (28)

[Micns migcranoBku (26) 1 (27) y Bupa3s (28) 1 nesikux neperBopeHb,
OTPUMAEMO:

S —_ M(L+ &)V tgy + V. mxt9B)
2tg®B + 2f sinysin tgBtg’y +1+tg2B + 2tg%y +

x\Jtg%y +1+1g°p
+(2f cosy cosy — 2 siny cosSsiny) tgytg’y +1+1tg’pB

(29)

Takum yMHOM, BU3HAYEHA HOPMaJIbHA CKJIJ[0BA yIApPHOTO IMITYJIECY,
sIKa BUHHMKA€E TIPH yIapHii B3aEMO/IIi OTHOTO 13 KJIMHIB BIOpAIiitHOro po6o-
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YOro OpraHy 3 KOpEHEILIOI0M, 3aKpimieHuM y 1pyHTi. Bupas (29) onucye

(GyHKIIIOHATBHY 3aJISKHICTh HOPMAJIbHOI CKIIAI0BOT St YAApHOTO IMITYJIb-
CYy B/l KOHCTPYKTHBHUX 1 KIHEMaTHUYHHUX MapaMeTpiB BiOpaliiHOIO BUKO-
MyI040ro poO0Yoro oprany OypsKo30upaabHOI MAITMHU.

3nak "-" y Bupasi (29) o3Hauae, 10 yIapHUIA IMITYJIBC Snt aie 3 6o-
Ky KOpPEHETJIOAy Ha poOoUYnid opran. Y JapHUN IMITYJbC, IO i€ 3 OOKY po-
0090ro oprany Ha KOPEHEIUIi], Ma€ TOJATHIA 3HAK 1 Ty K CaMy BEITUYHHY.

SK110 MO3HAYUTH CyMapHUN yAapHUN IMITYJIbC, IO Al€ 3 00Ky pobo-

YOro OpraHy Ha KopeHerutis (Bix 000X KJIHMHIB OJHOYACHO) 4Yepe3 S| 106-
TO:

§:§n1 +§n2 +§Tl+§72’ (30)

TO, SIK BUJIHO 3 piBHsHB cuctemu (19), iioro mpoekiiii Ha oci Ox i Oz
BIIMOBIHO JIOPIBHIOIOTH!
anltgy

S, =
\/tg2y+1+tgzﬁ

+2fS,, cosy cosy —2 1S, siny cosdsin y
, (31)
S. = 28nltgﬁ
z 2 2
tg°y +1+tg9°p

+ 2 1S, siny siné
, (32)

ne Snt BU3HAYAETHCS 3TIIHO BUpa3y (29), mpote 3 10JaTHIM 3HAKOM.
Takum unHOM, Ha ocHOBI BupasiB (31), (32) i (29) mokHa BHU3HAYHMTH
CYMapHH YAapHHAHN IMITYJIBC, 110 i€ Ha KOPEeHeIUTi 3 00Ky poO040oro opraHy:

2 2

OueBHIHO, 1O BEKTOP S nexuts y wiomuHi XOZ, y 11 *Ke MJIoIu-

Hi JI&KaTh 1 HOTO MPOEKIIii SX 1 SZ.

Opnak, Hac OUTbLIE I[IKABUTh BEIMYMHA YJAPHOI CUJIM, a HE YIapHO-
ro IMITyJIbCYy, OCKITBKH 0araTo MOKa3HUKIB (PI3UKO-MEXaHIYHUX XapaKTe-
PHUCTHK IIYKPOBHUX OypSKIB 3B'I3aHI came 3 3yCHJUIAMH, IO JIIF0OTh Ha KOpe-
Herti 3 60Ky poOodoro oprany. Sk mpaBuio, MU HE 3HAEMO 3aKOHY 3MIHU
yZIapHOi CHJIM, IPOTE MU 3HAEMO, IO 115 CHJIA 32 Ty>K€ KOPOTKHUM MPOMI’KOK

t . . :
gyacy '’ 3pocTa€ BiJ HYJS 70 IyXKEe BEIUKOI BEIMYHMHH, & TOTIM 3HOBY
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cnagae a0 Hyma. Omke il MakcuManbHE 3HaYCHHS Oyze TMpUOIM3HO y J1Ba

. - . t
pasu OUIbIIKMM 3a 11 cepeHe 3HAUYEHHS 3a IPOMDKOK yacy O [12].
OCKUIBKH:

S=F

yo.cp

t

0.
. F "
e S — yrapHuii IMITyIbC, ¥ — cepeiHe 3HAUCHHS YAAPHOI CHIIH;

t .
¥ — TPUBAJICTH yaapy, TO

S
F ocp L.
yo.cp tya_ .
OT1xe,
2S
Fyd. = 2Fyd.cp = ti
yo. | (34)

F .
ne Y% — MakcUMalbHe 3HaYE€HHs YIapHOI CHJIH.
Bpaxosyroun Bupasu (31), (32) ta (34), 3MokeMO 3amucaTi 3HaYCH-

. Fo . ) . o
HS IPOEKIi cuian Y% BiANOBiIHO Ha oci Ox 1 Oz:

. ) S
Frox = Atgy +4f cosycosy —4fsinycosdsiny |
\/tgzy +1+t9%p Lo (35)
Froe =| 4t sinysing Su
\/tg y+1+tg°p Lo, (36)
S

Jie 3HaYEHHsS ~nl BH3HAYAETHCS 3TiHO BHpasy (29), B3sTomy 3 g01a-
THIM 3HAKOM.

. t
TpuBamicts yaapy *% MOHa BU3HAYHTH JIMIIIE CKCIIEPHMEHTAIBHO.

~ . -2
Srimo [o] b = 06°107¢.

PosrissHeMo manmi yMOBH HETOIIKOMKEHHSI KOPEHEIUIONY Npu Horo
yAapHIA B3aEMO/IIT 3 pOOOYMM OpPraHoM. SIKIO PO3TIIAIATH 3aKPIILICHUH Y
IPYHTI KOPEHETUTIT IK KOHCOJBHY 0ajKy, TO IiJ] JI€F0 MOMEHTY BiJ] yIapHOT

cwian Y0¥ KOpeHeIIi 1 3a3Hae aedopmallii 3ruHy, a i Ji€r0 yaapHoi CHIIH
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Froz _ nedopmarii po3tary. Tomy, pu MepeBHINEHHI JAOMyCTUMHUX 3HA-
YeHb 3raJIaHuX CHJI, KOPEHEIUTJT MOXKe 37aMaTucs ado >k 3a3HaTU PO3PUBY.
e, six 3a3Ha4YaIOCH BUIIE, HAMOUTHIIT KMOBIPHO, KOJIM TPYHT CyXUU 1 TBEp-
Ui, SIKI10 K IPYHT BOJIOTUH 1 M'SIKUHM, TO OUThII HMOBIPHUM € HOro HaXuiI
Ha JESIKUU KyT 10 TOPU3OHTY IMiJ] JAI€F0 TOPU30HTAILHOTO 3yCHIUIA 1 HOro

BUPHUBAHHS M1 JI€I0 BEPTUKAIBHOTO 3yCHIUIA. SIKIO yaap BiIOYBa€eThCs y

K, ; K

TOYKaX 2 gKi 3HAXOJATHCS HA BiACTaH1 h BiJl YMOBHOI TOYKH 3aKpi-

mwrenns (puc.), TO MOMEHT FOPH30HTAIBHOI CKJIAI0BOI yIaPHOI CHJIH Bi-
JTHOCHO ITi€T TOYKHK Oy/1e JOPIBHIOBATH:

M Ol(lfy().x) = Fy().xh

a00, BpaxoByroun Bupas (35):

My (F,,) = - Atgy = +4f cosycosy —4fsinycosssiny Suh
Jtg?y +1+1928 b (37)

[Tpu po3rasiganHi yMOB He3JlaMyBaHHS KOPEHEIJIONY i AI€I0 TOPH-

. F )
30HTAJILHOI CHJIM 7% TEOPETUYHO MOKJIMBI JIBa BUIIA KU

MEepIINI BUNAJOK:
[M 32] < M on )

JIPYTUi BUINIAJIOK:
[M 32] > M on )

ac [M 32] - I[OHYCTI/IMI/Iﬁ JJIA Tina KOpCHCIIIoOAY 3TUHAJIbHUHA MO-

: M
MEHT, MPU IKOMY HE BiIOyBa€ThCs 3IaMyBaHHS KOpEHEIIony;  °" — omo-
PHUIl MOMEHT HEPO3MYIICHOTO IPYHTY, Y SKOMY 3aKpillJICHHA KOPEHEILTi.
OCKUTBbKH 3 YMOB PIBHOBArv 3aBX/IM MAa€MO PIBHICTD:
M on = M ol(F )

y0.x

TO Y IIUX 1 TOAAJBIITUX HEPIBHOCTAX i1 M o ¢y po3yMiTH TOH Ma-
KCUMaJIbHU# (MMOTEHITIaIbHIIT) ONOPHUN MOMEHT, SIKUM MOXE 3a0€3MeUnTH
B'SI3b, TOOTO TPYHT, Y SIKOMY 3aKpIIJICHUH KOpPEHEIUTi, 0e3 pyiHyBaHHS ITi-
€1 B'A31.

[lepmmii BUNIaOK XapaKTEpHUH JUISI CyXOTO 1 TBEPIOTO IPYHTY, JIPY-
I'Mii BUMA0K — AJIS1 BOJIOTOTO 1 M'IKOTO IPYHTY.

VY nepuomMy BUNIAAKY 371aMyBaHHSI KOPEHEIJIONY MOXKJIMBE 32 YMOBH:

[M 32]< |\/|01|.(|:yd.)c)S Mon’
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a0, BpaxoByroun Bupas (37):

4t . i h
g7 +4f cosy cosy —4fsiny cososin y S”—lgMon

[M32]< 2 2 t
Vtg }/+1+tg ﬁ 0. (38)

YMOBOIO He371aMyBaHHS KOPEHEIUIOAY Yy MEepLIOMY BHUNAAKY Oyze
HacTylHa YMOBa.:

My (F

y0.x

)<IM_1<M,,

a00, BpaxoByroun Bupa3s (37):

. . h
Mgy +4f cosy cosy —4f siny cosdsiny Sn—1S[M32]< M,,

VY npyromy BUIAJKy 3JlaMyBaHHsI KOPEHEIUIOAY MaJloMMOBipHE B3a-
raJii, MO>KJIMBUM JIMIIIE HAXUJT KOPEHEIJIOY Ha MEBHUM KYT.

OdeBHIHO, IO YMOBOI HAXWIy KOpEHEIuiomy Oe3 37IamMyBaHHS y
bOMY BUNAAKYy Oyjie HACTyIIHAa yMOBa:

Mon < Mol(lfy().x)< [M 32]’

a00, BpaxoByroun Bupas (37):

M Mgy +4f cosy cosy —4f siny cosSsin y Sn—1h<[M3Z]

on <
Jtg?y +1+tg°p L. (40)

I, Hapemri, y apyroMy BHUIIQJKy, KOPEHEIUI]] HE MAaTUME HaXUITy 1
3JIaMyBaHHS 32 YMOBH:

Ivlol(lfyz).x)S Mon < [M 32]

a0, BpaxoByroun Bupas (37):

4t . . S,.h
gy +4f cosycosy —4fsinycosssiny ("= <M, <[M_]

\/tgzy+1+tgzﬁ tyt). (41)
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[Tpu posrasiganHi yMOB HEPO3pUBAHHS KOPEHEIUIOMY IIiJ| JI€I0 BEp-

.. . F .
THKAJILHOI yIapHOi CHiii 7 TaKOX TEOPETHYHO MOYKJIMBI [BA BUIIAIKH:
MEPIINT BUNAJOK:

[Fpogp] <R,
JPYTUN BUIAJI0K:
[Fp03p] >R,

F o . .
Je L POJP] — JOIyCTHMa JJIA1 TUla KOPCHENJIONY CHila, IIPpU SIKIKM HE

R

B1I0YBa€ThCsl pO3PUBY KOPEHEIUIONY; 2 — BEPTHKAJIbHA CHJIA 3B'I3KYy KO-

PEHEIUIOAY 3 IPYHTOM.

TyT Takox min R, CITiT PO3YMITH Ty MakcUMalbHy (IOTEHIliaIbHY)
CHUTY 3B'SI3KY, SIKy MOXe 3a0e3MeYuTH B'sI3b, 0€3 pyiiHyBaHHS I1i€l B'sI31.
TyT Takok mepuInii BUMAIOK XapaKTepPHHA Al CyXOro i TBEpAOro
IPYHTY, APYTHI BUTIAJIOK — JJISI BOJIOTOTO 1 M'KOTO IPYHTY.
VY nepuomMy BUIIQAKY pO3PUB KOPEHEIJIONY MOXKIMBUNA 32 YMOBHU:
[Fop]<Fu. <R,
:

posp

a0, BpaxoByroun Bupas (36):

. . S
Hgp +4fsinysing |-™ <R,

[F 2 2 t
\/tg 7+1+tg ﬁ yo. ] (42)

posp ]

YMOBOIO HEpO3pUBAHHS KOPEHEIUIONY Y TMEpIIOMYy BHUMNAAKY Oyze

HacCTyImHa yMOBa:
Fyz).z < [Fp03p] < RZ

a0, BpaxoByroun Bupas (36):

4tgﬁ +4f Slnl//S|n5 h S[Fpo3p] < RZ
tg%y +1+1g?2 Lo,

Y npyromy BUIQAKy pO3PHB KOPEHEIUIOAY MayioMMoBipHmii. Tyt
MOXKJIMBE BUPUBAHHS KOPEHEIUIOAY 3 IPYHTY 0€3 po3pHuBY.

YMOBOI BUPHBAHHS KOPEHEIUJIOAY 3 IPYHTY € HACTYIIHA yMOBA!

R, <F,.<[F

pwp]

a00, BpaxoByroun Bupas (36):
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03]
\/tg2y+l+tg2ﬁ e

RZ<( Hgp +4fsim//sin5JtS”1<[F
" . (49

Kopenemin e Oyjie BUpBaHUM 3 IPYHTY 3@ HACTYITHOI YMOBH:
Fo. <R, <[F,

yo.z — osp]

a00 BpaxoByrouH Bupas (36):

osp]

( 4gp +4f siny sin 5JS”1$ R, <[F,
Lo
. . (45)

\/tgzy+1+tgzﬁ

3 yMOBHU He3naMyBaHHs kopeHeriony (39) ta yMoBH HEpO3pHBaHHS
kopeneriony (43) npu yaapHii B3aeMOIii BUKOITYFOUOTO poOOYOro Oprany
3 KOPEHEIUIOIOM BHU3HAYMMO OOMEXKEHHS Ha MIBUIKICTH POOOYOr0 OpraHy.
3 miero MeToro 3 BUpasy (39) 3Haxo1uMo:

S < [M32]ty0.\/tgz7/+1+tgzﬁ
nl =
h[4tgy+(4fcoswc03y—4fsiny/cosésiny)\/tgzy +1+tg%B }
, (46)
a 3 Bupasy (43) 3HaxoIuMO:
2 2
s < [F o Jt,o 1977 +1+19° B
4tgB + 4 f siny sin 5\/tg2y +1+tg2p (47)

JInst 3py4HOCT1 1 CKOPOYEHHS 3alUCIB MOAAIBIINX BUPA3IB BBEIEMO
HACTYIHI O3HAYEHHS.

M It \tg%y +1+1g%8

=A
h[4tgy+ (4f cosy cosy —4 f siny cosdsin y)\/tg 2y +1+tg°pB }

, (48)

[Fpo3p]ty0.\/tg2y+1+tg2ﬂ =B
4tgp + 4f siny sin 5. tg%y +1+tg2p (49)
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m(1+ g)x
2tg2f + 2 f siny sinAtgBtg’y +1+1g°B + 2tg%y +
x\tgZy +1+1g%B _c
+(2f cosy cosy — 2 f siny cosdsin y)\/tgzy +1+tg2p . (50)

Toni Bupasu (29), (46) Tta (47) BiamoBiAHO HAOYIYTh HACTYITHOTO
BUTJISAY:

S =C(Vtgy +V,; maxtdB ), (51)
Su<A (52)
Sy <B. (53)

TyT Bupa3 (29) B3sTHH 3 10JATHIM 3HAKOM.
Ouesuzno, mo HepiBHocTM (52) i (53) Oyme ogHOYACHO 3a70BOJIb-
HATU HACTYIHA HEPIBHICTb:

S, <min{A B} (54)

3 Bupasy (51) 3Haxoaumo:

S
Vﬂtg7/ +V36.maxtg18 = ?nl (55)

Haperuri, BpaxoBytouu (54), oTpuMaeM0 HACTYIIHY HEPIBHICTb:

VHtg7/ +V36.maxtg,8 < MA’B}
(56)

TakuMm 4YMHOM 3HaiIeHI OOMEXEHHS Ha HIBUJKICTh BUKOIIYIOUOTO
po0odoro oprany 3 ypaxyBaHHSIM HOTr0 KOHCTPYKTHMBHUX MapaMeTpiB 1 Ma-
CH, & TAKOXK MIITHOCTI KOpEHEIIoay 1 koedilieHTa Bi/THOBICHHS MPH yapi.

OCKUIbKM HIBUAKICTh arperaTy BIUIUBA€E HAa HOro MPOJYyKTUBHICTh, TO
PO3MIITHEMO BHIAJIOK, Koy y Bupasi (56) Oyme 3Hak piBHOCTI. K110 3a1a-

TUCSA TOCTYNAJbHOIO MIBUAKICTIO Vi Oypsiko30HpaabHOi MAaIllMHU, TO 3
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(56) 3HaXO0MMMO 3HAYCHHS] MAKCUMAJIbHOI IIBUIKOCTI Vi.max KOJIUBAJIbHO-
ro pyxy BiOpaiiifHOro BUKOITYIOUOr0 poO0YOoro oprasy:

1 (min{A B}
V = -Vt
36.Mmax tgﬁ( C 7 gyj

(57)

Toni 3 Bupasy (7) MOKHAa BU3HAYNTH TPHU 3aJaHiil aMILTITYIi TOTPi-
OHY 9acTOTy KOJIHBaHb pO0OOYOro OpraHy 3 YMOB HEIONIKOKCHHS Kope-
HETUTOY::

e 1 (mm{A’B}—VHtgyj
3amarouu pi3HI 3HAYEHHS MOCTYMAIBHOI IIIBUIKOCTI Vi OypsK030U-

paJbHOI MAIIMHHU, MOXHA MOOYayBaTH Tpadik 3aJeKHOCTI YaCTOTH KOJIHU-
BaHb pobovoro oprany @ Bim MOCTyMaibHOI MIBUIKOCTI OYpsIKO30HpaTb-
HOI MaIlIMHHU.

Bpaxosytoun (48)-(50), 3anumemo Bupas (58) y posropayromy BH-
IS

[ng]tyd. t927+1+t92ﬁ
min h [4tg;/+(4fcosa//cos;/—4fsina//cosésiny tgzy+l+tgzﬁ]
2 2
[vafp] t, VIg7y+1+19°8
1 4tgp + 41 siny sin 54/tg?y +1+tg° B

w:atgﬁ m(l+g)><

2tg? B + 2 sinysin & tgB4tg®y +1+tg° B + 2tg?y +
xAJtg?y +1+1tg28
+(2f cosy cosy — 2f siny cosSsin y Wtg?y +1+1tg?p

=V tgy

(59)

OTxe, OCTaTOYHO 3HAWIEHUN aHAMITUYHUN BHpa3 MOTPiIOHOT 4aCTOTH
KOJIMBaHb POOOYOr0 OpraHy 3 yMOB HEIMOIIKO)KCHHSI KOPEHEIUIOAY IIyK-
poBoro OypsKy npu BiOpaniiHOMy HOro BUKOITYBaHHI.

Bucnosku:

1. CknameHo piBHSHHS yAapHOI B3a€MOJIl BIOpAIiifHOTO BUKOITYFO-
90ro pob04oro OpraHy 3 TLIOM KOPEHEIUIOAY IIYKpOBOTO OypsKka, 3aKpim-
JICHOTO Y TPYHTI.
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2. Ha ocHOBI piBHSIHHS yIapHOi B3a€MOJIii BU3HAYCHO YIAPHHM iM-
MyJbC Ta MaKCUMaJIbHA yAapHa CUJia, Kl BUHUKAIOTh NPU 3a3HAaYeHIl B3a-
€MOJIii.

3. 3 yMOB HENOILIKOKEHHSI KOPEHEIJIONIB OTPUMAHO BHpa3 JJisi BU-
3HAUEHHS JIOMYCTUMOI YacCTOTH KOJHMBaHb BiOpAIIIfHOrO BHKOITYIOYOTO PO-
0040oro opraHy 3 ypaxyBaHHSIM HOro KOHCTPYKTUBHHX IapaMeTpiB Ta MOC-
TyHaJIbHOI MIBUIKOCTI pyXy OypsiKo30MpanbHOI MAIlIMHHU.
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OCHOBHBIE IIPUHIIUIIBI TEOPUHN Y IAPHOTI'O
B3AMMOIENUCTBUS IPU BUBPAIIUOHHOM
BBIKAITBIBAHUU CAXAPHOM CBEKJIbI

B.M. bynrakos, 1.B. I'onosau, I'.H. Kanernuk, N.E. KpaBuenko

Annomayua - pa3padoTaHbl OCHOBHbIe NPUHLIMIBI YIAPHOIO
B3aMMO/elicTBUSI BHOPALIMOHHOI0 BBIKANBIBAIOIIET0 pado4ero opraHa
C TeJIOM KOPHEILI0/1a, 3aKPeIUIeHHOT0 B MOYBe, NPH BHOPALMOHHOM
BBIKANILIBAHUM CaXapHOil cBekJibl. Ha ocHOBaHMM MOJIy4YeHHBIX YpaB-
HEHUH, ONMUCHIBAKIIUX YKA3aHHBINH MpoLece, onpeneaeHbl KHHEMATH-
YyeCcKHe M KOHCTPYKTHBHBIC IapaMeTpbl BBIKAIbIBAKOLIEro padoyero
OpraHa M3 yCJI0BUIl HENOBPEKIAeMOCTH KOPHEIJIONAO0B.

RESEARCH OF SHOCK INTERACTION OF A DIGGING OUT
EXECUTIVE DEVICE OF A BEET PULLER WITH A ROOT CROP
BODY AT VIBRATIONAL EXCAVATION OF A SUGAR BEET

V. Bulgakov, I. Holovach, G. Kaletnik, I. Kravchenko

Summary
The mathematical model of shock interaction of a vibrational
digging out executive device with a skew field of the root crop fixed in
soil is developed, at vibrational excavation of a sugar beet. On the basis
of the received equations describing specified process, are defined
kinematic and design data of a digging out executive device from
conditions of an undamageability of root crops.



