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Hocaidyceno cmilixicmov 0CHOBHUX PYXie
i xapaxmep nepebizy nepexionux npouecie
cucmemu, CK1a0eHoi 3 pomopa 3 Hepyxomoro
mouxoto, Kopnyca i agmoobanancupa

Kniouogi cnosa: pomop, oucébananc, asmo-
oanancup, ocrnoéHuill pyx, cmitkicmo
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Hccnedosana ycmotinusocmv 0CHOBHBLX
dsujicenull u Xxapakmep npomexanus nepe-
XOOHBIX NPOUECCO8 CUCMEMbL, COCMOAUWEU U3
pomopa ¢ HenoosulNCHOU MOUKOU, KOpnyca u
asmobanancupa

Kntoueevie cnosea: pomop, oducéananc,
asmobanancup, ocnoenoe 0sudicenue, Yycmoii-
4ugoCcmov
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Is explored the stability of the main motio-
ns and flowline of transitional processes of the
system witch consist of rotorwith a fixed point,
corps and autobalancer

Keywords: rotor, unbalance, autobalancer,
main motion, stability
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OJIMH HYJbOBUU KOpiHb. B maHiii po6oTi mpoBOAUTHCS
OIliHKa CTIMKOCTI OCHOBHUX PYXiB Ta JOCJIJIKYETbHCS Xa-
paxrep 1epebiry mnepexigHuX mpolecis.

1. IndepenuiaibHi piBHSHHS, IO MiJISTAIOTh
NOCTAKEeHHIO

B po6orti [3] orpuMano TaKy 3aMKHYTY cHCTEMY aude-
peHIliaJbHUX PIBHSAHD B PO3MIPHOMY BUTJA/LI, IO OIIUCYE
y neproMy HaOJIMKeHHI CTIfiKicTh OCHOBHUX PyXiB 3a-
3HAUYEHOI POTOPHOI CUCTEMU BIJIHOCHO AifiCHUX 3MIHHUX
5,,06,, Sno S,

1



A~ 200, %3,) +0C, (8,+ 03, )+

+h, (8- 08,)+¢,8,~d(5, + 205, ~ s, )=0
A(B+208,- 0%0,) - C, (§,— 08, )+

+h, (0,4 ®8,)+c,0,+d(5, — 208, —w’s, )=0’
ks, +hs, /m=-mn(1-b)d(6,+208,-»’,) /2,

. . 1)
ks, +hs, /m=—-mn(1+b)d(8,~ 200 -0’8, /2

ne: A,Cp,hm,cm,(:),rn,r,h,d,rno,lr0 — PO3MIipHi mapameTpu
CUCTEMH;

S = Inlrz:?:1 cos(\TJi - \I/) +mgr, cosV ,
Sn, =mr2‘;sin(ﬁji — ) —myr, sin (2)

— npoekii gucbanaucy;

VY, , /i=1,n/ — KyTOBi TOJIOKEHHS KyJIb B OCHOBHOMY
He30ypeHoMy pyci;

y €[0, 1) — nesikuii hikcoBaHMIT KYT.

Takox B po6oTi [3] 6ynu omepsxani Taki 6e3po3MipHi
AndepeHiajibHi PIBHAHHA BITHOCHO KOMILIEKCHO-CIIPsI-
JKCHUX 3MiHHUX J,, 6,, § §Zi , IO OMUCYIOTh CTIHKIiCTh
OCHOBHUX PYyXiB

z? “m?

87+ [h, +(2-C)ai]d’ +

H1+(C-1)®* +h,&i]5, -5 - 28i5, + @5, =0’

6% [h,—(2-C)®il6’ +
H1+(C—1)@* h, @116, 57+ 261, + °5,=0

3)

~m[b(§/+ 2615, - @°,)+ 6/~ 2i8, - °8,]+5 +hs, =0,

—0[8/+ 2018 — %5, + b(6"— 2016’ — @76, )]+

~r

+5% +E§;& =0

(4)

ne ®,m,Ch hbk — 6espoamipni napamerpu cucre-
MU.

2. OujiHKa CTifKOCTI OCHOBHUX PYXIiB 3a /IOCTI/[?KEHHSIM
Xapakrepy nepeoiry nepexiiHux npoiecis

2.1. HyaboBe HAOMMIKEHH S
[Moxkmazemo B piBHsAHHAX (4) m=0 i3anumemo ix Ta
piBHsAHHSA (3) y BUTASA I

Srr (T o NS L o D g misr | mos
8+ (h, +a;,i)d) +(a,, +a,i)d, = S + 25 — @75,

0’ N N N2 ~ e~ ~ 2~
0"+ (h, —a,;1)0, +(a,, —a,,i)p, =5 - 20is, —®,,,

§+hs, =0, §+hs, =0, (5)
e a, =1+(C-1®* a,=h,®, a,=2-C)d. (6)

Ile — piBHSIHHS HYJBOBOrO MO M HaOJMIKEHHS, SIKi
po3Iaanucs Ha TPU HiJICUCTEMHU.
3 OCTAaHHIX /IBOX PiBHSAHb BUILJIIMBAE, 10 Y HYJIbOBOMY

HabIMKeHHI 3 4acoM 0e3po3MipHi 3MiHHI §Z§ , S, 10 3a-

m

JAI0Th CyMapHUil qucbajaHc pOTOPa, AyKe MIBUAKO MPsi-
MYIOTb /IO IEBHUX CTAJUX 3HAUYEHb:

S8z S5,

BeJIMUYMHA SKUX BU3HAYAETHCS MOYATKOBUMHU YMOBa-
mu. el mepexigmumii mpoilec BM3HAYAIOTh TakKi KOpeHi
XapaKTEePUCTUYHOIO PIBHAHHS:

A =0, /i=12/, A, =—h, /i=34/. (7)

3ayBakuMoO, IO MPU I[bOMY KyJi B AD npununsaioTs
HMIBU/KIHN PyX 1IIO/10 pOTOpA.

[Ticast BCTAHOBJIEHHS PYXY 110 3MIHHUM S, S, mepuii
NBa PiBHAHH cucteMu (5) TPUHMYTb BUTJISIT

N N NS/ NS ~22

&+ (h, +a,;i)d) +(a, +a,i)d, =-@’s, ,

-~ L~ - g

0, +(h, a8, +(a, —a,i)0, =-® S - (8)

1li piBHAHHS ONUCYIOTb HEBEJUKI PYXU CUCTEMU TIPU
(dikcoBaHoMy cymapHOMy aucbaJjaHci poropa, yTBOpe-
HOMYy Macoio aucbanancy i kyasmu B AB. Oninnmo pyx,
SIKUI [PU 11bOMY BCTAHOBUTHCS, I MIBUIAKICTH mepediry
TepexiJIHIX MPOoIecCiB.

OpHopisHa cucrema, 1o Bianosigae piBHAHHAM (8)
Ma€ BUTJIAT

S;,"' (Eu + 3131)82 +(a,+ a1zi)Sz =

b, a3, + - ©)
=0, 0+ (h, —a,1)0, +(a, —a,;,i)8, =0

3a ymoBH, 1m0 cuctema (9) — aCUMIITOTUYHO CTilKa,
3 4acOM PyX KOpIIyca i poTopa BCTaHOBJIATHCS, TOMY 110~
xigui Big §,, éz 6ynyTh mopisuioBatu 0 i piBHsHHS (8)
npuiiMyTh BUTJIAL:

(a,, +a,i)d, =—®%,

o (A —2,1)8, =—®75,; .

(10)
Posw’sizkom cuctemu (10) €

8, =—(a, —a,1)5,.0" /A, 6, =—(a,, +a,,))5,®" /A . (11)
ne A=al +a’,.

Xapakrtepuctuutne piBHsHHS cuctemu (9) posmaja-
€ThCSI HA IBA KOMITJIEKCHO-CIIPSI’KEH] PiBHSHHS

A=A+ (h +a ik +a, +a,i=0,

A=A\ +(h,—a,i)L+a,—a,,i=0.

(12)

Kopenamu pisastub (12) €

A= [_Bu —a13ii\/fli _afs —da, + 2(Bua’13 —-2a,)i]/2,

200 1micsd MicTaHOBKU a; 3 (6), Ta BuAinenus nitic-
HUX i YIBHUX YaCTHH

Ay =—1h,\Jq,—q,1/2-i[2-C)dFJa,+q,1/2,



(13)

me q, =2 +C*h2e’ , q,=2+(C’@* —h2) /2.

3ayBa’kKUMO, 10 NPHU YCiX AOMYCTUMUX 3HAYEHHSX
mapaMeTpiB CUCTEMU

max{ReA—}=(\/q,—q,-h,)/2<0.

Otxe, KOpeHi Az — € KOMILIEKCHUMU KOPEHsMU 3
Bil'éeMHOIO IificHOI0 YacTUHOW. TOMY YacTHUHHI PO3B’s3-
ku (11) acumnToTuyHoO cTiliku pu 6yab-akux ®. Came
TAaKUH PyX 3 4YacOM BCTAHOBUTbHCS, NMPUUYOMY IIBUJI-
KicTh 3racaHHs epexiiHUX mporeciB 6yje BU3HAYATHCS
Bif'léeMHUMU AiHCHUMH YaCTUHAMU KOPEHiB XapaKTepu-
CTUYHOTO PiBHSIHHS, 3HAUAEHUX y HYJbOBOMY HalOu-
SKeHHI.

Takum ynHOM, MBUAKUMHA € TaKi IepeXiaHi MPOIECH:

— mpunuHeHH (MBUAKOTO) PyXy Kyab B AD BigHOCHO
poTopa;

— BCTAHOBJICHHS YCTAJICHOIO PyXy POTOpA, 10 BiJAIO-
Bijlac cymapHoMy aucbasancy, SKUd CTBOPIOIOTH KyJi i
Maca gucbasancy.

[IBuakicTh mepebiTy MUX MepeXiHUX MPOIeciB 3a-
JIEKUTH BUKJIIOUHO BiJl YMOB 3aKpillJIeHHsI poTopa i oro
MacOiHepIiHNX XapaKTepPUCTHUK, Ta CHUJ B'SI3KOT0 OTO-
Py, IO AiI0OTh Ha KyJIi i He 3aJeKUTh Bix gucbasancy, mo
YPIBHOBA’KYETHCS, Ta MOTOYHUX IOJOKEHb KYJb. ToMy
MOKJIMBA OKpEMa ONTHUMIi3allisd 3a3HAYEHUX 11apaMeTpiB 3
METOI [IPUIIBU/IIICHHS HACTAHHSI aBTOOANAHCY BAHHS.

2.2. Ilepuie HaGAUKEHHS

[l ocTaToyHOro BU3HAYEHHSI YMOB aCUMIITOTHUYHOI
CTIHKOCTI OCHOBHUWX PYXiB 3aJUIINJIOCS 3HAUTH y Ha-
CTYIHUX HaOJMIKEHHSX [[Ba KOPEHi, 10 HOPiBHIOWOTH 0 y
HYJbOBOMY HaOJIMIKEHHI.

Hapyx poropasKopiycom, 10 BCTAHOBUTHCS, IOYHY Th
noBisibHO pearyBatu KyJi B AB. [lixctaBusmm 6Z,§Z 3 (11)
y cuctemy (4), onepsknumMo audepenIiaabHi piBHIHHSI, MO
ONKCYIOTh BiINOBIAHY MOBIIBHY 3MiHY ArcHasancy

g:é + Eg:g = Ihd)4[(311 - 3121)525 +b(a, + api)s, /4,

Sy +hs, = m@'[b(a,, —ayi)s, +(a, +a,i)s, 1/A.

(14)

[Ipm omep:xanui piBHAHb (14) y mpaBiii wacTwHI
e S Oyau 3aMiHeHi Ha Sz S+ MoxHa 06rpyHTYBa-
TH 1€ TaK. Y PiBHAHHAX (4) MU BIAKWHYJIN TOXIiTHI Bix
S S, HOMHOKEHI Ha MaJIMil mapaMeTp m, 60 hyHKIi
Sz, S, WiCJs1 BCTAHOBJIEHHS! PyXy 32 MEXaHI3MOM, OIIH-
CAaHOMY Y HYJbOBOMY HaOJIMKEHHI, 3MIHIOIOTbCS JyKe
HOBIJIBHO:

~n

|§;é L[5, [<<1, |§;’i, S [<<1.

Tomy B piBHAHHAX (4) MUMU CKJIAJOBUMU 3HEXTYBa-
JIU.

XapakrtepucTuuse piBHAHHSA cucteMu (14) mae BU-
TS

A2+ hh—md'(a, —a,i) /A —md'b(a,, +a,i)/A
—m@d'b(a,, —a,i) /A A +hA-md'(a,, +a,i)/A

= A +hry? - 2m@fa, (A +ha) +m’@*E =0, (15)

ne T=1-b* (aus. [3]).
Y HynboBoMy HaOIMKEHHI OTPUMYEMO PiBHAHHS
A(M* +hA)* =0, kopeni axoro sHaiizeni B (7).
Hynbosi xopeni A, B nepumomy HaGIMKeHH] HIyKae-
MO Yy BUTJISA L
— M
Ay =mAiy. (16)
IMigcrasusmn (16) y pisusiaua (15) i 3ibpaBuiu koe-
dinientn npu M?, oepPKUMO PIBHAHHA s BUSHAYCHHS
.
Mg ) )
AR*(AD)* —2hd*a, ALY +@°Z=0. 7
Pisusunsg (17) Gyae maru KopeHi 3 Big'eMHuMu aiiic-
HUMHI YaCTUHAMU TO/I 1 TIJIBKHU TO/1, KOJIN

a, =1+(C-1)d*<0. (18)
Po3B’s13k0M ocTaHHBOI HEPIBHOCTI €
@’ >1/(1-C), C<1. (19)

3 ymoBu (19) BunuuBae (aus. [3]), Mo 3piBHOBAKH-
TH MPUHIUIOBO MOKJIMBO Ti/IbKM BUTATHYTUI yMOBHMI
ckaanenuit porop (C<1), yrBopeHuil poTOPOM i KOPITy-
COM.

3 piBugnHus (17) 3HaX0UMO

A =(a, £a%, —AD)®' / (hA)

i HYyJbOBI KOpeHi y TepimomMy HabJMKeHi TPUHMaioTh
BUTJISI]T

Ay =(a,, 228, —AZ)@'m / (hA) .

OTixe, TOBIJILHUMU TIpOIlECAMU € peakiii Kyiab B
ADB Ha pyx poropa, 110 BCTAHOBUTBLCS Yy HYJIbOBOMY Ha-
6vskenti. Ky mo4HyTh MOBIBHO MPAMYBAaTH Y aBTO-
GanaHcyBaJbHe oJoKeHHs. [Ipu HagmipHill KiabkocTi
KyJIb Oy/ie iCHyBaTH ciM’sl yeTaJleHuX pyxiB i KyJi OyayTh
NpsIMyBaTU 10 OJHOTO 3 pyXiB i3 1iei cim’i. llIBuakicTs
nepebiry MOBIIBHUX MEPeXiHUX MPOIECIB 3aJMekKUTH
Bi/l YMOB 3aKpilJieHHSI POTOpPA, WOTO MacoiHepIiHHUX
XapaKTePUCTUK, CUJI B'I3KOr0 OTOPY, 1O AiOTh HA KYJIi,
aucbasancy, 1o 3PiBHOBAXKYETHCS, Ta MOTOYHUX TIOJIO-
JKeHb KyJab B ADB.

2.3. OuiHka CTifiKOCTi OCHOBHUX PYXiB B KPUTUYHUX
BUNAJIKaX

IIpu £=0 a6o b=1 3 (20) maemo

(20)

A, =0, A,=2@d",m/(hA).

PiBHicTb HYJII0 0/IHOTO 3 KOPEHIB XapaKTepUCTUYHOTO
PIBHSIHHS MOXKe O3HAYaTH, MO KyJIi OTPUMaBIIN He3HAUHI
BIZIXMJIEHHS BiJl CBOTO IIOJIO)KEHHS B OCHOBHOMY pYCi,
MOXKYTb Y HbOI'O He [OBEPHYTHCS, a aBTOOAJAHCYBAHHS
MOJKe HE HaCTaTH.

Jlns inTepupeTallii 1aHoro pe3yabTaTy 3HallleMo BU-
pasu s npoekiiii qucbasancy Se,» Sy, 3 (2) B okoJIi KpH-
TUYHUX BUNA/JKIB, TOOTO MPH MAJIUX BiAXMJIEHHAX AV,
KYJIb BiJl CBOIX ITOJIOJKEHDb B IIMX BUIIaJKaX. L

Hexait na gesskomy ocuoBHomy pyci aasg j, (j=0,n)
KyJab W, =Y +Ay,, a1 n—j Kyab J, =Y +n+ Ay, (1us.
[3]), Toxi 3 (2) maemo



n
i=j+1

s, =mr(ZL, cos Ay, — X1 cos A, )+mg1, cos

n
i=jiH

5, = Mr(ZL, sin A, =X sin Af,) —m,r, sin .

21

PosknaBmu B (21) ¢yHKIiI cosAy,, sinAy, B psax
MakJiopena, 3 TOYHICTIO /10 BEJITUYUH HEPIIOTO MOPSAJKY
MAaJIOCT1 BKJIIOYHO, OZICPKUMO

S;, =mr(2j—n)+m,r, cosy ,

s, = mr(ZL, A, -2

iAW) —mgr sin g (22)
Bpaxosyiouun, 110 Ha OCHOBHUX pyxax
mr(2j-n)+myycosy=0 i mysiny=0 (zus. [3]), 3
(22) 3 TOYHICTIO 10 BEJMYNH TEPIIOTO TMOPSAAKY MAJOCTI
BKJIIOYHO, OTPUMAEMO
S, =0, s

Nl mr(zgﬂ Ay, —Z1 A . (23)

n;
3ayBaskMMOo, 1[0 Y KPUTUYHUX BUIIQIKaX IEHTPU KYJIb
i BekTOp ArcOasaHCy POTOpa JieKaTh Ha OAHINH NMpPsAMUl
g i se, =0. Sk OyJI0 TIOKa3aHO BHUIIE, [IPU HEBEJUKHUX
BIZIXMJICHHSX MAasTHUKIB Bijl Ili€]l NMPsAMOI, 3 TOUHICTIO /10
BEJIMYUH IIEPUIOrO MOPSAAKY MasoCTi BKIWOYHO s. =0.
Taxk six Tpete pisustuns B (1) npu b=1 mpwuitmae Burmsang
ks, +hs, /m=0, To 3 (23) BunuMBaE, MO Ha MOBIALHUX
npoiecax 3 TOYHICTIO /10 BEJUUYWH TEPIIOTO MOPSAKY
MaJIoCTi BKJIIOUHO

s, (1) —>const=0. (24)

TOOTO HpPOEKIlisl cymMapHoro aucbajancy Ha Bich &
nopiBuioe uysio. lumi tpu piBusaunsa cuctemu (1) yrBo-
pIOIOTH He3aJIe’KHY MiICUCTEMY BiIHOCHO 3MiHHHUX §,,
0,, s, . Tpusianbuuii posp’s130k wiei nigcuCTEMH acHM-
nTOTUYHO cTifikuil. OTKe, HA MOBIJIBHUX HeEpPeXiJHUX
npoiecax y KpUTHYHUX BHUIAJKaX POTOPHA cHUCTEMa
HPSIMYE /10 aBTOOATAHCYBAJbHOTO MOJOKEHHsI (O[HOTO 3
OCHOBHHUX PYXiB).

PosrusinyTi KpUTHYHI BUNAJAKKW OTPUMAHi B IIPUILY-
IIeHH], 10 pajiycu KyJab HabaraTo MeHIui 3a pagiycu 6i-
TOBUX JIOPi’KOK i KyJIi He 3aBaKaioTh O/{HA OJHIN TIPU PYCi.
[IpakTnuHO X KyJi MalOTh CKiHUEHI PO3Mipu i MOXYTb
TiNbKU HaGJMMIKATUCA OHA 10 OAHOI (AuB. puc. 1).

AN, ANMN;

o my m 5:&1

a) 6)
Puc. 1. PosTalyBaHHs Ky/ib CKiHYEHWX PO3MIipiB B
TPbOXKY/1bOBOMY AB B KPUTMUYHKUX BUNagKax

Bonun ne MOXyTb MaTH CHiJIbHUX BHYTPIIIHIX TOYOK.
PiBrictp £ =0 Mo’ke MaTH MicIle TiJIbKU TPU HYJBOBOMY
nucbananci i BoxkyiaboBomy AB. Tomy H0I1ibHO BUKO-
pucroByBaru B AB Tpu i Gisbiire KyJib.

3. OwiHka CTifIkOCTi 0OCHOBHOTO PyXY 32 KOPeHSIMHU
XapaKTePUCTHYHOTO PIBHSHHS CUCTEMU

3.1. XapakTepucTuyHe piBHSIHHSA CHCTEMU
3anuiieMo XapakTepucTuune piBHsHHsA cucteMu (3),

(4):

e, 0 -, 0

0 €, 0 -—ey
—the,, mbe, ey 0 ’ (25)
—mbe, —me, 0 Ca3

_2 . = — 2 —2\ .~ 2 =2 ~2 _
=C33€16 — e:s:s(enew + e11e13)m +Zejem = 0

me e, =M +hA+a,+(@h+a,)i, e, =1 —®° +2Adi ,
ey =(A+M). (26)

MMigcraBusmu (26) B (25), OTPUMYEMO XapaKTepu-
CTUYHE PIBHSAHHS B ABHOMY BUTJISA/1

AR+ AN + AL+ AN +

FAN AN F AN +AA+TA, =0 27

ne A, =1-2m+2m®, A, =2(1-m)(h,+h),

=x

A, =[(C—1)* +1]®* + h2+4hh +

+h24+2+2[(3C - 1)@’ — 1~ hh, | + 4Z@ >
A,=2{[h +h(C-1)*+h]@d*+(h’+2)h+ ,
+h, (h%+1)+[(2h +3Ch—h)@d*— h]m}

A= @ [h% +h? +4h h+(C-1)*h?]+
+H1+(C-D®* ] + h(hh? + 2h + 4h )+
+20%[@°(2C +1)+ 2hh, +6]m + 626 ™,

A= 2h{[@*(h +h)+h]h +

H1+(C 1)@} +2{6h +[3h,+(2C + Dh]|®} 6 M

A= {[1+(C- DW*] +W*h2}h?*+

+2[3hh,- 1- (C- W W' +4S Wi’

A==2a,h@'f, Ag=Zd'm’. (28)

3.2. HeoGxiani ymoBu criiKoCTi
Heobxignumu ymoBamu cTiikocTi pyxis cucremu (3),
(4) € nonatHicTh KoeditieHTiB (28):

A, >0, i=0,

oo

. (29)

Tak Ak m Maja BeJMYMHA, TO yMoBa (29) BUKOHY-
erbest ipu 1€{0,6;8} g ycix AOMyCTUMUX 3HAYEHHSIX
napameTpis cucrtemu. Ilpu i=7 3 (29) onepkyemo ymoBy
a,, <0, gaka cniBnazae 3 ymosoio (18).



3.3. Po3kiasaHHs KOPEHIB XapaKTePUCTUYHOTO PiB-
HSIHH 32 CTENEeHAMH MaJoro napamMerpa

119 3HAXOMKEHHSI KOPEHIB XapaKTEePUCTUUYHOTIO PiB-
HAHHA (27) 3aCTOCYEMO MeTOJ[ MPSIMOTO PO3KJaZaHHS
KOPEHIB MOJIIHOMY 3a CTeleHsIMU MaJioro mapamerpy [95].
[[Iyxaemo KopeHi y BUTJISAII TAKUX PSA/IB

50 L (D)

Ay =Afy WAL +---. (30)

Y nyavoBomy Habmxkeni (M =0) 3 (25) oTpuMyemMo
PIBHSHHS

O +hy () =0,
- (31)
[(7‘-5.02))2 + th,(? + a11]2 + (3137"2,(? + a1z)2 =0.

Kopeni piBusinb (31) orpumani B (7), (13). OTxe, ko-
peHi y HyJIbOBOMY HAOJIMKEHHI OCJIi IKEHI.

[l 3HAXO/KeHHSI HYJbOBUX KODEHIB Yy IepIIoMy
Habuuskeni nigcrasumo (30) y piBusiHHs (25) i 36epemo
KoedimieHTn TpI mM?, oMePKIMO

AR*(AMD)? =22, hd' LY +@*£=0.

Ile piBHgHHS criBnaso i3 piBusauugam (17). Orxe, HY-
JIbOBI KOPEHi ¥ TepImoMy HabIMKEHH TOCTiIKeH].

3ayBaK1MO, 1110 11eif MeTO[ IOCTiIKEHHST CTIHKOCTI He
JI03BOJISIE BU3HAUNTHU SKi KOPEHi BIATOBIIAlOTh 3a SAKUH
rnepexiiHUil 1poliec, aje J03BOJISIE TEPEBIPUTH PO3KJIa-
JIAHHS KOPEHIB, O/IepKaHi MEePIIUM METOIOM.

BucHoBKH

1. EdbexkTuBHUM € MeTO/ MOCJHI/KEHHS CTIHKOCTI i
XapakTepy mepebiry mepexiiHUX TPOIECiB, MO TPyH-
TYETHCS Ha MOIJi MepexXiHUX MPOoIeciB Ha MBUAKI i
TOBiJIBHI.

Bin go3Bosisie mopinmTy epexinHi mpoiecu Ha OKpe-
Mi eTanu, siki BigOyBawOThCs i3 PI3HOW IMBUAKICTIO, Ta
OLIHUTH IBHUAKICTD 1Iepebiry KOKHOTO eTaiy.

2. Meton mocuaikeHHs CTIHKOCTi, 10O IOJATAaE y
oZlep’KaHHI XapaKTePUCTUIHOTO PiBHAHHS BCi€l cUCcTeMH
iy po3kJiajlaHHi HOTO KOPEHiB 3a CTEIMeHsIMU MaJIOTOo Ta-
pameTpa Moxe OyTU 3aCTOCOBAHUI JIJIsl IIEPEBIPKU pa-
BUJIBHOCTI PO3KJaJlaHb KOPEHIB, OJEPKAHUX IEPIIUM
METO/IOM.

3. 3piBHOBAXXUTH POTOP Y PO3TASAAYBAHIN cucTeMi
MPUHIMIIOBO MOXKJIMBO TiJIbKM Y BUNAJKY BUTSATHYTO-
IO YMOBHOTO CKJIAJ[€HOT'O POTOPA, YTBOPEHOTO KOPIIY-
COM i POTOpPOM.

Ilepexigni mpoiecu posrasjyBaHoOl cucrteMu Ji-
JAThC HA MBUAKI i moBiabHI. Ha mBuaknx mpomecax
KyJIi TPUNUHAIOTH (IIBUAKIiT) PyX ITOZ0 POTOPaA i BCTa-
HOBJTIOETHCS PYX CUCTEMH, IO BiZ[ITOBi/la€ HE3MIHHOMY
y HYyJbOBOMY HabJu:KeHHI cymapHOMY aucbasaHcy
poropa i Ab. Ha noBinpHUX nponecax Kyl pyXaloTb-
¢S 1o/I0 poTopa i NPAMYIOTh 0 OJJHOTO 3 OCHOBHUX
PYXiB.

4. lna ycynenns kondirypaniil 3actoio KyJab i /s
HPUINBUIIEHHS] HACTAHHS aBTOOAIAHCYBAHHS TOTPIOHO
BUKOPUCTOBYBaTH B ADB He MeHIIe TPhOX KYJIb.
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