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B nPOOTPAHCTBE OHHCTHOrO BABCE

P e a n a i e . B  a  o w i a n e  p a c c M o r p a H  B o n p o o ,  o T H O o a n a ü c a  k  s H e m n e S  A H H a u a -  
k h  r o p H U X  u a J D H H  -  n e p e n e n e H H e  h  y c i o f t R H B o c T Ł  K O M O a & H O B  b  n p o o i p a H C T B e  
O N H C T H o r o  3a 6o a .  H o K a s a n o , r t o  M r H C B e H H o e  c o c i o j ł H H e  K O M S a S a a  b  u p o —  
c x p a K C T B e  -  n a p e u e ą a H n e  b a o j i b  j i a B U  ( K O o p A H H a x a  X-X) u y c i o f i R H B O c i f c  
( n o B o p o x  x o p n y o a  K O M O a i t H a  B o x p y r  o c h  X-X) K O M f i a S H a  b  H p o c i p a H c i B e  3a -  
o o a  o Q H C U B a i o x c a  H e x H H e a H H M H  A H & p e p e H ł i H a a l h h m h  y p a B B e H M U H  x a n a  B 03u y -  
ą e H H U x  y p a B H e H H ü  B a H  A e p  U o j i s  c o  cjiy^iaiłHoa n p a B o U  q a c i b »  ( c j i y n a S K u u  
B 03M y q e H H e u ) .

O h h c x b l i o  K O u O a t t H U  p a S o x a » !  b  T a n e j i a x  A « H a u n a e c K H X  p e x i u t a x .  3x o  o S y c a o B J i e -  

h o  K a K  c h a o b h m  x a p a K x e p o M  p a a p y i E e H H K  r u i a c i a ,  x a x  h  n o r p y s K H  y r a a ,  H 3M e m ł H -  

B o c T b »  c o n p o x H B J t a e u o o x H  m a c  T a  p a 3p y s í e H H » ,  H S J i x ° i i e H  b  s e u  T B e p A U X  bkjikjhshhíí , 

n o p O A H H X  n p O C A O Ü K O B  H  P - K A O M  A P y r H X  $ a K T O p O B .

ÜOA AeiłciBHeM C(J>opMHpoBaBmeroci£ Ha HcnojiHHTexLHOM opraHe KouCafiHa b s k t o -  

pa BHemHero B03MyqeHHfl npHAyx b  KOAeOaxeAtHoe ABHxeh h b  k b k  SAeueHXH ero k o h -  

c T p y K H H H ,  s b a h h c ł  y n p y r H M H  x e í a M H ,  x a K  a  K O M S a t e  b  q e a o M ,  K a K  $ n 3H < i e a K o e  
Teao. HocKOABKy BeKiop SHemnero Bo3i4yneHHa - CAyHaüHHñ npoqecc, CJiyiaííHbaíH 
6yxyi h  K & a e S a H H H  s a e M e H T o B  K o s c T p y K i i H H  h  c a M o r o  K o u O a a H a .

nepeMeąajoTCH oHHCTHHe KowdaSHa c  noMoąŁja KaK BcxpoeHHHX, xaK h  BuaeceH- 
hł d c  MexaHH3M 0B noAaqa h  m d K o r o  (uenaoro) xaroBoro oprana, onapaaoB Ha k o h -  

Beflep hjih Ha e r o  cneąnaabHyB H a n p a B J i H i G ą y » .  B  t o m  h  a  pyr o m  cayHaax K o a d a S H  

CBH3HBaexca c KOHBeitepoM, Koxopua cayKHX euy HanpaBAHiaqe8 pauoa.
B  o O ą e M  C J i y a a e  K o u d a f i H ,  s a n  $ H 3 H H 8 C K o e  x e a o ,  H i s e e x  m e c x B  c x e n e H e a  c b o Ó o -  

A H  -  n e p e M e ą e H u e  b a o a ł  K o o p A H H a x s H x  o c e 8 n p o c x p a H O X B e H H o a  c a d e n a  s o o p A H i s a T  

O X Y Z  u  n o B o p o x  B O K p y r  a x a x  o c a a .  C n c x e w a  A H Í 4> e p e H i í H a a L H H X  y p a B H S H H a ,  o n a c a -  

B a r c E í K X  n p o c x p a B C X B e H H o e  a e p e M e q e H H e  K C M S a á H a ,  h m s s x  b h a
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r x e  TTIk - Macea KoudafiHa; J K| '  j kij' j kB ~  rjlaBHHe Honem u HHeppHH KOMdafiHa;
X , Y, , z. ~  KOop^HHaTH qeHTpa Mac oh KOMdaiłna b cHoieMe KoopnHHat o x y z , 
aeciK o cBasaHHoS o npocipaHCTBoh onaciHoro 3adoa; > J fv . , >”:F > . F„ ̂  ;
_ _ _ _ _ _  3 3 3 -1 *3 * 3

' ! / •i4̂ ;¡; X» M£j ~  re0MeTPiIX,ecKa-K c y m a  chji Ha Koop^HnaTnae och h u ou eB -

TOB BOKpyr OOegjS.^, ^ 1J, ^ £; “ jęt, “ kij' “  K£ “  COOTBeTCTBeHHO yCKOpeHHH H 
yrjioBHe cxopocSH Kopnyca KOM6aaaa b cncieM e Koop^HHas o |i j £  scecTxo cBH3aHH0g 
c ero  KopnycoM h och Koiopofl n p oxo^ si aepe3 peHTp Macea KOMda0na h nanpaBJie- 
hh no ero  rjtaBHHM ochm HHepjjHH,

ytca3aHHHe Bhnne 0BH3H KouSaiłHa c KOHBeSepou orpaHHHHBawr npaKTHHecKH n e -  
THpe H3 meciH bo3moxhłix cieneH efi e r o  cboSo^łi, ocTanjiaa cboSo^humh n epeneqe- 
HHe Bflojit och 0X h noBopoi Kopnyca k oMdaüHa BoKpyr 3100 o ch , k ot opnę xa— 
paKiepH3yioT, cooTBeicTaeHHo, nepeMenenae KOMSaftHa no jraBe h ycToSnaBocTŁ 
ero  b npocipaHCTBe OTOCTHoro 3adoa.

nosTOMy H3yneHHe flHHaMHKH KOMda0Ha mokko orpaHHHHTb paocMoTpeHHeM «HHa- 
mhkh nepeMemeHHH KOMdaflHa no HaBe h ycio0HHBocTH ero  b npocipaHCTBe 3a6oa, 
HMe*»iHx onpesejiaranee 3HaHeHHe h odecneHHBaraHHX e r o  HopiiajibHyio p a d o iy .

MaieMaTHnecKaa uo^ejiŁ (cHCTeua flHtpAepeHiíHajibHHx ypasneHH0) nepeMemema 
OHHCTHOro Koudagna c BHHeceKHHMH MexaGH3MaMH noaatiH npn cae^yKiinHX xonyue-
HHHX3

OKpyacHHe OKopocTH 3Be3fl0Hex MexaHH3«OB noflann npa ycTaHOBHBmeMCH pesóme 
padoth nocioHHHH h paBHH Meayiy o0600;

3aK0H TpeHHK MexaHH3mOb noflaHH o HanpaBJiaioiuHe TaKoñ ace, KaK h 3aK0H T pe- 
hhh KOMdaiłsa o KOHBeftep hjih ero  HanpaBjiaKimHe;

pacceaHHe sHepraa CHCieMofl odycjiobjeHBaeTca seacTBHieJEŁHOfi CKopocTŁ» hbh-  
aceHHH cooTBeicTByiOĘea Macea h TaroBoro oprana HMeei bhje

= "CK1X1 + F1 + C1K(X1-XK> “ C1 2 (X1_X2 ) ” F1K " F12 ” G1 slI1<tn " Q1

m A  - - FX - C1K(Xr V  - fk - S k W  - Fto - - %

m 2X2 = C12(XrX2> ♦ C2k (Xk-X2)- ♦ F2 - F2K ♦ F*2 - G2s ^ n - Q2,

rjje , ui^, mK; g ^ G j ,G r  -  cooiBeTcTBeHHO Maccn MexaHH3M0B noflaHH h kom- 
daiłHa c npncoeflHHeHHofi Maccoñ BeTBeH TaroBcro opraHa h  c h jih  h x  TaaecTHj

/ II
F1' F2' F1K' F2K' fK' fT0 ' F12'  F12 ~  CHjrH oonpoTHB^eHHH nepeMeąeHHio coot-
BeTCTByiOĤ HZ SJieMeHTOB CHCTeMHj C12 , C1K, C2K, CR1, CR2 -  K03$$HUHeHTH JIH-
HeñHoS xecTKociH cooTBeicTByioqeft BeTBH la r o s o r o  opraHa h Kpenjzehhh MexaHH3-
mob n o tara; x 1 f x 2 , xR; ¡X1X2 ,x K -  KOopjEHHaTa h ycKopeime cooTBeicTByB-
Ąe& vaccii; <ía -  yroji naaeHHa n a a c ia ;  Q1Q2 ,QK -  HaHaiibHoe HaiasceHHe c o -
oTBeicTByüsiíHX BeTBeS THroBoro oprana,

Ana cjiyuaa, HMeioiqero M eció b npaKTHKe 3KcnjtyaTauHH KOMdaftHOB -  nepeMe-
meHHe c 3aKpenjieHHHMH MexaHH3MaMH noflana h ocjiadjieHHoñ xojiocto0  BeTBB» Taft
roBoro oprana, npH3e^eHHaa Btnae cncieM a jEHqtxJjepeHiíKajibHHx ypaBnenaft npHBe- 
x e ic a  k osHOMy ypaBHeHH» BH.na
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ö k + w p ük - V <1 * 4 ük ,6k - y C(t>,

rae = xR; V , «.• , ap -  BexHWHHH, xapaKTepasymmae OBoücTsa a napaueipa  
caoTeMKf | ( t )  -  B exiop  BHeinnero B03Mya;eHHH, paocMaTpaBaeMHft xax cxynaitHiift 
npoi;eco, oöxaaaiOBiHii CBoftcTBaMH Öexoro myna b mapoKoa ^aanasoae aacToi.

IlojiyaeHHoe ypaBHeHae xBxaeTca B03MyrąeHHHMH ypaBHSBaew Ban sep Iîoxa - He- 
aHHeäHHM a®Jx*>epeHiiaax b h k m  ypaBHeHaeu eo cxyaaäHcä npaaoiï aacTb». 3$$eKTHB- 
HHM MeioflOM accxeaoBaHas KOxeöaTexBKbix cHOTeM paocMaipaBaeMoro Tana asxiieT- 
ex Meios KoJiMcropoBa-*ï>oKKepa-njiaHKa - KOT, KoTopaä aa.eT npaeMxeMHe pe3yjib- 
TaTH, ecjiH aoxoAHoe ypaBHeHae iipaBoaaTcx k  cïaHaapTHOMy Baay.

lipa V  = o  ypaBHeHae npespanaeioa b ypaBHeHae ößHHHoro rapMOHHaecKoro 

ocuaxxKTopa, pemeHaei« k o t oporo ßyaeT

UK = Uacos(ajpt  + <pp ) 3 Uac o s  © B,

ÚK = Ua*>ps in « o pt  ♦ <pp ) s  -Uawpsin© p ,

rae vatfp - cooTBeTCTBeHHO aMnxaiyaa cKopocîa a (pasa KoxeSanaä KossCaftHa,
U = O , © = <o_t + <p_.a max' P “ P

lipa ^  /  0 pemeHae ypasHenas nepeMeaeHaa jcoMßaäaa ameM b tom se b z ą s,
noxaraa, ht o u a <ß hbxhmtcx ®yHKnaxMa apeMe.Ha, a 1 p

Ilooxe XHípiepeHHHpoBaHHH npaBeaeHHoro Btmie pernera« ypasHeHaa, a noacTaHoB- 
KH ero a aoxoxHoe a pernera« oTnocHTexbHo dUa a dyp / noxyaaM

dl) = V ( 1 -a 2U1c o s 2@ )U s i n 2® d t + V 4  ( t )  s in ©  d t ,  a p a p s  p p

d ^  = ' f  ( 1 -a pU2c o s 2©p ) sin® pcos© pdt + L^1 t )  cos©pd t ,

npexOTaBXJíEDiero ooöoä cacíeMy oioxacTaaeeKax fla$$epeHUHaxbHHX ypaBHeraił, 
onaoHiaMuax AByMepniifi MapaoBOKag npoueec. ycpeaH«« 3Th  ypaBHeraa, noxyaaM 
CHOTeMy ycpeflHeHHHx oToxaoTaaecKax s a r a p e BnaaxLHhix ypaBHerag

t+T
•\? A (Ua ) d t +V(WpT) -1 J  d 4 ( t ) s i n  ( 00^ + ^p) d f ,

t
t+T

VB( üa ¡ d t  + V(UaWpT )_1 i  d4<ti>cos (Wp'C+^i d f ,
t

r#e

A(Oa ) = 0 , 5VTt ~1 J  (1 -a 2Uac o s0 p ) s i n 20 pd©p = 0 ,5  Ua <1 - 0 , 25apU2) , 

0
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2«
B(Ua ) = o,5rttUattłp )*1 J  (1-a2U2cos2©p )sin@pcos©pd0p = 0.

0

Ilofl pemeHHeM c h c t s m h ycpexHeHHHX cToxacTHHecKHx ÄH$$epeHi;HajiLHHx ypaßne- 
HHü noHHMajDT peraeHHe oae^ymneâ CHCieMH HHTerpaJiBimx ypaBHeHHâ

t+T
Üa = Uo +vj A(Oa (r)df-VWp1 f f 1 Jsín(upZ + <ep )dt%(V)dt,

° 0 0
t  t  t+T

ÿ p = Yo + V  J  B(Ua (r> (d t-v o T 1 J T‘1 J cos (a^C+^ldïlf ( t )d t  ,

K O T O p H e  RBJtíU O T  C H  y p a B H e H H H M H  C T p a T  O H O B H H a .  . f tX f l  B 0 3 M 0 X H 0 C T H  n p H M 6 H 6 H H H  K  3 T H M  

y  p a B H s hííídi u e T o f l a  K <M I H e o 6 x o j , i i M o  hx n p H B e o T H  k  y  p a B h s hhhm H t  o  n o  $ o p u y j i e

b b b
J $ [ x ( t )  , t ] d x ( t )  = J  <$[x(t) , t ] d x ( t )  + 0 , 5  J  ^  $ [ x ( t )  , t ]  CMf t ) d t ,
a au a

l'As $ [ x ( t ) , t ]  -  HenpepHBHaH no t  ^yHKxinn u HMeiomaa HenpepuBsyno npoHSBo^-
nyioj c M{ t }  = c [ x ( t ) , t ] _  xo3$$HnneHi ,nH$cJy3HH uapKOBCKoro n p oąecca . Tor.ua 
OHCTeMa HHTorpajibHHx ypaBHenafi b $opMe Ht o npniíeT b x a

dü » Tv (1 -a 2u2c o s 2© )U s i n 2® + 0 ,5  V 2U_1c o s 2® 1 d t+ v É (t) s in ©  d t , a L  p a p a p  a pj p

d v  = V {1-a^U^cos 2®_) sin ® . eo s  ®_dt + VU 1É ( t ) c o s © d t ,  
rP p a p p p  a p

K O T o p o f i  oooTBeicTByeT ypaBHeHHe KM

î f  = { [ ° ' S üa <1- 0 , 25  a2u2 ) + 0 , 2 5  ^ ] ( P j  + 0 , 25  V 2 « 0  + l £ 0 ) ,
a p

rae ?  -  nepexo^HHe BepoaiHocTH.
PemeHHeM st oro ypaBHem* HBjineT ch CTanHonapHaa hjiothoctł pac npe seme h m  

3HaneHHÖ aMiuiHTysbi CKopocT« nepeMemema KOMßaäHa

¿-{[o,5 Ua(1-0,25 a V ) ]  + 0,25Vu¡1} = 0,25 0 .

a * (üa>PemeHHeii si oro ypasHehhh npa rpaHHHHom ycjioBHH iimî\u ) = lim — y -  • = o
a ycjioBHH J  ?(ua)dua = 1 6y.neT

-a' •L:u" — 5ÏÏ”ü a
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J>(Ua ) = łtV 2 « [l + F<»] Uaexp [-1 /16 ît2 ( a ^  -  4 )] ,

r^e

A  2

A = V 2 V -1> F K )  = 2/ÍM1 J V X dx'
0

liexHHHHa f  (Ua) ÄOCTiiraeT uaKcnuyMa npa Ua = ap1̂  + 2)/l + i t  . O t-
Ky^a CJie^yeT, h t o  npa V — »• 0 u — •»■2 a’"1 o HaaöojiLneii sepoaTHOcibio,a P

TaKHM oÔpaaoM, nepeMememie KOUoaśłHOB no xaae o nouoąbB raßicoro m roBoro  
opraHa b paßoneM pexcHMe HepaBHOMepHoe h c Han6ojiŁmefl sepofiTHocTb» CTpeun- 
Toa K aBTOKoaeßaieaBHOMy n p oaeocy .

[IpaBHJibHOOTB noAyneHHoro Busola noATBepxAaercA pe3yxbiaTaisH OKcnepHMOH- 
TaabHux TeH3 0MeipaaecKHX accaeflOBanaä paöoTtj KOMßai'iHOB b maxiHux yo.ioBaax
-  nepeMemeKHe KOMßaäHOB b pBÖoaeM pexsiMe ycToiiniiBO nepaanoMepuoa, aBToKoxe- 
ßaTexBHoe. HapaMeipu nepaBHOMepHocTa nepeMemeraa KOMßaiiHOB oßycxoBAHBatoTca 
napaueipaMu Be k t opa BHemnero B03MyE>eHHa a oaoieMU hx nepeweqenHH.

OnopHaa o a o ie i ta  KOMÖatiHa, HaxoA-sneroca riOA seiłoTBaeM 3HaaaTeaBHHx AHHa- 
uaaecKHX H arpy30K , floastaa o ß ecn en n ib  Kax ycT oííhhboe e ro  nojioxeHae b n p o - 
OTpaHCTBe 3 a 6 o a , ia ic  h bosmoxchoctb nepejíemeHaa no a a s e . Haußoaee p a o n p o c tp a -  
HeuHbBi thhom onopnoil CHcieMu y o h h c th h x  KOMßaiiHOB aB x aerca  cucTeMa onopu 
K ouöaiira Ha KOHseiiep hah e ro  cneuHaxbHyio HanpaBxaioBürio h cbhsb  KoMßaßHa o 
KOHBeiiepoM. npHMeHHieXBHO k OToü CHCTeiie BBeAeM HOHaTHa noxHoä y cT oühhbocth f 
naoTHHHcro h iio x h o to  HapymeHHH y c t  oühhbocth  KOHCaiiiia b 3aôoe,

noA nojiHOii ycToiiHHBOcTBH KOMÖaäHa b 3a6oe ßyAßM noHHuaiB cnocofiHOCTb ero  
noA AeüoTBaeit Harpy3KH coxpaaaTb b cpexHeM 3aAaHHoe noacœeHae, npa KOTopou 
HOKJUonaeica OTpiiB 3aBaxbH0ft ciopoHH KOHBeiiepa ot iiombu hah xldkh rHApoAou~ 
Kpaia ot HanpaBaaxsueü b saBHCHMocth ot HanpasxeHiia BpaąeHHa paßonero opraHa.

IlOA naoiHHHHM HapymenaeM ycioßHHBOCTH KOMßaäHa b 3a6oe ôyxen noHHMaib 
Taxoe ero  cocT oam ie, KorAa hoa AeâCTBjieM HarpyaKH npoHcxoAHT BosBpamaeMbtfi 
b acxoAHOe nojiosceHüe oTpuB hah BeAHHHHa oTpuBa aaaaxLHOH ciopoHu KOHBeiiepa 
hah AuacH rHApoAOHKpaia ot HanpaBAaBąeS (b Gcibhchmocth ot HanpaBAeHHH Bpaąe- 
hhh paßonero opraaa) He npeBumaeT AonycKaeitoro 3HaaeHHa.

ïïoa noAHbiM HapyraeHHeM ycToiïHiiBocTit KOMßaäHa b 3aôoe 6yAeM noHHuaib Taxoe 
e r o  cocTOHHHe, KorAa noA AeficiBneM narpy3Kn npoHcxoAHT HeB03Bpaiąaeuhiii b h c -  
xoAHoe noAoxeHHe h nporpecoHpyiomHit oTpm 3aBaxLH0ß ciopoHu KOHBeßepa ot 
nOHBH HAH AŁDKH THAPOAOMKpaTa OT HanpaBAHKąeK (b 3aBHCHM0CTH OT HanpaBAeHHH 
BpaqeHHA pafionero opraHa) hah aeAiiHHHa hx o ip u sa  npeuumaeT AonyoKàeMoe 3Ha- 
neHHe.

Maie MaT u ne c kh e moabah f onncuBaioc;He cocTOHime KOiaßaäHa B 3aßoe, HueioT 
BHAi

-  npa i i  oA h on ycioïîHHBOcTH KoußaiiHa b  saßoe

JK®1 ł C r ^ V % ' M n - ̂  +F ynhn '  V p  + GKlco “ n’
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-  n p K  'lacTH'iHOu h  nojiHOM HapymeHitH ycT o i i n a B o o t h  KOMÖaiiHa

( j k*i - 2 , "

■ JKK^

r,ne j k -  MOMeHT HHepiîHH KOMöaiiHa oTHOCHTe.ibHO oca KaaaHaaj ßr » c r  -  Bejia-
v a s u , xapaKXepa3yjœnae, cooiBexcxBeHHo, pacoesaae saepraa a a aceciKocxB
onopHHX raapoxoMKpaTOBj M , H¡, ~ Moueam, cooxBexciBeaHO, miaöoBoft
nosysiKH u o ą  K o p n y c o M  KOMöaitea a  t peana b  3axBaTax nopianŁHoii paMHj 1 »  1 K »

* • •
hn, -  rweaa cooXBeiciByranax chji} Tt -  y ro ji noBopoia, yraoB aa
CKopocxb a yoKopeaae ; -  Moueai HHepiiaa KouöaäHa a npanoflHHMaeMoä nacTa
Koa&eäepa; -  Macca npanoAHHMaeMoä a a e ia  KOHBeMepaj Ÿ2, Zą -  yrxoBoe a
JiHHeäaoe yoKopeHae npanoflHHMaem oft aacxa KOHBeäepa.

ypaBHeaae, onacHBaioqee aaaaH aa KOMÖaäHa npa noaHofl e ro  ycioüHHBociH b 
npocTpaHGTBe 3a6oa, npaBOflaxca k Easy

CjieflOBaxejiLHO, Kanaana KOMßaiiHa b npocxpaaciBe 3a6oa b ycxaHOBaBmeuoa 
pexHMe e ro  paßoxn a ncataoił yc io fiaaso cx a  0 HaaßoJiBiitefi BepoaiHOciBB o ip e iiax - 
c a  k aBioKOJieSaxejibHOMy npoueccy, w o  h n o flisep aflae ica  p e s y j i t ia ia a a  SKcne- 
paMeHiajiBHHx xeH3 0łaexpaaecKHx accjieflOBaHag paöoxa KOMßaäaa co CMeąeHHHM c 
KOHBeäepa KopnyooM a CBH3aHHHM c hhm 0 noMombso nopiajiBHOft paMH,

Ms peaeaaa MaxeMaxanecKoä Mocean, onacKraaKjqeä nacTanaoe a  noaaoe aapyme- 
H H e  y c x o ä a a B o o x a  KOM6aäHa b  3a6oe (a3 -3 a  rpoM03flKocxa pemeHae « a ie iia ia a e c -  
Koä uofiejin ajis paocMaxpaBaeMoro cjiynaa Hé ap a B o ^ a ic a ) , cjiejyex : npa nacxan - 
HOM a nojiHOM HapymeHHH ycxagaaBocxa KOMöaäaa b  3a6oe npoacxoflai nepaosK aec- 
KHé KoaeöaHHÄ Kax KOMôaaaa, xax a aacxa KOHBéâepHoro cxasa  Boxpyr Hapacxa— 
■onax cpeflHHX 3HaaeHaä yrioB  noBopoia b  nepexoxHoä nepaos a npa h o j i h o m  Hapy— 
n e m a  ycxo&HHBOcxa a  BOKpyr ycxaaoBHBinHxcH cpe^Hax SHaneHaä y r , iob noBopoxa 
npa aacxHHHOM HapymeHaa yciofinaB ocxa. KpoMe x o ro , aa  eocxoaHae KCMöaäaa a 
n a c ía  KOHBeiłepHoro cxasa  oxas ubsjot BjiaHaae xax aiinJiaxyflH, xaa a nocxq&hhhb 
c.ocxaBJLHMnae BdKxopa BHe&Hero B03MymeHaa — c yBeaaneHaeM yxasaHHXix napane- 
xpoB Bexxopa BHemnero B03KyneHHa yBeaanHBaaxca y  run  HOBopoTa KouöafiHa a 
nacxH KOHBeftepaoro cxaaa . H acxotu  a  aMiutHiyÄH KojieöaHaii KOHBeäepa a  bom—

rae 'Pj =¥■!? oJy, Vy, ay - BéJiaaaHH, HMeraqag xox ace, m o  a Bbnse $H3aaeoKaii
cmucji .

PemHB sxo ypaBHéHae MeiOAOM K$n, nooiyaaM

p % , - *i2].
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öaftHa Moryi h hb ooBCasasŁ ssexsy coöoä — amiiuiiyAa a wacxota Koaeöaimä koh-  
Befiepa Moryx 6utb MeHŁjne aisrwaxyAH h vacxoxa Ho.xeOanKii KCHÖaäsa. IIojEyveHHMt 
xeopeTaaeoKHM nyxeM pesyjibxax a b bxoh oayaae noAXBepawaeica pe3yALiaxaMH 
3KcnepHMeHiajii>HHx x e H3omoxpaaeckhx HccjieAOBaHist paöoxw peasBBoro KowöaöKa 
od CMeąeHHŁos o KOHBeäepa icopnycoM.

l a i - c r a  o ö p a 3 0 M s B a a o J i H e H H u e  u c w i e f l O B a H H a  ( l e o p e x a n e o K a e  h  c n e u H ć u i Ł H s e  x e s -  

s o M e i p a a e o K H s )  C B H A e x e A L C X B y j o i ,  v x o  n e p e n e m e i a i e  o r h c t h h x  K O M Ö a ä H o a  c  t h Ö k s i m  

( ą e i i H H M )  x a r o B H M  o p r a H O M  K p a t a e  H e p a B H O M e p H O ,  a  C H O i e u a  n e p e M s ą e H a a  a B j i a e T -  

o a  a a x o K O J i e ß a x e j i b H o a ;  o n o p H a a  C H C x e w a  K O M ö a f i H a  o o  c i a e u e H H H M  o K O H B e S e p a  K o p ~  

n y c o M  h  m a p H H p H O  c  u h m  c s a s a H H a s .  a s a a e x c a  x a K x e  a B i o K O J i e Ö a x e j i b H o f i ,  a  K o a e -  

O a H H Ä  K o p n y o a  K O w S a i i n a  b  n p o o x p a B O X B e  O R Z c i B o r c  3 a 6 o a  6 a H 3 K H  k  a B i o K o a e ö a -  

H H H łi  n p n  H o p M a j i b H O M  p a ß c m e M  e r o  p o z o r n e .
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R ecenzent: P r o f . dr hafa. In ź . W łodzim ierz Sikora

PRZEMIESZCZENIE I STABILNOŚĆ KOMBAJNÓW 
W OBSZARZE PRZODKA WYBIERAKOWEGO

S t r e s z c z e n i e

W r e f e r a c i e  rozp a trzon o  problem y d o ty czą ce  dynamiki maszyn g ó rn iczy ch  -  
p r zem ieszczen ia  i  s t a b i ln o ś ć  kombajnów w o b sza rze  przodka w ybierakowego.

P okazano, że  chw ilow y s ta n  kombajnu w p r z e s t r z e n i  -  p rzem ieszczen ie  
w zdłuż ś c ia n y  (w spółrzędna X-X) i  s t a b i ln o ś ć  kombajnu w o b sza rze  p r z o d k a  

(o b ró t korpusu maszyny wokół o s i  X-X) o p is u je  s i ę  n ie lin io w y m i równaniami 
różniczkowymi typu  równań wymuszonych Van d er P o la , z losow ą prawą c z ę ś c ią  
(losowym wymuszeniem).

Wyniki otrzymane na drodze teoretycznej potwierdzają rezultaty badań 
tensometrycznych kombajnów ścianowych, w kopalniach.
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DISLOCATION AND STABILITY OF MECHANICAL COAL MINERS 
WITHIN STOPING FACE

S u m m a r  y

Problem s r e la t in g  to  dynam ics o f  m in ing m achines -  d i s lo c a t i o n  and s t a 
b i l i t y  o f  m echan ica l c o a l  m iners w ith in  a s to p in g  fa c e  are  c o n s id e r e d  in  
th e  a r t i c l e .

I t  has been shown th a t  in s ta n ta n e o u s  s t a t e  o f  m ech an ica l m iner in  th e  
sp ace  -  d i s lo c a t io n  a lo n g  a lo n g w a ll (c o o r d in a te  X-X) and s t a b i l i t y  o f  th e  
m ech an ica l m iner w ith in  th e  fa c e  (th e  tu rn  o f  machine body about a x is  X-X) 
can be d e sc r ib e d  by n o n lin e a r  d i f f e r e n t i a l  e q u a tio n s  o f  ty p e  o f  Van der P ol 
fo r c e d  e q u a t io n s , w ith  random r ig h t  s id e  (random f o r c in g ) .

The r e s u l t s  o b ta in ed  t h e o r e t i c a l ly  con firm  th a t  o f  e x te n s o m e tr ic  t e s t s  
f o r  lo n g w a ll m ech an ica l m ines a t  c o l l i e r i e s .

a


