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BBEALEHOHWNE

BuGpailAOHHHE TPAHCOODPTHHE MEXaHM3MH B TOPHODYIHOM [pO-
MHIZIEHHOCTH OOAY4MZIM B OOCHENHUE I'OfH NOBOJNBHO WADOKOE I1DPH=
MeHeHnme. Psmom Bemyuux mHCTMTyTOB M apemnpuATuli Comsa pas-
paGoTaHH BAGpoOMTATENNX M BAODOKOHBEMEDH 4, HarkoHeU, UEIHE
KOMIJIEKCH, MHOTLME N3 KOTOpHX floKasaal Xopolie 3KCNIyaTauioH—
HHE KadecTBa.

[JlepCOeKTUBHOCTE ﬂpHMEHeHHH BHOPAUUMOHHON TEeXHHMKA OpA LO-

Paoora punoJEsHa B0 BCeCOKN3HOM 320UHOM [OJKTE XHHUYEe—

CKOM MHCTUTyTE H JieHMHOIOpPCKOM opreHa Tpymosoro KpacHo-
r - | *
I'0 cHaMme | INoJUaMeTaJLINnYyeCcKoI'o xomomsara,

Hayuune pyxosoxmretin: npo@.,anT.TBXH}HayR H.A MAJEBMY
npod. ,00KT. TeXxH.Hayk B.M,[I0II0B

Omﬂuﬁanbﬂua ONIMOREHTH: npoe IOKT, TeXH HA YK ; Sxde OONe3HOrO MCKONAeMOoro AoKasaHa BUIHHEMM y4eHHMA. DI.KOP.
& POHYAD I ; axan.Hayx M.J,ATOUKOBHM # k.T.s. 3.A.TEPIOIOCOBHM nposeneH
HBHH.TEXH HaYK | NONPOGHHYA TEXHAKO-IKOHOMAUECKMl aHalu3 CHCTeM paspaGoToK C
| 9.A. BYHOHOB | f ; HcﬁOHBBOBaHHeM BAGPOTEXHUKK. LGKTOpaMil TEXH.HaYK H.T . JJYBHHN-
Beaymee npexnpusarne — BOCTORMAWSABOA t HEM & C.JI.JOBMHHM mcCenoBany ¥ BHEIPEHH pasiMuiHe BADUAHTH
: ' . ' f CACTEMH pa3paCdoTKA IOid NOTOYHOI'C BHAYCKa A4 NOCTaBKA DYAH.
Apropedepar pasocnam "Z8" Y7 1971 { TeopeT4YeCKAE OCHOBH pacyeTa BAGDALMOHHHX TpAHCOOPTHHX
Samura muccepraumu cocroures " J9" X 1971 na B . mamsH cosnaHs B.H.IOTYPAEBHM, U.M.BIEXMAHOM, B.K.ZBAYKOBHI

3aCeIaHN¥ YY6HOT'0 COBETa TOpHOTO JakKy/NbTeTa I2CECOKN3HOTD
330YHOTO INOJNATE XHNYECKOTO WMHCTuTyra /yia.llanna Kopuaruna,22/. ‘

4 np. Jokr.rexH.Hayk W.Q.TOHYAPEBIYEM npemnomeHH DAN KOHCTDYK-
uni BuGponMTaTeneid U pa3padoTaHy Teopusl OATGpMOHHYECKOLO KOJie-

C muccepranuei MOXHO O3HAKOMATHCS B OUOJUOTEKE MHCTU- GaHMA ¥ BAASHME YACTOTH HA CKOPOCTE TPaHCOODPTHPOBAHAA H ID.
TyTa. ' | Teopas KoNeGaH4A 4 BAGPONOrPYREHMA CBall NONPOCHO U3JIOKEHA B
. - ” i ; -
| AnrTopedepaT HalNpaBisieTCH el ﬂfz;é:ﬂ;ﬂuﬂwuﬁ, rpynax A.ASBJICHCKOI'O, C. C .HOPEKKO, H.I'.PYCAKKOBHM, J.,J.XAP
| ' ~ KEBVYA, C.H,JWKOMCKOI'O # mp.
@7t i kcoto =L y H -
. e ecMOTDA Ha 3HauATEeNbHH 00BEM MCCAENOBATENBCKAX DPacoT
Ipocam Bac ¥ Bcex 3@WHTEPECOBAHHHX JiUl [AmMET0 ydpexmue- 1 06JacCTH MCOONL30BAHMA BUOPOTEXHAKM Ha TpaHCIOopTe, BOOPOC
AXs OPMHATH yJ4acTHEe B 3a8CeaHuu YYeHoro COB8TAa, [0 CBSTieH- | CO3IaHAA CaMOXONHEHX BEOpondrareneifl TpedyeT manbHeuwero A3yue-
HOTO 3aMUTe IMCCEepTalldy WJZ NpUCJAATh CBOM OT3HEH B 2-X 9KS3. Hiig. B TeXHKYECKO# nuTeparype # NpaxkTHKe MHCTUTYTOB N 3aBOLOB
no ajxpecy: Mockma, U-<78, ya,llapna Kopuarusa, X.22. Lce- i OTCYTCTBYOT PEKOMEHIAUAM IJf NPOEKTAPOBaHUA MeXaHusma nepe-
COW3HH} 3a049HHi NOJUTEXHHAYECKHAR UHCTHUTYT. | LBAEEHAA YEAPHOI'O THAOAa 4 ONpefesieHdsa CKOPOCTHA NepeMeileHid |

BAGpOOMTATE/NA, CHAOKEHHOI'0O TaKiM MeXaHHA3MOM. VicnonpzopaHue
ﬁ IS [NepeiBuxeHiA BACponATaTeNld CHUAH yrapa ABISOTCA NPURIMDNAATIE-

- | 1 FO HOBHM pelleH#eM, 4YTO NONTBEP#IAETCHA &BTOPCKMMACBULETENbCTBa-
YueRuii CeKpeTaph I'.CBUPUJIEHKO ? -

0




wp Ha maoopercHES Bk 188443, 290I23.:

. [enp & 38@najde HACTOAMHUX ACCNIELORSHRAN — Ji3y4YeHWe HCnoNb-
SOBaHEfA CEAMN yXapa Badparopa Iid nepeMmeniesEna BUODPONNTATENA B
PODEHX BHD8GOTRAX [OX OTOUTOH B3PHBOM DYNOii, ONpeneneHue CKO—
pocTH XBHEEHHS, BHOOP KOHCTPYKTHEBHHX NapameTpoB W paspasdoTHa

MEeTOIEKH pacdeTa -CamOXOIHNTO BROPONATATEN A,

TIABA 1

KPATKHiA TEXHUKO-SKOHOuVYECKM AHAJS BUEPALIOHIC-
TP AHCIIOPTHHX indlliH JJii BuilYCKa FYuH 13 BIGKUB

:EO%T%?&@ I npou3pelieH KpaTKuil KPUTHYECKUHA BHANA3 DPas3JnIHHX
BApHAHTOBY OJPYMEHHOA PYIH M3 GJIOKOB, CIEeNaHO TEXHUKO-2KOHOMHYEC-—
KO€ CpDapBHEHHEe BapMaHTOB. BecbMa NEPCHEKTUBHHM HANDPaBICHWEM B
COBEpmEeHCTBOBAHAA TeXHOJIOTHK NOI3eMHO# HNOOHYM [OJNIe3HHX MCKONae—
MHX SBJfETCH BHeOpeHHe CHUCTEeMH OOI3TamHOIO O0OpYlLEHKA C TOPLIEBHM
BHIyCKOM DyIH, KOTOpag HO3BONAET YIPOCTHUTD KOHCTPYKIIND IHuUA,
T XHOJOCAP OYMCTHHX DPaCOT ¥ COKPATHUTH O0BEM PYYHOIr'O TpyILa Ha IMpO-—
XOIKe B OUYMCTHON BHEMKe. HamGojee DalMOHaNbHHM THIIOM 060py IOBaHUA
-JUIA JCJOBH# OOTPDYy3KM A HOCTaBKW M3 TOpLA BHPAGOTKM ABJNANTCA BUOPO-—
nUTaTENR, KOTOPHE B OTAAYME OT CaMOXOAHUX MallidH A CKpenepom,
 CHOCOGHH padoTaTh NpA RHAYKTENBHOM 3arayONeHHA B Oo0pyuWIeHHYD I'Op-
HyD Maccy, 4YTO yMeHbIaeT yroj eCTeCTBEHHOI'O OTKOCa, yBEJNYUBaAET
pasMepH NOTOKa BHIYCKAEMOTO Cj0A M ChuxaeT NOTEpPH 1 pasyooRNEBEa-
HEe DyIH. HemoCTaTKOM IpMMEHEHHsd BACpONATaTENEM TUla BI-I, YBP-l,
"BuGponataTenp 0", ABIAETCA OTCYyTCTBUE MEXaHN3Ma nepelBUKEHUSA,
KOTOpPHiI HEOOXOIMM IO TEXHOJNOTHH JNOOHYHM PYZAH C BHIIYCKOM €€ B Topeln
rOpEO¥ BHPaOOTKH.

Hanuume y BHCpOmATAaTessd MexaHW3ma NepelBMXEHAH COKPaTHT
TPYLO3aTpPaTH Ha €ro MnepecTaHOBKYy CO CiOA Ha Cn0it, NOBHCHAT 0€30-
D3CHOCTH OOCHyZMBAMErO IepCOHana B ODHWOJM3UT €rc IO MaHeBpEH-
HOCTA B 3a60e K CAMOXOILHOMy O0GOpyILOBaHMW. B KaueCTBE MEXaHASMA
nepel(BEXCHHAS . ODEMEHADTCA: TyCEeRAYAHM H KONeCHH#A XOm, TOJNKaTelH,

TOPA3OHTANBHaA COCTaRAANNAA camo0anaHcHOro BACpaTopa, KOTOpPHE
He OpHCOOCOGNEeHH XIA paCOTH 0OJ 3aBajoM DPYyAH, A He o0najanT He-
O00XOIuMOi HaOOPHOR CHEHO# MHJM Xe INPEeINCTaBiAlNT COCOE CIORHYD
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METAJIOEMKYD KOHCTDYKIRKN. LpEMeHAETCS TaKke TAranbHOO yCTpOi-
CTBO, KOTOpOe TpedyeT OpH U3BJEYEHAHX BUOPONATATENA YaCTHYIHYD
OYKCTKY OT I'OpHOf MaccH B He ofecned¥BaeT PEBEPCABHOCTE IB#A—
eHWA BAGpOOATaTend. Jng BHOpomMTAaTENeH rienecoofpa3Ho OpH-
MEHATH MEX3HM3M I[epelBMXeHAs YHapHoOro tuma, T.e. CAXy yrapa
camMo0alaHCHOrO BEGPaTOpa, ¥ KOTOPOr'0 Bpamapwrecs W TPYymAeCH
NOBEPXHOCTE HM3O0JAPDOBAHH OT BHeuHell CpelH.

Ha JeHMHOT'ODPCKOM HONAMeTaJNMYeCKOM KOMOMHaTe aBTODOM CO3-
&y M ACOHTAHH IBe KOHCTDYXIEM BUCpONMTaTeNei, OTpadoTaRH
CRJ TEXHONOPMYECKAX M KOHCTPYKTODCKAX 32na4, KOTOpHE OHNE
#COONB30BAHH PANOM MHCTATyTOB, B TOM diCIE K BHil{1ige TMETOM.

'l A B A it

JC0BY TEOPMH CAlQIEPEIBVKHOIO BYUBPALMOHHOTQ
TATELA

Bonpoc MCNONb30BAHXAA CHJH yhapa I NepenBAXEHAA BROpPO-
natTateneft B NredecTBEeHHOH ﬂiaapyﬁemﬂuﬁ NPDAKTHKE H3yvYancsad He-
IOCTATOYHO. UCOGEHHOCTh MCCHEIyeMO# KOHCTDYKIHH BEOPOIATATENA
33KOYEETCA B TCM, YTO BHGDATOP CAMOGaNaHCHOT'O THIE yCTaHOB—
Ted B HAOpaBAHK.MX C BO3BMOEKHOCTBK BO3BPATHO-NOCTYHATENBHOTO
npUxeHnd. B 32DUCEMOCTM OT HaOpaBJeHAA IBUREHAA pECpPaTOp uepes
3BeHO WaTYHHOIO MEexsaHM3Ma NepelaeT HBOPaBJIEHHOE yCHUINAE TpaH—
cnoprapybme# miowanke, HaHOCMT yHapH OO yIODY RKOpIyca BRODPO-
NUTarend, BHeIpsA erc B OTCRTYD I'OPHYD Maccy. [Io yCNOBHK BH-
0yCKa pyIoH M3 ON0Ka BHEOpOOMTATEND NONKEH padoTaTes OO IBYM
nporpamman :

I/ PHEIDATHCA NON OTOATYH TOPHYW M&cCy, ONHOBPEMEHHO

TLEHCOOPTApYA MaTepHal;
2/ nociae 3aTMyGNeHMs OCTAHOBATH LBAKEHME M NpUCTYOUTh K

TLEGHCOOPTY MaTepmana U3 O0pymeHM:A.
PexgM padoTH BUOpONMATaTeNd ONOpelenseT 32KOHH KONeOaHus



C21100aNaHCHOTO BMGpaTopa. [ia TOTC, UTOGH BUGpOMITATEN: nepe- | | | . s b
MELaTICH, K HEMY HEOOXOZMMO NMPUIOKUTH YCUIME, NDPEBHNAKLEE CHIK | = I
COIPOTHBIIEHUA» BEAYUMM, 3BEHOM B BHODOMMTATENE ABIAETCH BUGpa- T . 3
TOp, COBEpPUANIUM 3@ CUGT BO3MYyWAwWE# CKIH BO3BPATHO-NOCTYIa-
TEibHHE IBUKEHUSA,

[lpn pemeHuU 3axaun-"CaMoZBUEEHUE BUOPOIMZaTENsA 3a Cuer
CHJIH yZnapa BMODaTOpa' ,KoJeCaHue Teja ¢ COYyZapeHueM 06 OrpaHu-—
INTEens‘~ BBEZECHH CHEAyLmME LONMYLeHNs:

a) KOpIyca BUGDOMATATENA U BHOpPaTOpa paccMaTpuBanTCH,
KaK aOCOIWTHO TBEpAHE Tena,

0) yZap Mexzy Bﬁcpamoﬁbm 1 KODIYCOM BMODONMMTATENA fABISET—
CAA 20COJNTHO HEYNDYI'MM I MT'HOBEHHHM;
B) Ze0ayaHcH BUODpaTOpa BPaMawTCA pPaBHOMEDHO M AeiicTBYoT " _
Ha8 BHOpATOD C CUNOi, HampaBledHO! BAOAD OCH BUODONUTATENSA, | > A
ARTUBHOIt cunoit sasnsercs BO3Myuawuwasa cuia BUOpaTOpa.,
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Ha puc. I K¥30GpaxeHa pacyeTHas CXeMa CaMOXOZHOI'0O BUGpPO-
TMTaTelrs, y KOTOPOI'O TDPAHCHOPTHMPOBAHME MATEpuUala OCYLeCcTBIfAETCA |
SHEPrUell KOleGanmerocs. BuGparopa. Iif YEr0 TPAHCNOPTHAH MIO— |
Ualka CBA38Ha C BUODPATOPOM KPUBOWMMHO-WATYHHHM MEXaHU3MOM. Ha '
zapuup C  geficrsyer cmma N KOTOpasg CKJIAZHB3ETCA U3 Beca
TPAHCTIOPTHON NIOWAZKK M TDPAHCIIOPTHPYEMOTO MaTepuana, I'opuson-
THIIBHO cocTaBampuas R cuad N Bemuunha nepemerEas M saBmeyt

OT BCTNYMHH HAKJOHA WATYHOB KDPUBOWMNHO-IIATYHHOI'O MEXAHN3M4 . f
01:238HO, UTO B NPaKTUYECKUX DacueTax NpUpameHue cuin K ; ]
MOXII0 NDUHATE NPONOPUMOHANBHO BENUUMHE AMIIUTYIN KONECauus | gl
BIIGDJTODA. |

Puc. I. PacueTHag cxema K deEﬂEHSHHﬁ CHOLOCTH IBHXEHHAA BHOpONUTA-

4717 DEWEHUA 3aZauu, OTBEYAWWEN HA BONDPOC NPH Kaxix yemo- |
BUSIX B C KaKO# CKOpOCTBHN GyZeT NepedemaThes BUOPOMMTATENE, CHAG—
X EHHH) MEXaHVN3MOM NEepeABUXEHUA YZAPHOT'O Tuna, COCTABJNEHH IB3
AMDPepEeHUNANbHEX yPaBHEHUS, OMICHBALUUE ABUKEHUE CHUCTeMy MEXQ—

* {
HisMa B NMEPBOM NpUONMXEHUU. [lepBOE ypaBHEHME OMUCHBIErD ABUREHNE |

BUGDaTOpPa AO yAapa. Bropoe - coBMECTHOE IBUKEHKE BUOpaTopa u ‘«
BUOPONNTATEJNA C MOMEHTA yZAapa, °

f

MaCCH

L

YyI'7IOBOH CKOCOCTH NeJa&NaHCOR;
aTorsa -

a. JaBACHMOCTE HYTA NepelBMREHVA BUCRONMTATENA 38 YJjaap OT
U0

Tend M HCCHEeDORaHue YpPIBHEHYA RRALEHUA BACDONUATATENS:
B. JaBHCUMOCTH 0OYTH MSLCIRUXEHUS BRIDOMATATENA OT

.
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YYUTHBAH, UTO MHTEDPEC OpPeLCTABASOT TOABKO BHHYMLEHHHE KOJIC-

M =Psin{wt +@) +N{tg +1gp) -x.(0 +C) + Ac / - i 0—
XM, R sin 2 ( d gcp,) 04} S /1 GaHNs, BAAAOLME HA CUIy ylapa, fensuii WieH ypasHeiidd (4) uCKID-
Y | YyetH. |
M =xM, - W
Xol ly = Kgl'lg : / 2/ CnemoBaTeNpHO
| h+Q . )
rne M, - Macca BASpaTCpE, KI'; | M g sin(wt +¢) - (5)
M, - macce mudponAaTraTend, Kr; " : .
| ' k — U == —— — . 3
D - nosuymanmssa cuna sudparopa, Hj lpa @l =7 = I g CGS@T' cosp=-1
N — CHJI& H3BiEHKA CTCiIS2 TOPHO# MOCCH HAa TPAHCIOPTEYX sinwl sing =0 _
IUTOWETKY , H; nepsas NpousBonHad ypasueHud (D), yuHOREHHAA HA (-1), BHpaxa-
o, — YyPZIH HAKIOHZ K PEPTUKENE FYJIuC LETYHHOIO MeXaHnava; ] - eT CKOpOCTh KoJe0aHnda BiOpaTopa
C - REeCTKOCTEL YIpyroro 3JIEMEHTa, H/M; . h+ Q ” )
= @
Xg — GMONUTYIa KojeOaHu: Rrlparopa, M; | 6= Wt —P ! |
X. = BeJMYUHA OEepeMelleHXA Bndp_onn*ratrenﬂ, 3& ymap M; 4 4 BTOpad NpOH3BONHAA-YCKODEHHE, KOTODOE mpH t=wi n Y=0
W' — cyvMMapHHe CONpOTMBNEHUA [epeMerieHyuk BuOpomuTaTend, H; | o
= . C : pasHO HYIO X,=10 .
A - npemBepuTenbHas IedOpMalMsg YNPYyroro JnenMeHTa, M; ” .
0 - npumpaineuue peakumy oT cwim N ¢ H3MEHeHHEeM YIJIOB Torga ypasHenne (<) saniueTcd :
H/M . |
- . : 5 e | (7).
. YemeHMe JIHEHEHOTO HEOTHOPOAHOI'O ypapHeHus /1/ HajireHo B ,, Xn M, W _
-~ OLMe : | | | . pHTerpal KOTOpPOI'o onpejeiseT BeNMYMHY OYTH AEpEABI:elns BAOPO-
- o nyTaTeslsl 3a OUMMH yrap
.xl: = x;, £ g XE ' / E’ /

g = ﬁnft, dt, + C.fclty

rce X, - oS@ee pemeHne ypapHeHid /L/ 0C3 Nporoi wacti,

T e I
X — 4aCTHOe peileHue ypapeenmn /1/ ¢ npapo# yacThw, nn
oCuii KHTEerpal KOTOLOrO LpRnGTasied B BALE ! W t! ,
' et (15 Y
X,—, - M 2 ¥ C't.y e 2 C 2 & (8)
Xg =x:"’is‘= QSin(Rt-i"d.) - h +Q 5[n(wt+LP} "4/ Vs | : §
R -w? ‘ . JULR nanpheliuero pemedas ypasieHua (d) UCNONB30OBaHA Teope.a

l—:Ee - -} .:LaPHD .

h — p M : = + ’ |

© ¢ j -RmioEciMy llo HauabHHM YCIOBUAMS
_ S ! ' Me
Q [N(tgck-t-tgtﬂ)iv}c] Mg . t.=0 : x =0 ) Xan=T Y
I ;i uHTerpaiam ypanHenusa (7) onpeueieHH NOCTOSHHHE KOy AUHICHTH

j
C, » s o |
locne nopcranoeky sHauesnic C, # (, n npeodpasosanis




ypasHesne (8) szanmmercs:

o (B oM —WE) ()
Ma \ @R 2 N -k

Takam odpasowm, ypasHenue (9) sBigeTCS DE3yABTATOM COBMECT-
HOI'0 peleHzf LBYX mudjepeHumansHex ypasHedu?r (I u# 2). 3mecs
L, LAUTEeNBHOCTS, COyILapeHui., | |

L BHOODa ONTAMAIBHHX NApaMeTpOB BMUG:HOOMTATENS [DOBELEHO
AcciaeroBaHue ypasHeHMA (9), Kak (iyHEUMD xn==$(LuJ :

O6nacTp onpemeneHns {YHKUMM HAXOZMTCA B Mpelenax

(‘I/R— l/R—) . (“‘C"c‘ ’ :"l/R—) ) ( /R ,'3"‘:’} "

1

npn fim .P(Lu) — oo ;
- w—=VvR+0

S, fw) s

i .. .

LA accnegoBaHus ypasHeRna (9), xax OyHRUMAE xn~u/(T4J,
smecto Bemmuud h (@ # R nmoncrapneHn uX 3HAueHAd ! 1poBe-
LeHO npeoOpa3oBaHiue, ,

llocie wero ypanHerne (9) npumeT BHE :

B T Me W | (10)
Xn _h“UzMB_Cn 2 A ‘

LAS T C.=0+C

=[P, +N(tg +tgp) +ac]t, @ M.’

O6nacTs onpeneneHus OYHKIAN HAXQNUTCA B NDELEIAX :

. Co
(& 2e2) 5 (0« ).
Paccuarpusana Gyukuupo (I0) B sTax [pemenax BANHO, YTO
npu M, = 7 (M,) = Wiz
’ E ? 2M,
npu Eime 7(”3)7" ey
Me-r-u—;i,+0
1pA Eimc .‘}-(MJ'——- + o<
Mg oz~

[1p4 fin}

ME—--C-'-::

= vvt”)
—-h v
FM)—~ (T-3%)
i i r i f‘ .-v. n - o ;
:.CCIENOBaHNe ypaBHCIMA 9/ » IyHMIHAX Xn-"-\((wl, X.=F (M),

S&BVCHL.OCTE KOTCPHX A305p8K24& HY DPUC. I MOKUIHBEET, UTO np -

ARTAR M2TOLNKKE pacueTe U 3&I0WECHHW2 HAYahUHe YCICBUA YIPOCTH-
Jui LCWCHME 3anauul U GprOnu3unii TROpHo K NraxTure. PacxoiieHue
TeC.a4 C NPaKTUKO:Z T 001&CT4 [E30HSHCE MDY X% o0, ciaeqyer

iﬁl""-i

CTFEOpLCHTHAPOEETh Ha Ju3€ SKCIEeLMAGHTAN-HHX TaHHNX .

4Pl TPEHCNOPTHLOBEHUM HMETEDUENE WECTKOE COyIalGHIKE IRy X

TLil, BACSUTORG M KODNYCS, HeOSAR&TembI0. 3 aTon CLyule megTire

Jat 2 LalllOHGJABHO 38MEeHMUTH JURPYITAKY, LNS YCTO REeXUY OrpaHnuiTe—
€L, ¥ IO, BMZHL. TenCM RBROIATCIH JORLYTHE 3nenelT (G,

. l'ecyeTHas
CXeua n, “BelieHa Ha Luc. 2. Cuna N

JLITHRECT BEC TLSHCICNTHOL
# Tpi3a, KROTOLHY HaxXCLUTCA Ha BUSLORDAT:TEAC,

Yl ala

g

NG Ky
Feakitad cuay N razuT Hs Opy®iAHY B PE3YyNpTaTC IOCHKEHI A
FE€IOLMIDYTTCA HE HEelOoTOoDnyY BENTMYHHY A

1'0LU3CHTaNbHAA COCTapaAnTag cumy N
HEe

Op€OenseTcs] ypapHe—
R =N (tgok +1g9¢) .

COTTHCKU GHKGAO CTaTURU yivieenm

F‘? =Cl 7\‘l J / 11 /

|lp

-CpOMEILS-Mel 1fenT2a MacCcH BUUPATOra HA HEKOTODY:Y Penmuguyy
=X, MGHSAETCA BeNMYKHA DeaKlUyM Cumy He Bequunny =+ X, C, .
AW € UEHIIMENBHOE YPaBHEeHUE IBURE HHUS rUODaTOna 3anrieTcsd :

.‘.J‘E. Mg - AC, =P, sin wt + N[tgd +t9(ﬁ)—c,i\, /12 [/
SBOLA OG03HAYCHUSA *

— U8 _ p2 " B _ : - N(tgo(-i-tﬂ}._%'
ME R| 3 ME, h ) Q | MB

I YYATNREA, YTO N(tgo{ +1g 'ﬁ) = 0 A,

ypaBHeHue /i</ sanuwercs:

i, +22,X| == h Sln w-t
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Puc. 2. PacueTHasa cxema NINA OOpeLENIEHAA AMINUTYIH KONe—

OaHuA BHOPATOPA 4 MCCNELCRAHUE 34BLCHUMOCTH aMOIN—

TYZH OT YI'JIOBOK CXOOCTH He34N3}ICOR.

[, 2, O 00n8CTH CYWECTBORGHUSA TYHEIIMM

MpEEEMAs HAYAJbHHE YCIOBHA MePHOTKEYIECKOrO [IBUXEHHES Tejaa:

| ‘ppgr 1T=0 , X, =0 X, = 0,
o T | c w =B
aIpa 2w ! - Ke=Xe' 5 X, =Xg ,
35KOH JCTAHORMBIEIOCH NBHREHMA 3aMAMETCH :
X, = —"— sinwt | /14 /
i Ri _.wz .

Ipr Sinwt=| nmepememenre meRTpa MAcCH BHOpATOpa OTHO-
CATENBLHO OCeif KOOpAMHAT NPMHEME&ET MEKCAMaNpHOE 3HAQYEHHE K THC-

JeHHO paBHa a0COINTHOKX BeIHMYAHE . i

' b, o0 g - / 15 /
‘4 ‘- § RI""UJZ_ ; | |

UccaenoRanne aMIIATYAH KoneGaHMa BHOPATOpA, Kak (yHEIMA

)
X, —-ﬁ (w) ooxasamm, 49TO 06nacTh CyUECTBOBAHASA §yHKIAA HAXOILHT—

ca » mavepsanex:l—oo ,~VE) 3 (VB,VE) 3 (VE ,o0).

Pe3yspbTaTH ACCAELOBAHAA M300paXeHH Ha DHC. 2. Kpusne I, 2 ®

3 OTPAXanT 00JacTh CyuleCTBOBAHAA (yHKUIUH,
Miccnernyemuit caMOXOIHHHA BAOpDOOMTATENH OPUHIMIHAANBHHX OTJIA9UH

OT M3BECTHHX He maMmonepejBAXHHX KOHCTDYKOME He aMeeT,- Orandamrcas’
Mo BECKa TPAHCIODPTHOA IUIOWEANKA H crnocol mepenadys 9Hepruy camola-
JAHCHOI'O BMOpaTopa Ha TPAHCIOOPTHDOBAHWE MaTepyana M CcamonepenBi-
ReHue BMGDONMTATENA, UTO NPU3HAHO M306DETeHHEM. .
ipapwra. EOXODPA MCXONHHX JAHHHX MPOA3BOLATENHHOCTH MOl
NDX NpOEKTMPOBAHAM CaMOXOLHOTO BUOPONUTATENS OCTaWTCA 0e3 M3MEeHe-
HEl OT OOWEeM3BECTHWX, KOTOpHe M3noxend B.K.JbAYKCBLEN, B.H.HUTY -
PAFER, 1.0 J'CHYAPEBMYEM 7 mp.
B @m3ydaeMOii Cxeme CaMOXOIHOI'O BACPOOUTATENA TPAHCOOPTHAA
IOmanKa MOXEeT ¥MEeTh NepeMeHHHA yron HAKIOHA, 4YTO BANAET HA CKO-
i{ DOCTh TPAHCHODTHDOBAHEA MaTepuana. HaupHIONHEeAmMUiA peXAM BHGDONU-—
Tarensa OyIeT Op¥ DEBEHCTBE POX3BOJATENHEOCT e HAKJIOHHOY ¥ TOpPE30H-
* ranLEO# gacrTef TpPAHCOODPTHOR MAOmazEd. IOTepH CKOPOCTH BHGPOTDAHC-
NOPTUPOBAHMSA 0O HAKAOHHOR JacTH TPAHCOOPTHOH ILIOMALKH MOXHO KOMIIEH-
CHpOBATH NpA IOMOWZ HA3MEHEHAA BeNMUNEH AMIUIATYIH KomeGaHAd. IpHA-—.
HAMAE BO BHEUMAHME, UTO AMIUIATYAA KoleCaHuA ABJSAETCA BaKHHM QaKTO=

s

HOCTH,




poM, BIAARIIM Ha CKOpPOCTBb TpchquTHp-DBaHM, [ICOBEOEH aHanus
wexaHA3Ma CaMOXONHOrO BASpomUTaresns. METONOM IDadiMiecKoro dHa—
33 MEX4HA3Ma yCTAHOBJEHO, 9YTO MERNY aMIUIATYNOU M yTJIOM Hampae-
JeHAA KojeCaHmil CywecTByeT onpefeneHHasa 3aBACHMOCTH, KOTOpas
E3MEHSeTCH [0 TIHIEeHCanbHOMY B3aKOHYy M ONMCHBAETCH YDaBHEHMEM :

A=x+ylgs | / 16 /
TEe X,y — NOCTOAHHHE KOIDHUIKEHTH;
3, - YTOI.HAmpaBlIeHAf KoJeOaHnil, Beji9uHa nepemeHHag 1o
IJIAHE 3BEHAa, |
A - avmigTyna KoneGaHAA MCKOMOH TOYKM NpPM YTJe HAKIOHA
KoneSanns. |

OCTOAHHHE KOSMMUIMEHTH X ¥ | OnpeleyNeHH N0 I'eOMeTpu—~
YeCKUM HapaMeTpaMm MeXaHm3me

mpz 1 ="g'- y ﬂg_"‘“ Aoy Be=B , )= fis
meg t=F qa,= 0 Be, =B , ¥ =0 /17 /
npn L "%_)E ) ﬁrf—"gi 9 GB. =B 5 ¥ =N
npp  t =27 HS,:-O y [, ;(3. y = 0.

B pesynbTaTe NpeoGpazOBaHMi; MOXYYEHO

v s H.[Sins(i&'::fl) = sing,] I /18 /

KOB@PUMIEeHT Yy oOmnpeneneH u3 ypapHeumii /I16/, /I8/ M Ha-
YanbHHX yCaoBuit /I7/

— A (| _ sinfl,+8) —sing
4= 1 .(l Siny, n“‘) / 19/

SaMeHa NOCTOZHRHX KOS({MUMEHTOB X W y B ypapHeHrz /I16/

AX 3HAYEHHSMKM TIaeT ypaBHeHue /20/, BHPAX&WNEE 38BUCUNMOCTE MEXRIY

aMIUIETYIOM KONEO&HUA K YIJIOM HaNparJIeHUs KOneOaHumi, B J0OO# TOY-—
Keé TPAHCIOODTHO#R ILIOWAIKKM

ﬂ" sin’, ( sin (¥ +@:) —sin B, |

= | o '__' sin (¥,+B) —Sin 3,
Sing, Siny, +_ 193, siny, 19 B, )‘/ 29 /

.,

THAABA Ui
SKCIEPiMERTAJbHE JCCIiNiOBAHVA

Ins yCTaHOBNEHMA IPAHAL CXOLUMOCTA TEOPUH C NMPAKTHKON K
OLEhxW MOT'PEWHOCTEH. OPOBEeNEHH SKCIEpPUMEHTANhHHWE WMCCIENLOBaHMA.
CornacHo gopmynw ./9/ BennumHa NepeMeweHMA 3a yOADP €CTh CIOKHAA
QY HRIA A X.—.-‘='F(CU y My , Ma , W, ty , ¢) . B Hacros-

f (0),

i

mex pad0Te HUCCASHLOBAHMK IONBEPI'HYTH 3aBUCKMOCTH Xn

Xn"'"?_(M:) ) Xn"‘—-t})((}) y x3=¥(uu)_
pnEmmMas BO BHUMaHME, YTO MAMTENBHOCTH cOyIapenua 1, oxa-
SHBAET CYymMECTBEHHOE BIANAHUE Ha BENAUYUHY Xn » OHa8 DET'UACTPAPO—
BajlaCb IIpA IIOMOMA COELMaJbHOI'0 HaTuyMKa. M3MepeHMs NPOBOIANKUCE
C IIOMOWB NAaTYMKOB, CKOHCTPYHUPOBEHHHX QBTOPOM PacGOTH.
llccnenozaHua NPOBOINMMUCH HE CaMOlleDelBAKHOM BUOpONUTATENE
UBCOTOBJIEHHOM B MacuTade I:I10 DuHaAMUYeCKM NOIOGHOM HaTy PHOMY
00pasny. VMIYyAbCH BHHYXIOEHHHX KOJNEOGaHMiA BuGpaTopa H BUOpONATaTE-
JidA BOCOPUHAManUACh HaTHYWKaMil PEOXODIHOIO TKNa, NPenCTaBilsoimi
CO00i MPOBOJOYHHE CONDOTURNEHMSA. IIONBHAHOR KOHTAKT BHIONHEH M3

. CepelOpAHOro cnnapa. TeH3OMeTpUYECKUE NATUUKK COOpaHH C KOMIIeH-—

CalUBOHHEM CONPOTHBNEHHWEM B MOCTMKOBYKO CXeMy. B KauecTme peru-
CTPHPYOIETO Npuadopa UCOOAB30BaH ocuunnorpad H-700.

PeweHa 3amava nomoGms M pasMepHOCTEl I YyCTaHORNEHa CBS3b
MERLY MCCICLYEMLM CaMONEepELBMHHHM BUOPOMMTATENEM M HATYDIHM
oOpa3uomM. Kpurepur nomoGus UCCHAENyemMOli CACTEeMH HaiIeHW o npe-
00p&30BaHHHM AudibepeHunanpiuv ypaenedgusm /I u 2/,

Xa M, +x.(c+0) =P sin (wt +y) +N(!:got +tg9¢,) +ac =W /21 /

B KOTODHX BENR4NHA Xy ypaBHeHUR /2/ 3aMeHEHa ee 3HAUEHUEM

M3 ypapHeHud /I/. Pa3mepHEOCTH BCEX UIEHOB ypPaBHEHMA ONMHAKOBA
apTyMEeHT CUHyCa O(espas3MepHas EeNduYMHa. SHaK gudhepeHuunana He
BIUAET Ha DasMepHOCTb. CNeNOBaTENbHO, ONYyCTUB 3HAKU IupiereHin-
POBaHRA ¥ [OONENHMB BCE YNEHH HA OJUH M3 EI'0 YJEeHOE, MOAydaem Ge3-—
pba3MepHHE KOMIJIEKCH BeJWYUH. YI'OJl COBUTa (a3 (0 Ha KpUTEepuu




OyHeT HOCTHIaThCH B

nomoGug Re BIRSET NP (=, - » TO3ITOMY €ro onmyckaem g
s yOpoueHAs BeNeHAs 3aMCH NDOASBENIEM HEKOTODHE 38MEHH B mufche—
peHIAanbHOM ypaBHeHAR /2I/, mocie 9ero OHO 3alAWeTCs: .

d% Ly —D cin cor s
M"E +X,C, = P sin @t +Nz W ’ /22/
rre Ny = N(tgok+t_gtﬁ)+?\c — OpeliBapUTENbHAA CHIA ODPUXATHS
. MaCCH BAOpaTOpa K KOPIYCY OMTaTe—

i

_ | i B K " ye

. -Haigemn xpurepms momodms: 1, 4 [, , My , My, M
HPH A3y4YeHAA 'y CTaHOBHEWEI'OCH JIBMB HiASI HAQYaAJIbHHE yCJIOBHUA Xgu, 'Uﬂ‘
B 4YHCJIO NapameTpos, OHPE,H,EJIHEUEHHX IBAXEHHE CUCTEMH He BXOIAT,

CAeIOBaTEeNbHO U KLUTEpKeB HMomooda OyIeT -Ha IBa MeHple. i
32 JOCTaTOYHHE YCAODMA NONOCHA MOXHO OPUHATH: | f,
U
n" o nl Xg Co t.‘t ; t Co ty I
i — . - e M - . w ;
5 Xn Mln Mﬁw
1 ; o
n.= s _ Nr tﬁ : P., 5 Nz . I ; /23/
2 ™ — o ===, , g
2 Mr‘l xh Mnx;ﬂ. pn
® : | 2 :
2 M_ ) Mxn 9: I

Horyuenrye -KpATEPMM NOKOGHA NPOBEDEHH HA CaMOIeDeIBHMXHOM -
BEOpOOATATENE, M3TOTOBJEHHOM B MacmTade I:5. CXOIUMOCTE KpUTE-
pHep nomocHs Ha NIByXx TUNOpasMepax BMOpONATaTENE# NONTEPRISET
NX NPEBEALHOCT. | |

HccnenoBaHM® NOIBEPIHYTH YCIOEBMA . LBUREHNE CamonepenBAKHO—

Io mBuéponurarensd. Ha pucyuxe 3 A300PaXeHy BENUUMHH NYTH NepenBh-
ReHnda BUOPONUTATENA 33 YIAD B 3aBHCHMOCTH O

BpaueHus NedaraHCcoR BUGpaTopa.
O4eBHIHO, MAKCHMANBLHHA IyTh

T YIJIOBOHl CKODOCTH

NepelBUeHAA BUGDONATATENA
O0JIaCTA DE30HALCHOT'O DEeRAMA PadSOTH MEXaHMN3-

3aBUCUMOCTA BEJMWIHN OyTH NEPENBAREHAS Camo-

nepeBAEHOTO BACPOMATATENA OT_yrn0§0ﬁ CKOpO—

CTH .7e0Aa/aHCOB: | - . |

4. Opi KECTKOCTH YNPYroro 3jeMeHTa - 4830 H/M,

8. npm RECTKOCTH ympyroro anemeHra — 26180 H/M,

I —.TeopeTddecKas, & — pacdeTHasd 3aBACAMOCTD

¢ yuerom Kl mexaHusma, 3 - daxTHYECKMH OyTh
gepelBUReHUS BUOPONMTATENA 32 yIap







