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BBEJNEHNME

Bypenue mmypop # CKBa)HH NPECTABAACT coOoil Handonee
TAKEAbIH W TPYAOeMKHil nponect MpH 100bye NOJE3HBIX HCKO-
naeMbiX. B nocaeanue rojb aag Oypenus winypoB H CKBaXKHH
JHAMETPOM 40) = 60 4 B TOPHBIX nopojadx C 1;03{1}{1‘:{f-iuxial(:‘i-lTOM
kpernocTi 8 + 16 (N0 «1aCCHOUKALHI TPO h., M. M. TipoToabs-
KOHOBA) PACLIMPACTCA NPHMEHEHHE MOULHBIX BLICOKOTPOH3BOLI -
TOMBHLIX MANIHH BPaULATEALHO- V1aPHOr0 JIEHCT B, ST Maln-
dn ofeceunpaloT MoCTOAnNoe npHKaTie 0ypa K ropuoit MOPoOAE
H K KOPNyCy BpaulateJhHO-YyAdprOro MexapuaMa € yCHUAHEM
400 = 1800 %", nauneceune no Oypy MPOAOJALHLIX yAaPOb HEP-
ciefi 3~ 15 x/a w uacroroit 2000 -+ 6000 Vo, Mitit, 1ne3aBuc-
MO€ OT yjaapuuxa ppameunc Oypa €O ckopoceth 100 =+ 300
00/ riud N KPYTAILHM MOMCHTOM 10--30 w/l x. Takue MalUTHHB
NO3BOJASIOT 3HAUHTEALHO YBEJHUHTL CKOPOCTDH NpOXOAKH TOp-
HBIX BHIP2OOTOK, 4 Takmke 00A€TuuTh H vAYUIIHTD yCA0BUA TPY-
na paGouux. Ojuako paa npuiiid, B TOM yHCJ€e HH3Kasd N0Jro-
geunoctb (70 — 250 uacos paboTh) Haunbosee HarpyKeHHbIX
3/EMEHTOB  BpalaTeabHO-YAapHOro MEeXaHH3Md, clepKHBaeT
nadbHefimuil pocT NPOH3BOAHTENLHOCTH 6vpoBHIX padoT H HE
MO3BOJISIeT MOJAHOCTLIO HCNOJAL30BaTh BO3MOKHOCTH BpallaTeNb-
HO-VaapHOro crnocoba Oypenis.

{agecTHbI® HMCCJAEA0BaHHA TNOKasaaH, 4TO OJIHOil 43 OCHOB-
HBEIX TIPUUYMH Pa3pylueHH neTasncil BpallaTe bHO-YAdPHOTO ME-
<aHH3Ma SBASIETCA JAEHCTBHE BOJHOBRIX YHdpHDBIX UMITYJECOB
CHJI, KOTOpble reHepupylioTcs OGOHKOM MexaHU3Ma M OTPaXKaloTCH
OT COPHOH TOPOAbl. AMIJMTYAd ITHX HMITYJAbCOB COCTAB/SET
5000 = 15000 #/°, a BbI3biBaeMble HMU HANPsAKEHHA npeBLIIAIOT
B pAje cayyaes mpejaes ycTaJoCTH vatepuana Aeraneii, Heoo-
XOILMMOCTb CO34auusA OypH/IbHBIX MK HeOOoAbIIHX rabapuToB
¥ Beca TpedyeT H3BICKaHHSA COCOOG0B CHHXKEHHs aMIJHTY /LBl
yAapHBIX HMIYJBCOB TIPH COXpaHeHHH HJH yBeJudeHHH KO3(-
(PULMEHTa HCH0Jb30BaHHA SHEPTUH yaapa, MNOTEpH KOTOPOH

B nmpollecce paspylieHusl NOPOA AOCTHIdIOol 20 = 69%.
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| | 4acTh DELY a Bpawaress , MoJAHOCTBIO
Taxuy 06pasom, 3azaun CHMXEHHT aMNANTYAB BONHOBMIX | Sty MHMT;E? HI:IEZCTE %eﬂffﬁa'ug"UEFA'-I;“B' 'KOTOPOM
el i I COR AESTRIIG X A SENE AT PR AT S TLHO, E ?ﬂ?ﬁ?;; H:LaingﬂinF il PeAYKTOPOM YCTaHOBJIEH TIHERMOPE3HHO"
8DHBIX MeXaHU3MOB OYPHJIbHBLIX Malln 14y l1e- Y
YAaDH X 05 OVypH IX MaUIHH, MU 3aJA4dHil ITOBLHILIE l BBIi AMODPTH3AaTOP. “pH . 3TOM: - HCKJIIOUEHB!  H/JIH . Sﬂaql:iTEJ}bHO

HHA KO2()QULHEHTA HUCNOJib30BAHMSI 3HEPrHM 3THX HMNYJILCOR

NPDEACTABAAIOTCA AKTVAJLHBIMH B TEOPHH M NPakTHKE OCYpPEeHHS |
WNYyPOB K CKBa)HH. JTH 3aaYK H PacCMaTPHABAIOTCA B Dedepu- |
PYEMOH AMCCEPTAUMOHHOI padoTe, |

BUOpalMH M , yAaphl, MepeaaBacMbl€
PHOrO MEXaHM3Ma, H YNOopHQro, y3/a
JeHcTBHEM HEU3MEHEHHDBIX, IPHs

YMEeHbLUeHbl  JIPOAOJIbHLIC
BpalaTento, Ho AeTaJiH yAd
OypOBOM LITAHTH OCTAIOTCS MO

MbIX H OTPAXKEHHBLIX HMIYyJbCOB. T M IR Y L

? C 1eJbl0  CHHKEeHHS aMI/IHTY/Abl ' OTPAMXEHHBIX HMUYJBCOB

Lrasa L | s Mexauusmax BYBB-1, DK7ESA, BbKIj BA-1, KBL:u BY-70

0 | : | M@/1y XBOCTOBHKOM Oy pa M LUMHHAE/IEM BpallaTe/s yCTaHOB/ICHK!
U030p KOHCTPYKUUA BPalaTeabl0-VAAPHLIX MEXaHHIMOR Da3HMHBE aMOPTH3ATOPE! B BHAE TAPe/bYaTHX TPYIKHH, 0B beM-
H U3BECTHBIX HCCACNOBAHNA YHAAPHKIX UMIYILCOE | ho CyKATOl Pe3HHOBOM . BTYJKH W'iNapaljefbHO | COGAMHEHHEIX

KOPOTKMX BHHTOBBIX NPYXKHH. [Tpu 3TOM C/AEAYET OTMETHThL MO~

| Bricoxasd B(b(])(‘I{THBI-IOC'J‘h BpalulaTeJLbHO-YA4apHOrc crnocofa _- JRPHUBLIHHCA B IIocJenHee . BpEMI NOBHIIIEHHBIH UHTEPEC: | KOH= .
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LIEHHSA HX HEOOXOAHMMBbl JONOJHHTENLHHIE ClelHaJbHBIEe HCCJae-
JOBAHHS. S |
CoBpeMEHHOE COCTOSIHHE TEOPHH YIAapPHOLO OYpPEHHS LIMYypOB
H CKBaXHH MaJoOro juamMeTpa XapakTepuayercd MHOI'OYHCJIEH-
HbIMH HCCJ€J0BaHUAMH BOJHOBBIX YHAPHBIX HMIYJAbCOB, YTO
MO2XHO CUYHTAFb KAaYeCTBEHHO HOBLIM 3TaloM ee pa3BUTHHA. M-
IyJbCH, reHepupyembie O0OMKaMKH OypHJALHBIX MalIHH M Golika-
MH, OJIH3KHMH HM MO TeOMeTpPHH, MNpPOLECC MPOXOKACHHUS HM-
MyJAbCOB NO MHOTOCTYI€HYAaTOH CTEPIXKHEeBOH CHCTEeMe H NMPOLeCe
BHEADEHHsT A0JI0TA B IOPHYIO NOPOAY IOJA AEACTBHEM YJIAapPHOTO
HMNyJbca HccaenoBann Apuar, Pumep, depxapcr, Llpeii-
Hep JI. A., D#tresec P. M., Axumos O. [1., Ocrpoywko M. A..
AnekcannpoB E. B., Coxoaunckuit B. B., Augpees B. Il., Mpa-
HOB K. M., Caimon, Peiixmyc u apyrue vyuensie. OcHOBHBIe
PE3YyJAbTAaTbl HX HCCJAENOBAHHH, OTHOCALLHECH K pacCMaTpHBae-
MBIM B paboTe BOMpocaM, CJeAyioulHe: pa3paboTaHbl METO bt
AOCTATOYHO TOYHOH PEruCTPauUH (HOPMbl HMMYJALCOB — 3aKOHA
H3MEHEHHSI CHJBI BO BPEMEHH; HAa OCHOBE OJHOMEPHOH BOJIHO-
BOH TEODHH yjmapa pa3pabOTaHbl MHXKCHEPHBIE METOJLbI pacuera
HMIy/bCOB, TE€HEGDHPYEMBIX UHJIHHAPHYECKAMH CTYINEHYATLIMH
OOHKaMH, H METObI yuerd CKpPyrJ/IEHHA TOpILa, JaiouiHe XOpo-
LICE COr/acoBaHHE C SKCNEPHMEHTOM; Olpe/ie/IeHbl NOTEPH SHEP-
THH MMNyJbca NMPH ABHXEHHUH €ro no raajakoi 6ypoBOil 1TaH-
'€ H B COGNHHEHHSAX; YCTAaHOBJEH CKaYKOOOpasHL#t npouece
PAd3pPYLICHUS TOPHOH MOPOAL! H J/Isi HEKOTOPBIX KOHKPETHbIX CJ1V -
1d€B I101y YE€HbI SKCNEPHMEHTA/NbHbIE 3aBHCHMOCTH , CHJI1a- BHe/|pe-
HUe®; Ha OCHOB_@'BMHQBOFO COOTHOLICHHMS MEXJYy CHJOH H CKO-
POCTBIO HaCTHL CTEpXKHS, OXBAYEHHOrO BOJAHOBBIM JBHXKEHHEM.
PaspaboTaHbl METO aHAJH3a [POLecca PaspylieHHs rOPHOH 10-
POALL ITO 3aperuCTPHPOBAHHLIM HaUaJbHBIM H OTPAXKEHHBIM HM-
[1y/IbCAM H MO/y YEHBI aHAJIHTHYCCKHE 3aBHCHMOCTH, OIHCHIBAIOLIH e
PAA KOHKDETHBIX C/Iy4YaeB BHEADEHHS J[0JI0Ta B FOPHYIO NMOpPOAY
IOA AE€HCTBHEM BOJIHOBBIX HMNYJILCOB Pa3JHYHOI (POPMBI; aHAJIH-
THHECKH H SKCIIEDHMEHTA/IbHO I0Ka3aHO, YTO NPH CeYeHHU 60iHKa
HE MEHbLIEM, 4YeM cedYeHHe 6YpOBOI LITAHTH, U IIDH MpPaKTH-
teckn nockux Topuax (R =200+ 300 4ec) B 3Hepruio uMnyb-
Ca NMEPEXOANT 90 + 989 sHepruu GOHKa, YTO C yMeHblueHHEeM
dMIVIATY Bl MMIYJIBCA M NPHO/HKEHHEM ero (OpMHl K NpsAMO-

YTOJIbHOH YMEHBLIAIOTCS I0TepH SHEPTHH TIPDH JOBHXEHUH ero

3 (0) -6yp090ﬁ WITAHre, YTO OOMKH C CEUEHHSIMH, GJHU3KHMH K Ce-
4CHHIO IITAaHrA, TEHEPHDPYIOT MMMYJbCH MEHblUel AMIIZIUTY AT
H SHEPrOEMKOCTb Da3pylleHHs TOPHOM [IOPOABI IIPDH 3TOM HHXKe
JE€M IIDH NDHMEHEHHH O0¥KOB GOJbIIEer0 CeveHHs. K pan .upym};
3aKOHOMEPHOCTEeH. b

FlarpyskH, BOSHHKAIOUIHE NDH 6YDEHHH B 3;1eMOHTAX Bpallia-
TEIBHO-y/IaADHbIX MEXaHH3MOB, H3MepsiaH CepoB $SI. A.. Boi-

B

6

o e i o——

koB B. B., Menosuiii 1O. A., Tionun A. A., Punuaaur B. Il
AunapeeB B. Il. u apyrHe uccaenosaresu. Ilpu 3TOM BHIABJAEHO,
YTO: Harpy3ku Ha yNOPHBLIA y3esq MeXaHW3Ma BLI3bIBAIOTCS AeH-
CTBUEM Ha HEero MMIYJbCOB, OTPaXX€HHHX OT OPHOA MNOPOAHI;
OCHOBHBIMH NMPpHYHHAMH pa3pylieHHss HaHMEHee J0JrOBE€YHbIX
fleTaJiell SIBJSIOTCA HayaJbHble H OTPa)XK€HHbIe HMMYJbChl; Yy Oyp-
THKA XBOCTOBHKa Oypa 06pas3ylOTCs 30HBI ONMACHHIX HAaNpsKeHHH
U psaAA APYrUX siBJeHHH, XapakTepHbIX AJA TMpoLecca Bpalua-
TEJAbHO-YNapHOro OypeHHud. _

O630p H3BECTHHIX HCCJEAOBAHHH BOJNHOBHIX YAapHEIX HM-
[IyJLCOB MOKa3aJ, 410 TEOpUA yAapHOro OypeHHss HHTEHCHBHO
oboraumaercd HOBLIMH JAHHBIMH H aHAJHTHUYECKHMH DPELIEHUSIMH,
OJHAKO HX HEJOCTATOUYHO AJsl pPa3pelieHHs] IIOCTaBJEHHBIX 3a-
nay. HenocratoyHo B HACTOsULEe BpEMS MCNOJAbL3yeTCsd MOLUHBIH
aniapar MaTeMaTHYecKOH (pu3ukH, pa3pabOTaHHBIA LJA HCCJae-
JOBAHHS 3JIEKTPHUUECKHX HMIYJbCHBIX Llenel M siBJeHHH THIAPO-
yaapa, XOTsl NMPOIIECCHI, MPOTEKAaIHe IPH 3TOM, MO CVILECTBY
ONM3KH K BOJIHOBBIM IpoueccaM ypaapHoro OypeHusi. [lpumene-
HY€ 3ITOro anrapara MO3BOJACT NOJYYHThL OOLIHE peuleHHs H3Y-
YaeMblX MPOLECCOB U MPOH3BECTH HX BCECTOPOHHEE MCCJEeN0Ba-
HHe IPH HENpEepLIBHLIX M3MEHEHHAX mapaMerpoB. OTCYyTCTBYIOT
METOJbI pacuera HMMYJbCOB, JEHCTBYIOIUMX Ha BCE 3JIEMEHTHl
BpalLaTeJbHO-YAaPHBIX MEeXaHHM3MOB. HeusBeCTHEl MEeTOIbl pac-
yeta 3()(HeKTHBHOCTH NMPUMEHEeHUs aMOPTH3aTOPOB. |

O630p KOHCTPYKLUHWK BpallaTeJbHO-YIapHbBIX MEXaHuU3MOB U
UCCJEN0OBAHUH YJapHBIX UMNOYJbLCOB MO3BOJIMJ ONPEAEJHTHL He-

06X0AHMOe OCHOBHOe HampasJyieHue PabOTHI:
a) NMPOW3BECTH CPaBHUTEJNbHbIH aHAJH3 HMIYJbCOB, TIE€HEpH-

pyeMblX OOKKaMu pasiHUYHONW (POPMBI; |
6) M3YUHTh BJHsSHHE (DOPMbl HayaJbHBIX HMIYJbLCOB H Mapa-

, METPOB CHCTEMBl ,llITaHTra-A0JO0TO-TOPHAsA MOPOJAa“ Ha Mpouecc
BHeJApEeHUsI U 00pasOoBaHHE OTPa>XEHHbIX HMIYJbCOB; |

B) pa3paboTaTh METOAHMKY pacuera npouecca npoxX0KAEHHS
HMIyJbCOB II0 3JE€MEeHTaM BpallaTeJJbHO-yAapHOro MeXaHH3Ma
U METOJUKY pacuera 3(p(eKTHBHOCTH pabOThi aMOPTHU3ATOPOB;

I) 3KCIOEepUMEHTaJbHO IIPOBEPHTL TEOPETHUECKHE HCCAENO~
BaHUA; |
1) ompejeJHTh He0O0XOAHMMEIE PpEKOMEHJAAaUUH MO YyBeJHue-
HHIO 3((deKTHBHOCTH PaboTel BpallaTeAbHO-YAAPHBIX MEXAaHM3-

MOB OYpPHJbHBIX MAallHH.
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'geoggmqecme HCCIIeOBaHHEe TNIpOLEcCa BHeAPeHHS Je3BHs
yp_B%ro MHCTPYMEHTa B TOPHYIO MOPOAY MNOJ AeHCTBHEM
AHOBBIX YNAPDHBIX UMIYJALCOB Pa3JHYHOA (PODMBI

nbp§;; 511;13?1;[; Ipouecca BHEAPEHHsT HHCTPYMEHTA E TOpPHYIo
e Ma'reMz'r i{l»lﬂ U(?L[[HX PELICHHY NPHMEHEHHLl OTAeJbHble
TRkt aC'-IH [€CKOH (H3HKH, HCIIOJIb3YEeMbIC B MOCJC/IHee
i PACUETa 3JIEKTPUUYECKHX MMNYJAbCHBLIX Ueneil 1 sg-

THApPOyZNapa. VIcCaenOBaKHUs MPOBEAEHDB B TP 10.710 XK e-

gg{iﬂt)aﬂ:e!;_l;{% };ii[;a. [1p1 3atom CPaBHHBAJIMCb HMNYJbCHI paB-
Tt cbopi;{bl Sapﬂpyemme OOfKaMH paBHBIX Macc. no pa3s-
s ko : OCHOBY HPHHATDLL TMIapaMETPBl [PSIMOYIO/b-

, Y/1bCa, TCHEPHPYEMOro GOMKOM OAHHAKOBOMO MaTepua-

JId M DaBHOIO CEUYEHHS C 6 ;

Dietin Ve Se2l;
. -] 23 Fl:i! TD 2 ) (])
rae P, — aMnautyna UMITyJ/IbCa, V) — CKOPOCTh 60iika. FE—mo-

g.g(.;lb YIPyroctd, Fo — cevenne 6yposo#t wranry. a — VE,
@ POCTE PACMPOCTPaHEHHS! BOIHOBOrO UMIY.bca. o C
0 — AJHTENBHOCTb UMMy Jbca, |, — n/uHa Gofixa

p —_—
¢ — NJIOTHOCTD,

HOM |
BHng{ifIf{H CPaBHUTE/LHOTO (yHKUMOHANBHOTO aHAMH3A nyTeMm
MX H€pes mapamerpm P, u To ¥ uCnob30BaHHY

HCanJa, paBHOI HYJIIO NIDH 3HaYeHHs X
CAMHHLE TIDH 3HAYEHHS X

(2) {1, npu z > 0. (2)

'a)- MMﬁyJILé, FeHEepHP:!
YEMBIA GOHKOM pDaB
CTEPIKHEM (MPAMOYIOJIbHbI): o e

: o Py(t) = Po[L(t) — 1(t — Ty)]. (3)
'6) MiMnyusc, - renepupyemith a6comioTHo XKECTKHUM (HecH -

MaeMLIM). GOAKOM, HMeeT 3kcr
OHEHLHANLHYIO -
HEYHYI0 N/HTENBLHOCTS (AJHHY): V10" Gopmy 1 Gecko-

— -
Iﬁl'-\-H -

BCel sHepruH) HeBesauka H cocrasaser 0,70T,: . SRR
B) MMOy./bC, TeHEPHPYEMBIi IH/AKHAPHIECKHM GOHKOM 00JIb-
LIer0 CeYEHHN, YEeM CTepkeHb, HMEeT CTYNEHYAaTyl0o (opMy 'R

O@CKOHEYHYIO NNIUTEJNbHOCTD:

: 9 SN
T e

2 (r~—1)1 (tﬁ2Tu)_ 2 (f -‘)21 (t 3T")-;.,] (5)
r+1 \r+1 %) r+1\r +1 r
rae r=F,/[F,—oTHOUIeHHe NJoILafel CeueHnit O0HKa W CTEPXKHS.
d(exTnBHasA AJHUTENBHOCTh 3TOTO MMIYJbCa 3aBHCHT OT I K
HaxoauTcs B npenpenax (0,75 =+ 1)T,. Kraa e
r) AHaJu3 KOHCTPYKUHH peanbHbiXx OOMKOB BpauLlaTeJbHO-
y/lapHBIX MEXaHHW3MOB W CTpeMJieHHe HaliTH HauOosee obOuiee
pellleH’e AJii ONHCAaHWA YAAPHOrO HMIYJbCa, F€eHEPHPYEeMOro

OOl KaMH pasaHyHON QOpMbI, NPHBEJAH K HEOOXOAUMOCTH pac-
CMOTDEHHUA 3ajaud NPOAOJLHOIO yJhaapa no CTEpXHI0 KOHHYe-

T,

Puc. 1. TIpoxonbHBEH yAap MO CTEPKHIO. mﬁguecuw 60HKOM
a) pacueTHas cxema ; | L Fad ;
6) ¢opma reHepupyeMbiX HMNyJabCOB

Vv 2L
- = ——EF,, To=—73 -

. &) P°_2a°°a.' ‘

n=15 r=1; 2 n=l2: r=1 3):”"_‘".'31 r=1l; 4) ﬂ='4ld r="1%
B‘) n=203, r= 2-2%i 2%) n=1{2, r 1A 3 B 1S, e Sot i
!.4*)' n -——1/4‘..1!' = Lﬁ.,'ﬂ = Dld, r= dl/dﬁ' - A R R ‘

]
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CKHM 00#AKOM. (puC. 1). Ilpu pewlenun 3Toff 3ajai¥ NPHHATL
AONYIIEHHA OXHOMEDHOH BOJIHOBOH TeOpHM yaapa. Topusl 6oi-
Ka H CTEDXKHSI CYHTAIOTCHA HALAJLHO IIJIOCKHMH.

Y PABHEHHS] JBUXKEHHS CEYCHHH HMEIOT BUI: IJIS Oo¥ika

QUSROS 0
ox3 +F ox at o =0, —L <x<0, t>0,
AJISI CTEPIKHSA i (6)
o*W 1 o*W '
idx‘ ad ' o138 :O‘ O<x<ml t>01

J
rae U, W —cMewenue HaCTHL[ C€YEeHHA X B MOMEHT t: a--cko-

POCTb PDacnpoCTPaHEHHS! BOJIHbBI CMELLeHHI]
) HH (Matepuasasl 60lika
¥ CTEPXHA OJHHaKOBHI); :

F’ =dF/dx, F = Fi(1 —gx)? q=(D — d,)/d,L,
F —naowanp ceyeyus

; Fi — nuowans cevenns 6o
Ke x =0; ’ HA OOHKa B TOY
qQ — XapaKkTepucTHka kouyca; D — nuay
= {€TP HeYAapPHOro TOP-
3, B CeYEeHHH X = —L; d, ""I;HEIMET P HEYZAAp op

A4dpHOro Topua, 8 ce-
YeHHH X = 0; L — anuHa 6olika. G eep e :

Havasbubie yenoBus:

U(O, X) — 0, Ut 0, =
W(0, x) =0, Wt((O,xJZ) =\6: } (7)

A& V — ckopocts Goitka nepen ymapom, Uy — %Y. w, — 9W
'pannunbie ycaoBus:

Ut, —L) =0, W,(t, o) =0,
EF;Ux(t, 0) = EF,W,(t, 0), U(t, 0) = W(t, 0). } (8)

K ypasnenusM (6) u rpanuunbIM YCJOBHSAM
npeobpasoBanne Jlanaaca OTHOCHTENLHO

Hl€CCE pElIeHusT NMOJYyYeHbl H306paXceHHe u OPHTHHAJ YyAapHOro
HMIyJbCa, (OpPMYJa KOTOPOro c YYETOM paB

| . €HCTBA 3HEeDrui
HMHy.’Ib;COB H MacC OOHKOB B Clydyasix a) u r) HUMeer BH,EI.‘p

e e ot

(8) anMEHEHo
nepeMeHHo t. B mpo-

2rs s t

A8 R I tarry Ll o t
Pf‘(t) "_.2P“{[1 AR }1 (T)_

A iy At o e
e A NTLT i 2r 23:']'?' : _”(T-ﬂ
(rn+r4-1)2

+21‘(1’I o 1)'— 1-— (1'2112-;

r(n’=1) | , 1 | -
) ' (r—l-l)”( (0 hi2n o 1) +

l'ﬂ-—z _]. 2r’ 3'!-- -—t.
2 )3(r+l)(H 2l (To _._'(9)

, — Speidy) n_ __t_ ' 3(n—1) o il 2
Cron _3(ﬂ—' I))). a 3([‘-[-!) (I'I 1.11;(1‘“:'-(“::_1}) ]1 ( t ‘ 3(1,1 _l)) Vo P

r(n3—1)

To .r(n%—1)/ }

10

e e e TERR———— by o e -
Fa - -

- i, el - ] -—

dopmy.ia (9) onuchiBaeT nepsble ABe CTYNEHH HMIyJ/btd. B 3a-
BUCHMOCTH OT BEJUUMHBI I ¥ N 3p(eKTHBHASA LJIHTEABHOCTb STOLO
K PHBOJIMHEHHO-CTYNIEHYaTOr0 HMMIyJ/bCa HAXOLMTCH B npeaeaax
(0,75 = 1)T,. Popmyant (3) u (5) ABAAOTCA YACTHBIMHM CJIyHdT -
MH H BbiTexaloT u3 (9) npu r=1u n=1 u npu r>1 n n=1.

n) Has ananansa BJAHAHHS CKPYrJEHHsS TOPUA 6ofika Ha MpO-
WeCC BHeJPEHUSI COCTaBJeHA NpPHOMHXKEHHAs ¢opmyia npamo;
yrOJbHBIX MMIYJbCOB C PAa3JHYHBIMH JAJIHTE/JIBHOCTAME aKTUB
HOro (ponra HapacTaHusi ¥ cnajna

t

—3j = ; j(Tu
Pc(t):Pﬂ[(l——e To) 1('1‘0) (1—e
rae | = To/tp.a. > 1, tp.a. — aKTHBHAS JJHTEABHOCTA n%pt{.eéuerg
¢bpoHTa, T. €. AJUTEJbHOCTH ¢poHTa Ha ypoBHe OT U,ilF, A
0,9P,. [llpakTuueckn BO BpamATEJbHO-YAdPHBIX MeXaHH3MaX
HMeeT MecTo ] > 9. '[UPH 3TOM 3(h(eKTHBHAS AJIUTENbHOCTD HM=

Lca coctasasieT ly. | |
Hwe)caﬂm Opuemupéaoqnmx PacyeToOB INPHMEHHTEJNBHO K Ce-
PUITHOMY BpalLaTe/bHO-yAapHOMY MEXAHUIMY BY -1 cocraBJieHa
dbopmMyna ,HCKYCCTBEHHOrO" HMIYJbCA, 6aM3KOro no dopme
K peaqbHOMY, T€HepHpyeMOMy OOHKOM STOro MEXaHH3Md,

l)) 1(—t. L 1)] (10)

To

10 t t

o —— e

B
Pi/ ()= 10P;(c T TE=clis) 1(1). (11)
Tlast aToro uMmyJabca 3(QpexTHBHAA AJMUTENBHOCTL PaBHA 0,8T,.
[TpuMeHenne O0MKOB MEHbIIEro CEYEHH, HEM OypoBas LITaH-
ra, HeueJecooO0pasHo BCJEACTBHE HH3KOTO KO3(pdhuIHeHTa mne-
pellaud 3HEPruy IITAHCE. I'loa'romye c:;iliiue O0ofika, paBHOE
0 LLITAHCH, TTPUHUMAETCsd HaMMEH :
ceq;HHHamxa HMHY}IBCEB, reHepupyembix OOfiKaMu paBHBIX MAcC
NpH yCJIOBMM PaBEHCTBA HX sHeprui, MOKasbiBaeT, YTO H&HL&&HE:
Wy aMoaaTyAy Po HMEET NpsIMOYTOJIbHBIH HMHY%CMHM 01
myio — 2P, MMEeT 3KCIOHEHUHAJbHBIM HMIYJBC. CXOAA 33
dopMyabl (9), MOXHO CAeJsaTh BBIBOA O TOM, UYTO HHKAaKH _
usMeHeHusMn (GopMbl U MaTEpHald 6ofiKa HEBO3MOXHO IMOJY
YUTH UMIYJBC C AMIVIUTYAOW OoJee, HEM 2Py, 4TO aMIJIHMTYA
HMNyJbCa C yBeJAHueHHeM  MNJOLLa/H CeUYECHHS 6oﬁxagppacl'flet
BecbMa HHTEHCHBHO, aCHMNOTOTHYECKH npuOJINIKAACh K 2 % ﬁa;
npHMep, Npd OTHOLIEHHH JHAMETPA LLA/THH P Y 4ECKOTO eﬁoio
K JUaMeTpy CTEepXKHs, paalﬂgg 3, amMnAuTyAa TeHepUpyev
THraeT yxe 1,0F,. |
ng::l;ginﬂa‘gchacrb Kuo.%%) SHEPIHH TEOPEeTHUECKH 6ecuo:
HeuHbIX BO BPEMEHH HMIYJbCOB COCPELOTORECHA B H(:){_{ngl-_q?.;:%
HbIX y44aCTKaX OTHOCHTEJBHO MaJIoH Ma'renbuqcm( {ia af
¥ COOTBETCTBEHHO MaJIOH JAHHBL lspd. = a(0,75-+1)T,. Rak np
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