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HouTeHED 3arpyzaeTca 00beKTaMU OOYBHOTO NPOM3BOACTBA
Da3NAUHEX TAPaMeTPOB (BeC,TEOMSTDUYSCKAS Da3MEDH),HOTODHS
06yCTAaBINBANT DABNNYHOS DACTONOxEeHUE IESHTPA MACC Kaxznof ne-
Taan . leTann e, 3arDYVASHHNS B KOHTe HEp B DAsIUUHHX KOMOHMHA-

ESTO 7S KOHTSHHEDa U TPAHCTOPTUPYEMOTO TIPysa ISHTPA Lace.
llpn Tom OOWHY UEHTD MACC HE COBNAZAET C TEOMSTPHUCCKUM
eHTDOL MACC KOHTE'HEDA M OTDS/SIASTCH HA OCHOBAHUK TEOLE-
u Bretmepa | 4]
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HO% DSAKINH N

P [oc—SO’iL,D-("C*g)]

cosy (17)
llpeoGpasyeu cucrteny ( 2 ) YYUTHBAH,4YTO
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scn (Y+8)= stny- cos g+ cos P sinp.
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JpapHeHHe TOANCHUT UYUCTSHHOMY DSHSHUD H2 3BH,B pesyne-
aTe FOT”p TO MOXHO ompezemuTs Y \? u (/ AN MOMEHTOB
Bpsuenn T ,BaaTyx ¢ maroy At .Tozcraznss NONYyYSHHEE 3HAUEe-
HIF yb70303 KOODAYHATH B UCXOIHHS YDABHSHUH,MOXHO ONDEASIUTH
8JBHHS HUHELATWUSCHKAES NapaMeTpH NDOLUSCCa IBUXEHHUT KOHTEH-—
HeDa ODH CX0Ze 2T0 ¢ Gapadana.

femi mpoeruuu CHA, ZSHCTBYOIUX HA KOHTEHHED BAOJIL OCK
Oyrf UX MOLSHTH OTHOCHTENBHO LSHTpa Macc OyAyT DaBHH Hy-
10, IDOKU307 8T OTPHB KOHTeHHEepa 0T JNeHTH 0apadada B LOUEHT
CX0Za ¢ nocnezHero.JundieneHIUANBENS YDABHSHIA, OMMCHBANINE
LaHHNT DexHL IODUMYT BUZL

H
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[aHEOE BHDaxEeHUE TO3BONAST ONDEZEMMTH CKODOCTH, DU KO-
Topo? OyzeT HMETH MECTO IOJET ROHTSHHSDA.

HaunmoHHN# DPOABTAET TPEPHBAET MPOIECC NOBOPOTA KOHTER-—
HED&,B pe3ynbTaTe UeTO HAcTynaeT TpeTull oTanm mpouecca me-
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II.

peTpy3KI.

BpeneHHNE TapaneTlH DACCHOTDSHHNY 2TalloB ONPSESNANTCH
IIDH YUCTIEHHOM DEUSHUU ‘{Da?h“hVI‘f IBUMCHHUSA HOHTS :IHED& B IIpo-
IECCe TSPETDY3KU CISAYOMNM OGI‘VaSOhA.quT yria neBopoTa 0Cy-
HSCTBNASTCA 4YSDE3 CIPSASreHHN” WHTSDBAN BPEeMEHH.!DHE J0CTH-
ZEHUH YTIIOL \p TPe0y21OT0 3HAUSHUA CUET NPeKpamasTcH,a aHa-
USHHS BU'BLEHN,NIDH KOTODOL IDOKH3BSJEH OCTAHOB cueTe,ll 7asT
DE3YAETAT.
2786 - 3Y¥0XA KOHTS¥HEeDa B KOHTAKT C DOMUKAMH,

(

06vazy HAKJOEHYO NJACCKOCTE (DONBraET) — (DiC.4).
STOT 2TAl XapPAKTEDU3YeTCH VN2DOHE ONODPHN? TTOCKOCTH HKOHTSH—
pa o
a pa KOHTelHepa, COBEPManEers Nioc-

POIUK DOABraHra.B oTOM cryyas
G7arOTNpHATENE YCNOBUA IN7 KOHTeliHepa.X X0~
07 B KOHTAXKT C DOJUKOM, IPHKNAZAHBANTCH KIHO-
BSHHHS CUJH,B DE3YyIRTATe 1eCTBUA HOTODHX, IBUiSHUE HOHTEH-
HeDa CTEHOBUTCH IICCKHM,INd ONPeZSiiceHUS KUHSMATHUSCKUX Xa—
DaKTeDUCTHUE IBILICHZA KOHTS%Hepa

T6”HSDY OpPH BX

TOCTE yZApa ¥ BSNUYME yZap-
HOTO B3aHMOZE¥CTBUA C DOMHKOM,HeOOXOIAMO COCTABUTEH CLCTSMT
13 KOTODHY BHDAXART TEODSMY UMIYALCOB,a
iSHeHNE B OTHOCHUT
(46 )

e

TIEe Yéx)Lf— IPOGHINA CHODNCTH ISHTDA MACC IO JhaDa B HOBO

CHCTSLS HKOOPINHAT s

iéc' L@-— NI eKOAE CHKODOCTH LISHTPE NacC KOHTe Hena Mocle
yzapa;

: S% - NPOSKUYA MMIYIBCA BHSWHE? MIPHOBEHHOT CUNM;

s
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17— MU0 TPOSKIMM HNTyIbCA ‘Se OTHOCHTENBHO HEHTPA
uacc.

BBeZcu HOBYN CHCTEMY KOODAMHAT 013 C H3UYaJ0OM B HSHTDE
nacce nontetimepa C ,0ch abCIBCC HANDABUM TADAIISNBHO IIOC-
KOCTI DOJBI'@Hra,a OCH ODPAKHHAT - UePNSHANKYIADHO eff.3anuueu
cucreny ( 46 ) B HOBOff cucTeue KOODPIMHAT

M (Vie = Vose) = =50
M(\/y’— V;:;): Sﬁj
% (D-0) =36 -5, 2

(47)

\4 — MDOEKIWN CKOPOCTH LSHTPA MAcC 3aN0IHSHHOT'O
KOHTE!WHepa IO yZapa B HOBOHY CHUCTEME HOODAN—
! ¢ HAT Oxg;
\{[) L@— TIPOEKINK HEHTpPa WMacc Nociie yzZapa B HOBOE cuc-—
TeME KOODIMHAT.

DACCLOTDeHUM IpoUeCcca NeDeuelieRNsa KOHTelHepa 10
adany Owyna NOJNyUSHa BO3MOXHOCTEL ONPSIENeHUS CHOPOCTH
ISHTPa 1acC 3alOJHSHHOTO KOHTSYHEpa B 38BHCHMOCTH OT yria

noBopoTa. Taruu 06paszol, IPAIOBODOTE KOHTSHHEDA HA yroX Y
S0 LEHTP uacc GyZeT HueTd CKOPOCTD V ,KoTopas B CBOD
ougpezs OIpefensgeTcd npoexruuaMu OC M 9 » COOTBETCTBEEHO,
ma oot Oypu Oy . ‘

LnA npecOpasoBaHus KOOPAUHAT BOCHOIL3YEMCH COOTBETCT-
BYDUMNA (DODHYNAMM N3 aHATUTUUSCHOR TeOMEeTDUN [5]

OCI = oc-COS (ﬂom *+y- sin L\Dpo,\}'
y':_a:vscn«]opmﬂty-cos(,ﬂ/,m) (48)

[}
TIE ﬁ%yﬁTdL roopzzraTy neurpa nace C xomTetmepa,COOTBETCT

BEHHO,B CTAPHX ¥ HOBHX CHCTSM8X HOODZUHAT.
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I3.

pozndhepenIupyes NONyueEHse Buparsuxd.llocis cOOTBSTCT-
BSHHHYX NPe06PAs0BAHUY TONYUME

5 g Bon (X +y) ~Stn i, (x -g);
Cosﬂwﬂy-aﬁ—SUN&M(&Pfﬁj (4o )

Taguy 06pasol, MO¥HO ONPSASAUTH NPOSKUMM CEOPOCTH HOHT-
pa Macec KoHTe®HEDpAa B HOBOH CHCTEME ¥00pZuHAT.C MOMOWBR CHC-
ey ypapEemn® (2 ) u ( 26 ) MOMHO OIpPSASiATEh 3NAUCHUS x
u y IpI B3TAHHOM YTIE #%ok,a UCTONB3YA cucTeMy ( 48 ) -
semmunas &' u §' .

Tocns yzapa KOHTE%HED HEKOTODPOEe Bpeus OYyAST B3aUMO-
7efcTROBATE ¢ NSETOR KOEBeliepa..CnenoBaTeIBHO, MDOSKINA \CHO-
pocTr mextpa macc Ha 0¢b Oge

BHas XO3DDUIUSHT BOCCTAHOBICHNA & MO¥HO OIIPSZeNNTh
IPOSHIMK CKOPOCTH ISHTDPA MACC HA OCh 03 nocie yrapa

YyTI0RAA CKODOCTH KOHTelfHepa OTHOCUTSNBHO LEHTDA Lacc 0
yzZapa ompezeNAeTCs ¢ TOMOmBN Bipamsmm# ( 20 ) m ( 33 ) upu
YCIOBUM TOBOPOTA KOHTE'HEDA HA YTOX Lﬁwk(B 3aBUCUNOCTH OT
TOTO,KAK NPOTEKAST Npouece NEPSMENSHUS — ¢ YUSTOK CHJ TPEHUT
unn 6e3 TAKOBOTO).

Tlnzuo JO NPOSKLNN YZAPHOTO HMIYAIBCA 5%. ONpeTeNm U3
BUPAKEHUE

Ps =2 61&94) + V. t*”‘S"”‘/}pan/

(52)

Ha OCHOBARHME BHIEUBJIOXEHHOTO cucTeua ( 46 ) NDUMET BUT

8
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MG M Vi ==S; (53)

M Vg (F41) =S (54)

e (W-0,)=S, 8-S, (2 614; W™ T%-f“ﬁ'“”%w)( 55

C mowomen ypasmemufi ( 52 ) m ( 54 ) LOYHO ONpeIENHTD
COCTABIAKMME YZADHOTO HMOYIbCA B MOMEHT yIapa B 3aBUCHMOCTH
OT HAuanmbHwX ycaoBuY.YpaBHeuue ( 55 ) N0O3BONAST ONPSZSNATE
JTIOBYyL CKCDOCTH KOHTSUHEDpE mocie yiapa

8 (M V-Vl )-pmvi (B1)
W= ujo — ( g 3& ) e/( ( 56 )

Ananuz BupameHus ( 55 ) [OKA3HBAET BIUSHNE Ha YTIOBYH
CHODPOCTE TOCHEe yZAapa MOMEHTa UESPUHMHE Je I JTIOBOH CHODOCTA
Z0 yzapa.ll ecmi yriOBas CHODOCTE ONPEZENASTCA KUHSMATH—

CHIM TapaneTpaM# IPOIecca NeDSTDY3KH,08YCAOBASHENMI KDU-
Cpuel MaKCUMANBHO! MPOU3BOAUTENBHOCTY, TO BSIMUWHOY MOMEHTA
BupasHus (15 ) mOxa3uB3ST chegymmee.lepBue clarasime -
BeauyuEy A u B - HanE3g usMeHATH B KEHBIYH CTODOHY 663
apYUeHIs TSXHOJNOTMYECKUX TPeCoBaHUft TpONecCa IPOU3BOICTEL.

b CIATaSEHE MOXHO YIPaBIATE.JNS 3TOT0 HSOGXCIMLO
TeHep N0 TPAHCTOPTHOY ISNOUKS TAKNL 00pasou,
pacmoraraics Kak MOxHO Olu=e K 2aIHeHd, 10
XOILy ABUXEHUS KOHTe#HeDa,TDPaHu.TeM CAMHM CHUXASTCH BeJMUUHA
" ,YTO B CBON OUSPEAD JHEHBHHT ¥ % .

lpz meympyrom yzape ( -0 ) ypasHenus ( 52 ),

( 53 ) u (54 ) npuuyT Buz

o

M'W‘M‘\fo\;:—g12 (57)
M

Voy =Sz (58 )
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I5.

-%-Do =S,'6”Sz(2gfj ﬂoﬁ%‘t +“L.sdn<70,o,,A),’ ( 50 )

Kax u zang caydas yOpyroro yzapa Bupamesud ( 57 )
( 58 ) 103BOMAWT OTPEASNUTE COCTARIAVIUE YZADHOTO HMITYIB—
ca.A ¢ momombp ypasHemua ( 5¢ ) LOXHO ONDENeNUThH 3aBUCH-
MOCTH yZADHOTO WUMOYIBCE OT YIVIa HAKIOHA DOJBIaHTa

-6 (7”7 Vi +M p@a:)
zé’zﬁg Bon P T+ TS Bpon

[purenenne BypazeHus ( 50 ) ZAA HHXSESPHHX DACUETOB
NOBBOMUT TPH 3aA3HHHX HAUANGHHX YCHOBMEX CBSCTH YZap ONOD-—
HOY TACCEOCT: KOHTe®Hepa O pOABTaHT K MUHMLATNBHHN 3HAUS-. |
HusM %Id BOOOES HCKJIKWUKTE ¥AaD.JNd 3TO0TO HeOoJXOZAMMO BHpaxe-
ane { 60 ) " IpUDABHATH HYID U BHDA3UTh UCXOIHHE INE&DPAMETDH,
BADPBUPYH KOTODPHMH, DU NOCTOAHCTBE ZAPYTUX IAPaMSTDOR, MORH
JOCTHYB ¥enasuoro 3ddsxra.To ecTs
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Homyuenrasd 3aBHCUMOCTS NORBOJAST TaK MOZSupaTh IpYU UHHES-
HEDHHX DACYeTaxX MCXOXHLES TNapaMeTDH,UYTOCH CBSCTA K MUHUMYMY
HeTaTUBHHE ABIEGHUS YZADS KOHTe{HEDa ONODHOH IIJIOCKOCTER O
POJBIaQHT.
Napaustpy & u M ue NPEeICTaBAASTCH BO3MOKHHM CYLECT-
BEHHO M3MEHATH,TAK KEK OHI ONDPSZSNANTICH TEXHOIOTUYECHULN
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TPEOOBAHUAMY K 3aTDYy3Ke KOHTE “Hepa.0cTanbHEES NEPAMETDH LOE-
HO BapLHDNBATE.

LOMEET WMHSPUMHK 3aAICJHEHHOTO KOHTelHepa eNaTeNBHO UMETD
I0 BOZMOUHOCTY,MIHMMANBHNM. [0Z00HN BHBOZ NOJYyYSH IpH aHa-—
mi3e smpazenua ( 16 ),rze paccmaTpuBaNcH OTCHOK KOHTefHEe—
D3 TpY yZape o ponMk.Takum 06paso, N yMEHBUEHHUA yIAapHOTO
IMIOYNBCA HEOOXOZWMC 3aIyCHKATE KOHTEHHED 10 TPAHCIODPTHOH ne=—
TOUKE Tak%i 00pas0M,uYTo0H &T'0 IISHTD MAcC DPAaCHONaralIics Kax
NOTHO Guze X 3az7Hel, N0 XOZAy 7ABuU:eHuS KOHTeRHepa,TpaHi.Teu

pi%
CaMpl VLEHBMAsTCH BelUYHA g ,L4TO0 B CRBOK OUSDSIP YMEHB-

wat 1 I .
CEOpOCTS onammero rous2fepa \j, ompezensercs TpefoBa-
HUAMI TSXHOJOTHY, SCHH KOHB e‘ ep BHCTYIAST B KaYSCTBE TEXHOIO-

THUECKOTO TPAHCIOPTHOTO CPezCTBa. /BSIUUKBAA CKODOCTH ZBHISHUA
JNeHTH KOHBSHepa Lj MORHO YMEHBIMTE COCTABIARUYD YZaPHOTO
uumyasca S, JKpome TOTO,B NPAKOT 3ABMCHMCCTH OT \f HaX0-
TUTCA TPCSKIIS CHEODOCTH KOHBSYEDa Lgr. BEAUUSHUS &; OKa-
Ay mpAamoe,Tak U ONOCPSINBAHHOE BIHAHNES ( De2 Yf )
BEJVUHHY COCTABAALNSY YI&PHOTO HMIyIhca 5 pU CHO-

™ \}, ,onpezenennoft mo 45 ) npou3oiizeT NOJET KOH-
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Cxena cunoBCOTrD HATDY: SHMS HOHTS HZpa Ha
BTODOM 3Tarne.
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[ipoiiecc mpou3BOACcTBA OCYBU CBA38H C TPAHCHODPTHUPOBAHU-
eM Da3NUYHEX OGBSKTOB TPOU3BOZCTBA IO BCsi TEeXHONOTUUECKOH
enoure,.HanGones NepCHeKTUBHEM CHOCOOOM IepeZayu O0BEHTOB
06yBHOT'O IPOM3BOACTBA OT OZHOW TEeXHONOTUUESCHON IENOUKU K
Ipyroit,a Takxe BHYTDM HHUX,ABAASTCH XOHTefHepusanud TpaHC-—
TNOPTHHX omepanuf,

B KaueCcTBES TDAHCHOPTHHX CPEICTB MCHONB3YOTCH Pas3NAUHHE
THIH KOHBE%epoB: ISHTOYHHE,[STHHE,DONLTAHTOBHE U T.Z.CTH-
Kypmiecs KOHBSHEDH OTANUANTCH ADPYT OT IDYyra TUMOM, KUHeMaTH-—
UECHUMI I1apamMeTpaui,BO3HNKEeT 3az7ava Iepezaul 00BEKTOB
TPAHCIOPTHPORAHNA OCYBHOTO TPOXU3BOACTBA C OIHOTO TDPAHCIODT-
HOTO CpeZcTBa Ha Ipyroe.lponscc neperaul CBA33H C ONPEIEIEH—
HUMY TDYZHOCTAMU 1M3-34 MHOTOBAPHUAHTHOCTU MCXOZHHX IAHHHX.

B XaueCTBE IpUMEPa TAKOTO NPONScca MOXHO NDUBSCTU Ie—
pexoz KOHTS#HEpa ¢ TPY30HECYWNETO OpraHa NEeHTOYHOI'O KOHBEiie—
2 'Ha TPaBUTAOUOHHHE CIJCK.

B mpouecce nepeMelieHUf ¢ TOPU3CHTANBHO! Hecyme# mioc-
KOCTH Ha HAXNOHHYKX KOHTE#HED I[0Z ZsHcTBHEM CHUN THEECTH U
USHTIPOOSKHO" TOBODAUMBASTCA OTHOCHTENEBHO 0apadaHa KoHBefiepa
U TIaZaST HA HAKJOHHYK IJIOCKOCTE,06D330BAHHEYH DOJUKAMI WIS
pacysTa NPOU3BOIZMTSNBHOCTY INpoUEecca HEeOOXOZUMO ONSHUTH Bpe-—
M NepeMesleHNs KoHTeHHeDpa ¥ BIUAHUE HA HETO OTZASHBHHX TE0-
METDHUSCHUX, KUHEMATAUECKUX U IVHAMNUECKUX NapaMeTpoB pacc-
MaTpUBASMHX YCTpO#CTB,

lipouecc mepeusmeHUsa KOHTSHHSDpa MOXHO IPSACTABUTE COC—
TOANAM U3 TPSX 3TAmoB  (puc.l):

- NepeMelieHNe HOETSHHSDA HA I'ODU30HTANBHOY Hecyme#
NIOCKOCTY §

- TMOBOPOT KOHTeffHSpa OTHOCUTENBHO NOCISZAHEI'0 3JEMSH-
Ta KOHBelepa;

- KOHTAKT KOHTeffHepa C HAKJIOHHOY MIOCKOCTHD.
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VUnTHBRAE BLINSUANI0NCHHOE, aHATMTUUSCKIS ICCISN0BARNA B~
[ONHSTN MOCISZOBATENBHO,C VUSTOM 2TANOB NPOLN2CCa ASPETDY3HM.
llepsuf =2ran - NepPeMEuSHUS KOHTS%HEDa HA TODU3OHTANBHOW He-
cvmel TICCKOCTH (puc.2) X3DaxTepusyerIcH TIOC Ty TE IBHHM
IBI;SeHUENM BIOJE OCH (ja:ﬂOﬂ 7eficTBHSK TPY30HSCYHETO OpraHa.
OTmMunNTeNBHAR USPTA DTANa ~ JCTAHOBIBUEECH DABHOKEPHOS IBi—
¥SHM2 TIO 34KOHY:

2 =WLs ¥ %t (1)
TS oC - TeHyuUsSE 3HAUSHIE KOODAMHATH LIEHTPA 1acCcC HOH=
pefinepa;

Lo — HAUANBHHT NapaMeTd; )
\/p - CHODOCTDH IBU¥EHNIA HECYL pef MIOCKOCTH;
t - Bpsus.
BTopot 3Tan — TOBODOT KoHTefHepA DTHOCUTENBHO Gapada-
Ha (puc.3) XaparTepEsysTCH NIOCKONADAIISIBHHE IBUXEHHSM U
E3UWEASTCE,KOTI8 [SHTD KACC 32I0NHSHHOTO HOHT sfiHepa BHXOAUT
HHepSHNUANBHES YDABHSHNS, ONHUCHBANUNE 3TO

sa Touxy O .Im
IBU¥SHUE, UMSNT BUI:

M- :N-sme—S-cosgﬁ-Tx;

M-y = —/\/-cosup'SsLnk,O;

Jer @ = A/p+86 (aj

TIe M - wacea xoHTeiiHeDa  (COCTOALAS X3 MACCH CAMOTO
KOHTSHHEPa U MACC,HAXOIANUXCA B HSM 0652KTOB
00 yBHOTO IpOM3BOIC TBA) ;

CXLf/ - TeKymAS KOODAMHATH ISHTPE Mace 3aN0JHEHHOT O
KoHTe%HeDpa B INPOLSCCE IBUXEHUA;
yﬂ - yrnozas KOODPAWHATA NOJOXCHNR KOHTeHHEDa;

7;6,79 - IpOSHNMYM DABHOZeCTBypued OT CUJN TAXSCTH
1 usHTPOGarHOH F{é ,COOTBETCTRBEHHO, HA OCH Ozu

Oyi
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A/ — HOpLanbHas PSaKUNA JTeHTH KOoHBeHepa,eficTBynmas
Ha KOHTefHeD;
o = kacaTenbHan Dearuud JNeHTH KOHBSfepa,nsicTBynuas
Ha KOHTefHep;
Jﬁj - nneue HopuamsHot peammun A oTHOcuTemBHO
OeHTDa MacC 3ANONHEHHOTC KOHTEYHEDPA;
é; -~ DPaCCTOAHMS OT ONOPHOH NAOCHOCTH 3alONHSHHOTO
KOHTefHepa 70 1IeHTpa Mace ;
C% - MOMEHT MHepUUM BaMONHSHHOTO KOHTeHHEpa OTHOCK-
TEJBHO €T0 LSHTPA MacC.
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[Ipoexnun paBHOZE%CTBYLIE

Te= T $inB; (2)
T, = T. cos
= T
P (&)
)
RANIES] / — paBHOZ{SﬁC TBYK)IHE\H CHJ, IDUJOXESHHEX K L{SHpr KBace

3aN0NMHEHHOTO KOHT&MHEDA;

Jﬁ% = yTONl HEeXZy DaBHOISHMCTBynIE!H T & pasHozecT—
Bywme# cuwm tazects ( SANONHEHHOTO KOHTefiHe—
Da.

Cnna raxecty  [1)
G=r-g » (5)

PasrozeficTBYONAn [2]

7ﬁ = VQ3%+I%QE+ R-G -cos (74‘ (6)
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& - yron wexzy serropom cumy raxecrn O u LEHTPO-
Geznott cumo? R .
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