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OBlAfl XAPAKTEPUCTMKA PABOTH

AKTYaNbHOCTH IIPOCJIOMH y

B paGoTe Ppas3BET METOX IPOCTPaHCTBSHHO-BDOMEHHOI'O OIMCaHuA
SJIGKTPONMHAMAKA IYYKOB POJATHBECTCKEX 3&8PAXeHHHX 4YacTHl. O9TOT
MeTOJX HOSBOJIAJ IOONYYHTH HOBHE DPE3YyJbTATH IPH PONEGHMM pPAXe BaXHHX
33849 SJSKTPOIHHAMAKH , B YacTHOCTH, B - ofJacTH JH aMAKH
3apAXCHHHX YaCTHI B YCKODHTEJSAX B HAKONHTOJSX, IPH [OPOSKTEPOBaHWH
HMCTOYHAKOB KOT'@POHTHOT'O H3JYyYeHHsS ¥  HCCJSJOBAHWME  MOTOXNOB
HaxXOXJNeHHA HHETePPepPeHIMOHHEHX MaKCHMYMOB KOJUIOKTHBHHX HOJ6H IYy4KOB,
B OCJIACTH FESTHOCTHKHE IYYKOB BHCOKWMX SHeprEf ® Ap.

3aMeTHM, YTO TPaIMIJAOHHHM Ha cerofEAmMAEWE J6Hb  CHOCOGOM
HCCJIEGKOBaHHS noJeff IydYKoB 3apAXGHHHX  YacTHI BHCOKHX  SHeprumit
SIBNAIOTCS CHOKTPAJbHHA MOTON  ONMCeHHs  mouel, KOTOpHE#t  HmaeT
sdpPeKTHBEYD BO3BMOXHOCTH onpeeJioHHs CHeKTPaJbHO—YI'JAOBOT'O
PacIopeneAeHAA noyie#t H3JYy4YEeHES B BOJEHOBOH B0HSE . OmEaKO, OpE
PemeHEE paAnxa  OpoGJeM SJIOKTPOIAHAMAKE, BOSHEAKAET HEOOXONAMOCTE B

. BeTanbHOHM HHQODMALME O IPOCTPAHCTBOHHOH CTDYKTYpe HOJNA BOJASH
- 4ACTHIH, HAUDEMOD, IPA ONPeJEJOHEE KOJIOKTHBHHX BHYTPHIYYKOBHX
‘mose#ft ® HX OTpaxeHEE OT OJHM3KEX NPOBONANMEX IpaH®l (3agausd,

xapmépme JJfi - yCKOPHTOJbHOX = (H3mKH) . [lpg - 9TOM ofpameHEe
cnexipa.nbao-—yralom BHpaxeHH#t D[OVIA  TPYNHO .  POBJESYOMO c
MaTeMATHIOCKOR  TOUKH SpEeHEA — Zas YIALTAPEAATHBHCTCKAX = YaCTHI
CHeKTp OmOJisi OYeHb mHMPOKE# (Tak, JJA CHHEXPOTDPOHHOI'O H3,JIyYeHHES
KOJIMYOCTBO OCHOBHHX T'apMOHHK NODSNKa 13, rme Yy — JOpeHI-HaKTOp
gacTHl) . OmHaKO, Jaxe eCJM upoﬁenypy OOpaleHAA CYATaTh (HOPMaNbHO
peaJm3yeMof, IMOJyYeHHAs B pPel3yJbTaTe KapTHHa nois O6yleT OIpeneJAaTh
CTPYKTYPY HOJIA TOJHBKO B BOJHOBOR BoHe. Kak IOKa3aE0 B HacTOAmeR
padoTe, i UADKYJUPYOUME -38pAfOB, Ha MaJHX OO CPaBHOHED C
PamEyCcoM KDHBHSHH wpaerc'rdpn PACCTOAHEAX, TaKmd Oo0pasoM MOXHO

 BOCCTAHOBHTH CTDYKTypDy I@IOJA JENb B OYeHH y3KOE  OOJACTH
- IDOCTPAHCTBEHHOR  JIOKAJH38LKE  KOCTKOM  YacTH CHEXPOTPOHHOT'O

HBJYYOHHA . ; ‘

OTKA3HBasACh OT MNPOUSAYDPH OOpameHHs cnerc'rpaaibnoro Pa3JIOXSHHS
H3JyYeHWA, OOCHYHO, 38Ja4y O [OJAX MYyYKa  YIbPapeJATHBHECTCKHX
3apAXeHHHX YaCTHI, pemawT B IPHCJHXSHEE HOOPePHBEOTO H, Kak
OpaBEJO, IOpaAMONEHEHHOTrO TOoKa. Taxoe NpECOIMRSHES COOTBeTCTBYOT
BHYMCJICHHI0 TOJBKO KYJOHOBCKOM 4YaCTH HOJS H COPaBeJMBO TOJIBKO Ha
pacc'roannﬁx JIOPARKSa E MEHbBIS py'z (B HampaBJCHEE IBHEXOHHS YaCTHIH
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Ha ele MeHBNMX DacCTOAHMAX IIOpANKa Py °) oT YacTHUH, ABAXymeitca mo
TPAeKTOPAM C DaI#yCOM KDWBH3HH Q.

KODDEeKTHOe pemerWe NPHBEASHHHX THIMYHHX OopodJieM TPOBONATCA B
Hac’roaméﬁ padoTe Ha OCHOBE TOYHHX pemeHud SJISKTPOMaArHATHHX IoJie#t ¢
yY4eTOM IMCKDEeTHOCTH Iy4YKa.

TakaM OOpa3oM, C TOYKM 3DeHHs NPWIOKSHHA K pany Bazay

SJIEKT DOIAHAMAKH aKTyaJbHOCTH IPeAIPHHATHX ¥CCcaefoBanmit
OpeJCTABJASTCA HOCOMHOHHOA. OZHAKO, IONYYEHHHS HOBHE DO3YJABTATH
AMET  TakKXe  OOMeTeODeTHYECKOe  SHAYSHHe  mia KJIACCHYECKOM

SJIOKTPOIMHAMUKA BOOOmME, TaK Kak B padore cPOPMYJIMPOBAE HOBHI
OPOCTPAHCTBEHHO-BPSMEHHOM TIONXOXN OUpelleJIeHMsa IIONEeBHX CTDYKTYD
DPOJATHBHCTCKAX 3aDAXGHHHX YacCTHll, & Tak¥e paspaGoTaH ammapaT

BUBYaJM3aLAN " S5KBHBaJISHTHOI'O OIMCaHuA SJIeKT DOMHAMEAKH
OPTOTOHAJLEHX NoJefl  AHHAMEYECKAMA YypaBHeHMAME JWHWE — ToNA.
llpexacraBasteTca,  9To aTH NONXOAH MOTYT CTHEMYJMPOBaTH

COOTBETCTBYWIEEe Da3BATHE TakXe B HeJWHONHEHX TEOPHAX IIOJIA H B
TeOPHM KBAHTOBAHHHX IoJel.

OcHOBHas 1eJib PaGOTH

Oc HOBHOR 1eJBH PAGOTH HBIAJOCH JeTaJNbHOS HCCJie HOBaHWe
IPOCTPaECTBEHHO-BPEMEHHHX CpruTyb SJIeKT POMATHATHHX noxnef
YILTPapPeAATABUCT CKAX 3apPAXSHENX YacTHil, JBEXYIAXCH “imo
KPEBOJIMHEHHHM TDAGKTODESM. BHSyaJ/WsalWs SJeKTDOMATHATHOTO MHOAS
OpoASBEelieHa C NIOMOMBbM anmapaTa JWHAR SJeKTPHUYSCKOTO ¥ MATHATHOTO
noJid. JIOKasaHO, 4TO SJEKTPOAUHAMUAKA ODPTOT'CHAJLHHX MoJelt MOXeT GHTH
COOpPMYJIMPDOBAHA KaK KOBADUAHTHAasA JAHAMMKA STHX JuEAH. Ha OCHOBe
aHaJM38 NPOCTPaHCTBEHHOI'O YCPONHEHMA COOCTBEHHHX HoJe#f OTHEeJbHHX
JacTHll, B YaCTHOCTH, NOJNYyYeH KPHTEDH# IJIOTHOCTH UYacCTHI] B MOYy4YKax,
saKJwJyapmuicd B IEPeXofie OT CJydYasd COeNapEPOBAHHHX B HUPOCTDAHCTBE
obJacTeit ¥eCTKO# YacTH M3JyYeHHS OTAEJHHHX YacTHall K HX TOTAaJbLHOMY
OEPEeKPHTHI B OOBOME Hyuka. BHYMCJEOHH HEKOTODHE SOPPEKTH BO3HeliCcTBHUA
COOCTBeHHHX noJsie#f IIyuykoB Ha nnnaumxy YaCTHll B YCKODHTOJAX H
HaKOIMTEeJNAX. ONpejieJIeHH YCJOBHA KOT'®POHTHOTO H3Jy4YOHHA NYYKOB
SapAXeHHHX 4YaCTHI B ONPEJEJISHHHX HAOPaBJSHUAX, B TOM  YHCJe
BOSMOXHOCTY T'©HOPalMA KOT'OPEHTHOT'O HIJIyYSHHA CLYCTKA C  MOPOAOJILHOR

WHBAPAAHTHOCTHO TPAeKTopmit  vacTmi. MMpenoXeHO  UCHOJML3OBAHHWE
#EQOPMAIM O IPOCTPAHCTBOHHOM DaCHPENEJIOHWH OSJOKTPHUECKOTO  IIOJS
KOTEPeHTHOTO  CHHXDOTPOHHOTO  HSJYYEHWS Ans BOCCTaHOBJICHHUSA

TPOJAONBHOr'O PacHDeieJIOHAsA 3apAla B CTYCTKS.
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HayuyHas HOBH23Ha

[lepeurcJIeHHHS BHII® HCCJEIOBAHWS IPHBEJHE K CO3IAHHAND MeTOona
npoc'rpané'rsemxo—BpeMemioro OmECaHuA BJIeKT POAAH aMAKH OYy4YKOB
PeJIATHEBHCTCKEX 38DAXCHHHX YacCTHl, ¥ COCTaBHJM OCHOBY BSTOr'o HOBOTO
Hay4YHOT'O HalpaBJIeHHES.

Cyenywiue , BHHOCHAMHES HA 3aMETYy OCHOBHHE De3yJbTaTH paGoTH,
BHIIOJIHEHH BIEODBHE .

i. [lpoBeieHO JEeTaJbEOe HCCJIeHOBaHWe YDPaBHOHES samasiHBaHEA ®
CTDYKTYDH SJEKTDOMSCHATHHX HOJOf IJIA ToYeuHOHR YIBTPapeJIi TABACT CKOR
3apAXeHHON 4YacTHUH, ABAXyme#ca no xpmomeﬂ:ﬂoﬁ TPaeKTOpPEK (B TOM

gHCcHe co cBepxeseToBO’ CKOPOCTEW) . BuaesneHa y—o6JacThb
OPOCTPAHCTBOHHOR  JOK&M3aumm  XeCTKOH  4YacTH CEHXPOTPOHHOT'O
MBIy YCHHA , B  KOTOpPOE  mCCJaeAOBaHO OpOCTPaECTBOHHO-BPOMEHHO®

pacIpelielOERe SJOKTDHU@EKOTO W MACHATHOTO mNodefl. [okasaEo, 4To
TPaIALUAOHEHE (OPMYJH CHSKTPAaJbHOT'O DABJIOXSHHSA IOJSA CHHEXPOTDOHHOT'O
M3JIyYOHMA BOCCTAHABJUBARNT IIOJE TONBKO B Y—OOGJACTH.

2. MonyuyeHH YDaBHEEWSA, OIDSASNADEHS JMENE SJACKTPEYBCKOTO ¥
METHETHOI'O IOJIe#l IPOM3BOJIbHO ABEXYmMErocs 3apdna (B ToOM YWcle B CO
CBEDXCBETOBO# CKOPOCTHW). JlJif HNPOH3BOJHBHOTO JABARS HASA 3apana
ompeliesieHa HeHTDANbEAS JIEHHS MATHETHOTO MOJS. [IpoBeieEO HeTaJbHOe
HMCCJIeJOBAHNE npoc-rﬁanc'rnenno—speuem XapakTepHCTHK IOAS BEKTODOB
[o#ETHMHTa HJA PpPaBHOMEDHOTO IBHXOHWA DEJATHBHECTCKOE 3apaxeHHOR
YacTHIH 1O OKDPYXHOCTH. . DJEKTPOAMHAMEKA OPTOTOHAbHEX nogse
OpeACTaBJIeHA KaK KOBaADHHTHAS JAHBMEKA JIHAHEAR mevis. [logpo6aO
pacCMOTpeH 4acTHHY cmait TakeEx mnoge# .nﬁenap’—nnep‘moncxoe noJe
nponanom,nb IBEXyme#Cca TOYeUHOH BapAXeHHO# YACTHIH. .

3. MWccrepoBaHa MPKPOCKOMMYECKaS CTDYKTYDP8 SASKTDPOMATHETHOT'O
ooNA Oy4YKa PpPOAATHBUCTCKHX 3apAXOHHHE vacTEy. [logyuern xprTepmit
IJIOTHOCTH  OyYKa Ha OCHOBE OpOCTPaAHCTBOHHOT'O YCpenHeHns
COGCTBEHHOI'Q HOJIA MNOyYKa. BHYHMCJGH CHBEr YacTOTH GeTaTpPOHHHX
KoJeGaHmit, OOYCJOBJGHHHE TIJaZKo# KOMIOHEHTO® COGCTBEHHOI'O MOJSA
OyYKa C KPHBOJMHOWHHME TDAOKTODHEAME IBEXSHEA 4acTHil. [IOK838HO, 4YTO
IJISl TOKEX IYyYKOB OTCYTCTEBYOT KOMIIGHCALMS MAOTHETHOR SJIEKTPHEY6 CKOMH
cocTaBJAlOMEX B cHJI® JopeHua, XapaKTepHaA  IJA | mpaMoJMHEeREO
JABHEXYNAXCA NMYYKOB. PacCMOTDEHO paCCedaHES YaCTHI] H8 XOCTKO# yYacTH
CHHXDOTDOHHOT'O H3JIy46HHS Iyuka. JCCHAeLOBaHH OTDameHEA ReCTKOf
YacTH  CHHXPOTPOHHOTO  HMBJYYeHWd OT BHOMHO#  IWIMHIDAYECKON
opoBoZsamei# NOBEDPXHOCTH .

4. PacCMOTDPEHH BOBMOXHOCTH T'©HEDAalME KOTSPEHTHOr'O HANPaBJIeHHOTO

777”.:-';" mw-w—-r— e -
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HA3JyYSeHHA CIYCTKaMd BSJEOKTDOHOB, TPAeKTODEM  JBEXGHAS  KOTODHX
Ollpe e JIOHHHM o0pasoM NPOMOAYJEPOBAaHH. Haiftnemw YCJOBHA TI'eHepalumu
KOI'SPeHTHOI'O HM3JIyYeHWsA CrycTKa C HPOAOﬂbnoﬂ HHBADHEAHTHOCTHI
TPaeKTOpH# yacTwHii. OupeneJsieHH TaKxXe TOJIyYeHUS
HHTePPEPEHIAOHHOT'O YCHJICHAS MATHUTHOTO WJIH SJIeKTPAYECKOT'O moJie
CHHXPOTDOHHOT'O HIJYyUYSHHA .

5. IlpesNloXeH METOX H3MEeDEeHHWS IJHUTEJBHOCTZ H OPOAOJIBHOT'O IIPOPHIIS
3apaAfa CYOOHKOCEeKYyHIHHX CI'yCTKOB BJISKTPOHOB, OCHOBAaHHH# . Ha
MOZyJALAM CHTHAJIBHOTO JIa38DHOIO HSJYYeHHA B  SJSKTPOONTHYSCKOM
KPHCTaJIe SJSKTDHYE CKAM nosiem KOT@pPEeHTHOT'O CHHXPDOTPOHHOT'O
H3JyJeHHH .

BO3MOXHOCTH

IlpakTEyYeckas 1EHHOCTH

HNonyuerise B paboTe DE3yJbTATH IPOIACTABJAANT KaK Hay4YHy®, TaKk H
OPaKTHYEeCKY® IeHHOCTH. HayuyHas II@HEHOCTH pa60¢u_saxabqanmca B TOM,
UTO HNOJYy4YEHHHEe Dpes3yJbTATH NOSBOJAJIE DONHTH  DAX opoGJeM B
SJOKTPOJMHAMEKS. B YAaCTHOCTH, HOJYYOHH OTBETH HA BOIPDOCH © TOM,
KaK ¢opulpyercﬁ'namyqezne POJATHBACTCKEX YACTHll, T'L6 COCPEAOTOYEHO
STO H3JYy4eHH® B OPOCTDAHCTBO B BOJHOBOM B0HO, KAK CHMBANTCH IIOJA
HSJIYYOHHMA C , KYJOHOBCKHME TonAME BCOJHM3H YaCTHL, KaK . BHIJANAT
uixpocnonnqeckoe TOJNe PeJATHBHCTCKHX YCKOPEHHHX CIYyCTKOB # Jp-.
OnpezeJieHEOe NOBHABATOJLHOS BHAYOHHO AMeeT TaKxXe -pa3paCoTaHHHE B
padoTe ammapaT BESYaJHSALEN IIOJA C NOMONbD JEHAHR SJGKTDAYECKOTO H
MarHATHOT'O IOJA.

B xadecTBe HPAKTHYHOH L@HHOCTH IOy 98 HEEX DPe3yJbTaTOB OTMETHM,
YTO HA MX OCHOB® YHAAJOCH BHUMCJIETHL H OPSACKA3ATH DAN CYNEeCTBEOHHHX
2)POKTOB B yCKODHTSJLHON (mamKe, BRANYAH MOTOXN JHAI'HOCTHKH, B
$EaNKe OYy9YKOB BHCOKHEX SHEDI'm#t, B JaCTHOCTH, B OOCJacTH CO3aHAA
ECTOYHEKOBE KOT®POHTHOT'O HIJYJYSHWA.

AmmpoCalms paCoTH M Iy CJaKalEA :

fNoxyusuEne B paCoTe pe3yaLTaTH FOKJIAINBAJHECH He III BcecowsHOM
COMEHADS IO PSHATHBHECTCKOR BHCOKOYACTOTHOR SJEKTDOREKE (Topbkait,
i983), III Bceéonsnou COBSMAHEE IO KOT'@DSHTHOMY Bsannoneicrnnn
H3JYYeHMA C BemecTBOM (Vxropox,  1985), XIII : MexnymapozmO#t
xon¢epenu:n«no'ycnopltelau uacéln BHCOKEX SHODIE (Hbaocxcnpon,

1986), X Bcoceneunu CoBemaHEE IO ycnqpl!eann | S8DARSHHNX YACTHI .

(Zyoma, 1986), T Eaponatcnal KOBQopOHIME 1O JOROpDHETe sM (PmM,
1988), VII Memamymepommoit lna@epennnn OO MONEEM TIYYKaM SapAXSHHNX

2m1dﬁ:ﬂiﬂﬁ%@&gi
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yactry (Kapacpys. 1988), AMEDHKaHCKO# KOHQPEDEHIME IO YCKODPHTEJIAM
3apaXeHHHX yYacTul (CaE-®paHUmCKO, 1991), PaGouem COBEMaHuK IO

JUHeHHM Kounaizepam (lapmmm-IlapreExkmpxer 1992), MexnyrapomHO#
KOHQEPEHIMH IO YCKODUTEJIAM YACTHI, BHCOKHX sHepru#t (TamSypr, 1992),
VI paGouyeMm COBEWAHWE IO HOBHM KOHUEILEAM yCKODHETeJelH ( BuckoHCHH,
1994), OOGWEMOCKOBCKOM CeMHHape IO TEeOPEeTHYECKOR ¢uamke akKag.
B.J.TuH36ypra, Ha cemmHapax Epdi.

[lo TeMe muccepTauum OnyGJMKOBaHa 31 padora.

CTPYKTYpa K OOBEM IUCCEPTAaLFH.
JuccepTauda COCTOAT H3 BBEIESHHA, WMECTHE TJaB (mBamiaTs TpE
maparpaga), BHBOJIOB H CIHCKa JETEDATYDH.
B paGore conepxmrcs 199 crpamwmi, 67 DPHCYHKOB H 10 TaGJmij.

OCHOBHOE COJIEPXAHVWE PABOTH

TnaBa 1. YpaBHeHMe 3aNa3]HBAHASA

B naHHOR TJaBe TPOBONETCSA JETaJbHOS MCCJENOBAHEE YDpaBHeRUA
3alla3fHBaHMA JUI  YJbTPADEJATHBHCTCKOMR 3apaxXeHHOM! YaCTHLH,
IBEXyme#Css mO KpUBOJMHENHO# TpaeKkTopEE. [osiyuerno pemerme STbro
YPaBHEHHA BOJM3HA TPaeKTODHM (HA DacCCTOSHEAX, MEHBIIRX cpenEero
Pamdyca KpPWBH3HH TPAeKTODHH ) . OcrOBHOM! aKLeHT creJsaH Ha
ECCJIeJOBaHMY DABHOMEDHOTO OBHXCHHA IO OKDYXHOCTH paIdAyca p-
llokazaHO, 4TO ypaBHEHWE 3aNa3AHBAHAA B 5TOM cJy4Jyae CBONHTCHA K
aNreGpam4eCcKOMy YDPaBHEHMI YETBEDTOT'O HODHAIKA BHIa

-

i 12(1'2-R1)t2 + SAR_$Y3 AR = 0. (1)

[IpREATH OCO3HaueHHA: T = c¢(t'-t)/p, t - MoMeHnT BPEMEHH HAGJNCHUA,
1’ - mckomH# 3anasgHBammit MOMEHT BDEMEHH, R=(2- F(t))/p, P
pannyc—BexTop TOUKE HaJIIeHuS , T PamWyCc-BEeKTODP 4YacTHLH, R =
1Rh, R = e R R = e ﬁ e — ©INMHAYHHI BEKTOD BJOJbL pajdyca Ha
KOTOPOM HaxonnTca 3apﬂn B MOMEHT BpEeMeHH HaGJIeHAda t, 82—
TAHTCHIMAJNbHEY eJVHAYHHE BEKTOD B HAlDABJEHHH CKODOCTH YaCTHLIH B
STOT X€ MOMEHT BDEeMeHH. Besze, I'lie 5TO GHIO BOSMOKHO, HNOJOXEHO B=1
(fc - ckopocTh YacTHuH).

OTHeJEHO paccMOTpeH cayyau 7'2« R, npwmuem
BHACJAWTCA TPE OCJAaCTH pemeHUu#t ypaBHeHEWs (1). lleppaa o6JaacTs
(Touka HaGioneHwWs HAXOIWTCS B HAW@RBJCHWE “Hasaxn") COOTBEeCTBYyeT

OOKa3aHOo, 4TO

©Nati&13rl;;blmwf'menia ——— N
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» R <O, Ipm KOTOPOM pemeHWe I T 3aIMCHBAeTCA B
BHAE: T = R2/2R2. B oGaactm "BHnepexn" IRZI RS Ré > O  pemeHme

ycaoBm® Il‘lzh»Ra’2

EMEeeT BHI: T = — 2(3R2)’/3. 06J1acTh TONEPEeYHHX PaCIOJOXSHW TOYKH
HaAGJOASHASA COOTBETCTBYET YCJOBHI IRZI‘ D e
—R3’2(6R1+ 2(9Rf+ 3R2)1/2y1/2,

BugeJsfdeTca Takxe oGJacTh SHAUeHWH Rz sny, R1> (4 IRQI « R1 (R3

C PpeleHueM: b S

=R [81.821 = R 33). 3Ta O6JacCThb JIEXHT HA T'paHUlle MexXZy OOJacTaAME
3HaueHEM "HASaX" ¥ I[ONEePeUYHHX pAacHOJIOXeHM# TOYKHM HaGJ0JSHWS -
[lokazago, 4YToO HMEHHO  37ieCh cocpenoToYeHa XecTKada 4acTh
CEHXPOTDOHHOTO H3JiyueHms (y—00JacTh).

PacCMOTpEHa TaKxe OOGJACTh MaJHX DACCTOAHMM TOYKM HaGJmoZeHua R «
77°. CymecTBeHHas mepecTpOika DEmNeHHA TPOHCXOIMT JJA HampaBJeHHR
"pmepeZ” ¥ DNONEepPeyYHHX HaNOpaBJeHW! HaCJOAeHWs BHYTPE CPepH C
pamaycom ¥ 2.

B oGiaacT: "Hazan” IJid 3JEeKTPRYECKOTO H MarHATHOI'O HOJIe# mMeeMm:

e 1 2 2 i =
B=- — ;;?‘61(R1‘ —-R%) + o, RR + e ,RR_},
: (2)
ey il 1 e re = - dapidag s o
B 0?2 R® {91R1R3 Fro RiRS ot ea(Ra <R ANE

2

B o6sacTZ "Bmepei' BHDaxXeHHA IJA IOJe#t WMEnT BHZ

2. o % 261 2 292 » 293R3
p? (3R RS A P AN 2
2 2 &
: " g (3)
A. . 2e R, 3 Re, ¥k 2e,
pZ (3R2)7/3 BRz (3R2)5/3

B ofbxnacTtm HONEpeYHHX HampaBJeHu# HaGJONOHAA:

e a7’ e i v 2 2
e _-;E_ (R =22/9)%+ R%H? : e’(_tR1 A I Ra) !
1 3

(4)

A

e A .
+—2 (R~ ©2/2)%(R + ©°/2) + (R;+ 3t?/2)R]) - o R (R - ©%/2)},

©Nmmﬂjqﬁmyﬁﬂgpq

-7 -

= : P
Ral av { 26 R_(R - ©2/2) +
B e ((” - <2/2)%+ R§)3 N R

~

e = s
+ 2R R 3t2/2) + B2) - e ((R - t°/2)*~ R)) }

[loka3aHO, 4YTO B IDOCTPAHCTBE BHIESJANTCH TOUKH HaGJOJSHUA, IJd
KOTOpDHX BHPAXCHHES 1—ﬁB HaAXOIMTCA BOJHM3K €T'0 MHUHAMyMa (3mechb R1 ~
RS i Ui y—06JacTh) - [lonepeyHH? pasMep y-OCJacTH B HaIpaBJICHAH ,
OpPTOT'OHAJIBHOM K IJIOCKOCTH TPaeKTOpHHA, = 11", roe 1 — pJjAHA TYTH,
KOTOpDH#t TPOXOAAT POPMUDYIOUHE KXecTKoOe MoJie 3ala3iHBapiie CHI'HAJMH.
[onepeyHHit pasMep y-OGJACTH ~ 4py~%/3 nna JWOHX SHoUeHM# BEJHIHHH
1. BaxHO OTMETHTb, YTO STOT pa3Mep IO NOpAZKY BEJHMYMHH DaBeH
mpezesbHOR JJIAHE BOJIHH CHHXDOTDOHHOT'O H3JyueHHd. TOUKY HaOJOASHAA
B IpejeJiax y—o0JacTé Ha [IPOWSBOJLHOM DACCTOAHMM OT YaCTHIH MOXHO

HapaMeTpﬂSOBaTb B BHIE

2=p@ + B0+ ), x 51 (5)

rne 30 — TJaBHasg HoOpMaJb - K TPpaeKTOPHH B COOTBETCTBYIER
1 ; > 5

3anasiHBanIEi MOMEHT BPEMEHH to Civafibes Do = eNVHWYHHIA BEKTOP,

cocmanmﬂmmxﬂ yroJa ay" C HaupaBJICHMEeM CKODOCTH H Jexam@it © B
cooTBeTCTBYyWIER OPTOTOHAJBbHOR K IIOCKOCTH OpOUTH KacaTeJIbHO# K
TpaeKTODHM UYACTHLH IJOCKOCTH, [ = (o AT to)/p - Oes3pa3MepHHH
mapameTp IJWHH  OyTH 3anasiHBanINero cHTHAJIA .

HJAEKTPAYECKOS ¥ MarHATHOe MOJId B y-O0JIACTH BamMCHBAETCH:

4eyl(1 + ats nz)ég + 2an3g]

up?(1 + o+ n2)°?

(6)
4 -0 2 2,20
4ey*[- 20m8] + (1 + a"- 1 )eal
" ppl(1 4 o+ %)’
roe 38° - eiuEWYEE# BexTOp B HAODaBJEHAE HOpMAJH K ILIOCKOCTH
3
rpaeKTODHN . BeJIEUEHA I ONpeZeJAeTCs yPaBHOHMeM BEJA
2%+ 3(1 + o®)n - 6x = 0, (7)

MaydeHa Takke KapPTHEA IOJA PaBHOMEPHO LUPKYyJUpyomero IO
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