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BBELERHM~BHSE

MeTton MonTe~Kapno geisercs BechMa =DpeKTHBHBIM cpen=
CTBOM MOIENHPOBaHKS KaCKalHEIX NpoNecCcoB, B TOM YHC/e SeKTPpor
HOo~poTOHRHX nuBHe# B BemecTRe, CeveHus a/EeKTPOMAI'HUTHBIX B3amM=
‘ Mode#cTERE OTHenpHEIX uacTEM (amexTpoHoB, NoauTPoHOR, QOTOHOB)
C BelLeCTBOM Xopowio ksBecThsl, [To Hm, Meromom M onre—Kapino,
C HOMOILLBI0 BEIMACAMTenBHOA Mamuksl (3BM ) MOXHO BOCCO3OAThH NP~
y THHY pasBHTHS AEBHA B neioM, PeanbHo, MOOeNMMPOBAHHE 3/€KTPOHHO™
$OTOHHBIX THMBHe# Ha coBpeMeHHbIXx DBM Benonasercs A0 OTHOUIGHME
suepruf £ / ~108, roe E,- sHeprua Ha4albHOR WaCTHIL!, BsISbIBAIO-
reit nEpeHb, a E - MuHMMAaTbHag SHeprud wactun B nusHe, Ilpm Gom=
LU¥X OTHOLIeHMAX [O/d NOoNy49eHHs Xxopoluie#f CTATHCTHKH CKOPOCTHE CO=
BpeMenHnx 9BM menccrarTodHo. Meron noapoldeT PaACCHHTLHIBATE Kac~
Kansl B cpenax moGo# KOHeYHOW INeoMeTrpHM M HONy4YaTh OPOCTPaHCTBEH-
Hele, YIVIOBHIE H SHepreTWieCkue XapaKTePHCTHKH YACTHU JIHBHM,

Opyro# NoAXOO K KCCHedOBaHWIO NUBHe# = aHAMHTHIECKAS Teo~
pEsi ~ M3ydJaeT KacKalHsie mpouneccs! B GeCKOHeYHBIX OLHOPOIHBEIX Cpe~
nax, Bouopocsl, cBa@aHHHIEe C IOBeJAEHHEeM JUBHel# B CIOMUCTEHIX Cpenax,
HAX B cpedax KoHe4YHo# reoMeTpHH NMPAKTHYECKH elle TO/dBKO Ha4YuHa=
T paspabarmBaTecs., Kpome Toro, B aHAMHTHYECKOd TEOPHE LenanT=
Ccf paaimyHble NPpHONU)KEHMA, yMeHpLIaplliHe TOYHOCTH Pe3y/l1sTaTOB,
oco6eHHO O TH)XeNblX BellecTB, I'’le pa3BUTHe NABHeH NPOMUCXOAHT
HauBonee HWHTEeHCHBHO,

B pa6orax /1,2/ mpopedeHO MONEMUPOBAHHE PA3BHTHA SNCKTP G
Ho=bOTOHHLIX NHBHe# B CBUHne Mmeroaom MoHre-Kapno, CHeT nmpoBO=
auncs No BecsMa Gonplumx ray6mi (mopanka 30 padMANHOHHHIX NMEH)
® nng Gonbloro Amana3ona sHeprz#t (100 Mase = 1000M»s B).Peayms
TaTH MOOEJMPOBAHHS XOPOIIO COIMIACYRTCSH C PA3NHYIHEIME SKCHEPHMEeH=
] TANBHEIMH OAHHBIMH,

Hamu 6blna HamEcaHa ODporpaMma ANd ModenupoBaHud NHBHeH B
BelrecTBe, B OCHOBHEIX deprax coBnamampowas c¢ /1,2/, rlanGonee cy=
lIeCTBEHHOoe OT/HHYAEe COCTOosl0 B TOM, YTQ HAC MHTepeCcOB&IH, I'las =
HEIM o6padoM, CHeKTphl MOSBHTPOHOB, BEIJIETAIOILHX H3 KOHEBepTepa Ko=
HeyHOI'0o pa3Mepa M paa3nudHoll reoMeTpHH,

i,

B nporpaMmMe yYHTEIBAOTCHE CledylOliHe NpONecchl:

4) TOpMO3HOe HaNnydeHHe,
6) poxIOeHHe map QOTOHAMN,

N ——




B) MHOrOKpaTHOe pacCedHHe,

') MOHMBANHOHHbIE HNOTEpPH,

O) xKoMnrToH-2bdeRT Ha 3IeXTpPOHaX,
e) aHHArMNANHY NOSHTPOHOB,

I[Tpm BBICOKHX 2HepI'MSX INIABHY pONb HI'PAIOT NepBhEIe OBa ONpg-
pnecca, Bnaronaps MM 4YHCNO YACTHN B JHBHE PACTeT, 4 HX BHeprud
yMeHLLI aeTcs, Koraoa sHeprasd 9actHl OO0CTHraeT KpHTHYecKOof
~ 1200 Mc /z?_ HAYHHAKT CKA3BIBATHRCH HOHH3AUNEOHHLIE NOTEPH H
NHEBeHbL 3aryxaeTt, [IpE sHeprusax mopAlKA KpPHTHYECKOH H HHXe OCHOE
HyI0 POib HIpaloT upouecckl B) —e), Kpome nepedmcieHHbIX npomec =
COB, NpH HHAKEX sHepruax (umops/xa Heckonbkux M sB) HeKoTOpSI#
BKnan naert doroaddexr Ha aromax. OOHAKO ONS HHTEPeCYRLIMX HAC
aHeprai#t wactun nuBHa (Gonsiue 10 MaB), ero ceuenme mano, Bonee
noapo6HO 3TOT Bomopoc paccMorpedr B §1,xk,

Haubonee mccnemoBaHHEIM gBNdeTCd pPa3BHTHe NMBHeN B CBYHIe,
[TosToMy nepBoHaYanbHO Mo enmpoBancd NHBeHs B cBuHme (£ =82),
BroocnenmcremE MH cOenanM To Xe caMoe H A4 Boibdpama (Z=74),
KOTOPhI# HMEeeT SHAYMHTeNhbHO GONBLIYI0 NNOTHOCTE H HOTOMY 6onee
OpurolleH B ka9eCcTBe MaTepuand Nd KoHBepTgpa.

B macrosiue# pabore Oaerca moApobHOE ONHCAHHNE METOdKRKM
MOHTe=EKap/loBCKOI'0 ModeNupoBaHusd Kackana, PeayneTarTsl 1100enupo~
BaHHg ¥ MXx HoOpobGHoe ofCyXIeHHe colepxurcd B /16/,

_ ABTOphEl NpHHOCAT rayboxyio 6naronapHocTts T.A. BceBomxckoi,
A . H.Cxpwnckomy m B.A.OnbTexkoBy 3a monesHhle o6CYy)XIOEHHS H HeH=
HEl@ COBETEHI,

§1. QJIEMEHTAPHLIE TTPOLIECCHI

a) TopMosHoe Hanydenue

Ina pacuera T j-mannro HANY4YeHHs HCNONL3pBanack PopMy=
na Bere=Iafitnepa / B KOTOpYy® BBeaeH dakTop, YYHThIBAIOLINH

NpoUeCcCH Ha aTOMHBIX anan'rpuﬂax S H NONpaBKa K ﬁopunncmmy np -
6nuxenun /4/ - f(Z)

We/ £EL } 40:.:(.2/24- 3‘ )ﬁ-f/:?)]r*
X[[/*(I- E)?gé [j E'E—_;GE'JZ (1.1)

P opMyna HaeT BepOSTHOCTL o6padoBaHEs hoOTOHA anax-rpgngu Ha ny=-
™ 1 cm, X agpn.u anpa, & = 17187, /3 =‘3/;?7d /T =—quc=-
10 atoMoB B 1 cM , E - sHeprus snextpona, E = sHeprus cbn'mua.

&P yHRI MR ¢_£ ¢2. onpedendioTCR CAenyKIUEM ob6pasoM, B
3aBHCHMOCTH OT napauewpa axpannposanna ¥y 71/

?—- Ef z (112}
Lns noanoro sxpauuposamus ( § = O ).

Py =l (L9142 1
b= & Lo (0902F)+ 1 e

B oTcyrcTBMe okpaHupoBamms ( § >2 L )

bt (Bo EEL) 4G 2y
[poMe X yTouHble Caydaus

(‘2;‘?:’{“2&)“3‘&5’7'3 "2[3{%1)1 a2/ 1.6)

(1,4)

x)B /3/, » dopmyne nas TopMOSHOro Hauyt.teunﬂ (1.1) mMqeercs
owubKka B 3HaKe,




s (;_{5‘) c;-Sﬁé?_fE/E"E"Z —f‘d/c}’);

£

962:—3&"?% i - (1.8)

cravenxs §ymxumk ,ﬁfa’)f;(éf) C(J’) B3R TH .na £3/ (ra6-
nuna 1 = pme,l), d 3 . 3

PyrxaaE /d’ X f (J) B BHYNCNeHEIX ANOPOKCHMHpC-
BANMCE C HOMOLUBI Bﬂp&manﬂ-

JS({) = 20,8 - 4,5 ' 6’-1;253’2‘ :_f
¥4 0.8 {1.7) {
f; (d') = 20,28 - 2.87 &

nfe=f =181 =28 (0 -0.8) + 0.5 0 0.8)°, 8208 (1.8)

B nanwpefimiem, Bce Nauus BynyT H3MEpPSTLCS B PaOMANMOHHAIX
enmumnax, PaamanmoHsas enuENna OAg OAHHOrD BelUECTBA, 9T0 ANKHAE,
HA KOTOpPpO# oHepIrNs PNeXTpoNaA H oToHA yMeHmllaeTcs B cpedHeM B
€ paa 3aa CY6T TOPMOAMON'O HAMYUSHMS M POXKIACHNS IAD, COOTBETCTEGR-
HO,

Panmanwornas enuHER& OnpenenseTcs BupaxemmeM /B/:

l/z'_‘a 2 4n X ff-z/ﬂ j)[é»z_ (491 z"f/ i

(1.8)
Hnga ceesma sto naers
Z, = 0.56 cu mnm 6,4 rlom’ (1.10)
Hna Bonanthpamas
Z, = 0,35 om muE 6.8 r/oM> (1.11)

PaxTop 3 o YOETHBAIOILIME NpoHeccH HA aTOMHBIX SAeKTPoHaX
BHpad<aercd creaywiunMm ofpasoMm /B6/:

<~ 4 ~&
S2ln(14%0-2°2)/tn (194 2F) (1.12)

H pPaBeH: f = 1,16 xax Ona cBmEDAa, T4K ® Aa" BoiasdpaMma,

[Toonpapka X GOPHOBCEOMY NPHGIIHXK©HHIO f( Pas ) aaerca dop=
Myl /4/:

/Z) /1’3?) Z (/"[/"*/z/fﬁ;/j} (1.12)

IOaa ceruna ff E) = 0.332 ong sonsgdpama ][/E) = 0,282, IIpx

OYeHb BHICOKHX SHeprasx E ’**101395 BePOSATHOCTH TOPMOSHOI'0 HaIy™
YeHMS H POXIOEHHS DAp CHILHO YMEHbILARTCHE aa cueT spdexra MHO-
rOKpaTHOr'O paccesHEs, Tak Kak HAC HHTePeCOBA/M 3JHAYHTENBHO MeHpr
IIH® 3HepruH, aTPT 3ddext B nporpaMme He ydYETHBalCH,

6) poxaenMe nap QOTOHEME

IOna pacuera Hcnonn3oBanace GopMmyna Bere-lafirnepa nns
AxdcdepeHNEANTBEHOND CeYeHn.. POXKIEeHEd nap, B EOTOPYX® BBeIeHm Te
JKe ODOOpaBKH, 9TO M ONd TOPMOSHOI'O nanyqenn-

We(E'E)=4n o 2 /H&)[E’—f/d]/“&

,l’,[{(-é:,— +K{—-F)jé+——,-//-£; 2/ (1.18)

Bce ofpaHavenms Te e, Yro X B dopmyne (1).

P yHEI M H % 3aBHCAT OT HapaMeTpa SEKPAHEPOBAHES

Ei

HoNHQe SKpaHMpoBaume ( K 0 ):

-t . .
B = lnf191 2 i%), 4 (1.14)

¥ onpenengoTcd POPMynaME?




nTcy'rcTBn:e sn:paunpn e ( ¥y>>2 ):
¢v= 5“‘#_’5

OPOMEX yTOUHN e CIydau *

“RCi 90 q'l’f! ¢f—¢
Q-ycl5; Py= h&[gp&_; SE)

¢V= %./5 _¢3 (1.17)
D yHERHEY Cé“ 1;51) d(d’)

I'0 HaNny4eHHs,

(1.18)

(1.18)

Te M»Ke, YTQ ¥ Ond TOPMO3HO™

Yrisl BhiNeTa BTOPHYHBIX WACTHI OO OTHOLUEHMI K HaNDABIGHHIO
OBHXEGHNH NepBHYHAIX YA4CTHN, B Clydae Tcpmuaﬂum H3NYy9eHHH W pPoK—
OeHHS Nap HMeIT BeIEYHRY Qrwﬁ?c £ , "oe E = neppmuHaga
aHeprud, 2TOT Yrol 3HaUYWTeNLHQ MeHBLIe YDA, z_ppuﬂ YaCTHOA Ha™
fEpaeT 3a CYeT MHOI'QKPATHOI'O paccesHHsd (@, ot s DAe
E¢ = 20 Moag), [MTosToMy yribl Bbl@Ta BTOPMYHBIX Y4CTHL B IpOHeC
cCax TOPMOSHOI'Q HuanydeHHA H 00pal3pBaHHd nap B ODporpaMmMe He y4u=
TRIBAITECE,

B) M EoroxpaTHge .Eg_c'c_égge

M HorokpaTHoe paccesHue onpenenxdgeT OPOCTPAHCTBEHHDe pac*-
nmpeneieHEe HacTHn B nxBHe, B pacierax Mal HCIoNb3oBaiH opMyisl
reopuzx Monwepa ¢ nompaBramMx Bere /8/, YumThiBajCid TONLEO NepBsil
rayccoBckuff, 4neH pasmoXxeHHS (QYHKOMH pacopenelieHnss

fle) L6 =2he b (1.18)

f ( 6’) - nepﬁ.ﬂwancrb TOr'D, 4UTO SASKTPoH GyHeT EMeTE NpOCTpaH—
creennn# yron or & no @+ ngcne npoxoxOeHms PacCTOSHES
/

T x.8% / {1.19)

mﬂ '—'”4’”5!‘2..3/2"';),}5/5 (1,20)
roe J{ usmepserca B cMm, a napamerp B onpenengeTcs Ha TPAHC -
2

LHeHOACHTHOI'Q yPaBHeHHS
5"&:’:.- 52&1. L?E?x,“'* Z/L _JZ'

SN 76‘(25?)7(@

b

peilleHEe KOTOPOI'0O MOXXHO NPHOMH)KEHHO 3anucars B BuOe B/

B = 1,163 + 2,683 %ﬁ,i

ﬂﬁuﬁnnmeﬂne uMeer TouHocTm 0,5% nnﬂ-—Q or 10% mo 10'5 B 3% nag

no 109,
Ina cPuHuHa NpuBeneHHHeEe GopMyNbl ME0T:
2 - .
J2 —s10002 gt e s (1.22)

30eck é OnNuHa B panHan¥oHHEIX enmHEnax, E - B mseax, ng pone-
dpamMa HMeeM:

. - 3e0002 : ,({:‘u gdp ' ETRL

OcHoBHOe BpeMs IPH MOLeNUPOBAHHMYM JKBHS TPATHTCH HA MHOIQ-
KpaTHoe paccesHue, OCO6@HHO CHILHOE PACCEHHHEe HCHEITHIBAIOT JACTH=
nbl HE3KHX 2Hepra#, [lag sKoHoOMEM MAallHEHHOI'O BPOMEeHH MAI HCUONE
aoBany cnenywiuuit npuem, CunTanoce, UTO PACCOSHHe YACTHI HHIKOH
SHePr'uM H30TPONHO, a NIOTHOCTE pacHpellelleHHd JacTHN B 3aBHCAMOC
TH OT PacCcTosHMS onpenendercs OHDPYSHOHHBIM YPaBHEHHEeM:

'gf — (1.23)




Kosbdunnent nudpdyaun pasen /15/:

£ e B et Sl
25:3@-—4(:056’:»)"’ 250 "> _(’_’?%) 2005(%) ,

¢ i
/ L 2, 2 &£ r |
f@(t?a/é =~ 508(2) {éé CLE 475 j (1.28)

3necs E, = sHeprma uacTmusl B Havane Auddy3H:, & - cpennme

il e S e I e T e e 1

rae ﬁ ~ nonsas (@erwsas) nnuma _ ,“_Qz)_ - MOHH3ANMOHHEIE@ NOTEepH HAa panMandaoHHOW LONHHEe,
HA TPAeKTOPHH YACTHUA, . ;
CpedHHH yron MHOIOKPATHOI'O paccesHHs DpuobperaeMblli Ha nunnet. Poaeirpeiul. yraiia MHEOPOKPATHONO PACCEAHHA OCYLUeCTRBAANCS OO
Ps pacmpeneneruo (1,18). INonHas ANMEHA TPaeKTOPEM HacCTENS  pas6E=:
accesHne NPOHCXOMHT AKCHATbHO-CHMMOTPHYHO OTHOCHTENBHO » Banace Ha sact (A2 ) Tax, 4To6e cpenHmi yrom, HaGuWpaeMmblii HA NN
HavalpHO# cxopocTH dacTHusl, Ilo®TOMy OocraTQuHO paccMoTpeTh hnpo- : NoM ySACTEe, 6SN MHOrG MeHELe emmEmmst ( ;E!. \/—z-;_ S
exumo NubGySHOHHOr'® Hpouecca Ha NoOGHe OABE B3aMMHONEPIeHIAKY™ | €, o = A
AgpHBIe NNOCKOCTH cuMMerTpuu, [Ing omHo#t ma nnockocTtelt peluesue :
HMeeT BHI: r) [Torepu aHepruu
_ P4 g
f = . HMamene e sHEpPI'HH 9A4CTHOR 38 CYOT HOHH3AIME, IPX IPOXOX =
2 sP DL 1 (1.24) MeHdH DPACCTOSHEA B panmanoHHBIX ©OHHEL, € ydeTom shdexTa

nnoTHOCTH, naerca Gopmyno#t /1/:

2 566~ RSl /s ?f(%’i");%?]f}t)
(M:}‘ﬁ

rae ,f) = PaccTogHEe Ha NOIOCKOCTH, P o3sirpeiu JD OCYyLUEeCTBISeT
ca mo ofsigHofi dopmyne (mompo6Hoe ofbsicHenwe B §2):

&
$=J50r)21r e’

roe f =~ ChnydafiHpe YHCNQ, PaBHOMEPHO pachopeleleHHoe B HHTep =~
Bane /0,1/. [Nocne WHTErpHPOBAHMS MHOMydaem :ma'/o :

L= 47Dt Lr (] f)’ (1.26)

[Iag CBHHOA NOTEPH HA HOHH3AQUHIO PaBHBIS
£
55-0560[,{2/:5‘ % c’-)}é [#738) Ptam

Hna sonsdpamas - |

A£=Q40f[fg.,59*éb(z%z)}é (#728) Lo i)

FuTepecyloluee HaC paccTosiH¥e B NPOCTPAHCTBE ONpenendeTcs KAK
KpoMe HOHU3AaNHOHHHEIX HOTEPB yuThl BATECE NDOTEPH H& HCIYCKAaHME
MSPKHX TOPMOGHMX KBAHTOB ¢ sHeprmedt £4&miq  (MeHblle SHEPIHX

2 T
J-': Jﬁl/j‘{)f-ﬁ (._{L) ’
ofpeaanus, cM,§2), Kak nns ceuHuma, Tak ¥ And & onbdpaMa aTH oo~

NS ‘/?(cff) H ./?. ('f:.) nawpoTca BhipakeuneM (1.26), a cayuafinnle TEPA paBHbI: Emin
1 L ]

Tucna © @ - HesaBUCHMEI, Tak KaK SHeprHd 4acTHUE BO BpeMs _ | 4 V! = . e t/maé
| ak z‘aio/‘?/wff;fé‘)é‘o/f LFLOTEE(19¢)

(1.25)

£1.27)

Oupdysuu MeHseTcs 3a CYeT HOHKH3AIHOHHBIX norepe, clenyeT 3aMe
HETL D Ha ' :

et I e

11

L ek

10



[Tonume moTepH SHEPrMu paBHBI:
a £ =4 Eﬁ 4 EFI

n) KoMoToH=sdhgeKT Ha sAeKTpoHax

SHeprus BTOPH4HOTO (hoTOHA P&EBII‘IJHB&H&{:.:I: no dopMmyne Knai-

Ha=Hui KHe g
Er-2( g5 ) ?"’””“’“)]

of We(EE)-Tr 21y (£ £

dnece E, E = sHeprus nalapiuero H paccedHHoro GoToHA, COOTBeT=
cTBeHHO, [TepBHYHHIA 3NMEeKTPOH CUHTAEeTCH NoKosuuEMcH, |lonHoe ceue
me KoMmnroE=3ddekra npr £ >>/772C epenﬂu:

& = zr””"’/cfz

[Ton nonHelM cedeHEeM Hpouecca 3Zech M NAaNbLIe NOHAMAETCH 06 =
paTHas Be/IHYEHA CPedHero gpobera 4YacCTHIE,

Ona cnnumf*@&ﬁfﬂ%/—%)+¢?d')

ofpaTHBIX panHAlHOHHBIX OO HHHI,

IOna sonndpamas Z:Q 930%/&(./%)1‘12&—)

BriGopxa sHeprum BTOPHYHOIO (HOTOH& OCYLIECTBISNACH METO™
noM "pereKnuMm ¥ KOMHIOSHUUKH' [/10/, C NOMOLIBLI A/rOPHTMA, OIM=
canrHore B /11/ (uanoxenwe MeToda naHe B cledylolueMm naparpade),

s +0T) (1.31)

OrfpaceiBas HecylecCTBOHHEH MHOX urens, (1,30) mMoxHO samm-
caTe B BHO e}

f Ly ?!/U)A /z,r}+o( (V) 4, (7) (1,32)

ae M 5
L= IA+L } L, = GA+E2 )

‘?’1':'?; ?,2-:,/1,_2_1‘ )

275,
1“4/% U/

by = $fl{-R0+2)" 4]

. ; L &L
ok A =me/E, U /f_—‘

e R o T D = e T T

A R TR s T

[Mo aTo#t dopMyne H NPOUSBOAWICH POALIPHIL SHEPrHH BTOPHIHOND
boToHa, DHEpPI'HY 2ACKTPOHA onpeneseTCd M3 3AKoHa CoOXpaHeHHs sHg—
CHM, Yron BeineTa BTOPHYHOr'o OTOHA NO OTHOLIEHHK K HampaBileHHIO
OBHXEeHHA Dajapliero (oToHa ONHO3HAYHO CBA3AH C 3Heprued ¥ ampe-
OOIAeTCH BbIPaXeHMeM ¢

me(1-E)=EEf(-e056),

rne E= &

Yroll BeIleTa SMeKTPNHA IO OTHOLUEHMI0O K HampaBleHMI0 OBHXK e
HHS NepBHYHOro GOTOHA BBMMHCAHACA NO GopMynes

?W-Mf-é‘ %/

e) AHHUIMNAUMS NO3UTPOHOB

(1.33)

= OOofNd 3HEeprWH, YHOCHMAA BTOPHMYHAIM (OTOHOM,

[Nponecc aHHMrMASUEA BHOCHMT 3aMeTHHEI BK/iIad B pPa3BHTHE Kac~
Kala Npd HH3KMX SHepr'usix, Tak Kd4K erQ CeueHHe TOI'0 Xe nopsika,
4T0 U cedende 3hdexkra xoMmnroHa, [dubdepeHuuansHoe ceueHHe aHHE
CHISUMH ONPedeideTCH BhiPaXXeHHEM 3

o Wy (£ 6)= Tr 21y 588.6 a/&/ﬂs;) y#sm

CO& e
Y
225

(1,34)
roe E = sHeprus NO3MTpOHA, & - yrol BblleTa CZHOr'c 3 QOTOHOB

N0 OTHOLIeHWIO K CKOPOCTHM MO3MTPOHA: M&zrﬁ%@ +_/-'"‘£' .
(E/me?)e- 4 (c?
£ {-"(E +re?) U @y

e
BenuuEHA NOMHOrO CeMeHms npy & >>/77C° papua nng cpuHnas

2>, =42 Sfm {ébf )-fj (1.35)

and eodsdpamas

= . 0420,*:7::.[&/ j

~ sHeprus atToro ¢oToHA,

13




DHeprud BTOPEYHHX KBAHTOB Pa3sIIpHBalach C HOM OILIBI0 M6 ~
TonA "pel KeKIHE H KOMIO3HENIME®, KAK H B ciay4ae KoMmnror—ahdex=

Ta, ;
Orddepennuansioe cedenwe (1,34) Ona posbrpsilia npencrap-

327”3:2:2%?# *Fwlfeed = T
XA, >
? (B V)= %}—/z o-1)% 1 -)A"‘+ 4£(2 L) 7
§(R)=-£AA)
&y = BANL )

/‘9 = V?E*mc 27/(’15_ +ﬂ?¢:‘7 J

oy -_-;f,(_flz./_;; /

O6nacTs mameHnenns ¢
(£L-p)/2 = U4 (L+8)/2 )

x) Poro eKT

- .
ITpu BLICOKMX SHepIus _//??C-z >>f , cedeHme cdoroadhdeKTa
paBHO E¢,2"47F&’. Yz 2 nact , Cpapaxm ero c cewenmem KomnroH=

sddexTas

SINF A 5

B ofnacTE HHSKHX sHepruit cedenme doro-abdexra pacrer GeiCTpee M
nocraraeT cedenms shdexra Komnrona mpr 2Hepraax E 1 Mass, On~
HAKO STH SHEPI'HHE leXXaT 3a I'PaHMNaMM HHTepegylluero Hac NHanaso=

HA, HOSTOMY boTo=shderr He yduThiBANCHE B HporpaMme,

14

Sp———

Ha pmc,] npEBeneRa 2aBHCEMOCThL OT SHEPrHM CedeHNl snemen-
TApHHX NPONECCOB, YINTHEBAOUINXCE B Oporpamme (nns cmmuma). '

§ 2, MonenupoBaHNe NHBESA

I'lpe MomenwpoBaHHH NHBHS OPEXOAMNTCHS HNPONIROARTH POILIIPHINI
(BbIGOpKY) pasAWYHMX cnydafiHEIX BeNWYMH NO KX (QYHEKHEN pacnpereie-
Axs, OcHoBolt M0G60ro Merpaa BHIGOPKE SBAZeTCH TOT HAM HHOH Mexar -
HA3M OOJNydeHENM ClydaflHRIX 4YHCeN, PABHOMEpPHO pacHpeleNeHHsX Ha o1 .
peake /0,1/, koTophie Mbl GyneMm ofosmadarTe CyxBoARQ6HYNO OANd oTO~
r'o ECHONMLIYTCH TAK HASLIBAGMEIE I'éHepaTOphl CnydallHeIX wmcen, 3a=
O&HHEI®@ C MOMOIUBI) TOI'O HIE HHOI'O BHYHCHHTENBHOrO anropuTma /18/,
B macTogiueff paboTe HCHONL30BANCHE HAMNydINMl, Ha Hall BArASI, MyYEE-
NAMKAaTHBHEI# rewepaTop, npennoxeHHu# ewe JemepoMm /20/ u meranw
HO HCcnenoBaHHmft B /13/,

[MycTs mHTEp wag Hac chysafinas semwimra | pacnpenenexa
mo saxony Ffk)= s

roe A = BepodTHOCTL NomaaaHmd X B zanansstit HTEPB&HG{E .Tor-
/ /

na semwsuma £(k)=/"F(x) d x , mpeAcTaBAgwLIas Coboll MR-
TerpanbEce pacnpereNeHHe o , ByaeT BCceraa pacnpenenaHa pap—
HoMepHO Ha oTpeaxe /0,1/, Taxem obpasoMm MOXKHQ MoOe~
nMpoBaTHL OPOCTO € NOMOLUBN cltydafiHoro YHcna J-' = F/x) . HETepe~
cyoulagd ke Hac caydafimas Benmumna K BeIpa’kaeTcds OPE STOM Yepea
ofpariyo QyHKUMIO: ;

'Jc'-':/"_d/f) | (2.1)

OnmxcaHHas Dpouenypa SB/JSeTCH OOHEM U3 Ham6o/lee H3IBECTHBIX
MeTOO OB POSMIpHIIA DPON3BONLEOR cnywaiiHoft BenmEYmEst /22/,

OpyraMm BecbMa O6ILHM MeTOINOM HAXOMOGHWA cihydaitHofi Benm—
YHHN N0 SanaHHo# (hyHKOEH pacupenesiedns apnsercd MerTon Helimana,
KOTOPEI#l MCHONBL3yeTcs, ecnH obpallleHne F/X) BLI3bIBAGT SATPYyOHeHMMH,
IMycTe cnywafinag BenuuHHa pacnpelieniela € HAOTHOCTRIO f'/,t’ ) HA HH=
repeane /a,pf (prc,2)
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PaacirpaeM & C HOMOLIBI ClydaliHOrO HHCIa }‘_ , T.€. MOMOMHM

e =QH };(6—51) . CpaBHUM Teneps f[g‘ C BeNHIHHON
M- s 'de &z. - BTOpOe He3aBHCHMOE CnydyaiHoe 4HCIO, al —nau -
fonbllee 3HaAYEHHEe .fﬁ( . JHaUYeHHe X.f cyuTaeTcd HCKOMOH# cnyuai-

HO#t BenuuHHOHN, ecnu F(k,) « L7 f!.- ~, B NPOTHBHOM Chy4ae npo-
nenypa moeTopserca cHagana, ViMeHHo mocnenHee HepaReHCTBO o6ec =
meYEBaeT HEeOGXOAMMYK Y4CTOTY NOSBNGHHS DASNHYHEIX 3HaYeHHH ¥

QOueBHnHO, ¥To abdexTABHOCTL MeTona HefimMana, T.e, Ocid no~
neaHsx BbI6OPOK, NPONOPNEOHANLHA NUIOLIALM NOL KPHBOK f('X ') (prc,2).
Bonee Touno: 72 = .//Mfz-'ﬂ-}) - , €CNIH CHHTATH, 4ITO QyHKIW
pacupesieneHuss HOPMUPOBAHA ffa’l':f :
a

[pyreM pacnpocTpaHeHHEIM MeTOOOM BeIGOPKM SB/ISeTCH MeTOI
"pelKeXn¥¥ ¥ KOMOo3unmu’, 3TOT MeTOoNn IO3BONAeT BeIGHMpaThL Clydalt
Hbhle BeNH4YMHE H3 (QyHKUH# pacnpellefleHHs BECbMA CIIOXHOH CTPYKTypBL
OH gBnseTrcs coderaEHeM npsamoll BeiGopkn {mo dopmyne (2,1)) u Bel-
Gopxr no Merony Hefimana,

IycTs nn:rﬂoc'rb BepOSTHOCTH MOXKEeT GHTL 3aNHCAHA B BHAE:
Fle)= 2 %, f; (£)g: (%),

re 0¢ g, (k)é L 4>0; £(K)>0

VL T i

Toroa BelGopka OCyLI@CTBIAETCE CHIedylIEM o6pa3oM, Crauana
paseIrpbl BAGTCH LeNoe YHCIO L / £ L re ) C BepOSTHOCTEI oL,
Ona sToro HyXHOC B3STh ClydaliHo€ YHCHIO f:ﬁ B Ha#UTH £ Takoe, YTOOH

g

(2.2)

£ Z
;Zﬂ‘xébiz"(gézdm (2,3)
e K=y K= 4

Jlaneg mo ONOTHOCTHE :i.(x) HAXOKTCH ciaydaiHoe gucno K no ofsie-
Ho#t dopMmyne obpallieHug s

f,_r—a/_;f-(x'ya&" (2.4)

310 X npEHEMaeTca B KauecTBe HCKOMO# cinydaliHolt BenmimHbl, ec—
nE £ (mMeTon Hefimasa), B NpoTHBHOM ClydYae mpone=
f_-_t, "'?f- (X)
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nypa moBTopdeTcds cHadana, 3Oech f;} fz, f_a = pas3nmiHeEie cny-
yafinpie 4ncna, Meron “pen’kexnEE H KoMnodmnnh” sddexTHBEH, KOr-
na (k) npocro ofpaiuanTcd, a [0/ OTOPAchBA&EMbLIX CIyiaeB M~
na, T.e, ?.r.'.- (X) 6nusKE Kk enmuEue,

[Mepeitnem Temeps K ONHCAHHI0O METOMNHMKM pacHeTa OCHOBHEIX X&=
paKTepHCTEK YacTHN NEBHH, [Ipe)kae BCerc pa3sirpsiBaeTcd NOMHLIA Ipo-
Ger wacTuusl, [1MOTHOCTL BEepOSTHOCTHE TOrQ, 94To dacTina 6yneT HME®
npoGer or & Ao *63}2 ompeneseTCd BEIPAXKEHHEM

W)= S LT o

[Tonuei#t mpofer WacTHubl paskrphlBaeTcd C OOMOIUBI cnydafiHoro 4Yuc-
na& mo dopmyne (2,1), koTopas B [&HHOM Clyiae NPHHEMMAT BHA

Z=_,¢‘Lzlﬂ

_— (2,8)

roe npencrapnger co6oif cyMMy CeUeHHH TOPMO3HOI'O HI3NyYeHHd

H AHHECHASNHE 18 [NOSHTPOHA, CedYeHHe TOPMO3HOr'O HanydyeHud O7d
S/MeKTPOHA ¥ CyMMYy CeudeHmil poxaeHms nap m Komunrou-sddexra And
¢oroHa, Buifop mpomecca B KoHNe TPAeKTOPHE npomapsonuicd C Bepo=
dTHOCTBIO, NPONOPHNHOHANBHOR ero CedeHMO,

[Tonusie cCedeHMd TOPMOB3HC 'O H3NydYeHWd ¥ POXKIEHHA DAp HA =
XOAMTHCH B Tponecce cdera mo TabaMnaM C NOMOIUEBIO nEHefHo# HMH -
TepnonfuEX Ho sHepruu, [lolHoe cedYeHHe TOPMO3HOI'C H3NyHeHEA pacT
XOOMTCH NPH E"—FO, NoSTOMY BBOOHRNOCE obpeaaHue npn%ﬂﬁ'z.
[ns nonHOro CedYeHHS TOPMO3HOO H3Ny4eHHd B METepBale SHeprui
1,6~ 5 Msp 6bln BBeIeH SKCHePHMEHTANbHbId NONPaBOLHAEIR MHOMXKH =
renr (/7/, Ta6nmna 5), INonueie cedenms KoMnror-spdekra H aBHX=
runsnEn BeYEChanuck no gopmynam (1,31), (1.35).

[nsg posurpeilla BTOPHYHHIX SHEpPru#i B nponeccax TOPMOSHOIO
HRNyIeHES M pokOeHua nap OblnM COCTAB/ISHE TabnEnbkl 3aBECHMOCTH
5"( 5} ‘F) . Bruiuwcnenns TabnMn DPOMABOOMANCHL CleAYIUEM 06 =
pasom, OHEprEs BTOPH4YHOA HacTHusl onpeneigercd, H3 ypaBrennsa(2.1),
roe ]"/X) PaABHO COOTBeTCTBYyOLUEed QYyHKUAH W’/E’ E? . Ua ypap-
Henuss (2,1) monygaem:

e - Wl &)

o‘( L OTKyAA (2.7)

ff"" s £)
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[TocneziHee ypaBHeHHe pelmanocs MeTomoM Pysre=Kyrra ans pasnme-
meix & ., Ta6nans E’fé}j )nbmncnﬂnm:b nng 5 anavenum#t & x 100
3HAYSHHA ‘f . Bo Bpems ciera npoMaBonmnack NHHelHAS MHTEpPHONSNE

nol =

CueT MoOenapyeT |eKTOPMH OTOENBHEIX YacTiI, [To HpgM Mo
HO MOCTPOHTH & YHKUEH F?%FE’; 7 W)y e Ef%l/f} ) |, naw-
IIHe NojHOe ONHCAHMe /IHBHH, BLI3BAHHOI'O SJeKTPOHOM 3SHepram & .

- PyHEnEg pacnpeneneHHs /7 ( /f‘; 5;‘: Z;, " (2 npeacTaBlgeT YUCIO

SMEKTPOHOB (NO3UTPOHOR) HAa Pny6HHe ¥ C SHePrMAME OT & no & +al =

Ha paccTosHuu or /v Oo /~+@ /A OT OCH NHBHS ) s ASTHILEX B o~
nspEoM yrite or & no @+/& K ocH NEBHS x:l"(....) - TAaKoe Xe
pacnpenenenue ana cdoroHoe, Ha puc,3 nmoka3aHn reoMeTpHYeCcKHe mna—-
paMeTpsl TPaekKTOpPHH,

Ong ynydmeHWs CTATMCTHKE NpPH BLIBOAE NPOUSBOLAMIOCE CyM =
MEPOBAHEE IO HeKOTOPuM mepemenHsiM, Tax /7/&, 5‘5 d‘) =

25 ,%Efé’}'&w ,;ncraanﬂar cofo#f 9HCNO YACTHN C SHepruef
onue &~ Ha rayBune Z , TO eCTh KacKalHylo KDHBYIO,

M HoroxpaTHOe paccesHEe Ha HEKOTOPOM YYaCTKe TPaAeKTOpPHH
xapaxre ©TCH H3MEeHeHHeM eIOMHUYHOr'o BeKT HanpapleHHsl Tpa=
P RHSY Dge! AT I
exropuu # —> A7 (puc.4), Bexrropa /‘1’ CBH3aHEl COOTHO
wenmeMm /1/:

/'3?'_',_' -:/-‘T.:ws E+(< CcOSP B-sirn ¢) sen6 e

rne & ~nonspusiit yLog MHOI'OKpPaTHOro paccesiims (nonspras ocp Ha-
npaBnesa no BexTopy /A7 ; ¥ -asEmyTaneHeifi yron pacceaﬂﬂn;zﬁ',

- napa eOHHUYHBIX BEeKTOPOB, OPTOOHANBLHBIX MexOy coboit M K
BEKTOpPY . [Tocnenume BEI6HpaANMCE cledyoludM obpasom:

<
<= (757' o %} /¢) (2.9)

Onupa § ywacrra TpaekTopum, Ha KOTOPOM CHHTANOCH MHOFO™
EpaTHO@ paccedHHe BeI6upanach TakuM o6pasom, uToO6bl CpedHHH yroda

x) Pacnpenenenne mo a3EMYTAlLHOMY YINIy CYHTA/NOCE OZHOPOLHBIM,

18.

i .
paccesHES <<l (obuanon 6 ), Opukenne waCTHHEI HA_ STOM yia
CTKe CYMTANOCh NPAMONEHOHHEIM B HANDPABITGHHH nexrupyr :

Kaxnag 9acTHHa /TUMBHYE NPOCHIeXHBATACH OO0 TexX Hop, NOKA oA
He BLIXOOMIAa X3 KoHBepTepa, HAM DOKa e& 3HeprEs He CTAHOBHRIACH
MeHplIe HekoTOopoR MEAERManpHEOR aHeprwm (o6biumo A~ 10 Mas),

§ 3, Mcxonnsle ¥ BHIXOMHLIE [1&HHBIE

B kxavecTse ECXOOHHX B OPOrpaMMy BBOOSTCH CHeyOLUIHe Lo
HEIO}
1) 9rcno HaYanpHEIX SNeXTPOHOBS

2) EXx SHeprus;

3) MEHAMaNLEHAS SHEPI'Ms BTOPHYHLIX YACTHI /HBHY;

4) pmapaMeTpsl KGHBEpTOpA ;

B5) ware rEcrorpamMm 4 5; V.Y.Y% ’ AZ -po SHeprus, OpocTpas-
CTBEHHOMY yI'JIy H TO/LMHe KOHBepTepa; |

6) OonycTEMEIl yroll MHOOKPATHOI'O PACCEegHHA Ha OLHOM
yyacrke § (o6eruno 0,1);

7) yron MHOIOKpATHOI'O pacCesHES Ha DonHoM npobere wacTE—

mel, onpelensmoIUEd nepexold K AMdphysHoHHOMY OpREAMKeHmIo (o6sIT-

(L 8 4
8) nomepedHsl# pasmep HadaNbHOIrO NydYkd snexTpoHoB (byHx-
UKS pacnpeleleHHs CYHTAETCH rayccosoft),

ﬁEogEamma BLLOAGT?

1) 'mcrorpaMmsl pacnpeneneHss 4YacTHI IO SHeprux Ha pas-
nzqm-:x rny6unax koueeprepa (20 smadennst no & x 50 smauenn#t no
). TIprMep rucrorpaMMsl naH Ha puc,5,

2) Pacnpenenenre BHIETARILIMX K3 BelIeCTBa YACTHI IIo SHep~
rux E u yray @ k ocu nuBHa (100 sHadeHmtt no E m 20 anavenuft
mo ¢ ), I'lpamep rmcrorpaMMsl np¥BeneH Ha pmuc,7,

3) Pacnpenenense ocTaHOBHMBLIMXCH Ha rnyﬁnaet 24CTHN NO
paccrosHWi0 oT ocu nupHs/Y ,

4) .Elnzs BLIXONSILUAX M3 MHLIEGHN NOSHTPOHOB PACCIMTHIBARTCH
BeMMIMHHL/ YD LO°D> 1@ >, 4K, < > L6, gd%;drtﬁ_g >

a TakXke dasoBele 06BEMHEI: 'ﬁz=‘z }“:Q‘z} "‘-"-’-166”2) M
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NOrmMHO .una-¢ YcpenHeHHe NPOH3BOAHTCH HO Kax»KOAoMy 3 156
uepm'rner:xnx? AHTEpPBAJIOS, ILUMPEEA KOTOPhHIX NPONOPNEOHANLHA Cpel~
nell sHeprmE mosuTpoEo® B marepsame ( A&/e = conrst )i

5) IMonusie WOHN3ANMOHHLI® HOTEPM YACTHA B MMUILEHH,

68) Kackanuas KpuBas Nt ( f—} , OpuMep KoTopo#i maobpa)e
Ha PHEC,8,

§ 4, Cpapuenme C OPyrEMHE pacieTaMu X
SEXCHePXMSHTATBHLIMHE [18HHLIMA

OmpEcaHEads BHILE NporpaMMa KCHONL3OBANACE OIS pacieTa N
Boldk B CBEHEe ONg HavanbpHelx aHepraft 25 - 1000 M s, Bepxuas rpa—-
HEHA MOoMKeT GhTH aHaguTenbHEO Gonme, OrpaHmieHHe CBA3aHO 3I€CHh,
raaBEMM ofpas3pm, ¢ BpeMeHeM cuera, [as cnysas GeckoHewHoil cpe~
OBl HAIUM peayipTaTH XOPOULG COriacyioTcd C peaynbrataMiE paGor
/1,2/(puc,8)., Ha puc,8 mokasaH HETerpalbHbIfl yryiopo#ft Cnexrp anex—
TpoHOB no pacieraM Mecceas /1/ m mo Hawmm pacieram, [lpx MuaE-
MansHofl sueprzx 1,5 M3p mMeercs Hexoropoe OT/NNINe B KAaCKanHod
xprBo#t ( 10%). OHO O6BACHEETCH HETOYHQCTRIO HCHONBL3)BABIIKXCH
cdopMyn B oTofl obnacTHm, & TAKXKEe TeM, YTO IPH HHSKMX SHEPI'NAX Hyi—
HO ydHTHBaTL QoTosddexrT,

PeayneraThl pacieToB CPaBHHBANMCH TAaKKe ¢ 9KCHePEMEHTANE~
HEIME MOAaHHEBIMHE OO0 BRIXOAY HOSHTPOHOB HA TOHKo# nnactTmukm, Ha pug
10 npEBeneH: SECHEePHMENTANLHbBI@ yIVOBHIe CHEKTPhl NMO3UTPOHOB, Bh—
NeTAINNX Ha KQEBepTepa H I'HCToIpaMMa ClexTpa, HmolydeRHoOro € m-
MoOLIBK paciera, Habmomaercs xopomee cornacke ans E =70 Mosa,
Onmaxo npk E =8 Map cnexTpsl 3aMeTHO OTIHYAIOTCH, [Mpuyuna sTO~
ro pacxoXneHMs noxka He scha, Bosee Toro, mocneaHne HaMepeHus BO
Ppackatr (HMranua) 1 PPIT sro pacxoxnenue /21/ TONBKO yBelM4WIE,

§ 5. PoxycHpoBXa NOBHTPOHOB MATHHTHEIM IOIIOM.

Ona ymenbiuesws KoHedHoro dasoBoro ofeeMa nyixa HO3HTPO—
HOB, TO4YHee, ANY OrpaHNtdeNmd ero Bo3pacTaHus BCNeNCTBEe MHOIr'o=
KPATHOI'D PaCCedHMSE MOXHO HCHONb3OBATH MArHATHOE nojae /17/,3T0
ocobeHHp Heo6XoOHMMO B Clydae NHI EHOPHYECKOI'd0 KOoHBepTepa, B KO~
TOPOM MOXHO OOCTHEYE 3aMeTHOI'o yBenNHeHHd NOAHOr'o BhRIXOOAa ODO3E~
TPOHOB HNO CPAaBHEHE) C INMACTHRHOH#, meHOR CylueCTBEHHOr'o Bo3dpacTahs
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dazoporo o6sema nyuxa /16/, HamGonee asddexTmREEM ansg dhoxycH=

POBKM OEa3hiBaeTCH NonepedHoe MArHMTHOe Hofe, HeRCTBywluee Ha nor
HY0 CKOpPOCTB gacTunsl, OH9 MoMXkeT OGHTH CO3OAHO NMPOOYCKaAaHHEM ToO*
KA 10 caMoMy KoHBeprepy /17/,

Ecax Tok HampapleH B Ty e CTOPORy, 4To X Ny40K, oH doKy=
CHPyeT NO3HTPOHH E NedoKyCHpyeT onexTpolbl, [IoCKOoNBKY CHIBHBIE M~
HUTHRI@ MoNnd, Heo6XxoOumble A8 (POKYCHPOBKH, BCerna HMIYIbCHLI®,
MOMHO CYHTATh, 4YTO OHE He NPOHMKAIOT BHYTPR KOoHBepTepa X diokyce
PylOT TaKEM 06pal30M TOJABKO Bhl/IeTA0LIHEe NO3KTPOHLEI, B THONYHOM pe-
xuMme 17/ npy dacroTe nonda oxoilo 1 Mro ToNUEHA CEMH-=CIQHR /4
BollbpaMa cocrTapiageT okxono 0,2 MM, TOraa K8K IHAMETp KOHBepTe™
pa o6uYHO 2 MM, Tem He MeHee, B mporpaMMe npeaycuMorpesa BoO3™

MOXHEOCTh y4eTa nona BHYTPH KoHBepTepa, B sTom cnyuae Heob6xoOE-—

MO NPMHATE BO BHEMAaHMEe ero OeficTBMe He TONBKO Ha HO3HTPOHBI, HO
X Ha 9NeKTPOHbI,

[ng pacdera TpaekTopMii YacTmn B MAIHATHOM NoNe BHe NNAHHI~
pa BOCHONBL3YEeMCH YPABHEHMSAMHE [1BHMKGHMAS

= —a ¢ Ao x/f'
a?(tp"'ée;‘ Hj"/"/ 2, Kk, 0) (5.1)

roe £# -padMyC UHJAHHOpaA, &

QZI/QN!?) Rler) L >~Ro
Ho(3Pe7)= ) / Rz R,

YpaBHenme (5.1) MOXXHO CBECTH K CECTeMe 3~X ypapHeHHME mepBoro mo-
psaKas

2= acér_e/e

? = Mo/me?
£ (PRI 2 L
roe o£ = /'/o('/?p///?o.“ : P ° /i
2

Mo - coxpamsowniica yrnopo#ft MoMeHT, KpoMme Toro, CoxpaHfercs
nonmas ckopocTh (papHas € nna paccMaTpMBaeMulx sHeprxit), Vs ypas-
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peans (5.2) MOXHO HOAYYHETH OOHO ypaBHeHHe l-r'c mopsaka.

%._; [(_/M/??i)%_xz&z %;J

IMocnenHee ypaBHeHMe M HHTErPHPOBAJIOCH HA 3BM wMeroaoMm Pyare=
Kyrra,

[Mockoneky HaC HETEepecoBana GMOKyCHPOBKAa MOSHTPOHOB, ypaBHe=
HEEe peluanoch TONBKO A HAX, ONeKTPOHH, [ BEIradCk B HONe, MOIYyT
BOSEPAIUATLECHE B KOHBePTep H NPOOOMXATH Kackan, Ho yBenuuenHe 4m-
14 NOSMTPOHOB 34 cieT sroro shdexra Hepenmxo (Hecxomsxo %, /16/).
ITosroMy SAEKTPOHBI, BEINI@TAILEEe H3 MHELIEHH, Gonbllie He NpEARMA =
n¥ceL BOo BHEMaHme, [ToauTpoHBI, BpallasiCk B Iofie, TAKXe NomadapT B
MHLIEH: X MOryT OJaTh kKackan, Ho oHE MoOryr H, 4yTe=HUyTh 340enHB
MHILEeHb, BETH B3 Heé&, BBmny aToro obcrodTensCTBa, NO3HTPOHE y4dB™
TRIBANECH ¥ NP BOSBpAllleHHEM KX B MuweHns, Ha pmc,13 m3obpaxena
TpaexTopES OOSHTPOHOB B Ioje TOKA.

(5.3)

PeaynpraThl pacieToB no MOKyCHPOBKE INOSHTPOHOB HOJIeM M HX
obcyxOeHme colepxaTtTcd B /167,
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OOTNONHEHHWE: DneMeHTapHsl#li BADHAHT MOEHDOBAHNS
KACEAA

OnncasHas nporpaMMma pacueTa SNeKTPOMArHETHOI'O Kackana sp-
ndeTcd OOBONBHO I'PoMO3AKO# H TpebyeT 3HaYMTeNbHOR npelBapHTeNy—
HOol moAroTOBKM, CBA3AHHOH c cocraBnenmeM tabnun, [TosToMy B Tex
cnydasx, Koraa OT pacdera He Tpefyercs BHICOKOH TOYHOCTH, MOXIO
Or'PAHKYATHECHE 3HAYHTENbHO Gofee mpocToli nporpaMmoif, KoTopas Mo=—
XKeT ObiTh HAODMCAHA M OTHa)XXeHa o4eHes G6kicTpo, E& ocHoBY cocrTamns-
0T OYeHb NpoCThle aHANHTHNYECKHe BhIpaXKeHMs /19 BCeX OCHOBHLIX mpo-
neccoB B 31eKTPOHHO=(hOTOHHOM kKackade, Kax 6ymer BEOHO HHXe Ta-
Kot anemeHTapHElfi BApHaHT KackaZa OaeT TeM He MeHee BechbMa npe-
NEYHOE cornacue ¢ Gollee TOHUHLIME pacyeTaMH H C SKCHOPHMEHTOM,

OcHoBHbie mponecchl aNOPOKCHMEPOBAMNCE CHeOyWIUEM ofpasom

a) TopMogHoe Manydesme, Mcnonbays kpuBhle, BelduciieHHbie Poc-
cu ¥ ['pefizesom /17/ MOMHO annpoxCEMHpPOBATH AHDdepeHuHaTLHYO

Be@pPOLdTHOCTE E/J' v)nanquHnn doToHa c sHeprmed W = YUY Ha
pPaOoMaAnHOHHO OHHANEe O/MHbBI EKak

P<8i5-¢)
Z=f*%) (1)

Z
roe J -nonnas sHeprus snekTpoHa (MO3HTPOHA) B enuHEuax /?7C ",
O6Gpesas TopMoaHOe Wanyyenue cHu3y Ha VU= 2/ , noayusum nonHyn
BEPOSTHOCTBS

= (7) :fﬁ‘x“g)) 4, =4/§é)/ (2)

H HOPMHpPOBAHHOe Ha edWHHNy OHpdepeHnualpHOe pacnpellelleHEe
B il A
faveg—r ) vt (8

Lns poasnirpsiima NpHpaBHEBAEM HHTerpannHoe pacnpedeneHHe Cly-
qatHoMy dncay (om.§2):

b i o e % AL (4)
iy v 4
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O ns naxoxOeHKL /i nnfuyﬁcnn peinaTh TPAHCHEH[ eHTHOE ypPaBHEeHME

' ' mepei-
E1H TAGYyMHPOBATE (YHKIHIO ’U'(d’; v, j) . BmecTo 3Toro mep
neM Kk eue Gomee NpocToH anpOKCHMANMHL

@}@___{_Ej Aa':éb/yﬁﬁ), 7> U ()

Sro MoOenbHoe pacupeneneHNe 3aHIXKAeT HHCO cpa-mnunz; anga Hus =
Ko sHeprEd H 3apruuaeT IJid BEICOKOH#, (fzr{e =eores )cpaaﬂn:ﬂa-
gen ¢ (3) mpn U= Oe :

b Apefe (8)
e -t ve

Benmuuuy ?}E'-Buﬁnpaeu wa ycnoBEs paBeHCTBA CPe/lHEX MOTepe SHEep—

M (%‘--ﬁ.{)

£- G2
—i—-.-._—é_z (1)

Ve =%

CpaBHEBAS 9TO BBlpa)keHne C (7.8), HaxommM

P ogeirpsiiil ¢/ npomcxonmT Temeps 1o dopmynes f=h(%)/&b/£)
(7

KoTopas nerko obpaluaercs:
j_. x
=2 § (8)

6) [lapaofpazoRaHue, Oucddepernnanbiyl® BepodTHOCTH
mpEMeM He3aBECAIeH OT SHePIHH 3/eKTPoHa (mosuTpona). DTo oaHa-
yaer, WTO SHepras oOHOH E3 sapaKeHHbEIX YacTml PaBHOMEPHO pacuope-
nenena ot 0 Ho -4 (W =-speprmda ¢oroHa, L - sHeprus 3a-
ps)keHHoH# dYacTHNb B e1HHANAX 72C 9,

[TonEas BepOSTHOCTL POXIeHWMd Napel HA padmanHoHHON e HHW-
e OnuEBl Mo)KeT GETh aONPOECHMHpOBaHA BhIpaMKeHHeM :

. $ln % W < 2000
Z(W): % . >2000

OTMeTHM, YTO aNNpOKCEMAINS cna6o 2aBECET oT Bemiecrtea /18/.

24

B) MoHusanmoHHEle NOTEPX NPHMeM HE3ABHCHILUAME OT SHEPIrHE
snekrpoka (no3uTpPOHOB) H paaubmz/ﬁ = 15 (mc"-) O/is CBEHOA Ha
pal¥alMOHEYI0 elEHMny JIMHEI,

r)KomnroHoBckoe pacceskme, [ludgepeHnnanphymno BEpOS THOCTH
nmpouecca npmmem B Buoe /18/:

x/‘”f“"):%"‘(/j/wf*w) (10)

L5377
raoe We = 7’241/4/1555'@7@’* €38 (s enmmnax7;

W = “ Ao |, ancaennoe smauenwe Wo nawo nna cemmmna, [Tonmas
BepOSTHOCTE KOMITOHOBCKOI'O DACCOSHMS HA pDalMANNOHHON IMHHE pap-

Z@(w)—’f%—&/ﬁéw) (11)

P oabirpsilll BTOPHYHON SHepruu no pacnpenenesmo (10) npuBoarT X

TPAHCHEHIGHTHOMY YPaBHEHHIO OTHOCHTENbHO ()’ =~SHeprEE paccesHHO-

ro dotoHa, BmecTo aToro npuMeM, 4To GOTOH BCErla yHOCHT CBOK
. i oo

CPeAmIOl0 SHEPrmo: L W '> = g XY ; a;

97IeKTPOH=OCTATOK: & = L/ =< W ’> . DHEprHM u{,w’; 7

H3MepqaITCa B eOMHHIAX mc-z,

n) AHHECEASHAS NO3UTPOHOB Ha NeTy — 2bdexT Toro e mp -
pAOKa, 94TO B KOMIOTOHOBCKoe paccesHme, [ImbdbepernmanpHylo BeposT™
HOCTE TOI'O, 4TO OAHH H3 OTOHOBR HAPH HONYYHT SHEpPIHIO ‘) npm-
MeM NOCTOgHHOH, He SaBHCHIUEH# OT SHEPrEE BTOPHYHON WaACTHHH,

[lonsass BepodTHOCTL AHHAIH/JAANDMM HA padmanuoHHOH OnnHepap~

Z(“)z%’é@(a?&f) (12)

roe e umeer Ty e penuumHy, 4to % B (11), a && —sHeprasmo—
BUTPOHA& B . #7IC%

Haj

e) MHorokpaTHoe paccesHMe GydeM YYHTHIBATE B IAyCCOBOM
npubnuxenmn, [IpocTpaHcTBeHHas QyHKNEMS pacnpelleNneHEs HMeeT BUIL

- B2




_ - — /6)s 4

roe % j’- Gym— : o = (E) 5 ;s E—sHeprus
(MeB): 75 — mpofer B pamHanMOHHEIX IOMMHAX] DapaMeTp B ToOoT XKW,
wro x B §1, B ECIN MONeNEpOBATH NEBeNs B MIOCKOCTH, TO HYMCHO NC

nons30BATE pacnpelenelne OAR n“gnemln yrnag

£(6)= 75t 7% (14)

— £ )2
rne @S é/!:‘ 8.7 . M EoroxpaTHoe paccesHNe
'gnpenanam:. yrageoe pacHpellenesEme HACTHI, Bo BCex OCTANBHEIX OpO-
aaccax yI‘IIGBHB OTENpHeHHaS HacTHI MO HO He y‘IETHBHTB.

MoaenspoBalne NHBHE B OCHOBHOM NDOM3BOIKTCE Tak Xe, Kax
9Tp onHcabo B ¥ 3. :

PacueTh NpOCTOI'o BAPHAHTA KacCkKald TpeGYyIOT SHAYHTENbBHO Mek
e MALIKHHOr'C BpeMeHM, TAK KaKk MCHOAL3YIOTCH OWeHb npocTeie aHa -
NETRYECKHS BhIpa’KeHmd /g MOOeJHpOoBaHNH, OnEcaHHEIR BAPMAHT KAC—
xAO8 MoMcoT 6HITH JleNKO 3anporpaMMEpOBaH, HETepecHo CPABHATH, K&K
cornacymTcs pacieThl II0 npocroli Monenu c Gonee TOTHEIME pacueTa™
mx, Ha puc.14 NpHBOMSTCH KACKAIIHbI® KPHBES, HOJNyIeHHHE C noMo =
B PASHBEIX CXeM MOOeNHpoBaHEd, Paznuune Me» Oy KpPHBEIME He Oope—
pernaer 20%. HmxkHEgs rpaiEna no SHepruu, Hpx KoTOpof#t MOXMHO ApO—
ASBOOMTE pacdeT no OpocTodi MoI e/ TOIrO ’Ke NoOpsAKa, 4TO H IPaHm=
. pa mpuMeHMMocTE Gosiee TOUHOrQ BAPHAHTA gKacxkana §8 1=-5, To—ecTe
10 M sB,
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pocToli

pacieTamn

Monenn {[dononmeums) ¢ Gonee TOUHMME

Prc.12. CpaBHeHNe pesynbTATOB pacuYeTa EKacKkaZoB NO I
(8 1-5),

bTEaTEfBeHHuﬁ aa peinyck C_,H.POLHMOHOB

[Monnucano x newatm [, YII,73r. MH 08405

Yen, 2,9 ney,n,, TEpax 200 ska, Becnnartho. .
3akas Neb3 ., TPETTPUHT.




