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I. Beegenve

TlonssTRte - fyurumil 3aHAMAeT LEHTPaNBHOE MeCTo B fopMaIu3Me
MeTOHAa penopm?é?samomoﬁ rpymun (PT), koTopH#t Omn cPOpMy:mEpoBaH B
padorax . O0pemmHenne PI' m Teopmu Boswmyuexuilt (TB) npeznona-
I'aeT HelOCpeRCTBeHHoe noxmarpamvioe TB Bauncienwe ko >PIRIMEHTOB Ja—
~fyHRIER, 4YTO ABideTca oxHo#l E3 OCHOBHHX NPOGVIEM 2TOTO MOXXOXRA.

Kag xopomo :3BeCTHO, O0nemEHeHHoe npmMeHeHwe PI' ® TB B K3J mmest
XapaxTepHy® OCOGEHHOCTH. A MMeHHO: BHpAXeHWE A NHBADWAHTHOTO 3apd-
Ia, NOXy4eHHoe ¢ yYeTOM JEIMDYXIero NPHCIHXeHRA A 13 -~ JYHKLWH,
EMEST NOJNC HPE BHCOKMX SHEDPIMAX, KOTODHE MOXeT BH3HBATH ONpeleseH-
HHE COMHEHHS B CAMOCOTVIACOBAHHOCTH Teopws B 3ToR odinacrm, Jexauek,
OLHAKO, IadeKo 38 TOuKOM Boapmoro (OOneIuHeHMs.0TMOTHM TaKxe,4To yyer
BHOX DORpABOK TB MOT OH SHAUATENHO HOBIMATEL HA DesyasTar. Hampe-
MeD, MHBADUSHTHHE aapﬂ,} vor OH GHTH KOHEYHHM IDH BHCOKHMX SHEpPIHAX,
ecnm 08 W - QyHKIMA Te€, »@yuxm B CXeMe WMIYJBCHHX BH-
qgrasaft (MOM), mMena OH HyJAbL IIpH nonomrenmux 3HaYEHRAX o«

Jra BOSMOXHOCTH OHia nsyqenﬁ B paMKax Tak Hasusaemoll NpOIDaAMMH KO-
HeuHo¥ KO (cm., Hampmmep ¥ CCHIRM B Hel). CyelyeT OTMETHTE,
970 3Ta NPOTPAMMA HPOTEBODEINT HepaBeHCTBY O< W(x)< F- /4% .
KOTOpOS caenyer K3 lpencrasieHms YesneHa - JiemaHa, B jwdoMm ciydae
oupexeJeHEHYE BHGOp B3 DTEX IBYX RIM JOCHX APYTHEX BO3MORHOCTe# MOXeT
OHTH CHNeNaH JMIb ¢ HMCNOIB30BAHMEM MHPopMAIMM O MONHOHR ) PyHRIHM .
ora mEfopMal@Ea MoxeT CHTH NONYYSHA, HAUDMMED,  OPUMOHEHHEM
TOXHEKN CYMMEDOBAHHA ACHMITOTHYECKEX DRNOB K pesyisrary TB 5 s KO~
TOpaA %éu}oxame'r, 970 WIBECTHH OUBHKM INA Buc;m /gga@nmmoa 8B
B K3l » SHANOTHYHHE OUSHRAM B TEODUH g‘l’ . Cnenyas aromy
TONXOXY, MH NOJIKHH BHYRGINTE CTONLKO KOSPIWIMEHTOB, CKOABKO BOSMOEHO,
K, B Ne#CTBHTEABHOCTE, 4eTHpeXmeTJeBoe NPAGIUXSHEEe ARIACSTCHA MEHEMANb—
Ho#t magansgoft mupopmalmelt, EMed KOTODYD, MOXHO HAXEATHCA HNPOBECTH Ha-
MeUYEHHYD MDODpaMMY .

B aToft padorTe Md DOMIIZ MCCASLOBATH 9Ty BHUMCIATOABHYD Hpodaeny

¥ NONy4WTH: aHamuTaveckuft veTHpexmemieBolt pesyasrar pasH GeTa-JyHRIER

X HopMapopxa BepxHe# IpaHall 3TOIO HOPABEHCTBA olpensadercd Hamef
HOPMEPOBROE: P - dynxmg { oM. ypapHenna (2.4) z (2.9) Hzxe).
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B CXeMe MUHMMANBHHX BHmMTamEd (MS) Pruse Y - gysxiom @ cxemuo -
~HesaBsuckMolt  pymkmm Fy . llocnenmnds onpenenseTcd BKIALOM B
dyHRIID BaKyyMHOR nNOXApUBAME aarpamm ¢ omHoR depmuonnoR nemeﬁ/ 38/ .
HHTepec R M3YYEHMD BTOH (YHKIEM BOSHHKAGT B CBASE G TeM, YTO HYJIB

‘é’ - q:yma%7 eCI OH HMEET MeCTO, OIHOBDEMEHHO SABAAGTCA HyJleM

4~ $yHRmEm /', Bojee TOTO, ACHMITOTHYECKHE OISHKRA At Ko oddm-

LREHTOB F,_ ~ JiyHRIPH 6,7 H3BECTHH C Me b$mm Heolpe fesleHHOCTHAMH ,
9eM AHAZOTHYHHE OLEHKM IA W - fyHKImm ? 8/,

2. BuuMcaeHus

Bo-nepsux, sajuxcEpyeM odosHaveHws. PaccuarpuM GeaMaccoByp
Kl ¢ - tunom epmuonon

AN A
LA -iAF F - 2 a4 \*
Ka% \%(Lg —-e.A)‘f’} 9 v T -’12(?/' f) © @)

llepeHOPMIDOBAHHOR BHpAXEHMe WA TOMEPeUHOR YACTE MOAHOTO POTOHHOTO

nponararopa MMeeT BRI
(- ) (3~ d)

P () T (TER (- g2

Trne ﬂk " ﬂg = HepeHOpMUpOBaHHAR ¥ "rozad” yHEIMM BaKyyMmuEoR
no:xipnsam, 2y~ POTOHHAA KOHCTAHTA INeDEHODMEDOBKM R

fi oL 8 ABNAETCA "TONHEM" BApANIOM , CBAB2HHHM COOTHOMEHMEM
Ap=Z3'e{ C IeDCHODMHDOBAHHEM 3apAloM o . B aTix fopuyzax 4
ABIASTOA NPOMIBONBHOM MACCOBOR emmumued#t pasmepHolt peryaspraaipm,
koTopas ROPPEKTHpPYeT DaSMEDHOCTE NeDeHODMEDOBAHHHX ¥ "IoiHx" BeJIATH ,
OUPENICNIEHAHX B NPOCTPAHCTBE~BDEMEHE DA3MEDHOCTE D =4-2 g .

llepeHopMIpOBaHHAT JYHKIMA BaKyyMHOR OONADR3AIMA MOXET OHTH
npencTaBaeHa B BHIS

1= 2r M (“%:"q =Z M &h(i%‘z)’ (2.3)

e M (1) = énng ("‘),
[Ty Y= K «N.

3necs (1, assercs BIIATOM [ATDaMM ¢ K (OPMEORMIMA IHIuIa-
v B xoappmmenr mepen {n"(mM/-4*) . Bameram, wro mum K 3 1
newr sxaan B {ln /3/ . B wacrmocrs, 1 ABIACTCH CXeMHO-

HEe3aBACEMHM BriafioM B kooffHumenT mepey € U(’,Lz") OT HRAaTrpaMM
¢ ornolt depmmonnoft netaeft.

¢ B (g i) =

BHpaxeHne mid ;5“5- fyHRIpm AMeeT CaeXyOuMd BdN:

j:‘ms (+) = J‘fﬁ'f'lc—%ﬁ“

-
Gl LG by,
f‘““ﬂ - puKcupaBd e :

B cxeme MS 2_3 BMeeT BHX
A ® A 2
2y= 4+ KRy (Gt )= 4o K Gt (ed), (5

e R’ ~ OUEpRaIMA BHYMTAET ITOXPACXOTEMOCTH 28 K supeater momwca
mo & . 3aMeTHM, YTO COKpameHms pacxomimocTelt B (2.4) ofecmeumsapT
IONE3HYD [POBEPKY BHYHOIeHRMHE. HanoMHmM Taxkxe, 4YTO B MS —cxems Zq
con¢pEMT JMEL YMCTHE ToJwca no € .

, B aroll cXeme TpexmeTieBoe NPRCILKEHME =4 z OWIO IIOMYyYEHO B
padoTax /1 . Ha uerdpexmnerTneBoM ypoBHe 58 IMarpamm JawpT BRIAN B
Ty KOHCcTaHty,., looNe yMHOXEHWA  Ha cuMMeTpRiiHHe KOXPIMIMEHTH MH 10—
JTy4daem I53 %W B COIVIACHH C DesyJbLTaToM regepamm IparpamMM Ha

ROMITBRTE D
B BHYMGASHUAX MH MCIOJBLIOBAAM METONH BHYNGCHKEHMA KOHTDUWISHOB B

MS - cxeme, Da3PUTHEe B ILIR,14,15 s & MMEHHO! nn?_gegpacuoe (¥K)
npeodpasonanue / 2211/ guppaxpacayn R¥ - onepamm ARLAKIY -
ca oc/iooyermem VK npeodpasopavufl, X QIrODHTM MHTET BaHUA IO Yac—
THM 15 . Jlocnemmit 6Hn peaiam3oBaH B BUIE nporpamﬁ?%o Ha A3HKe cHCTe—
MH AHATMTHYECKUX BuYMCHeHmi# Ha IBM, KoTopad OHJAa HCIONE30BAHE B BH-
yncneHnax. Ocliee Bpemd, 3aTPAUEHHOE HA KoMiblTepe CDC-6500, cocraB—
Jaer 65 yacos.

locne BHIMCHeHMs Z 3 ¥ NPOBEPKM cokpauenuft monwcos B (2.4)
MH NOXySwIR onenyonmit oxoHuarTensHH{ pesyarrar g ﬁns :

4
Pg 1= SV () + 4N () - 24+ GNIGE) +

o[ (285, o0 .5,(3); 3200 g(:)) /V.: . (28
e &
RPNyt Fa)N 1232 N ](4,,.)+ 0(«°).

Ipw N=1 Bupaxenne (2.6) mprodpeTaeT BUI

2 4
Prus @)= (%) 4G - FGR) -

S
16301003 84368 £ 6(2.7)
£301003 . 18355 2(3)- 3200 76 (ir)* 06,
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rre ?(3)= 1,20205 ..., $(5) = 1,03692... - nzeTa-gyRKum Prma-
Ha, [IoZpOCHHe ONMCAHMA BHYWGIeHMH,TAaK X6 RAX JoJiee CRPYIyAAQ3HHE IIpO-
BepkM OYNyT onmCaMH B JoJiee pasBepHyTol myliuxanmy.

HoGomitM Pe3yALTATOM HAIMX BHIRCHEHHE ABIAAGTCA YOTHPOXIOTASBOO
uprcHEReHEe 1A QYRKIgm F'i , KOTOpAg MOXeT OHTE: monydeHa ma (2.6)
nocne pumeieHus Kos(fumienta mepem A B amHeilsoM mo wieHe
¥ ONYCKAHMK CTENeHH (.;‘,‘, :

Foey=4(5)+4 (G- 23)
( 67285 5400 §(3) ~ 3200 {(-ﬂ)@rr)* O("‘J} +(2,8)

3T0 BHpameHHe COIVIACYeTCA Ha TPeXNeTAeBOM YDOBHE C DeayJnTaToM, Ho-
JY9eHHHM B . OTMeTEM NOCTATOUHO CIOKHY® CTPYKTYDY xosddmimenra
nopanka O «* ) 710  CPSBHEHMK ¢ HESHMMM TONDABKAME: JIE WIGHH,
TNPOTIOPLMOHATEHHE  3(4), NOAWITOIMESH HA TDOMEEYTOUHHY CTAIWAX BHYMC-
JeHult, COKDATWINChH B OKOHYATOABRHOM BHpaReHww, B uacTHOCTH, Ha-
Jiel}bl H& TO, 9T0 Bee koodiummeHTH Fi CYyILyT AMEeTh palmoHanbHu
oxasa:mcb HeBepHuMA, :
Xapomo HK3BECTHO, 9T0 ROBPIMIMEOHTH ﬁ- JYERIEE ABIAKTCA CXEeMHO-
3EBECHMEME HAYMHAS ¢ TPeXNeTVIeBOIo YPOBHA. LIA TOro, YTrOoOH lepeBec—
¥ pesyaerar (2.6) 3 MS- cxemu B cxeMy MOM u TakaM odpasoM mo-
JYITEH YeTHpeXIeTJeBoe BHPARSHME IJIA W - fynxmwm, cremyer
SHATH, KaK ol yos, » BADAL B MOM-cxeme, cBAsal ¢ sapazom cxemw MS—
Lus o+ BXOTAWNM B PopWH (2.6)~(2.7). Torma Vél,pduoxer curs
HNOJY4eHA A3 BHDAREHHS

BA pon (Hms)

Y (Jna&) = Ak pys

j?’ (Aus).

HamoMuuM, 970 MOM-cxema onpene:xeaa BHIUTSHUAME B QOTOHHOM IIpolara—
TOpe B SBRAENOBOR TOUKEe <;’“--2 TaruM odpasom, EHBADAAHTHHY
3apAn, Koropu#l omnpeneageTcH K.aK L (4~ Ak ﬂ,) y HODMEDOBAH HA
B TOUKE gt=- 2%, Tax 4YTOo MH FMEEM

O(MOM (O(MS)" "(MS (—1 - O(HS-”. (Au’(us))-i,

(2.9

A Moas

(2.10)

roe (1 p BHUUCIAETCA B MS —cxeme na TPEXTETAESBOM JPOBHE BILIOTH
Io uwrena mopamka (P(€°) . O6pamas (2.I0) nmo oTHomEHWO K ol sy
¥ noncramiAs ero B (2.9), MH noNyYaeM BHDaxeHEE VA Y- YRR

¥ (L) = —/V(4,,,.)+4/V (@)% Lol ( e BN
E(6;7-85+ 5400 ;(3) - 3200 ;(S))N_'
- (-~ 5"’*?{3% == PN
- ( 128 ~ 256;(3))N ] (4}?) + O(o{ J
Hpu N-=1 Bupaxenze (2.1I1) npuodpeTseT BHA
>3 4
Y= $ (T 4G+ (- )G
+(1951;31 . 6656 2¢3)~ 10680 3(5))(4 )*01-0(2 12)

864
mpg N =  N=2,3 TpexmeTaeBoe Bupakende xwaf (2.I1I)
/1 / NOJMYYeHHHMM DaHee.

(2.11)

coBngauaer C pesnyL'ra'ram /I8/

3. Qdcyxyerue

Jis KpaTKoOro NpeXBApUTENBHOTO OCCYRIEHEA Ooyiee YIOOHO HCTONE—
30BaTh crenyoumEd wicsaessuit B pesyasraros (2.6), (2.8) u (2.II)
me N =1I: '

Prs ()= 0,0833(2)+ 0,0625(3 - 0,026 9(,,_) vt2025(%)°

(3.1)

2 3 4

F, () = 0,323 (%)% 0,25(F)- 0,031 () £2300(%F)
(3.2)
¥ ()= 0,0832 (,%-)w 0625(5 fwo:z%,)ﬂ:ssz (,) 5.

OT™METEM OTHOCHTEJABHO COJIBIME UMCHACHHHE SHAYCHUA BCeX YeTHPeXIeTHeBHX
roofduimenros. OEH&KO CIeXyeT NONYEPKHYThL, 4TO I'pyCuft kputepuit npn-—
MEHEMOCTE DAROE TB M YMCHEHHHX OLEHOK |a,,,,((,,)4(a } rme &,

n- # xoopfuiment TB B pasioxenms mo (%) , Hapyuaercs npw noc'x‘a-
TOYHO GONBINX 3HAYEHMAX ROHCTAHTH CBAZW. OTUMY 3HAYEHMAMH ABJIAKTCA
0,07, 0,02 ® 0,09 coorBercTBeHHO A (3.1), (3.2) u (3.3). Hamomum
B CBA3Y C STENE YMCJaM¥ 3HAUEHEA NOCTOAHHOE TOHKOR CTDYKTYDH ¥
=I/I37 = 0,0073 ¥ Geryme#f KOHCTaHTH anexTpocnacodt Momenm SU(RY«UE)
B Touxe Boxpmworo OCvemmierma  X(Ak) = 140 = 0,025 | Tnyrofi kpmre~
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pult, a mMeRHo HepaBeHcTBo O< %)< %, HapymaeTca npm sHadm-
TEJBHO COMBIMY BHAYCHBAX A ¥ 1,9. Taxam odpasom, Kar cileny—
eT U3 OCOMX KDHTEDHMeB, IpPH XOCTATOWHO OoMnimX of  BHpAXSHEA
(3.1)~(3,3) Be MOTYT OHTH MCNOAB3OBAHH JJIA RONMYECTBOHHHX OLEHOK.
3T0 YTBeDENEHWEe ARIALTCA NOCTATOUHO TDHBRATHHHM $AKTOM H3-38
ACHEMIOITOTHYECKOM NPAPOXH COOTBETCTEYRUMX DA3JOXZeHME. AcHMITOTHYEC-

/7-9

Kue OLpHEM Ijii A&, opy CoNmRmMX N “9 npencrasHBANT 3HA-
KolepemMeHHoe noBeleHde mia 3, F, = W~ gysxm#t. 90
npencKasgHve KageTcs BepEuM mia (3.I) m (3.2}, HO 3HaKoNspeMeHHAS
upHpoZa NP SoMbmMX N miA Y~ JyHKIMM He NpOABASeTcH B
(3.3) Ha weTHpexneTIeBOM ypoBHe. [ocHemmit $AKT OUpeNeNeHHO IPOBOPUT
HaM O ToM,4Po Ko3@pumumenTH (3.3) eme HO HAXOALICA B ACHMIITOTHYSCKOM
pexuMe. 3aMeTHM Tax®e, UTC BHpameHma (3.2) ¥ (3.3) He mmenr Hyne#
TIPH MAJIHX TOVIOXMTEeBHHX AL 0,03, rne npEMeH3MOCTE TB ABAgeT-
CH MeHee NpodiemaTHIHOHR,

B zammwYeHMe 3TOTO pasieNa NomdepiieM 6me OJHY APKC BHPAKEH-—
HYD OCOGEHHOCTH ACHMITOTHYECKOTO NoBeneHmd xospfmumentron F, » V-
$yuximit, Kaxk OHIO NOJyYeHO B 6,7, » XOTA C HEKOTODHME HeonpaneJeH—
HOCTAMM, XOOPEMIMEeHTH F1 ament n.!  pocr, B To Bpema ®ak
KooduimeHTH ¥ pacTyT B cooTBeTcTBEM ¢ VR aaxtzoxom/ 8/ co cre-
nenHsEMz mompapkamu mopanka O ( ,—%) B ofouwx cxydaax. IIpmpona
nocaemuet VR OLEHKM, KAaK KaXeTcd, O0BACHASTCA COKDAUCHAIMA
MeXLy BEIANAMA IMATDAMM ¢ DA3JIMYHEM YHCAOM QePMEOHHHX UEKIOB. JTOT
$aKT meltcTBATENSHO HAGIHAAICA HA 4YeTHPEXNEeTIEBOM YDOoBHe (CM. BHpa-
xerme (2.1I1)).

Botee BecoMHe apryMeHTH O TOYHOM &CHMITOTHYECKOM HOBEIEHEW p&c-
CMOTPEHHEX $YHRIGH MOTYT ONTH MOJYYeHH JMED [OCIE IePeCYMMPOBAHMS
YeTHpeXNeTJeBHX DpesylbraTos TB, HAUpUMEp NOPE IOMONM Me‘I‘OJ.IOB/S/. Mu
codupaeMcA pacCMOTPeTh 9TH BONDOCH B JanbHelmewm.

Mu dnaromapux B.A. Marseesy, B.A. Mewepsizony, I.B. IMproBy 1
A H. Tapxeauyze 38 [NOCTOAHHY® LONLSPEKY. HaMm XoTelnoch OH BRpa-
3RTH Hamy NpE3HaTenbHocTh M. Beftkepy, K.I. YerHpruy, U.Q. Idua-
éypry, H.B. Kpacumrony, W.A. KyOwmuxy, 0.B. Tapacosy u &.B. Txade-
BY 34 CTHMyJHDYOOMe IMCKYCCHM HA DASTUIHHX cTAammAX padorTH. Ham mnpmar-
Ho notnaromaputs J.0. Bapmana, A.B. Canopora ¥ 0.B. Cesoruus .3a 06~
CYyAIeHEe DABMYHHX BONPOCOB, CBABAHHHX C PadoTO# BHYMCAATENBHOIO

uenrpa OWAM.
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