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Pado-ra BWIOJIHeHa B HBCTR17'f8 13Y'JJJWlOJ10I'Hll Jimu .AH CCCP. 
. . . 

Hay,nnd J>YXOBQ,tgit'reJtt, 

JtOlt'rOP .• T~ecltBX Haylt. JipOq)ElCCOp 

Cl(Imulam.aae OlIIIOBeB'rli: 

JtOltTOp. _'re:nllf48CltHX Uaylt. 
. . . . 

lWJJtH;ltaT ..• Te:xmA8CltHX_ H8Yl( 

_ B.A.Ad~OB 

H.A.Eespyx 
C.H.XmeB-

Be.i:lyniaa oprSHZs~ - CIIencexTop HBc'mTy-ra 1p11smm.8ewm 
mi: O.D.IIJJ.mJrr~ .AH CCCP (r.Lt"lc~) _' - . . . ·. . 

. . . . . . '. . 

. ~a .~008P'?aitlllt COOTOllTCJ[ "i'.f~ P-erac;f.J I98£ r. 
:a. . ~q . ·. 1U1COB Ha -~ace.tiamm. C!IeD;RaJmsipoBSBHoro COBeTa . 

· ~ 7 • OI. 04 llpl!_· JiadopaTO~ ~0.m!'re~o!'.' T8xmoGI H aBTOMaTH:_ 

SatlKH 06~e~8HBO:ro HBCTJt'ry'l'a s,Itepmtt Ho'~~oJiaud, r.JlrdHa 
· M:>oxoB01tOI. 06.naont. . . . · · · · · 

·. b'rop*paT pa80CJ!lU( ~S-11 M--icfili · I98L r~ 

C JtitCC8pT~el M03HO OSHaI<O~T:&lm B. 6:ad.llB'.OT8lt8 OH.ffif. 

Jqem·cexpeTap:r, Citll.lll!amtsipo:ammoro coBeTa 
X8Hl0l,lta'f lpll8ltK0-41aT8118'l'lfll8cxmt Hayit 

-. t1,j4, -~· S.M.Hllaa-qemto 
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OEIWI XAPAKT.EPHC'.rnKA P.ABOT!l 

!Rmuq,HOCTI, TeMU~ Hsyqemi:e ce:IICMlI'iecxol 8KTHBHOOTR B pas-
.· ·. .. - . 

Jm'llWX pernOHSX OTpamlBa 00Bp8M8HHOM JPOB118 HeBOSMOZ!IO Clea· 

I!pll'.M8HE!Imlt ope,ltCTB . 8BTOMBT.lt88nmt ~. Bom,nme o&&eMH .ltHcl>OpMall;lm • 
' • ·+ 

HaRaIIJmll8.ewe 'JI.O . BaCTO.lllllero · BpeMemI B IllUl:e · ceJ!cr,mrpru41 ua 67-

MamWX-. BOOllt8J!JlX, odpaeloTaTr>. B . llOJIBOfl Mepe. o TpeOy-ez.ruM Ra'l80T

. BOM IIpaltTRtl:ecu ueoosMOltlio, Ii: noSTOM1 ){8T8JII,H~it o6pa6o'.tlt8 noJt

Jiemi.T TOJmltO BUdopo'<IHUe samtO.lt. . ' 
ll,1m_ooecne'lleimJtonepanrmoom o6pa6o'1'm celCMJNec:imx ,ItaH-

. BHX B 70-x ro,nax B CCCP·R sa. py-6EiltOMBa'<UlJIB: co~,::r,oa aBTOMa-- . ' . 

Tll'.8RpOB8.l!RH8 C.ltOT8MU odopa . R odpaeloTltR · ce:l!meo1t0fl. mtqx)p.!-, 
q,ymw:noimpyninie B peaJII,Ho111 MacmTade i3peMeBll'.. 0.n;Haio,. y,m-rimaJ1 · 

•..•... I . ' 
ocodeHBOCTlt Kawi.aTCKO:I! ce:l!CMK"leCK0:11 08TH uadJ.lll.ll;eima, - C o.imofl 

OTOpouu, .· pasopocamm:e Ha. OOJlLIIIO:I! Tep~TOpD ceffCMOOTamJ;lm •. Clea 
' . ,,. 

ItaltOff-Jm60 H~emoff CHCT8Ml:l _ CBJI3H. 0 _ UeH'fpoM o6pa60TRR, .. a O m-· 
rott CTOpoHH ... qiylll(ItHOimJ>YJJ!lSJI }la.ltRo-TeJieMeTpl1'1leOitaa cncTeMa 

(Pl'C). BOJillsll'. IleTpona~~BOM. --~• or~e~ 'llltCJlOM eymt-roB. pern-
1 > '-··· •• • •• • .- • • 

.. OT~ - MOJal'.O y-rBep,J.ItaT:&, "ITO OyQ8CTBY)Jlla:6 B ~TpaBe C.ltCTeW 

aBTOMaTll'll8CKOff pe~RCT~ H o6pa.6om oeffCMJAe~KUX-606UTd 13 

~CTOM Bll,lt8 H~ npm,{8l!ttMU ita KawrliTCKOM npo~OSlIOJ.f nOJmrOHe • 

B c:esisH O 8THM oco6yii B8.mIOCT:b np1to6peT88T · pasplldOTIW. aBTOMSTR;. 

. 8.l!p0Ba~ 1<~~8~001,l pel'RCTJXimm cellcr.irieoimx cocSUTiff O yqeTOM . 
. · . . ,· . . ' . ... . . ... · . . . ·. . .· ~3amrnx . oco6eHHOC;eff _: a·• ~me C08,1tlilille· 9Jll'Op.t'MN8CltHX -R. npo

-~ ·cpe~CTB ~6padoTIOt ·o~a~~= .imrHanoif ,> ·: .· ·. 
, ·)IH~cepr~OHHait ~6,oTa llHtt~ci:r, .rio•IrJml18M··Harmo-.tcCJie~ 

•"~~tr~i~~{~t~~~= 
;;:~:{~,t:·\.~~::·.,, :-.:_:-::, \~- '::'.'• 
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Uem,10 paCSoTH HDJUteTCH licCJie.n:om~e lI paspa6oTKa a»TOJJSTlI .. 
. . 

supoB8lIHlilr: ClICTeM perncT~ lI Oll8paT.l!BROff.oCSpa.CSoTmt ceflCMJt-

'lf8CKllX .n;ammx ~ KawraTCKOft Oeff~801t0ff C8TlI Ha~emrl!, pea

JilI8Y8~llX O MaltCm.la.JlJ,Iil,lM lICllOJII,80:aamteM roTOB!iX ~exmrqeClU!X n: 

nporpaMMllllX_ope.n;cTB lI oCSJia.IJ;allltRX cnocoCSnocn10 K nepecTpoflKe 11 

. pe:tton~ Ha Bcex ypoBHJJX CTPYK1'JP!loff nepap:xmr, a TSitlite 

paspaCSoT:tta,Mo,n;e.mipoBaHRe R 8HSJm8 aJ!t'OplI'J.'MOB oCSnapyxemm oeffOMR

. -qecroa ooCSum :a BH.lteJie~ Bczywrem ocn.eMHWC BOJIH OT CS.1ma.1mX 

lI M80Tlll!X 88MJieTpstOemtli. 

· MeTo,zm ir_ori.1re.goBSRru1: ·ocnoBaHu na IIpm,!~nern annapaTa OPTO

ron8J.ll,irax ~, cne:ttTJ)aJil,Horo BHSJilISa, Teopm1 c.,zy,m1hrux npo

. neocoB, ieopmr nponepru,: oTaT:ir~Tn:-qeoKmC rmtoTes • 

Harnan: HOBHaHa. B .i:urocepTatum ;~spaCSOTSIUl . .n:BYXY);>ODHeBlle 

JrpOD;e.n.ypu aBTOM8ffl't80KO~O nu.iieJiemtit oeflOMH'lf80ltltX ooCSUTd. Ha 

ne;BOM ypo~~ IJpe,wroxeno ooymecTlVIJIT:E. oCSHSpyxemi:e ooCSum c no

MOutLJO . Cll8K'rpa.!Il,HUX MeT0.11:0B atta.im:sa ORI'HMOB, a HS BTOpoM YJlOBB'.8 

~ Y',rO'llIHTl, MOMBHTll ~CT~eimff o6~eMHux ceffC1Al{'Iecrocc BOJm. 0 ripn
BJie'l{eimeM llMIIJllITy.n;mlX lleTO,ItOB BO .BpeMemtOfl OOJiaOTR. PaapaCSOT!llW 

. . . . . . . . - . 

SJII'OpIITMU, pea.ini:symuie .n;amrue llpo:O.e.IIYPH• 

Bnepnue ]I,JU! oCSHapyxeIDIJr oe~CMll'leom · ooCSuTUit :OWI IIpRMeHeH 

i1eTo.n: CSuoTpHX npeoCSpasonmmi! Xaapa (BOX) , ne>sBOJIJllllUifi sa O'lfeT 
,._ . ,.,- ,. '·· .- . ·, .. 

B!lCOlWrO . CSUOTJ)O.n;ei!OTBHH, OCynt80TBJUrl'!,
0

aRa.mrs. CBI'H8Jia. O;u;HOBpeMeH .. 
- -- •• ·' •'1 '- ,; 

110' B Tpex pasmrnru:x :'lf80TOTlll:lX .D;!IruI0.3,0HSX B peilJri,noM MSCillTaCSe 

DpeMClUl: .H _llpm!emm, M8TO.It.·l'OJIOOOBa~~maJWIX irpaw lI,1IJl llpll

BI!TWI OKOll'laTeJU>1IOro pememm O n6~~Hiiii ~06UTJIH~ ' 

•.J 

··: { ._--· I 
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llOO'tp08Ha Jiap8)48'l'}lneC1Wl -MO,lteJili IIOJI88HOro Clll'lla.na, OIDI-

. CHBaeMBJl Tp8MJI CMeHJD'Jltmlll ir,pyr -11JJYTS. ~1\8CCawi aBTOperpaccmt. 
_: ;z_j:...,,., ., . . ·. ... . '. . . . . ~ . 

13° ~'l(~e 1tp!IT8piUI onpe;iteJiemm: M0111ewroB BOTYllJiemtl oe!OMll'!ec-
·~·· -!_,;..;..,.._"il..'~r:-,- . . : - > • • .• 

:, .~}~ •npm.teBB~ ltpltt8pd OTHOllleHd ~OII0,1t06lUl1 '.'1'%0 IIOSBO-

.mtJtO·cBeC'ffl sa.tta-qy_BH,lt8JI8HW! BO'eyit!IeKd lt_BY60P1 Mez,tJJ' llpOCTOfl 

ll1J[8EOI li1 RSB80THOi 8.llT8pHa'l'lIBROI 1'lIIIOT88~A. lioJJY"Ieml O~BKI! 

:eepoll'%HOCT8fl Iij)8BWIJ,BOro oCSBapyltemm H J[QllCBOro opaCSa'l'imamta: 

~- pas.mmax OTHOmead. cm18.11/~. . .• . 
. ·, .-. . 

Il:p8l$ffl8C:tgUI 8B8,nn,fOCTI, paCSOTH SIWDJ'm.8TCSI_B Opl'lllll!88UIUI 

H 1tOL!I{Jle1tcnpoBamm T~eCJatX ope,1t0
0
TB II0,1to111oorew :eepmero ypo:a

BSI. a.BTOMaTRsJllPOBIUllWfl CHO'l'eMH mutoIIJiemm: lll o6pa60Trot oe!C?.!lll'teo-
. ,. . .. ' _: .· , .· . 8.:;, . 

:DX .i:tammX; B 008,ltSmm :KOMW181tca T8Dh"ll801QfX: lll IIporpaMM!IUX 
• < • ~ • •, •• , • • ·.; • ._,_ _, 

ope;itot:e Ma a»TOHOMROI OHOT8MH o6opa H oCSpaCSoTKH reoipasJitlieCIUlX 

,lt!UmHX; :e'pas~CSoTite yo-r~floTna ~CSMeaa-.ti,a.mimm ueJ17UF_ypoBHm.!1I 

OHOT13MH; _ :e paspadoTite. Illl01'paMM'.HliX z' annapaTHHX. cpe,ttc~:e ;ltlla.noro

:eol rpa41H'ieo1toff IlO,ll;ClllOTe~ OT06paxemtsl"08flCM!l'leCKHX ~-

. Pea.imsarwr peBYJII,Taro:e. MalteT aBTOWl'l'JIISDpOBaHBofl. OROTeMH 

HaKOIIJI8HJIIJI --!I -oCSpaCSO'l'ltlt. C~flome~ ,ltlUIHlDC 'H A1[8JIOrO:BM I'p8.g/R

.11eo~ no.n:CRC'l'eMa 8:KO~TB:PYDTOH :e_ lmC'l'HTyT8 ey.mtaHOJlO~mt 0 

1984 r. 
AMoHOMH8.Jt -Cl!Cte111a t:6opa lll oCSpaCSoTIUt reo<IiRsnecltla ,1tlllUlllX 

YOT~OBJI~Ha Ba CS~pTY Hay,mo-~oCJie.n;Oll8'reJI!,Olt01'0 ·oy,®a "By.mtaHO' lr" 

B 1986_ r, 

. AnpoCSanajI pa.CSOTU~ MaTepiwm · 'paCSOTH ,ltOKJI8JUJBSJI1IIJ1> :e: oCSoyx-

,It8JllIC!>: Ba· l~I, l?-oi!, lfk:>!·Bcecollmmx DIKOJraX_AH COOP no rui

TOMaTll~a:o.im ua~ zc~e,1toB8llltl (r.ropt,m, 1982 r.·; 1•,Il.aJiaHra, 

1983 r~;r,.A.m.la-ATa, 1984 r.); na l-ol 1.!e,g;rzyHapo,1t11ol mxoJie no 

aBToMabs• nayqimx zoc.ue,n;o:aamd (r~~o, 1982 r.), a TB.ltJte 



0 

- 6-. 

Ha :aarmo-re~eomx oewmapax OT.tte.:na HOBHX y-oRoim:TeJiefllifilI 

Orum (r.,I{y6:aa, 1983, 1985 rr.), Cne~oeRTopa ~3 AH COOP (r.MocR- · 

:ea, 1984 r.), OMCII cmma (r.Mar~. 1985 r.). 

IT;y6.mmamra, Ilo TeMa .ttitcoepTru,vm: onyCSJrmtoBaHo 9 ne'I!lmax 

pa6oT, OIIHCOR ltOTOpllX llpm38)t8H B ltomte llBTOpe~~Ta. 

CTpylt'l'Y'l'.la :e: o61ieMpa6oTH. JIHooep-raD;Wi OOCTORT l!S BBe,ttemm, 

rumt rmm, SIUtllllT:teHM, 6n:6JJ_Horpa4IDJ (II2 HBHMeHore:an:tt), Tpe:x:. 

11plL7!0ll(8Hd n:-co.ItepxnT 127 OTpamm OOHOBHOro TeRcTa, 36 pHOymtOB 
llr 4 . Ta 6JmI.Ui, 

CO.nE.P!AHHE P.AID'ill 

Bo BBe,yemm ,ttaeTOJI o61l18JI :xapaRTepuoTmta pa6ow, o6oOHoBu-

Ba«l'l'OJl ea. aRTJ8Jil,HOCTI,, Ray-':tHaJI HOmt8H8 lI IlpaKffl':t80ltrul SHatm- · 
MOOTl, nruiy-qemruxpesyJII,TaTO.B. 

. . . 
llepll8,r rJI81!8 pa6omoo;o;epm1T SBaJmTn:T:tecm o6sop CYll!eCTBYD- . 

~ CltCTeM perriCT~ -~ t6paCSoTim cefim,m-qecrooc .ttaHHllX lI nocTa;. . 
. " :. . -·.: . ·,. .. .' 

HO.Bey 38,tta~ RCCJI8)t0Ba11Wlo 

. CTPYRTypa oac-reM pe~OTpall;lllt Ii o6pa6o'l'Klf ;;eflc,WflieCJmX .ttaH

ma sa.mtCRT O'l' PRJta q:aicTopo»: 
. ·. ' ' 

• HaBHa'<i8Hlt.lf H ~'t , BOSJioienHHX n11 0110Tei.:;: 
- ltOJ!Wlecf:aa ita~a.no~ peno~ u o~eMa n~'l'OROP .;.'UUWX, 

llOOTylU!ll!tlIX no S'tm4 ltaBBJiaM; 

.., T8:x:lllN801UJX BOSJIIOl!HOOTeA ll00Tp08Hlllt CliCTeWB ltO!UtpetHUX 
. . . .• . . ' . , . ~ 

:YCJIOBWDt 8ltOILl!YaTaIUm i · 

. - Tpedoll8lmi lt onepa~IOOTJI ~6J)i:16om ie:ra0Tp!Ipy8WJX .ttan

~• 

,} 

. i -

.i 

I 
' 
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'{ 
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B OBSt3lI C S'l'n:M Boe OyDt80TBYlllllt8'0HOTeMli pel'lICTpaD,mt H oCS.

pado'l'ltlI oeflCMll'IeOlUJX coCSHTml ~aeToa pasCIRTl> :aa Tpn; oo

:aomrax WOOS: aBTOHOMmle ClIOTeMll,· T8JI8M8Tpt'l80Ime CHOT8Mll H ·. . . . . . . . . . 

pacnpe.iteJiemrue. 01tcTeM!l. . 

. . ABTOHO~e .. OltCT8MU pel'HCTpaulm npe.i{oT~ . oo6o1t ltOMII• 

JI8RCH pemo;pltpYllllell ann:apaTypH, fOTSHOBJiemwe Ha cei!CMII'{80ImX 

CTaHIJ,ltlDC (Il}'HKTSX Ha6Jil\n;eH!rll), ,KOTOpH8 OOYJll8CTBJ1J!JJT·sarmch 

08m)Mlt'I8Cltll'.X Cm'H8JIOB Ha dyYIUJlHlC wm: MaI'HR'l'HWt HOCHTeAAX HH

clx>p.1amm, PeI'lICTJJHP10W8 Cll'.l'HaJIH. IIOC'l'Yll8m' OT .tta'l":tHROB, pacno-
.. . 

_JIOllt8HHHX Jme!O HeIIocpe.n;cTBeHHO B IIj'J:lltTepemo'l'pEUl;lm, .im:CSo o~e-

,ItlmeHHUX n ceffCMR'l:ecey1l'ceT1> (rpYIIIcy'). PaccMOTpelill KOmtpeTHHe 

11BTOHOMHH8 C1ICT8W O H8np8pllBHOI l)8l'lIO'?pSIUiefl lI BHdopoimoff pe

l'lICTpai];ae:B oeffcwrqecrott · ooCSll'rd, . B TOM 'l!ltc.n:e H ,co.BpeMeHilJ,!e ·Mmt

po~ecoopmze CRCT8Mll,. 

061,e;ajme.mra IIyl!KTOB_perxoTpall;lm geffCMII'IeCKBX OHI'lUIJIOl3l3 

C8flCMR'I8Ccyll 08Tl> l! HeOClxO)tHMJCTI, O,ItHOBpeM8HHOrO 8HaJm2a 3Sim- · 

oett Cl!I'HaJIOB, IIOJIY'l8HHHX.Ba H80XOJil,KllX CTamtW!X, IIOTpeC!oIJaJIO 

llltJID'lemtn: B-COCTSB OHCTeMpemCT}iamm amzapaTypu.trepe~'llt ,ttaH .. 

HHX no lUUiaJ.18M CBSt3R~ Tmate ClitCTeMH perncTpamm llOJJY'!WIK H8SIJa• 

liH6'T8JI8M8TplI':t8Cltll'.X. PacCMOTpeiw·paamrnme·TeJI8M8TplIT:t80ltH8.CKO• 

. Tew C pa.mto-. TeJieqJQHH!,IMlt 11 C~OBw..m'. R8llM8MK . nepe,tta'tlr 

',?J;8ltHHX, 

}J,aJII,HeflnlliA npor.pecc B J)aSBRTWt. Lmtponponeooopuoff. '.l'exmoot 

IIplmeJI K oos,lt!limn :ita':t8C'.,l'B8JIHO BOBUX CHC'reM"perncTpanwr cettcim

'lerixmc CHI'HSJIOB .;. c1tcTeM c J)B.CIIpe.it~Jicmr6n odp:idciTioff nl1q)OpMan;m. 

. B Tam. CHCT8M8X' npon~ccopu, o6pa60Tltl{. ceffc1~ecmoc CKI'I!alIO~, ' . 

y-cTrutaJlJillllaewe Henocpe.itcT.BeHHO·, :ii IIYHXTSX · perlic±pan;xru •• Bepy-r 

. · .. • QT60p ·oeflcMlfl,~C~<c~~u~~-~-:.~o/'-¥h~~~~·xa!XlJC~e))l{~ • 
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TlIKH OHl'HanOB. llo opaBH8mIII O TeJI8M8Tpr,180KBJ,Ol'. Ol!OT8MSMI! pe- . 

noTJ)8Itim 1t0JI1AeOTBO eq;opMIU\D, nepe-e~ol no. lt8.Raml OBltSl!,. 

pesKO (npRclJmBl!TeJll>HO Ha IIO~OK) omma~Tos' 88 O'l:13'?. TOl'O, .11'1'0 

nepe;na~TOJI TO~O nOJieamrl! Oln'BM. (oeftomeoKOe oodimi:e). Pao.:. .• 

OMOTpeHH OYllleoTBYl)lltl!e · paonpe,n;e.nemme 011OTeMH peraoTpamnt · R o6-
pa6om oe!OJ.m't8CRRX. oodtrid. Iloitas~o, ·.'ITO. O'l'~. oettoMll

't80ltmt 08T8tt BS.dJmJt8lmJI ,Il;OOTaT01iRO XOpotnOnplilOllOOOdJleHa ]1;rH. 

npm.1eHemtSt B mrx paonpe,n;eJiemna: ozo-reM o6pa6o~ ~~ 
Ha OCHOBSmm JIPOBeieHH01'08lt8Jil!Ba~ a' 'l'amt8 OY'!8'l'OM ooo-

6eHB00'1'8A z oTpYit~u OY11180'l'BYJ)IIl8ff Ha KrurolTKe: oefl~~eoxol oe

. TH 11a6Jm.n;em pa~pa6o-raHu IIpl!HillfiIU. nooTpO~lWI ~TOMB.Tzsnporialt

Hoft oen pel'l!o'l'pan:im a o6pa6o'rltll oelOMliNeOKHX ;namn,oc o·no~ . . . . . ,:· . 

HOBHX apm'l'8K'l'ypH!iX KOHI(eIIIJ;idt ll llCllOJII,30~8M OOBpeM8HHOit. :eu-

1UICJIHT8nHO:I! '1'8:xmntR• . .· 
Ha ~~HHUX oettcLi~~Tannut. npe,n.no:11teHo · yooranoJmn a~<roHOM-

Hi,ie ?mq)Onpon.eocopBHe cno'l'ew pernoTpat\itll o sannor,1> oo6u'l'd ua 

MaI'HHT~ J.c~B~ ll. paspa60Ta-rr, · AJIJt moc · npoome z ~aqxpeKTmume ~

rop11'l'M!l. O6aapyzeIU'Ul _ O06u'l'd. BepoSiTHOOTl>np0IIY0X8. co6u'l'd B ~'l'ZX 

a.nr~plrl'M8X ,n;o.ma 6UTI> ·HeBemma (~OBMOllHO,. sa C'lleT yB8,JIH'i8HWl. 

:eepoSiTHOC'l'll JIOEHOl'O opa.68'l'Illl8RWI) • . . . . . . 

·:a. nen'l'pe o6pa6o'?Kl! ,ttaHHUX, paonCUIOS8HHOM · .. i3 • HHCTRTYT8 · BYJIRa
noJiornH ·]J.mll .AH CCCP ,· ·~ · onepaTRBHOl'o ·OJie~miii?~ ceflCMJl'leOKO~ 

o6C'l'8HOBKOI_ B p8I'ROH8. npe,ItJIOllt8HO. ccis;nan Ha 68.se·. OYJll80TBYD!l81 

pa'AHO-ieJI8M8TPll'4~0KOit·c;0TeMa aBTOt.tirilBHPOBBHHYl>'l'.eJieMeTpt,t'l80-

KY'll cno-reMY perzoT:pamilt · oe~o1,m:,recitmc · ~o6UTd. •· llpH opratmsEU:JJm . 

oMBR o y.naJie~ ~enoLiooTaHD,Rl:IMU TlIBM·-oR~Tei.ta oTSHOBH'l'cst' nenT- · 

pa;11,noff ,mc'l'1'D pac~e.iieir~Itl!oD 01t~Tei!d'o'opa6~Tiut ceftOll!l{-qecia'CC i'· · 
. . .. ·, , .. ·.·· ·-. .• ··.. . : . ·.• -..... - ··. . 

.nammx. 

t 
f 

I 
t 

···.l 
·~ 
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WOl)I{'l'W o6pa6OTltll cel0Wl118OKBX ORI'HMOB B ,nrumol OROT8-

M8 npe~88TOJ1 C'fp0:0:Tr, 1moroypoBBeBmm:, B KOTOpUX CT8ll8lll, 

CJiouoo'?ll o6pa6oTIUt 1toH1tpemoro co6ll'fflJi srumon OT :xapax'l'ePHc

THit Olll'IUIJUl, Onpe.ll;eJIJreMWt B MOM8B'? per:e:eTJ)8Il.lm. B ~e o.ey,meB 

~ o6pa6o'.mll CJia.6m::f samyv.nemmx Clml8J1OB BOBUO.llteli Bm::O.ll; 1!3 
peMJ,Horo BpeMeirl! wur.o6eone-qemw; :euco1t0l ,Jtoo-ro:eepnoom onpe.ne-

_xemw; uoMeH'l'OB BOTYJIJielml o6~eMHUX BOJIH. 

llo_ BTOpol l'JUlB8 np0B8.Jt8H aHaJIHS R paoOMOTpeIDl pesy.n:::i:.TaTU 

MO,Jtemtpo:eamtJt aJil'O:(mTMOB 8BTOMS'l'H'i8CltOro Bll,Jl;8JI8HWI oelCMWiecmrx 

-OO611'?:d. 

HcCJie.ll;OB8Hl1 npmm;imu nooTpoeIUUI 8Jll'OpHTMOB 8BTOM8.'l'.li'l8CK0-

1'O BH.Jt!3,llemut ceflcMlt'leoKHX oo6um:I!. Jior1AeOKM O'l'pyKTfP!l rrpa1tTn:

'l80KR B08X _pacCMO'l'pemtHX aJII'Opll'rMOB 8B'rOMa'l'll'18CROro :au;n;e~erum 

eel!omeoruix ¢06ll'l:d (P. -BO,il{H) O.ll;miaKOBa l! COOTORT RS 'l8Tl1P8X 

oonommx aoranoB: 

- npe.JtBSp!ITenHOD_ o6pa6oT:iqt CI:'II'B8JlO·B; . 

- rene~ xapa1tTep110Tl!'!eoxol! cIJymtnml. C f 
- :au;n;eJ1eHID1 TeKY111ero ( CV ) z npe,Jtoxasmmoro BHa'lleimtt ( P V ) 

~paltT8pHOTmtOI qiyHRlJ,lin Cf j . 

- opaBHeHR~ OTHomeHM CV / P V . c noporou opa6aTlillalllUi T • 
IlpH :mmo.imemm oooTRomeH1U1 CV / PV > T aJII'OPHTM "06'!,llB.o 

MeT" o lfaJ.W:'m!J cel!OMITTte01toro co6U'.l.'Wl. 

Cq;op.,y;mpoBailll OCHOBHUe 'lpe6oB8HWI X a.lll'Ojl1!1'MaM 8BTOJ.mTn ... 

1tecxoro ~eJiemut cefloMlfClecma oo6UT:d. PaoCJ40Tl)eHH aJJI'OpnTMR, 
1:·•,,,,.::/'" ~ ' . -

:acnoJll,al~J wm BllJl;e.ne:eu BCTflIJ18lld oOHoBHax rpynn BO.mI BM-

wm-ry~f ~ aurum:'fY.Jtt[O-'W.CTO'l'lill~ X8paltT8pHOTmtR ORI'HaJIOB BO 
"·.Y ,i's .. °c - . 

BpeMe,oll O6.Jr.acTn. HcOJie~o:aaHH xapax-reprc'l'lf'l:eoRHe ~ )lByx 

BH.ltOB: ! 

' 
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t . . . 

I. CF(ti) -~ ~J:t(tj)l/n ·: 
. J,.i-htl . . . 

2. Cf(t,)=l~.(tt,)t + ~l,:i:(.ti}::i:(ti-d t. 
s.nec1, ~ {tj}!· ana1letme· oi:~,ieia cmiaJia B M()!,,!e.HT tJ ; K ...; :aeco

:ooi! 1<oaq$m.,ieHT; ri ... imOJIO O'l'0~8'l'OB, no ltO'l'Opw.! l'.IpORSBO,D;a'l'CH iia..; 
,mJIJ,R08 yope,ttH8HH8 (.D;11Jt <irJtaD13alilU1 JIOllllU.IX. lllmOB B Om'HBJI8). 

Teieyuiee ( CV) 'it IIJ)e~CM8arol08 ( PY ) SHa'le~Sl· WU! iapa1t'l'e

pltO'l'l1'18ClGIX ~-- o~:ia 1m,1toB Blflill~Ost no· ipo~JiaM: 
·' . , . . l . . 

. CV(tt} "L Cf(tj}/n, · .. / . 
. , .:J•l-n, + ! . . . ·. _· . . 

. . . 

PV {tiF r>cf(tj)/n 2 -, ni >) n,, 
_. . · •· j=l;;nt•I · ·,,.·, .... ,_ 
B JtllltHOM .o.eytiae T\ = 16, n 1=· 16, n, 'c: 1024. . ' .. . ,, ' ' . ., ' . ' . . . 
IlpHBe~el!ll peisynTara Moite.impoJ38JIWI aa aw 8.llI'0plt'l'Ma 

AMP LT ,ucn0.$Sj'Dl!~ro ~ Jnl,lt~eJWi P--BO.imii •~· nep:aoro 
•• •lt· ·aitropa'l'Lia ·: A rl--. l1t6'l'~poM npm.!6Hewi· xapal('lepHCTlt'lec-' 
1taii qry~~u/Moporo ~~ 06pa6om 8~~el pe~ oei!oWAeo

m 'Omi8JIOB IlOita8aJia,: .11'1'0 Oda ~Oplt~ O ~OC'l'a'!'O~cifl C'l'8ll8I{I,'I> 

. 'l'O'lliOO'flt {0:I~0~2 C) ·illp8~e.niiiit MO~e~Tli BC'l'YllJierutfl Cei!oMll'iecroa 

c~daritl! ( P -~) 'l'~O .IIPR 6o.,n,mo}d oiaomefu cinia,i/mpi . 
(dOJll,llle 8 ,l(B) B Y~ell'l' odHapyiteirirH 11.Ilplt 8TOM':VJ30~BlI~6JI1,HH R 
. . , ., ' , .• • - • . ·c .•• ;·-., ~ ·'. . ' ' • , •. . . . . ._ ·• ·. •' 

no~oopy noporo:e,ax I<OllO'l'~T ~ ' 
Pllspado'l'tml;i npoxie~ 

0

IIOl!CKS 5 . ~BOJmU ~ wopima Ml '· 
OCHo:esmme Ba Jt()ll0Jll,80ll8liltll xapax~ElPHO'rlt'CleCROll qiyliKD;m ~ . ". '.,·,_ ·. ·. :/, ·, ' ... ,_. __ ' . 

cf:,(tt) .= Hx(tL)f> K,, ,x(ttf:.;x:{h~St. · 
. , . . . .·. . . -. -.. : ·. :.~,.. .• .- . : -: - '_._ ·. . 

PacCMotpeH aJJI'OpitTM SPWAL (9cHOB8ll~ na ruia.imse one~ 
' 1, ' ·_. .- • • • • • •• • ••• ~-;.:; .- • ·: •• •••• ' _. • • • 

Tpo» YOJmia oeftm,raqecitoro Jl!YMS z CJmlaJia. XapaR-replicTH1IeORast 

~ 13 a,n,opnTMe. qio~ye-rca B · ~o.ti~BEiToTBl!iI . c. BupazteHR~M 

. 
,) 

--!· 

. .,,, 

·/ 
Jc 

•II-

(~ i -ro BpeMemioro oitHa) 
• H-1 

CF(i) = EI~ L :Xj WK,j I' 
· K J•O 

·· r.1te WK,j -~ oooTBeTc~~ ~ Y0Jlllla-Ra1Di1aza. B xa'll:ecT11e 

TeRY1Itero . sim'll:e:im:a: CV BH6HPS,eTca: Henocpe;ttoTBeHHo OSMO BHa'll:e

me C F ( · i · ) • Ilpe,1t01tasrumoe .. saa'l:~BHe ,1tJM Toro ze omta BWDl[OJIJr. 
.. . . ·.. . 

eTCJI IIO q>OJXdYJie 
' I • 

PV(i) = Yso 1- K{V1s·-Vsa}·, 
. . . - •\ \ 

r,n;e V 5 0 - M8,tte:8Ha IIOCJI8,ItOBS.Te,nHOOTH, COCTOmiteA 118 II IIpe.IUlJtY. .. 

llll!X SHa'll:emtlt M , yirOPJJ,ItO'll:eHlWX .B II0ps.ltlt8 BOspaoTamra; .V1s -
. . . ·. I .. _. . . . . . , . ,, . . . 

75-aJI IIpO~eRTl!L7ll» TO}! lite IIOCJI8,ItOB8.T8JII,HOOU; K - BeOOBWI ltOH-

OTaHTa. 
. ' 

IIpmie,IteHH pesyJII,TSTil MO.Jtemrpo:eruma H OIIpOOOBS.Hlm 8JII'OpRTMa 

SP WAL Ha sami:cmc pe8JII,ltHX. Clll'BaJIOB. Ilolt8.3BHO, 'll:TO a.nropanra, 

ocHoBamme Ha_aH8.7mse oneKTJ)SJlI,HllX xapaxTepRoTmt Cifl'HaJIOB, 06-

JiaJJ:aJOT xopomeff o6Hapimmamte~ onocodHoOT»m, HO He odeone'll:mlam 

!rpe6yeMofl T01lll00TH npH_ OIIpe;tteJlemm MOM8HTOB flCTYUJiemdJ . oeff0l.m-

11ecruoc oodUTidt. 

Tpe.ir1,a: rJiaBa ,tte:ooepTam nooBB111eHa paspa.6oTKe :a: 1toOJie;itoBa

H11D ~BHeBoro BJ.II'OpRTMa ~eJiemra• MOMeH'l'OB BOTYJ:LlleIIRff 06'!,eM

HHX oeiloMH'leoRmC Bo.:im • .Itim Toro; ,rrod!l ooq:eTaT1, xopomyD o6aaw-. 
' . 3IU3al'.llij'I) onooo6Hoc'l'1> BJ.II'OpHTMOB, ocrioBaHHWC aa oneit'l'pa711,HOM 

_ aHaJillse Olll'HaJIOB, ·. c mzcoKof! TO"'IHOCT1>m onpe;iteJieHlla: MOMeRTOB 

. BCTYI!JI8IDiff COdSTltfi, Ilp~Cytlij'Jl 8JirO!)ltTMSM 1 ~OHIIpymim,r BO 

. BpeMeHHOf! o~.ira~~H, 'paspa6oTaH 8JlI'OpRTM OdHapyxew oef!OMlNeo~ 

~- co6ilTutt .TWOLEV.· :s·.6oHOBY mip.r~ IIOJI()!:~H ~etb.iii OCHOBaH

RHil Ha .I(HORpe:rma: npeodpasoBaimJIX Iaapa, ROTopiie. OimC!lBaX>TCS 
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N . 

F = l 1: ·1 (:ii) t1~ (.rd, . 
K N . . 

. l•1 · _ . · ,,.. 
- lt-1 

t(xt) = E Fl\ ll\ _(:x:i), 
~"'o . _. 

r,u:e {~ {l:t}- OOO'rB8'r0;~8K ipyBlalwl Iaa~, f (:ti) •-SHa'IJemte 

i -ro OT0118Ta ClII'HEI.IUl B "m6pmmoM ORH8 .i:talllWX, . N ;_ 'llICJIO 0~ 

C118TOB OllI'HSJ!a B Ollll8. 

PaoOMOTpeH.M8TO~ 6HOTp1DC JIIl;06pasonamtll xaapa"npRMelilI're.lrb

HOR 8l!a.imsy oettCMlr'leC:EWX Olll'HMOB H npone.tteHaOpaBHRTeJt&HaJt . 
. . . 

Olt8HKa 6HCTpo.ttefiOTBM .ttaHHOro M8TO~ u·ueTO~ 6HOTplDC npeo6pa- -

soBEUrldl -Y'oJI!ll8 (EDY)._ 0611{ee 'llIOJJO CJIOXemtit H B!.l'llITamt? ·IIJlll mmOJI- _ 

Hemm EIIY paBHO N lo92 N I a Ilpll:mmOJIHemm ElIX STO Ee 'llIOJIO 
paBHO 2N~1 • _ .- - . -

Paspa6oTamz ,ItBYXypOBHe~e npo1te.I1YPH 1.lli,It(¥Iemm B~Y'J]Jlemtff 
,- . - . . ,··, . 

o6ieim:wc ceflCMneomtX BO.llll_ ( P - n S •BOJIH) t. Ha nepBoM ypome_ . .. . . . -·. . . - . . -. - . . 

npoRSBO.Itl!TO~ nonCit BOTY'J]Jle:ima oe1ioMirq8CKIDC BOJIH O llOMODU>ID M8TO-

~ mx. ~ BTOff IteJm ;a IIOOJie.ttOBaT. ·B;~MeHHux: OllllSX, oo.zieP-. . . . . . ,·_, 

, X2lllRX 64 oTo'IIeTa om:'Hana n Bu6:irpaeuux: o nepeRl)HTHeM B 32 oTo'IJe-

Ta, mm~cm 6Ho'l'l)He npeo<Spasol3almJt xaapa u BWmOJ.UD>TCJI cyu.:. 
WI MO.ttYJieff lt0~8HTOB Xaapa fK . 0,IUIOBpeMeHHO B ·TpeX HHTel)

BSJ!BX _ CT8ll8H8ff, cooTBeTOTB~ Tpeu pas.mm{~ ,u;crom ~-
, · · - _. - · -· · - ·. 16 . - • · 

soHaM ClII'HSJI&, T.e. BH'llICJUIX>TOH Be.mrnnm M (,} .. LI fl\l · / M '2> : 
U - (l) f>4. ' -- . -· . . · • • . K• t -- · , 

'"~91 fl\ I,_ M -'"];J.J.. B ~OM _ImTep~e oTeIIeHeit ItpoHSBO.Itl!TCJI cpan-, · 

Hemte sHa'Iemtit M c noporo1,1 CP8;6aTllBSHRJi T p • IIpn mmoJIHemm: -· 

YOJIOBM M >JP- 13 IIHTH IIOOJI8.ttOBa'l'eJ!l)~ ORHaX _DpHHlIMS8TCH 

npe.ttnapnTeJILHoe pememte, () BCTYIIJiemm P -BOJIHH~ ·EcJm -npe.ttBapn-

T8Jl:E,H08 pememte npmurro O,ltHOBpeueHHo (T • e • B O.ttHHX U . Te:x: xe OIC

Hax) BO ooe.x Tpex HHTepBaJiaX cTen~Hefl, To-npmrRMaeTcn oxoH11aTem.

uoe pemeRHe 06 o6Hapyxemm P -BOJIHH. llpn HecoBna.ttemm Il]?e.ttBapn-

i 

J 
" 1· 
I. 

f: 
t 

l' 
·J' 
fl 
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'1'8.lILHlDC pememd! .IPLJt"Ilpl!lISffiUi OROH'Ia'l'enHoro pememm- IIpm,1eaeu 

M8'l'O.lt rOJioco:sam,ut pemamti« npamt'II~ Ilopor o~6a'l'HBalllUI - T p -

"SIBJIJI8TOH a.ttanTHBHm! H·S8l!OBO Bli"mCJISI8TOH Ha ItallUtOM mare npo:ue

. ~ no11oxa~ _.tvm onpe,11;~emm saa~eHRJI nopora IIJll™8H_eH ammpa'l' 

llOpswtOBllX OTSTHO'l'mt. 

Ilpo:ue.nypa· IIOltCRa BOTyllJl8HRJI 5· -130.mm _llli8.7IOITma np0Ite

.ttY'P8 IIOHCRa B01'YIIJl81llIJl p . -ooJ.tim. _ HeROTOpo~ pa8Jm'llI8 8altJIIJlla-

8TOJI B BJTCmCJiemm nopora opa6a'l'llllalllIJI Ts • Il:PR n01tc1te BCTYII-

Jiemm S -BOJIHH JVIJI Rolt.llJRemm JIOll!HBX opa6aTH138.Hlifl nim noa:BJie-. ·· .. · .. '.: ' . . .. ·. . 

· mm 13 Olll'HMe ·o6Memrax BOJIH npe~xeuo '.mrcmOJieime 1I)3'JX noporon: 

T;1 ·H Ts2 • 
Ha BTOpoM ypoBHe BHDOJIH8RM 8J.D:'OplITMa·ooYII18CTBJDmTOH y,roq

Hemm ~OM~HTOB BcT~em P - n S :..BOJIH. JLrrst eToff uea npm.1e

HeH µo,ItR~Bamnnl MeTO,ItOROJf&SmmtX yope,ItHemtii. llepBoHa'l8J.ll;

·Ho'onpe;ite.mmiCJI•cpe~e Y'p0BlmCllI'HaJia lI myMa B MOM8HT 06Hapy

EeHRH co6HTHSI.:ECJm.co6iime:6HJio odHapyzteHO B·oRHe.c HOM8p0M 

i ; . TO ypoBeHI, myMa H ypo:aem. CHI'HaJia onpe,n;eJISml'CJI COOTHOme ... 

mrm.m:: • Ill , 

'{~l =fil:t1~zH1)\/fTl , 0 • 

lI 
m . - -

YPt = r I xi+dtJl/ m _, · J•1 . . . . . 

r~e Xi .. z(tJ)R :ti._2(t;)- ~H~qemm j -ro -oToqe'l'~ ol!I'Hana B oit

Hax O. HOMepru.m .. i - 2 •.. lI i + 2 . I OOOTB8'1'CTB8HHO ; m - 'llICJIO OT

oqeTOB B OICHe .. ( rn. = 64) • Saa~eime nopora opa6aTimaHWI T t 1 

onpe.zteMeTOJI na Bli!)a!temtm 

T{al .. Yp. + Y11~ 
Pl 2 y Nt 
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Sa HQ11SJIO. p -BOJIHH IIpmm:MaeTO.R: BOMep 01i8pe,I1,Horo OTO'leTa 

Olll'Ha.na, IIpH aua.mtse ROTOporo BHIIOJIHJieTOSI OOOTHOmemre: ,,. 
. . . (t) 

CV p 'tt) / y N > T Pi 
i+3 . . , . , 

r,tte CVp(ti) = r: Ix (tJ) 1/ 4 · ~ 
. J=l -

YTO'lB:emre MOM8HTa BO'cy]IJI8HRJI 5, -BOJlHlit IIJ)OKSBO.ttllTOJI auan:o-. 

I'HT:JHHM odpasor.r, HO _IIJlH aToM OROJtt,ssmiee yope,11,Hemre npo:e:sBO.ttllTOJI 

no 8-0T01l8TaM ORI'BaJia, T.e. 
i,+7 . '' 

c· v 5 ( t t ) = ~ I x ( tj )I/ 8 •. 
. . J: L . , , 

llJ1HB8,!t8Hlit_pesyJlI>T8Tlit OIIpOOOBaHRJJ-paSpaelo~aHHOr0.8JII'OpRTMa, 

no.ny-q:emme·IIpH_oelpaeloTRe 35 sarm:oefl peaJII>Bia: o:e:rHMOB o paBJI1I1{

HWA OTHomeHK_eM c:e:rHaJI/myM (oT I,2 ,tto 26 .14B). Ha ·nepBOM ypoBHe. 

oelpa6oTRH Clwro· oduapyxeuo 100% BO~emrll · P -BOJlH 11 70% BO'l'YJL-

Jiemdi . 5 ... BOJIH. TotmOcTi. OIIpB.zteJIBHRII MOJ48HTOB BO'cy]IJI8llHi1 Ha. BTo;.. 

poM ypoBHe OClpaelOTKII ,IVJ'.fI p • H S -BOmt ~OCTSBHJm B Cpe,D,HeM . , 

o,i-0,2 o IIO cpaBHBHRll o SRCIIBpTHOfl OD;eHBOfl. 

B '18TBep:ro:8 rJJaBe pacOMaTpRB8.MCJJ: BOIIpOClit-~euemm CT~ 

xacT~ecxoa aBToperpeoo:m ~ yT01U1emm 110MettTo:i3~oTYIIJieHHi1 

o6'!1e~ ceffcMKtieoiwx BOJIH np:e: iia,roM OTHOOieu:m om1uaJI/myM (MeH:&

me 3, 5 .14B). 
' JJ,,ur 01mcamra ceffcMR11ecK2ro codH'I'lffl, sapar:e:cTJ)HPOBaHHOro B 

0,11,HOM OT,tteJII,HO BSSlTOM K8BM8, npe.ztJIOlli:8HO :e:cno.in,ao:BaTI, aBTOp0J::

peccRoHJIYI) MO.zteJlI> .· (AP-Mo,tteJlI>) ~ -_ Ceffmmecxoe codume npe~c;aBJm- , 

eTCJI B mme CJIYllailHoro npone~oa, cocTomqerons Tpex ~c~oBHI:DC · 

y,i8CTKOB: y,I8CTKa :myMa ( N ...;~CTKa), . p . ~BOJIHa ( p·;,;;..y,IaCTKa) .H 

s -BOJ!Hll c s -y,IB.cTRa) -~ ~ 1'18c~oK o!IHcu:saeTca ypaBHeHnRMH -
aBTOperpecmm: • 

- I5 -

:x.H h)"' t aNj J:(t-j)-i- 8,dH, 
J•1 

.Xp(t) = ti Opj :t(~ -j) + e,(t}, 
r 

Xs(t)=.L. asjx(t-j)•~s (t). 
,· , J=1 . . ' 

3Ha'48Jll!H lt0ailqitm;a8HTOB aBTOperpeoc:m QNj- ~ apj , asj 
B OOT8TOT{H~8 )tB:Cllepcim (5'9 ~ , b :p , 6: S 'RaJl,ttWl pas Bll

'l:!l'IOJUIJ1lCSl saHooo·JWi·samtori, aHaJmsn:pyeMoff B ,tt8llmrl! MOMeHT Bpe-

uemt •. 

!Iopsmox aBTop~peooim onpe.zteJIJreTOK O noMOl!il>D qitmaJII,HOff 

OlllllelEH nporitoSJll>OllBllltlI f PE , oimouBi3.eMoff oooornome:imeu 
... - -. =·N+m+f J' 2 -- .. 

fPE. N~m-t _.Cm}, 
ft a I If' , .. ·· · ' m._ . _ . , 2 

r.zte 61m}• 'ii ~[:x:(J}.-& Uj :x(t-j)J•· 
'. _ . _ L•1 · _ · J'"I · • 

Uttem . IIOpimlta AP-Mo,ttm. :nl'!l!CJISllJTOJ'! no q.()p:.!Y1i8: 
', .. ' ·' . . .... ,, ; 

FP[(nt) = ~tin. f P[(m), 'tit·= t,L·' 
' m. ·. ' ' ·- . : .. 

T.Ite L - JoTaaoBJieimoe sapsitee npe.nenHoe (oBepx:y) SHa11e:ime no

. PJWta• ~l!S BO~X -Tl)~ :y,w_O~B- IIOp.ir.ztOK !P-MOJJ;e.Jm IllielpaH pallHm.f 5. 

· Onen.,'ffl it~~em-o:a '~operpeoou llnJ ~ · _ dpj · x. Ct.sj _· B'..''Wo,.;; · 

JmmO!! mi 1J8TO.ltYJirurM8HbllllU: 1tB8,l{f.6.'?0B ••. 

B lt81i8CTB8 ~~ep:m Jel,mpyzemui. M0M8HTa .· BCTYW18HWI p -BO.T· 

Hll IWl ! S -a~ ~{l~c lt~M~~;8 ·_ ~H~ 0 OTpRnaTa.ta.HOI'~ Ba nO-:: 
. - :··: 1 . . ·,". : : • : ' ' ·_, _;_· ' : . :-·. ···: . ::-. . '. . • ·, . _~. ·-_: ·•. . . ·. 

~ouore,li:E,lm:tt coo-roo~oTBy:lllleA ~orapKqr.urqeoKoff ~ oTHomemtll 
_·,·· · 1 ', ' ,.·. ' ·._ .. -· ' ' •. -- ··_ .·. . ·_ . ' ·-

'· ilpaB.ztO __ f o-__ .zto_}~ _- . 1- P/~ _( e J ____ · __ f'lll_. __ ,., ls Ip} e) , r.ne 
2 

__ • · 

- . . l . ·( )- . [ 6eN eN ~-1 fI) . · - P.'N e - 2 ln ,. a + ---;:-r- - ,re , · 
· • Uep '-'el'/ Ue/J 

l 
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Jf 

ls;p(e)= ½[In G'ef 
6~s 

2 . 2 

·1-~1 + 2 2 ' 
· 6ep 6e::, 

(2) ,,. 

HeCMel!lemme ottemtH ooTaTo,nmx ,ttlitCIIepcd 11,liil ~off zs Tpex .AP

uo;iteJiefl BH'tllCJIJDJTCJI lt8lt: 
"2 1 ~ r · 2.· 

6e = N-p r.; [x ( t) - j~ Uj :x ( t -j)] • (3) 

3Hatiemur O'l'Oti8'l'OB Clll'HaJia :X ( f) l3HOl!p8D'l'CJ'l: OOO'l'l38'1'0'1'B8HHO 

na y,mo'l'lt8.X tnyJJa • P -BOJIH!i II S .;.oo.inm. IlpH s-roM N = 64. Ha .. 
y,mcTXe P -BOJJHll onellm! ~o~eHTOB aB-roperpeccID{ a pi u 
ocTa'l'O"IHOfl :it11cnepc;m Gep Bwmcmmron .ItBaE,llll: B MOMeHT onpe

;iteJieHM BC,cyIIJl8Hlut p -BOJ!Hll II Jl M0M8HT onpe,neJielllJ.fI BC'cylIJ.[8IWl 

Si-BOJllill. 

,PaoCMO'l'peH npe;it~ c.nytiait. lIOCTpoemts: AP-f.!O,YteJie:0 y,utC~OB 

myl,18., p . -BOJIHU lI ' s -BOJIHH. xor.na Cm'HaJill Ha ,naHHllX y,utCTKaX 

m.,e:m o:itHHaxoBUJ! cneKTP~ pa8JlR'mlY?CSIJIIUU:&paSMaXOM KOJle6rumff; 

noxasano, ~o npz BTOM Bilpazemt~ (I) z (2) npe.n;cT8.BJIJ1llT cooon 

';rorapa/If.m:qecime ~ OTHOID8Hrut llpaB,ItOIIO)tOOH.fI 11,liil ,D;Byx H8HOJ)

WipOBaHHllX. { 2 -pacnpe,ne.11em1:I! 0. OJtHOfl .. CTene~:&10 OBOOO;ttll. B .n;amIOM 

CJiy,:tae 'IIICJIO cTeneHeft CBOOO;ttll ) npe,noTa:en,:si:eT co6ofl 'll!CJIO OT-

0'1{8TOB OHI'HM8. t IIO KOTOpUM nplIHin.laeTCSI pemeH1Ie • Ilpll MaJIUX OTBO- ~· . 
'· . . . . . . . ' ,, . ' '.\,'1: 

melll!.HX cHl'HaJI/DIYM. npmun:ae pememm Ha ocHo:aamm anwmsa sHa'leIDUI ··~)t 
' . ~ 

o,D;Boro o-rc11eTa clll'HaJia IIpHBO:itHT K noSIBJiemro 60JILmoro• ,mc.na JIOlit- ·•·" 
.' '.•· ·, . ·. . 

BUX opa6a-r!m8:Bd. Jtim.nporraBOJI:&HOro tm:OJI8. OT8Il8Hefl CBOOO.v;il mqia-
::1te.ime (I) npmIBMaeT ~ ' " . ,. ' '· ' .· ' .' 1 ' ' 

lp;N (I)=~ ln (6eN/· Gep} 
2 

+ I (-h - -:=t6. J,.<4> 
• ·.. · , 0 it1 eP · J 

_\ 

. - 17 - )',..-

~ . ·. 

r.ne . I~ E ei (tJ • Tor.na lipH BU6paHHOLI Iqm:T8p!Dl cpa6aTHll!llllUI 
L•1 

lp;N ( 1) .. 0 · lIOJlY'lllM: ' 
1 ~ .. •, ...,t .,, 2. 2 .. ~ ~ e'(t,) • u,, u •• !it (<:,, {G .~ /. 

L~.1. . (.p, - G.N 

. (5) 

060SH8'll!M IlpallYll~'laOTL ypaBHeimJl: (~) lUUt C ~ Tor.na IIp;l JilmOJI .. 

·. Hemm yOJIOBlUl b/1(t1.) >~ C • ~Jll1'l'LI "o6'bHB1lfieT" 06 06-. 

Hapylltemm MOM8HTa BO-rynJ18HR.fI p .;.:BOJIHI,: • 

. Ilo:ac101ooeHTa BC;yIIJI~Irita s ,-BOJJHH OCYIJt8CTJ3JISt8TOJl 8.HaJIO-

r.rcrito. ·. ·•• . 
IIooTpOeHll ~piqltKll aamICm.!OOT8A B8p0SffHOOTK npal3lWI>ll0rO 

' 661mpyitemut p (Y/sN)O'l' B~p0srrJI00ffl,JlOXHOI'O opa6aTtmlll!ll. 

. P{'</N)¥'l nap. ).~-J;)8.cnpe1teJiemd (paoo,me xapaxirepuoirmat) 

~ pasJi:atmoro O'l'HOlllCHM SHa'll8llllA B!l6op0'11HHX ',ll;ltcllepcml :a pas-

mttmoro 'll!OJIB. CT8Il8H8l! 'OBOOO,llllo 1Il!MO 'c'reIIeilea cB060Jt11,'. ~.e. 

'll!OJIO O'l'0'18TOB~ no l(OTC>pllM npmu!M88TOJI pememt81 B B!lpallt8mm (5) 

""":,_oro ..,,.,..,... 
2
P('f/~N)/P('I/N), ~-•• ,__ 

cm.IOCTi{ OT omome~ b~J'i/~e~ ·.· lLllll: Ges /o,,p : . '... .· 
, Paspa6oTaH anropHTM. AR Ll R ~ ooHollSllHml Ha iqmTepllR OT-

HOm~Jrl'!Ji ,npailJtono.Iio6RS:, m: npoe.n~ki pesyJlJ>Tll'fH onpo6oB8IllL'i SJ!~ •' 

ropRTMa ita 6 samtCJiX ~ 'cma.iIO~ c 'omomemteM cHI'HSJ1/JllYM 

(3,5 ,ttB. TO'lll~~;:& ·0~~8Jl8IDD'! MOMeBTOB ~emnl ?i;- lt 5 - c. 

; BOJIH. C~CTaBJia:8T 0,01?+{),l C no ~paBH8Hl'IIO c SKOilepTliOll o~emton • 

llm8J1'. rJIBBa OO):(epD'f omtcamte C'rWit~'YPll, moilaTH3llpoll8lUIOI 

. J,. ··• ,· .· TM8M8'l'pl!'t8CK0:0 OlIC~ew HBlt~~;lrim :a' odpa<Som . re*3Wi80~ ·. . 
•. Jiamtux' i pesynTaT6B ~spa6oTitll o'l'.i:tOJILmix MeMeHTOB' c:-tcTeiru• . 

'. .· .. : ·. ABTOM8'JX3JiOBaHH8~ •teJ!eMe;pINeox,an: cl"cteiia. HSl(()M'c:nrut, lt 0~ 

. paOOTKR re~snecm• ~ (~ nepBYJ):~-qepe)P>:Cel!CMOM6Tp;i'!6~ · 
·.. . . ~ ·. : . . , . - }, '- . :'-. :< , ·. _·. ~ ·. . . . . .. -.- :_·. , : ___ : ·: . . , " 

.. 
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Rill) II00Tpoena II0 m,yxypoBReBOft'oxeMe. Ha nepB0M·YJ)Olm8 ocy

lI!8CTB1IH.8TC11 SHMlis nxo.n;Hoff imqioJ:MaD;lm 1'I oT6op cooimdl, a ii-mate 

;meHTH~C00ilffli! BO BpeMeHll. 8TH ipymtUlm l3WIOJIHJI8T Ml'!Kpo-

3BM "8.TieRTpomma-60" C0BM8CTH0 C J.lo,ey.nm.mamxapaTypll KA.MAK. 

Ilo.ttCHCTeMa BToporo YJ)OBHJI, B C0CTSB ROTopoa·m:o.wrr ;!038 amt CM-4, 

npe,1l;Ha3naqena .iµut Ha1towreHrui: :a odpadoTll "no~eanoff" ImqJOJUaD;lm, 

T. e. H~noope.xtcTBe1rno ceftcr.mqecKHX cod&Tml, a Tme BWJOJIHeIDl'.Si 

TaruIX ~. MR 0T0dp8llteHHe na rpaqll1118CIGCC ycTp0ffCTBaX ceftcMH-

. qecimx 3aIIHCeff B_ peltllMe .ItHM0ra ll C03.It8Rll8 ,lipeMemroro R II0CTORH

. uoro apnmoB ceff01,llI'l'.ecRIDC 3arm:ceft •. 

0doCH0BmW MHoroypoBUeBM oprms!UUlR.' CHCTeMH :n: pas.zteJieHRe , . 

Sa.xtaq M81UJY YJ)OBHJOOI• 0IIH081lll ,1te:8CTBynitltff Ma.K8T C.l!CTeMU .I!. IIOJ.TY-

8BT0MQTJtq8CR0e. ycTpoflCTB0 IJ;liWp0BalmJI.C8ffCMOrpaMM, paapadoTamme 

I!pl1 yq&CTID! aBTOpa. 

. , · PaCCM0TJ)eH8 II0.ltClICTeMa rpaW1I'I8CROro. 0T00pallt8Hltlt _ lmqJOp,!al'OllI • 

IlpHBe.xtena CTpyx'l'ypHM oxeMa paspadoTaI!H0rO yoTpoftoTBS dOIIpJll!t8IIRR'. 

C rpa/flonocTp0RT8JI8M H-306 n_pa.OOMOTpeH ~ ero padoTu.- Orm:~ 

cana .ItRMoroBSsi: rrporpa.MMa odpa.6oTRH · Maccnon ,nammx · .1:t BHBO.xta · 

rpawn-qec!OtX 88BRCKMOCTeff Ha rpaqionooTp?UTeJIJ,. IlporpaMMa npocTa .. 

B 3KCIIJiy8T8ll;lm"H·He TpedyeT H8Jlliq!ll{·BHeillHefl IIaMJlTll H orie~on!.. 

H0fl OXCT8Mll. · 

PacoMoTpena opramrsaxnm RaH&Jia oBJJSJf MeM;Y ypoBJi.ln,Ot ani'OMa-

TJISHpoBa1moA 0HCT8Mll. HaK~IIJI8IDIR: tt odpadOTKH ceflc?.mqf.lc:KIDC ,JtallR!lX 

PI oimcano· pa3pa0OT8HHOe ycTpoff~TBO OOMeH8. )\SHllllMR,\ IIpirne.tteHH 

cTpYJ<TypHO.Jl_OXeMa IIJia'.,l'll odMeHa 3BM "8Jlel('l'p0Hlllt~•CO". Y'oTpottcTBO

M0)l(8'l' qyHKUHO~IJaTI, _ B .ltBYJC peiKIIMrot:. ~~le qnpoca/qi)Iara Ripe_: 

. ;.~;rB~~.: ~~g ,B~KT0pa nr,epuikm~Ja;vwrcia. nr/<)rpawAHU!4 •. 

. !IJTCM H. MO:i:8T !Ipm'IITht~Tb J!l06t:e sna'le~Jl/06M8ll •.rr.amrm,ut npoasB~ 
}llTTM If-p83pR.rr.Hl;f,11{ CJtooo:-lli rmpa:1,,enwn.i" lCO.!(I'!;, ;,'.m(cm;a.7'.:&H8Jl .. 

~1:01:-0,~•p, or-r~e11a coc~ari.im~, O, 5 l.\60~. 

I_ 
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llpRBe,neno 0mtcaHlle 8.BT0ll0MH0:11 CHCT8Mli cdopa H odpa.6oTIW 

re*SJrll'.80ltl!X: .ttamwx, paspad0T8llHOA rrp:1t" yq&C'l'Wt 8.BT0pa. CRoTe

Ma cos.ttaHa na 6aae Mmtpo-SEM KM OOI R uo.ey.nei!, mmOJIHemrux B 

CTan.u,aP'l'e KA.MAK. 0d0CH0BaH Blldop 0TQIUtapTa KA.MAK B RilqecTBe 

00H0Bli ,Jt1lli 008.ItSRllJl OlICT8MU, Pa00M0TpelW OTpYKTypHrut CXeMa R 

IlpmlI1J!II ,tteffoTlllIJl 8.BT0HOMH0I OlI0TeMH. 

B S8RJJllqeinm ll8JI0llC8HU OCR0BHUe pesynTaTll pad0TU. 

l3 Jl'Ol,tJl0llteID!Jl:X: pa00M0TpeRa 0TPYRTYP8 ceffOMI!'leCK0I'0 0lil'll8.ila 

ll ero ocnoBHue xapattTepuoTmm, llpuBe,ne:au npuuep .i:tRaJ1ora "0rrepa

Top-amt" B IJ0,JtCKCTeMe l'paqlU'li8CK0ro O'l'OdpaiEemm: miqJO,PMal\WI: Jt me

TU O BHe.JU)emm. 

OCBOBHUE PIDYJII,TATll PAID'IH 

I. Ilpe~oxena CTPYRTYP8 8.BT0MaT:IIBnpoBaHHoD ceTR per:ucTpa

~ R odpad0TroI Oei!~:im'l8CKIDC .ttammx · ,Jt1lli · RaMt.aTCKOro IIpoI'HOBHOro 

no.mtrona, BKJllJ'l8.Jllleff B oedJI 8.BTOHOUHUe wmponpo~ccopm1e xoun

.nexou, paapa.6oTamrue Mil_ npm.ieneHllJI na YMJiemmx oeilcuooTalllU1JlX, 

II 8.BTO!&l'l'll8Hpol3aBByD TeJI8M8Tpuqeoxyn 0HCT8M,Y pernoT:pa.ntm B ~en-r-
. ·. ~ 

pe o6pa.GO'l'IUI J',amIUX, ~OHI!pyxnzy1) B p88Jll.ll014 MaOIIITa6e' Bp0Me-

Jm. 

2. n~c.neAo:eana JIOI'II'l8Clta.lI CTPYJtTJpa a.nropuTJ.I0B aBTOMatll

't8CK0ro BIJJteJrellllH. ce:llcuneCRDX ~odu.rd l! IIpoW.lt8JlltJ?OBaim na 

3BM CM-4 H "3.ll:eKTp0lm:Ka-60" ~ cyllt8CTJlYlll111X aJn'Op:l'mIOB peaJIT 

noro DJ)Enlmm, B JtOTOpue. dWm_ mecew .itonommTeJJJ,We _npane.JtYPU, 

YJl¥'.illl3.~ non01t npm.rux: _ n_onepe'IDUX ce:BCMneciatx BOJm ( S '.'"BOJla). 

3; l Faspa60'1"au JtB.PYPOmem Wil'Opn'l'M mi.ii;e.nenu oeiim&lfllec-i . . . . . . . . 

l'lll C00¥Tlll . B. Jl8Ml>liOM MaCmTaC:Se · BpeM8HR, B ltO'lOpoM: 
. ! 

.. 
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a) :Ea nep:aoM ypollRe o6milo-:r:m illiepmie npeP,110XeHo ooY1I1eO'l'- ·. 
. · . . · • i;~:fr . . .· .. ·.· · ·. •. · · · .· 

BlIJl'?:& IIOltCX BC'cyllJlemrll 061.eMlilDt, BOJIH · O llOMCIIllill 6110-rpux: npeo6,,;, · . ' -f ,·• . - ' , ~ . . . ; •. : . 
paso:aamrll laapa (IiIIX) , :SIDIOJllUI6MliX O;o;R0BpeM8HHO B 'fP8X ,ttRaIIaao-

. 1!8X ,moTOT, ,It.iig npmtJITrut 01towm.Tworo pe~ermsi_ npm.!e~eR L!e.TO.ll 

r0JIOOOBS.Hl!Sl. pemaDIIHX III8mtll.; 
6) Ra BTOpoM ypoBI!e o6pa6oTim .1lM yoro'!IReBl!Ut MOMeHTOB BCTytI.,;; ·. · 

JieRJtl n:pm.!el18R M8TO,ll; OltOJl!)SSllli~ro yo~,;o;aeJirui. IlOJIY1l8ilH BHl)8Jt8HlUI 

,1lM BWmCJie~ • Bemrcontll a,ttanTJtmoro nopc;r~ c~6a-rllB8lfltJi, aaBJt.;. ·· 

OJllllel! OT oTHo~eimit cRl'HSJl/l!IYM B Mo~eHT 06irapyxe100t oo6HTwt; • • 

4. nooTpoeHa napa1,1e'l'pltlleOltM MOJt8Jll', 'oen~eo1t6ro co6irrM, ,· 

· npe,1lOTaBJU1Jl1l8Ji 00601 'rpR o~eWOOIIBX ~ mirra . ~IJ;e~oa. ~ope~ ... 

peco:im (AP~o;zteJII,}: ·)VIII oIJ;eiimt • napaMe;poll .AP~o,D;e.im npmieH~lf M~ 

TOJl qim!aJil,BOI Ollllt6mt llp0rHO~l!Jl01l8Rltg, .• • . 
. ' . . . ·:,' . 

• 5. Ha OOHOB8 . AP-MOJteJm . paspa60'r8H Ml'OpR'l'M IIOll0lt8 110,:yIIJie..; .·• . 

lid oelCWl'leOltZX 110Jm. Ma:.• Bll.nMe~ MOM~HTO~ ~c,:yIIJiem P - z. · · " · 

S -BOJIH npmiell~H .· RpRT8pl!~ O'l'H_omeimJI . ~rin6Jio6Rst, IIOJIY'leHa . . 

OI\8,Hlt8 :aepoaTHOCTlt npa:awn,Horo onpe,JteJiemut MOM8HTOB oo-ryn.nem 

ll! BepoaTHOOTK Jlomtoro. cpa6aormiamtJI wm•pa~'llillX oTHomemtll 

CltI'H8.Jl/iey-M. · :a pas~oro ~CJI8 . ~TC'l8TOB O~aJia, tfo ltOT~:pllM IIpll• 
' . , . . . .·- . - . . .• 

mmaeToa pemeime.. .. • · 

6. Paspa60T8H8 OTpylt'l'YJJLi '~BlieBO!! aB'rOM8T'll3Rp0BallHOI • 

ORoTemt. naxoIIJielmJI R .~6pa6oT~ oel~ec~ JtaHRllX, Co~,D;aH )tei!,.; 

CTeyJJitd. M8lt8T oRcTeMU •.. Paapa6o;8HO ll RCCJI8,ll;OB8li0 ycorpoffcTBO na
' paJIJiem.iioro o6M~Ha ·~~ MOXJJY ypoBWD.!lil cac-reMid1· cos~a rpa

qnl1l8Clt8JI JnUl.)Ioro:eaa 'IIOJt~ltCTeMa. Paapa.60~811 Ba~aHT aBTOHOMHOi! 

~ponpoIJ;8C~OpHOi!.ORC'r8~ pernOT~ ll ~6i:ia'.6oTKII reoipRSH'lOOltlci . . . . :.'.• '· . ' .. •.····' .-.. . . ' .• . ·": .·-· ..... . 

,wnnrux. 
7. JJ.elcTBYJ)l!llll 1,1axeT a11ToMaTRaRpOwmo:li cR~TeMn HaROIIJieHJIH 

' , ' ' ' ·. ' ' ' ' ,· 

lit. o6pa60TRR ceflc~'t8Crut1C ,ll8HHHX . llHe,UpeH, B HllCTl'1TyT8 .. 'fJY Jllt8HOJIOI'D 
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JlBHlt AH CCCP JI llCilOJII,SyeTCR P,llSl o6pa60TRH arum:ceff 8BTOHOMH!lX 

OTamnrli • ABTOHOMHM MHiq)Onpo~eocOPH8SI CRCTeMa ycTaROBJI8H8 lta 

dopry IDIC "ByJllt8.ROJior" ;u;m c6opa JI o6padoTror reoqnSlI'l8CKOff RH

qiop.mD;Im. 

J:'ad_O'l'H I onyd:lmKoB8HHl:le no TeMe ,mrcceprarµm:: 

1. ~e,D;oToB C.A., raB:PJL1IOB B.A. ~ roW(eeB E.H., fyceB A.A., Mex

.cyv..im B.r. , Hlmoncm M.H. , l!e6poll B.H. Coa.ztam1e 8BTOMaTII

SRpOB8HHllX BliqJOP,18D;HOmio-RSM8JlllT8Jll,HliX_CeTeil na'Kawm.Tlte. 

B KR.: AIITOMaTlI3RpOBaHH!l8 ClICTeMU ripornosa 88MJl8TpsiOelilifl. 

TesIIcH .It01CJI8JlOB BcecoDsHoro coBelllatmJI, - .I(ym8ll:de: TliCCC AH 

T8)J;ll.CCP, 1983, c.I9~ 
2. BoraToB H.A .• , Eoi!tryK B.H., Ka:iaim;e:a B.A~, KosJioB E.B .. , RH-

• KOJII,cm·M.H. Mo,llep:imsRpOBSHHUil IlOJiyaBTOM8'l'll'l8Cmd!'llJllldOp 
' - f, . .• .- . 

P,llSl ltllqipo:oomm ocIJ;HJIJiorpaMM ~004.M ... B 1m.: Perze~ R 
' ' 

. odpadOTita miqiopMSIJ;HR B ceilcMOJIOrIDI~ - M.: HayKa, 1983 (CeHCMI!-, 

'tecrote IIJlll6Opu, mm.IS), c .• II3-II4. 

3. l,tei1uzyMmr B.r., fyceB A.A., HlmOJII,crud! M.H., T:fedpoB B.H. MsxeT 

.. Il,HtppoBon cncTeMu BBO,D;a w nepmttIHoro a.Hamtaa cei1C?.10MeTJlll'le01toit 

wqiop.m:rnm. - B KH,: · ABTOMaTJIS!Ip0Bal!Hlle cncTeMU rrpornosa aeM-
, . . ., . ' 

JieTpn:CeHJtff. T~SHCU ,ll;OKJ!a,ItOB .BceCOI03HOI'O COBemamm. - ,Ilyman6e: 

TI!CCC. AH Ta.I\lK~CCP, I983, c.38~ 

4. raBpm.11 rr.n •• I'opo.v;inr'l:eB E • .I{ •• Ko.'ll>I'a B.B •• H:lmCJII,CW M.H. 

C:uoTeMa rpa(t,1'!:ecnoro oTpdpallleHRn · .nBHHUX Ha · dase MllRpo-8U,l 

"arre1<TpoHRRa--€0". - ,gy6Ha, I983. - 5 c. (Ilpen~T/O&be.n:. im--r 
~epH-~; nc':1e,.n:: :' I°783-8IO). •. '' 

5. ;raBpmu n.rr. ;: TopoMK'ieB E.~., ·K~hl'a B.B., H1moncrurli. M.H. 

.... Il!i1/2~~~r:;f ~~;tr,:"~to:s:::;r 
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6. lhmOJI!:,CRR:11 M.H. JiorITT:eCI.<8.11 CTpym!ypa SJII'OpHTMOB aBTOMaTR

qecROro BHJJ;eJieimJI ce:llcM~ecruoc co6um. ;_, B RH •. : ABTOwTH

saIJ;ltlt HaytllILlX ltCOJl0'AOBamr:ll. (MaT8pHBJill lYl!I BoeoOIJ9lJOft IIIKOJIU 

no 8BTOMaTll'.98Il;lm H~ Jl:COJle,nOBaJm:11, mm.I). - A.lIMa-ATa: 

Hay1m, Kas. CCP, I 985, o. 228-233. 

7. A.n;eJI&ll!RH U.H. , II.moncm M.H. , ~8oqlll.llaKTOB B.,n~ 06 O;n;HOM 

oTpyitTJ1)HOM n~.roco'Ae R aBTOMaTll'lleoxo?q SHaJmBY R 06pa60T1te 

cetlcMit'!eCroa: CRI'HaJIOB. - B KH·.: ABTOMaTHSaIJ;ltlt Hay,mux lICCJie

'AOBam: .(Ma-repRaJlll lYl!I BoeooDsrio:11 lllROJIU no aBTOMamsamm 
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