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N1ll-688 ( 3 )-84 

V.ll.ZHAMKOCHYAN, N.L.TER-ISAHA.KYAN 

NUMERICAL INTRGRATION ON PROGRAMMED MICROCALCULATOR . 

Methods of numerical integration applied on programmed 

,microcalculators are considered. Appropriate programs for the 

!computation of one-fold and double integrals are presented. 

Yerevan Physics In~titute 

Yerevan I984 

IlporpaMMHpyeM!:ltt MHKPOKa.7.lbKYJIJITOp HH,I(HBH,llYaJlbHOro ll0~b30Ba­

HIDI - BeCbMa 9<fxiieKTHBHlrli npH60p, Il03BOJUIIDunfi!: cymecTBeHHO pa­

IU'IOHa.Jm3KpoBaTb Hay'll!O-HCC~e~OBaT~CKYID pa60TY. 

fu'!KCJmTe.Jll>HHe onepaIU'IK, Tpe6yroll!Re JilUll1, BID™aHJiUI K "aBTo­

MaTK3Ma", B ti:aCTHOCTH, HaXOJl!,I(e.lme 3Ha'lemffi: rpOM03~ Bl:lpaJKe­

:mm: rrpK pa3Hl:lx 3Hati:eHRF.DC Bxo.wronnc B HKX rrapaMeTpoB, c ycrrexoM 

MoryT 61:lTb oorroJllleHl:l ·Ha KaJihKYJJ.RTope TaKoro TKITa, 'ITO rrosBoJJ.R­

eT B 8Ha'!KTeJ!bHOtt Mepe KHTeHCK~KpoBaTb tJaCTb pa60Tl:l, CBH3aH­

HOti c pac'<!eTaMR. Hapa:,ny c 3THM,TeXHJIItieCKHe xapaKTepllICTHKH rrpo­

rpaw.m:pyeMl:lx MIDq)OKa.7.lbicyJIRTOpOB, oorrycKaeMl:lx OTetieCTBeHHOH npo­

Ml:llllJieHHOCTbID, ll03BOJIHIDT KCil~b30BaTb KX H ~JIR perneHKff 6o~ee 

C~O.lKHHX 3~a'<I, KOTOpl:le ~o He~aBHero BpeMe.lm 6wm ~OCTYITHH ~Hillb 

60.Jll>l!lKM 3Bv!. 

B HaCTOSlll1ett CTaTbe OIDica.Hhl MeTO~ tmCJleHHoro RHTerp:a:po:aa­

HIDI K COOTBeTCT:syromHe nporpaMMH, rrpHMeHKMl:le npH pa6oTe c KaJ.lh­

KYJIHTOPa.Ml'l THrra" "3~eKTPOHKKa E3-34"' "MK-54" ' "MK-56" H 

qzy-HK!.U!OHa.Jll>HO COBMeCTKMl:lMK C HKMII. 
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I1HTerpRpoBa.HHe ~ O.IJ;IIO~ rrepeMeHHo! 

MeTo.n; rrpiIMOYrOJ!bHKKOB OCHO:CaH Ha amipOKC~ 
Xo+nti. 

Sfcx)dx ~11l:o
1

f(xi + ~ ). 
Xo 

(I) 

COOTBSTCTBy~~ nporpaMMa BWIHC~eHHlt BeCbMa npocTa H BHrJIJI­

. ,nliT CJie,IzytoomM o6pa30M (CM. Ta6~.:1) • 

Taclmma 1 

Am>eca KoMaH,ItH A.zu>eca KOMaH,Inl 

00 illUl (OS) HITS 
or IDIB (06) "+" 
02 "+" (07) ITS 03 nu 
04 BwmCJieirae (08) FLO 

f (X) (09) "00" 

(X --- II.n) • (IO) mm 
. . . 
... (II) "X" 
... (12) C/Il 

B:eo.n; HCXO.n;HHX ~HHl:lJC: 

n - no 

6. - IlB 

A 
XO- 2- ·--- rm 

3.n;ecb H HHllt~ : n - BHCSpamme "lltc.no maroB, A - BeJnllIHHa mara. 

4 

MeTO,Il; CI.n.mcoHa COOTBeTCT:syeT npa6.JmJKeHmO: 

x.+nA n,IZ-1 J ~(x)dx ~ ~ fu. [f(Xzt)+4f (x2l+4)+f(x2i.+2ll)] (2) 

Xo 

reoMeTpx~eCKR aTa f1K>PMYJia. COOTBeTcT:syeT 3a.MeHe KPHBOii 

f (x) OTPe3ItaMH rrapa60JI, rrpoxo,IUllltHX ~epea ~e TPH TO'llm 

(xzt, t(X2;.)); (xzi. +A, f (Xzi. + Ll.»; ( .Xzj, +zt., /(x2i. + 2A)) 

BH1mCJlemre HHTerpaJla MOlKHO npoBecTH rro CJie.DYllllleii nporµi.MMe. 

Ta6Jmua 2 

AJ:(peca KoMaH,ItU A,m>eca KOMaH.Jl:Y AJ:(peca I\oMaH,ItH 

()() mm 13 HITS 27 " . " ... 
or IIlI 14 "+" 28 C/Il 
02 "33" 15 II5 29 mm 
03 ITS 16 i= Lo 30 mm . 
04 KIIlI7 17 "04" 3I "+" 
OS "4" I8 mm 32 rm 
06 "X" I9 IIlI 33 ... 

07 HITS 20 "33" .,. BfltmCJieHHE 

08 "+" 2I HITS t (X) 

09 II5 22 X-Y (X --rm) ... 
IO KIIII7 23 " - " {34) B/O 

II " 2 " 24 IDIB ~ 

I2 "x" 25 "X" 

26 "3" 

!'i 



,• 

BBO~ BCXO,nlmX ~HHI:lX: 

..JL - ITO XO --- rm 2 

t::i. -..... IIB 29 -..... II7 

IlpH Heo6xo~ocnr MOlKHO ocBo6o,ItHT.b perncTp rraMf!TH Rc;t 7. 

B aToM CJ.ty"ttae BMecTo KOMa~ 04 KIIII7 H IO KIIl17 CJ1e.I1Ye'I' 

IIJ;>BMeHHT:& .D;Be nap1> KO~ - 04 IIII H II IIII 
05 3I I2 3I. 

A,iuleca OCTaJI.b.!WX KO~ ~OJDKHH OHT.b C.D;BHHYTH COOTBeTCT.BYIDmPIM 

00pa30M ! ( ~ -~). 

MeTO~ r aycca 

IIpoBSBO,ll;II SaMeHY rrepeMeHHHx B mITerpa.ne 

.X '-:Co Xo +-.X' .x ---s + - -- 2 ::;, 2 J 
rz<s) = x~- xo f(x) ) 

XMeeM 
i ':) 

J7c5 Jd5 ""2;.aK7(5K ), 
- 1 K-1 

r~e 

x' 

j f Cx) d.x, 
Xo 

(3) 

2 
aK = u- _s ; )[P~ c sKJJ2 , (-V = 1,2, . .) 

0 SHa't!emfit 5 K JilWIIDTC.fI KOPHHMH ITOJIWiOMa JieJKB.H)ij)a ~0.S) . 
Xo +ntl n-1 X.i. +-A 

IIpoBe.wr pas6Bemre ff<x)dx = fu Sf (x) dx , 
Xo X ~ 

rzplIMeHKM anIIpOKC~ID ( 3 ) WI.fI Kall!,ll;OrO HS n BHTerpaJIOB 
.>r t +a J -f (x) dx , 

0rpamPnma.f!C.b cjzy'tl'.MMB V = 2 H 'V = 3, MOlKHO !10.Jty'tl'.HT:& 

cJie.IJYU!!He rrporpaMW (CM. Ta6JI. 3 B 4) 

6 

v =2 

A,iuleca 

00 

or 
02 

03 

04 

05 

06 

07 

08 

09 
;.;. 

Ta6.J.rnIJ;a 3 

KoMaH.JU:l A,iuleca KoMaH.Itli A,iuleca KOMaH,Itli 

illIO IO "X" 2I rm 
MIIB II "+" 22 BH'Il!CJieID'!E 

"X" I2 rm t (X) 

lfilA I3 "2I" (X--II.U) 

"+tt I4 FLO . . . 

rm I5 "00" (23) illI5 
"2I " I6 illIB (24) + 

HIUl I7 "X" (25) II5 

illIB I8 "2" ( 26) B/O 

illII I9 "·" ... 
20 C/II 

BBo~: 

n - no I ~ - IlB 

X 0 - ~ ( 1 + Jg.) - IIA 
i 

---III -13' 
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Ta6mma 4 
~=3 

A.n;peca KOMaI-!,!\!l A,Iij)eca KOMaH,r(J,r A,Iij)eca KOMa.H,ml 

00 WIIO 14 "+" 28 C/IT 

or I1IIB 15 I15 

02 "X" I6 KITfl7(Wl) (3I)29 mm 
03 ltlIIA 17 "5" 30 IDIC 

04 "+" I8 "X" 31 "+" 
05 rrrr I9 tt +" (34)32 rm 
06 32(34) 20 I15 33 ~CJieirae 

07 "5" 21 FLO f (X) 

08 "X" 22 "00" (X-IUO .. . 
09 "+" 23 illIB (34) MII5 

IO TI5 24 "X" (35) x--Y 
II KIIII7(Wl) 25 "l" (36) B/O 

I2 "8" 26 "8" 
·• 

I3 "X" 27 "·" T 

&o.n:: 

n - no,- L\ --IIB 129 --TI? 

xo-1-(1+JOJ') -- IIAI y[oJ;'-rrc 

IlpHBO~ Ta6JI.5 , xapa.KT9PK3YlllllWID OTHOCKTeJibHyID TO'IHOCTb 

' BH'lli!CJieHIDI KJITerpa.7.IOB OT HeKOTOPHX CTaimapTHIDC ifJyHRuIDi ITO pac­

CMOTpeHH!ilM BHllie rrporpaM!.aM. 

8 

1 

Jfex)dx Ta6mma 5 
0 -

f. (x) IX 8 elDx sLn IOx 'IHCJIO x a6c- ) 
rmcc * 

MeTo,n; rrpR:Mo- 2·10- 3 2,I ·ID-2 2,7·I0-2 2 g.ro-2 , I2 
yrOJIJ,Im:KOB 7,2·I0-4 5,2·10-3 7,2.ro-3 7,2·I0-3 24 

4·10-4 ~I 2,3.10-3 3,2·I0-3 3,2.ro-3 36 

2,9.10-3 8 O·I0-4 , 2,5·10-3 2 9.ro- 3 
' 

I 2 

CmvrrrcoH I 0·10-3 
' 

5,I·I0-5 I 6·I0-4 
' 

I 7·I0-4 
' 

24 

5,6·I0-4 I I· 10-5 , 3 3·ro-5 
• 3 3· ro- 5 

' 
36 

7,4.ro-4 5 3.ro-4 
' 

I 6·I0-3 , 2,0 ·I0-3 I2 

raycc 2 ' 2,6·I0-4 3 4.ro-5 
' 

I I·ro-4 , r r.ro-4 
' 24 

I 4·10-4 
• 6 8· I0-6 , 2,2·10-5 2,2·ro-5 36 

• 4 7·I0-4 7 3.10-6 9 9.ro-5 I,5·I0-5 I2 • , • 
raycc 3 l 7· I0-4 

• I,8·10-7 I 9·I0-6 
' 

2,o·ro-6 24 

9,l·ro-5 9,0·ID-8 4 I·ro-7 
' 

2,7·I0-7 36 

*) HMeeTca: B BK.l(Y 'iKCJIO TO~eK, B KOTOPHX BH~HCJUieTca: IlO,mlH­
Terpa.Jil>HM 1Jy'HI<UIDI . 

BpeMH Bl:fCIHCJieirall JKa3aHHhTX RHTerpaJIOB B 3aBHCliMOCTl'I OT ~c­

Jra maroB K BK.n:a rrporpaMM!l COCTal3JlfleT 0,5 - 3,5 MHH \ KaJibicy.JIJI­

TOP "E3-34"). 

Ha npHBe.n:eHHoli Ta6mmu cJie.zcreT, ~To uporpaMMa B~cJieim:H 

no MeTo.n:.y raycca ( v = 3) o6Jta.n;aeT JIBHllM npemeytuecTBOM rro 

CpaBHemno co BCeMH OCTaJIDH!:lMH rrporpruAMaMH. Ee IlPHMeHeHHe, rro­

-BH.JJ;HMOMY ,H JIBJIJieTCJI HaH60Jiee UeJiecoo6pa3HHM rrpH 'IBCJ18HHOM MH-

9 
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TerpiqJOBa.wm illYHKUJi!lt O,ll;HOH rrepeMe:HHOR. 

ITpHMei:ra.HHe. Bo Bcex paCCMOTpeHH!lx BbTIIle rrporpaMMB.x ,IµJI CYM­

MP.!pOBaH:Wi HCTIOJrb30Ba.JICR BH,Ite~eHiiIIR perHCTP rra.Mll'.TH, i:rTO,O,ll;HaKO, 

He RBJIJieTCR o6R3aT~1HHM. CyMMKpOBal:!He MO.l!UIO IlpOH3BO~Th, HC­

ITOJrb3YR JIBUJI, CTeKOBYID TiaMlIT1 Ml!RPO~KY~Topa. ITpK 3TOM HyJ!t­

HO co6~ro,n:aT1 onpe.n:~eHHYID OCTOpOlKHOCTb ITpli orrepau:wIX, CBJI3a.H­

HHX c Ha60poM illYHKIUIB f (x). TaK, TIOC~e Ha6opa illYHKIUIB f (x ) 

ee 3Hai:reHHe H 3Hai:reHHe rrpe,IJ;H~meil CyMMH ,ItOJ!lKHl:l HaxO~T1CH B 

orrepaunoHHHX perHCTpax X n y . ITpeHMYmecTBOM TaKoro crroco6a 

cyMMHj>OBaHIDI Jlll.JlfieTCH HeKOTOpoe COKpaiqeHHe i:rHC~ maroB rrporpaM­

MH, a TaKJKe BHCB060JK.ii;eHHe ,ItOIIOJIHHT~Horo perHCTpa rraMffTH,KO­

TOpJ:li.i RCITOJrb30Ba.JICH ~ HaKO~eHIDI CYMM. 

Bbt'll'Ic~eHHe ~YKpaTHHX Jll!Terpa.!lOB 
)(· ~ · 

lliITerpMH C ®il<C:liijX>Ba.HH!iMH rrpe,n:eJia.MH, 1s F (x, ~) dxcl!j , 
0 IJ? 

ITpOBO~ HHTerpHpOBaHHe TIO o6eHM rrepeMeHHHM ITO MeTO~ rayc­

ca ( ~ = 2), no.rryi:rHM CJie.IJYIOicyIO no~porpa.MMY K rrporpaMMe, npee­
,n:eHHoli B Ta6~.3 (cM.Ta~.6). 

IO 

Ta6.mrn;a 6 

AmJeca KOMaH,ll;H AmJeca KoMaH,IJ;H AmJeca Ko Ma~ 

21 rm 34 "+" 48 " . " ... 
22 Cx 35 lfilC 49 lfil5 

23 J *) 36 lfil9 50 + 

24 
nil 

37 lfill 51 IT5 

25 ITS 38 "X" 52 B/O 

26 Cx 39 "+" 53 ITC 

27 HITS 40 rm 54 BH'!Hc~eHHE 

28 lfil9 41 11 53" F (X, IJ) 

29 "X11 42 "+" Cx----JUO 
30 lfil8 43 FL 3 _ (~-:----ITC) 
31 "+11 44 11 27" (55) B/O 

32 rrrr 45 l1II9 

33 115311 46 llX" 

47 "'2" 

BBo.n: : I ~~=-;-G;¥u+ ~)- rrs/ 

* ) n ~ - '!HC~o maroB rrpH HHTerpHpo:sa:mm rr-o nepeMeHHoli y 
Ee.JIB n ~ - O,ItH03Hai:rHoe 'll'ICJIO ,TIO a.n;pecy 28 3a.HOCHTCR KO-
M~a "K HOIT" • 

.lJ.JIH rrapaMeTpoB iilYHKIUIB F (x, 'a- ) ocTaeTCH i:reTHpe peI'liCTpa 

rraMHTH, R~ 2 , R~ 4, R~ 6, R~ 7. 3a ci:reT HeKoToporo YWIHHe­

HIDI rrporpa.MMl MOJKHO BHCB06o~T1 H R9 I . ITpH aTOM BMeCTO Ra.JK­

,n:oit KOM~ "HIT I " CJie,DyeT BCTaBHTb TIOC~e.n:o:saTeJrbHOCTb TPeX 

II 



" t1 " 1 " ROMa.H,Il: "3" ; Fr ; F :x . 2ruJJeTml TaIOKe, 'ITO cyw.mpo-

Ba.HHe B IlO,D;rrporpaMMe rrpOBO,ltliTCH 3B. C'leT cTeROBOtt na.MlITH. 
><' 'f(X) 

RH~erpaJIH BlWl J ~ F(x,~)dxd~. 
Xo 'Jo . 

llo~porpa.MMa, B.HaJIOI'H'!Hru! rrpe.D;!i,IlYmeii (MeTO,D; raycca, V = 2), 

rrpe.n:cTaBJ!eHa B CJie.n:Yromeli Ta6Jllille. 
Ta6Jnm.a 7. 

A.D;peca KoMaH,D;!i ~ A,m>eca KoMaH,ll;H A,xij>eca KoMaH,D;!i 

21 rm (37) "+" ( 57) HII6 ' 

22 BwraCJieime (38) 116 (58) Hill 

lf (x) (39) Cx (59); "X" 

<.:is-:--rm> (40) 11II3 (60) "+" 
(23) Hil8 (41) HII6 (61} IIll 

(24) " - " (42) "X" (62} (74) 

(25} II6 (43 ) Hill (63) "+" 

(26) IDI9 ( 44) "I" (64) FL3 

(27) "·" (45) , "+" (65•} (40) 
. T 

(28) "2" (46 ) "2" (66) HII6 

(29) "+" (47 ) n ·" (67} "X" T 

(30) II3 . (48) HII6 (68} "2" 

(3JJ Cx (49) "X" (69) "·" T 

(32) x-y (50) "-" (70) HII5 

(33) K HII3 (5!) HII8 (71) "+" 
(34) "+" (52) "+" 

(72) II5 

~~~~ 
B/0 

(35) l.fil6 ( 53) IIll ITC 

(36) 11II3 (54) (74) 
B11trncJieFrne 

( 55) "+" 
F (x ~) 

r-IIJl~ (56) HIIC ~~rrc 
(76) .. . B/O 

BBo.n:: I ~0- II8 Lloa ~ 11.:_j 

12 

3aMeTHM, 'ITO rrp:e: mITerp:e:poBamm !IO rrepeMeHHoil: '3 "IHCJIO 

mar.OB n~ He cflm<c:e:pyeTCH aapa:ree. BBO.ztHTCH Jim1lli "aaTpaBO'lffiili" 

mar .Ll~ ' ROTOpHH aaTeM ,D;OOIIpe,D;eJIIISTCH Tarui:M o6pa30M, 'IT06H 

TeeyI!tlrli mITepBa.JI HHTerp:e:pOBaHRR: !IO ~ ' ( !Jo ' 'f ( .x) ) CO,D;epma.71 

UeJIOe "lHCJIO maroB. TaRaH rrpone.zzypa rroaBOJIJieT cymecTBeHHo coRPa­

THTh BpeMH C'leTa, XOTH H rrpKBO,ltliT K HeKOTOPOMY YBeJIH'leHHD o6~e­

Ma rrporp3.MMH. ).J)m napaMeTpoB <liYmm.m:t 'f(X) H F(:c,~) BH.D:eJI.ffDTCH 

perHCTp!l :aru.UITH R~ 2, R~ 4, R~ 7. x' 'I'(") 

Bli'lHCJieHJl!e HHTerpa.JioB BH;IJ;a ~ ~ F ( x, ~) d:r d~ MeTO.D:OM 
.~ x_._~ 

Thycca (v = 2), IIO-BR,ll;RMOMY, HaXO,IUiTCH Ha IIpe,D;eJie B03MOJK-

HOC.TeH ,D;aJIBOro THITa Mm<PORa.JIDR,Y JillTOpoB. 3To RCHO yJKe H3 

Toro' 'ITO ,lJ;JIH Ha6opa <liYHKUllli Y1 ( x) H F ( x ' ~ ) oc TaeTCH 

B cyMMe Jimill, OKOJIO . ,u;Ba,ll;IlaTH maroB rrporpaMMH H Boero 

TpH perHCTpa naMllTH. B CBR3H c 3Tml rrpe,D;CTaBJilleT TaIOKe HHTepec 
X' '1'(1<) 

IIporpaMMa Bll'IHCJiemm S 5 F(x,~)dxd~ MeTO.D;OM ITIJHMoyrOJihHH-
>(o !Jo 

KOB (Ta6JI.8). 06ecne'l:imru? MeHhmyD TO'lHOCTh Bl:l'IHCJieHHil: (rrpH .naH-

HOM BpeMeHR C'leTa), OHa B TO ~e BpeMR HMeeT cymecTBeHHO MeHb­

lllltii o6~eM H' CJIS.JJ;OBaTeJ!DlIO, HaRJia,D;llBaeT MeHI>me OrpaHl!'le:lnrn Ha 

BH,Jl; qiyHI<IO!l1 lf ( x) lI F ( x' ~) • 

).J)m napaMeTpoB !fJYHltl:Urlt ~ (x) H F (x, ~ ) OCTa!DTCH CB060,l(Hll­

Ml! pencTpH llaMf1TH R~I, R9 2, R9 4, R9 6, R97. 
3aMe'IB.HHe. IlpH BH'IHCJieHHH Ha MliKPORaJlbicy'JllITOpax "3.JISKTPOHHKa 

63-34" BHIIYCKa I98I r., corJiacHo JIIHCTPYKinm. He .JJ;onycKaeTCH 

3aRaH'DIEa.Tb no.nnporpllJIMy OIISpanHHMl'I, COOTBeTCTBYDllHMH BJ:llmCJie­

mm KaKHX...nH6o !fJYlll<l.4d co.n:eplltl!Moro pel'lICTpa X. F.cJm no rrpor);m!­

Me 3TO Heo6XO,itHMO, CJie,IlYeT nepe,Jt KOMaBJJ;Oii "B/0" npHMeHHTD KO­

MaB,IlY "K HOII". MmqloKaJILieyJlSITOIJl 60Jiee noa.JJ;HIDC BHnycxo:ii cBo6o­

.ltH!l OT 8THX orpamrqeud. 
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r ,.- J ,. 

A.zu>eca KOMaH,ll;li 

DO illUl 

DI illlB 

02 "+" 

03 rm 
04 BHq1mJie:ime 

lf(x) 
(~.~nD) 
. . . 

(05) .11II8 

( ffi) " " 
(CJ7) ITC 

(03) .11II9 

( 09) " . " ... 
(IO) p 2 " 

(II) " +" 

(12) I13 

(13) Cx 

(14) " +" 

(15) K .11II3 
f, : 

? 

BBo.n;: 

Ta6mru,a 8 

A,n;peca KoMaH,Wi A.zu>eca KOWUI.m:l 

(16) "+" (33) "+" 

(17) .11IIC (34) FL 3 

(I8) .11II3 (35) ("28") 

(1~) " .;.. tt (36) vmc 
(20) ITC (37) "X" 

(21) "2'-' (38) .11II5 

(22) " . " (39) ... "+" 

(23) VITI 8 (40) IT5 

(24) x-y (41) FLO 

(25) "-" (42) "00" 

(26) IIA (43) .11IIB 

(27) Cx (44) "X" 

(28) .l1IIA (45) C/IT 

(29) vmc 
(30) " + " 

. (3I) IIA 
-

(32) W'!HCJiemre 
F ( .x,y) 

( ~ ---+fl.fl , 
.x.-nn) ... 

11 x -ITO !J. x - ITB 

Xo - t x --"-"-- rm !J. 0 

ll 
- rr9 · 

·• 
~o ~ IT8 

14 

3AKJIDIEHYIE 

ITpHBe.n;emrn:e rrporpaMMl:l H oueHI<a aclxiieKTllBHOCTH HeKOTOpHx H3 

HllX ( Ta6JI. 5)TI03BOJUUOT c.n;eJiaT:b -qeTKIDl: BIIBO.n;:o6pameHHe K 60JI:bilIOM 

3BM (KJiacca ED H.lill "E3CM - 6") B n;eJIOM ~e CJiy'!aeB, Kor.n;a 

peq:b ll.IJ;6T 0 '!HCJI6HHOM HHTerpnpOBa.IIlIH, H3JIIDDHJ'!ff pOCKOlllI:. . nocTa­

TO'!HO IDVl6T:b Ha CTOJie KOMrra.KTH!lM H He.n;oporoli rrporpaMMHpY6MtlM 

WIRPORaJ!bicy'JIJlTOp, "tfT06H BO MHOrllX CJIYqamc (oco6eIDIO STO Raca­

eTCSI sa.n;aq c O.n;HOMepH!lMll HHTerpa.JiaMH) 6HCTpO H s@>eKTHBHO rrpo­

B6CTll COOTB6TCTBYDlllH6 BH'!HCJI6HIDI. 

ABTOPH rrpH3HaTeJI:bH!l c.r.MaTHHHHY sa HHTepec K pa6oTe H 

rro.n;.n;ep.JKRy • 
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