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TTocTaBOBita 38ll8'1B 

TTycTb a peaynhTaTe B3Mepenuli uay'laeMoro nponecca 6yueT nonyqen na6op axcnepn

MenTanhBhIX aenuqnn u nx omn6ox ( rayccoablx). 

( 1) 

C"!nTaeM, "!TO n3y"!a8Mbili npouecc xapaxTepl!ayeTcH K ypaaneHBHMn, nano;icenBbIMB 

Ha aenB"IBHbl p I 

n >:K 
(2) 

3TB ypaBH0HBH onpeuenHIOT B npocTpaBCTBe D nepeMeBBbIX P1 . reoMeTpnqecxoe 

M8CTO TO"l8K (fMT) acex B03MO)KllblX na6opoa aenn'IBB P, 

HOCTaBnHeTCH aenB'IHB8 

x2 •. ;s (P91 -,P1 )
2 

(~PI } 

; KS)KllOMY B3 na6opoa co-

(3) 

TToMeTHM 3H8'1KOM • , .,, TOT na6op aenn'IHH p I 
2 

• B3HTblli H3 rMT, KOTOpblli o6pamaeT B 

MBHBMYM aenuqnny X 

2 

2 

Xmln 

°'1eanuno, 'ITO unH mo6oro X Bbmonneno ycnoane 

2 2 

xmln < X 

(4) 

(5) 

2 
Benu"IHHa xmln MO)K8T Cny)KHTb Mepoli cornacnn peaynhTSTOB H3MepeHBli C BblCK838HHOli 

rnnoTe3oli o nponecce, Bblpa:ntennoli na6opoM ypaanenuli f._ (n +:1, P
1 

, ••• ::} -•0. 

TaxuM o6paaoM Tpe6yeTcH yxaaaTh cnocoo Bhl'IHcnennH aenn'IHHhl x !,. MB aauan-

noro ua6opa axcnepnMenTanLHblX nenn'IHB n ypanneHBli cBHan f• C--;P1 , .... ). 

lfaaecTBhlli MeTOlt pemeHHSI 38M"IB ny-reM BBeuemra neonpeuenenm,l'.X MBOJKBT0JI0li 

narpaBlKB OK83b1B80TCSI Beyuo6B1>IM IlO tlBYM Upll'IHBlllC 
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1. Bo BpeM>I MHBl!MH311UHH OTCYTCTBY8T K0HTpom, 38 YM8HhID8Bl!8M x2 OT HTepa-

IlHH K HT8paIIHH. HylKHo H8Il0MHHTb, 'IT0 f k -- 0 HenHHellHbte 'PYHKIIHH, a H8'18nbHall T0'IK8 

M0JKeT 6b1Tb Jl0CT8T0'IH0 JlaneKa OT MHHHMyMa. 

2. BToprur npH'IHHa opraHH311UH0HHa11 - Ha Hamel! aneKTP0HHO-Bhl'IHC/llITem.noll MamH.

He M-20 HeT CTaHJl8pTH0ll nporpaMMbl MHHHMH38IIHH C HCil0ilb30BaHH8M MH0JKHTenell nar

paHJKa. 

I'Jl8 

Jlng 0il eHKH BGnH'IHHbl 

OIIeHKa BenII'IHH 
2 

Xm.1.v. 

x:,.. pacCM0TpHM q,yHKilHOHM 

2 
A I (Pa• -P, )2 + 

(t. p )2 
I 

2 

TI __ f_•_ 
k (f; f ) ~ 

k 

(M )2= I (~)2 (t.P /(z· 
k I a P

1 
Pl a ,! 

T >. 0,, 

K0T0pb1ll onpeJleneH BO BCeM npocTpaHCTBe 

2 
'\ T) MHHHMMbH0e 3Ha'l8HHe q,.7HKIIHOHM8 

n nepeMeHHblX P, a • 

A • p 

MeHHblX, KOTOpblll o6pamaeT A 
2 

B 

O'!eBII.JlHo, 'IT0 MIi mo6oro A2 

A•' 
CT) 

Bblil0IIH8H0 

2 

ACT) < A 

, qepea •. (T > 

2 

(8) 

(7) 

O6oaHa'IHM qepea 

- TOT na6op nepe-

(8) 

TaK KaK na rMT B8/llI'IHRbl fk =-0 , TO llIDI na6opoB P, 1 B3>1TbIX C fMT, 

2 2 
A = X (P, C rMT) (9) 

B -CBll3H c TeM, 'IT0 rMT II8HHK0M BX0JlHT B o6nacTb onpeJleneHn11 q,ynKIIHonana A 
2 

nonyqaeM: 

2 

A CT) 

2 
,, )(min 

xi 

( 10) 

2 
B ]lam.nellmeM 6yJleT Il0K838H0, 'IT0 q,yHKilllOHan A M0llCeT 6b!Tb HCil0ilb30Ban Jlll>I 0IIeH-

KH B8/llI'IHHbl )( 
2 

• 
min 

2 
HaxOJKJl8HHe MHHHMyMa q,ynKIIHOHana A , orrpeAenennoro BO BC8M rrpocTp8HCTB8, 

rrpeACT8Bll>leTCSI 6onee rrp0CTblM, '18M orrpeAenenne X. na rMT, lt0Topoe neo6xo-
mln 

AHM0 nccneA0B8Tb. Bo BCSIK0M cnyqae, MIi onpeAeneHHSI MHBlIMYM8 A 
2 

HM88TCSI paapa-

/ 1/ 
60T8HHIUI 11.H. CnrrnHbIM rrporpaMM8 ' KOTopag M0l!CeT 6b!Tb HerrocpeACTB8HH0 HCIT0llb30-

BaHa. 

x/ MolKHo IT0K838Tb, 'IT0 3TO nepaBeHCTB0, Boo6me I'0BOp.lI, CTporoe. 
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r .., -- k 
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•· 2T I 
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~-~ f iJ 
2
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+: 2T I __ k_ • : __ k 

ap ilP 
I l 

(Mk). k CM )2 iJP .ap 
k I I 

llanbnellmee paccMoTpenne 6yAeM BBCTH An.II cny'la11, Karna B oKpecTH0CTH 

nonHeno 
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(~) 
2 .. I . iJ fk I » . . f. --

iJP, ca~ f 

2 ,~ !.!_ I .>> I \ a f k , . 
aP 1 aP1 iJP

1 
·BP

1 

OTcroAa cneAyeT, 'ITC 

a 2A2 --. aP 1 

1 
--2--

(t. ~ )2 

( i! fk )2 

+: 2T I _i_!'.i._ 
k (L',f' )2 

k 

ar •. :_~ 
ii.2A 2 

aP1 aP1 

= 2 T I 
k 

aP1 i!P1 
2 

(Mk) 

ITOJlCT8BllSISI (12), ( 17), ( 18) B ( 11), nony'IHM: 

6 

( 11) 

(12) 

( 13) 

(14) 

p 
l(T) 

(15) 

(18) 

(17) 

(IS) 

Bbl-



~-i!.!..L 
2 2 ll P 2 I (~.L/ 

A= '\T>+:½-2-~(_1_) +:TI[k aP I (llP 
I tJ. p I I ( tJ. fk >2 I 

)+2~ilP, ilP, ./lpl llP ioe) 
,~ (ti.~ )2 j 

I ./·I 

2 2 
A =· A + 

(T) 

(Iilfk/lP)2 

I (~) 2 +: T I I ~ I 

!J.pl k (!J.fk )2 

2 

TTpH 3TOM HCITOnb30BBHO ycnOBHe MHHHMBnbHOCTH A B TO'!Ke PICT) 

( n ypaaHeHnl! 
p -•P 

I l(T) 
f ii fk 
k(Tl ~-

=· T ;' (!J.fk)2 ilPI 
C D HeH3BeCT-

(!J. p I )2 

TpeTnil 'lneH Bb!paJKeHml ( 20) MOJKeT 6hITb 3arrncaH KaK 

2 

T~(I _1_ 5-llP )2= T~ (fk -.fk(T~ 
k I tJ. fk ii p I I k ( tJ. fk· ) 2 

HbIMH) 

(20) 

(21) 

(22) 

113 ( 22) cne.uyeT, 'ITO Mll ITOJiy<<eHHll fk =· 0 , .UOCTBTO'IHO HanoJKHTb K JIHH8i!Hh!X 

ypaBHeHHi! Ha n rrepeMeHHb!X llPI , TTo.ucTaBnllll (22) a (20), rrony'IHM: 

2 2 

2 P -,P 2 f.c l (8P )-• ~-fr A =· I( I l(Tl ) +:TI--T- +:l:· __ I +:T~ k k(T 23) 
!J.pl (!J.£_)2 !J.pl k !J.fk 

Ecr.n ace llPI =· 0 , TO 
2 2 f 

A =· ACT) n fk = k('Il (24) 

Ecnn llP I 

TO 

T8KOBO, 't!TO 

2 
)( 

f k =· 0. (.unH acex K ) , 

2 

2 ~p 2 fk(T) = A +: I (_u_l_) +: Tl: __ _ 
(Tl !J.p I k (!J.fk ) 2 

PaccMoTpnM cne.uyroi:nni! npHMep: 

TTpH 3TOM: 

p ... 0 
13 

·p =· 1; 
23 

X 2 • ½ 
min 

L'\P •·l; ti.P =-1; i =1,2 
I 2 

ft=· pl +:P2 K = 1. 

p;. a::- -= ~~ ; p;. =· ~ ~ 
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(26) 

(26) 

(27) 

Ycn·OBHSI (21) mm (36) .naIOT .. CUCTeMY: 

Orcro.na: 

-,P
1 

•·T(P
1

+:P
2

).!½ 

1-P
2 

•· T(P
1 

+:P, ).·~ • 

p •·-• __ T_ 1 
I 2 +: 2T 

llP'. •· -• 
1 

2 +:2T 

p -· 2 
1 2 +: T 

2 +: 2 T 
;;p•. = 

2 
2 + 2T 

2 2 
• 2 T +: T § 

'\Tl C (2 +:2T)2 (2 +: 2T) 

TTonoJKUM a (29) 

T •· 10 

A• =· 200 + 20 •· 220 
(Tl ~ 484 484 

f2 240 
2 TI k -·-

ACT) t <M.r 484 

2 

< )(min: 

T ... 100 A 
2 

=· 20000 + ---1QL = 20200 
(T) 40804 40804 40804 

2 f 2 
'\TJ+:Tl:_1_=20400 < 2 

CM. ) 2 40804 Xm1n 

113 YK83aHRoro npnMepa BUAHO, 'ITO 

-+ p". 

(28) 

( 29) 

(80) 

(31) 

p 
l(T) I 

P;- -TO'IH08 3HS'le.1111e pl 
B To'I.Ke, r.ne x 2 ( 82) 

T-+ oo 

2 

n: ~ 
(ti.£.>' 

BP'-.. 0 
I 

.. 0 

(8P'- = P'-- P ) 
I I l(Tl 

npn 

Kax 

npn 

o6pai:naeTc~ a MHHHMYM 

, KB.K _1_ 
T 

T .. .. 
1 

T 
T .. 

Ha BblpaJKenng (26) cne.uyeT: 

2 2 f
2 

• 2 
X -•[A +TI--•-1=-l:(~) >:0 

min l(T) (!J.fk_'r I tJ. pl 

r.ue 
• 2 

X? -,[A + TI~) ... 0 
min (Tl ( !J.fk ) KBK 

1 

? 

npn T-+ ... 

7 

(88) 

(34) 

(85) 



lloK.aJKeM nyHKThI (32), (33), (34), (35) B o6meM B1rne. Ha Bb1paJKemrn 21 cne11yeT 

pl -•P1 

(L\P )2 -· T"i.[ef, 
I k 

"i. !...1J._ (Pl 

iJ.P I 

- P > I !.!..i.. 
I il-P1 

(36) 

i -=· 1,.i.~:; n 

( 3T8 CHCT0M8 ua n nHHeliHbIX ypaBH0HHli, perueuue ee pl =·Pl( T) ) • 311ecb o6o3H8'I0HO 

-l-:- = <Pk , H paanOJK0HHe aanucauo MS! TO'IKH PI (T) 1 KOTOpyro Mb! MOJKeM 

k 
C'I:aTaTb 6nHaKoli K MHHHMYMY ( ecnH oua He 6nHaKa, TO paanoJKeHH0 HylKHO B3S!Tb B nro6oll 

6nHaKoll TO'l:Ke- cTeneHb 6nHaOCTH B BblllOnHeHHH uepaB0HCTB8 ( 15) H ( 16)). 3anumeM 

(36) B mrne 
~ = T "i. [ ¢k 

(L\ p I )2 k 

"i.~ X I~ 
iJPI I iJPI 

_,p l(T) H q,k(T) npH T .... • Ha Bbl-
H paccMoTpHM noBeneHHe 

paJKenusi (10) cnenyeT, 'ITO 

Xl(T) =· p I 

·'.K H q,k(T) 
SIBilSIIOTCSI orpaHH'leHHblMH BenH'lHHSMH 

npH 

r11e 

T .. 

I 

Ecnu Mb! npennonoJKHM, 'ITO Bee X 1 .. 0 , TO Tor.na q,k (T)-> q, k 1 

BOo6me ue paBHa 0, cnenoBaTellbHO, Bhli:'8lK0HHe ( 10) He MOJK0T 'Pk 
6bITb BblnonueHo nm1 nro6oro T. IToaTOMY npennonoJKeHue, 'ITO Bee X1 .. 0 HeBepHo, H cy

T ➔ oo 

mecTBYeT no KpaliHell Mepe onuo X
1
*, ynoBneTBopsiromee ycnoBHIO X

1
* .. d1 .,_i-· 0 

Ha Bb!paJKeHHSI (36). aanHcaHHoro B Bune: 

___!i_ 
T(L\~}2 

iJ<pk 
"£.ef,k(T)~' 

T ->,. 

(37) 

cnenyeT, 'ITO MOlKHO B3SITb K ypaBueuHII (37) nnsi aHa'leHHli i. -- i'~i--:, .... ,:l*,06paay10mux 

CBCT8MY nBHeliHbIX ypaBHeHBli (oTHOCBTellbHO </, k ) C npaBOII 'laCThto; neTepMBHaHT 3TOII 

CHCTeMbl OTilH'leH OT 0, T.K. ef, HeaaBBCBMbl npyr OT npyra. OTCI0/18 cnenyeT, 'ITO 
k 

ef,k(T)-> 0 KSK _1_ npu T ..... Tru<: KaK 
T 

¢ =· </> + "i. !_A. llP 
k k(T) V ii P., V 

(38) 

II -=-i".,i",i-",•~'!!· i*= ( K 3H8118HBA), 

TO ycnOBBe o6pameHBSI <Pk B O naeT, cornaCHO (38). CBCTeMY K mrnellHblX ypaBHeHBII 

C npaBOII 'laCTblO H OTnH'IHbIM OT O neTepMHHSHTOM MS! onpeneneum, ueuaBeCTHbIX BenH'lBH 

llPV 

-· ,I. = ... il<f\ ~p 'i"k(T) . ,:, -- o V 
V ilPV 

(39) 

K -cTpod 

8 

Ha cnCTeMbl (39) cnenyeT, 'ITO 

llPV .. ef, .. 
k(T) 

Ha BbipaJKeHHII ( 26) 11 ( 5) llOJIY'lBM 

2 

Xmln 

2 

<£. ACT) + 

1 
T 

2 

"i.~-t 
(L\fk )2 

npn T ➔ oo • 

"i. ( llPv ) 2 

v L\Pv 

~ llPI =· 0 , , J;lllSI i ,/ V),' 

(40). 

(41) 

rne llPV onpenensilOTCSI cornaCHO (39). EcJIB B BblpaJKeHBB (26) Mbl BOahMeM Ha6op llP'i 

TaKOII, 'ITO OH nepeBonRT TO'IKY pl(T) B TO'IKY p•. 
I 

Y'lBTb1BaS1, 'ITO 

2 x2 
min 

A + 
(T) 

"i. ( llP~- ) 2 ?; 0 , 

L\PI 

2 

\T) + 

2 

T"i. fk(T) 

k(L\fk)2 

+ "i. ( lJp;.)2 

L\P1 

nony'IBM: 

2 

T"i.~CT) 

(L\ fk )2 

2 
<. Xmln 

( CM .. ( 4)) 1 TO IlOJiy'l:BM: 

(42) 

(43) 

TaKHM u6paaoM,BblpruKeHHS: (41) n (43) npencTSBilSllOT co6oll BepXHlOlO n HHlKHlOlO ouemrn 
2 . 

B0nH'IBHhl X . , PaaHoCTh MeJKily STBMH. oneHKaMH: 
min 

2 

"i. ( 8 Pv ) . .. 0 , KSK 
v L\Pv 

T ➔,. 

CnenoBaTeJibHO, Ba (42) nony'IBM: 

2 

2 
X 

.2 f(T) lJp'.2 
-,[ A, ) +:T"i. _k __ ) ,=-"£.(_1_ ) ➔ 0 • 

min T (L\fk)2 I L\PI 
T ➔,. 

rne lJp'. =· p -• P' 
I l(T) I 

1 

7 

1 
K8K 

7 

CyMMa nonOJKBTenbHblX B0IlH'IBB MOJKeT CTpeMHTbCSI K 0, ecnn TOHbKO KSJKilbIII 'lneH cyMMbl 

CTpeMHTC11 K., 0, Il03TOMY lJP~- -> 0 , ue cmi6ee '10M 1 
T 

npnT .. ,. 

ABTOp C'lBTaeT CBOHM npBSI THblM nonroM Bb!paaBTb 6naronapHOCTb aa noneauble o6cyJK

neBBSI A.<I>; nyKhSIHnesy, H.H. CnnuHy u JO.A. Tposiuy; 
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Pyxonncb nocTynnna B nsuarenbCKHfi 0Tuen 
18 nHBapn 1985 r, 
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