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/(~~~~--+4·+~~-~-·,"'··' •· ·, .... (I) 

'l t .c ·~ 0 
• ' I " ~ 0. ·, 

nosBOllH! noJiy'I~T:& B60:&1l8 HH'repeCHYD l!H~PilBI\~Il; o C'rpyKType Ma'rp~q-
. HO~O SJI6K6HT8 co cita6IDl H S1l6K'rpOuarH~'rHW4 B88~MO]{eriC'rB~IIIGI/l/ [J}e 

0]{HBK? i ~syqeHHe pacna]{OB c e•e::napo~ sa~py]{Heii~-:Ha-:sa)l/OH8 O'r · 
•. ,r .• • . '•' ' • ' • • ~ ' 

CH6AYD~HX npOI\6CCOB 

'':. :,, ·i(~):S:.~~,J!+~(PJ-t~YLfP) ·. -·' ~ .. ·- ;~.--- .,. ·{· .-... 
,-_,, :· . -·-- ., . , , --·:L~l- Uri~J'1-tf .. 0.J+e1PJJ !.). ·-'··- :. : 

KacKa:A _ (2) HI.IH'rHpye'r pacna:z(i{!·) recllH -:a ··npe)te.liax~'sKc-nepHileJtl.. -,. ~ 

'raniaot.i_ lieTOIJHOC'rH HX'KHHei.ISTHIUf ilepa'snH'IHiill'H~ { -Hl3alt~ llec perH

C'rpHpyeTcsttiiocKOJI:&Ky ~oTiiocHTen:&aue ·:aepo-aTitoo'r~ ·pacn·a]{o:a ::a :KacKa..;;' . 

,1{6 (2) :Wk;' :K ~ee _: pa:Blil{--(3+5)"1()':"2 WK:; H :r-ro-:-2 W,ii-'; "; r)te.-" -:~1 
WIC..:;K W~--- noJIH~e' :aep'oaTHOC'r-~ pacna;zio:a· -K~'-H ·rr··~wesoao:a·,· a:.-~:

npoMco!'i 'X~ .)ll}. e•e- •i I< -e J.be•e-wiEill'r · ilepoa"raoc TH '3 •Io-5 -~ · H ·: \' 

2,1"!0"":7·~- ,-- T6i eCHH He rip:RHIDI8T:& cne~~aH:&HWc. :yep~ ,'.cy~eCTByeT ~> ,:, 
aaatJ~'reJI:&iioe:npellumeuHe· 4/dua (2) Ha-:zt 5~\}eKTOil'(l),;;-::>·:•':· "' : ;} ::·:. 

B aToil paeio're oc5cys~aDTCH :aosMOlltHble cnoco6u no:AS:a.JieHHH 4)oua·:.:' 

K pacna-:ztall· {l) 'b~\nponecco·Ji (2). ·.. ,,-,.,~; ··· .. ·; :c., ,,;,,J 

.. Padoora:-coOTOH! H3 orpex 'pS3AeJIOll.: B· nep:aoJi· Mil paccuaTpHB861l .;.~.; 
:a~npoc ;o: oro)r~'txaxyb IHH~opMai\HD uo:auo_ 'no'J.tyilHu;- HaMep!Ul: pacnti:Ail· :·· ;: · 

(I)::~t,:orutac!H l})aao:libro OCil>elll:lf' O!I060)tlioi\ OT:-if!OHa,.(2}f·B<f·:airopoll .:.;.:· · 
' j • ' ' 

8H8JIHBHpyell liOBIIOlltllyil. CTeneHii' :rt0]{8lUI6HHll·l})OH8 B CJI~qae· HSIIepeHHH · 

HJmyJI:&co:a :acex aa!mseHH!lX qacTr,m H :a 'rpene11 ·HocJie;Ayeir:aonpoo o , , 

~011;· KaKOEl.:,ltOUOJIHH'r6Jl:&HOe·-;lleHDm6HH6 ~OJI8' IIOXHO UOJIY'IH~:&, eCJIH: ,· 

pe~BCTpzP~B8T:& e~e:·H >J':>-K:aaHT~;-~_,. -. . . -.. , < 

. , {TJ HacTOIDitSR. pa60T8 fiBJI~eTCfi npo;~tOJill6HH61l paCiOTbl /I}, B KO
TOpoi\ CO~eP.EHTCfi HSJI018HH6. npOCiJI61lllo Bee OCiOSH8'16HHfi - T8KH6 se, 
K8K H B /17 • - ' ' . ,. · 
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I. B ~a3onou o6~eue pacna~a (I) cy~ecTnyiDT o6r.acTu, cno6o;ztaue

oT ~oHonux npo~eccon (2)~ ABHCTDUTenhHo, co6uTHe, ;ztn~ Ko_Toporo 

Runynhcu sapflieHHHX ~acTHU y~onneTBOPHDT ycnonHHM 

~ kl. = - (pz +8Y :>m;- (3) 

HJIH 

fju. ...., m:-m.:+m; . 
f"ll4, -r 2m . (4) 
·~ t,. 'K 

( m/(., mo 14 m{ - ·vaCCLI K) §[." H ~ ':' COO!l'BBTCTBBHHO t p,: - SHep-

rHH nenToHa ~ , usilepeHHaH B cucTeue, r;zte · K - »esoa noxoHTCH) 

ae uozeT oirBe'iaT:r. .KHHeMaTuxe Kiicxa;zta •. 

· B cnyqae-,· ecnu usy~aeTCH pacna.lt f<-e.Vee~e- , aepaBeHcTBB 

(3) H {4) llB06XO,ltHuO npoBepHTD ;ztilaJI.ltLI, fiOKBHHB B.HHX KBCTaMH Hlol

nyn:&CLI TOJI;ztBCT»BHHLIX ~8CT~. llO;zt06HyD.CHMJlBTpH3SltHD KHHBMBTH'iBC-
. .. . . . 

KHX orpSHH'iBHHK He06XO;ztiiiUO ~eJiaT:r. llCHKHii pas, KOr;zta o6c;JI,ltaeTCH 

. 'llponeric /(-e~e~-.'OTUBTHM, liTO npoBepxa HBpaBeHCTB (3)-(4) a'i3 
Tpe6yeT riJllllmxou TO'iHoro usuepeHHH saeprHH u-yrnoB sapHZeH~ qac

THit H SKCnepoeHTaJihHOe BN,'I(BJIBHHB STOH o6n8CTH npe,!tCTSBHHBTCH .. 
BUOJIHe BOS.MOlllfliU. 

lJTo6bl Hccne;ztoBaTh Bonpoc o Tau, xaxyll HHWOPManHD o l]!opul])axTo

pax CTpyxTypaoro ~r~sny~eauH, xapaxie~Hsyil~m:: pacna;ztH K -!Jle+e-' ,uo'x

ao nonyqHT:&, npOHSBO;ztH H3M8peHHH·B STO~ 06JI8CTH, Mli BlillHCJIHXH_ 

llKJIBAJi· B HHTerpan:r.Hyl> BBpOHTHOCr:& tine HOB 1 BXO;ztHDtHX B l]!opuyny . (I2) 

pa60!l'Ii /If. 06cy~ pesyn:r.!aTH BlillHCJIBHHit ;ztJIB ~BYX nponeccoBo 

a). llpon~cc . I<-.)ll}.e+e: 

Tax :a:e KBK H B UOJlHOi! BepOHTHOCTHi ;ztOMHHHpyeT DKJia,lt J.B ; paB

H!ilt B a!l'oi! o6nacTH I, 7•ro-:5 ~. B~a;zt c!l'pyxTypaoro HanyqeHHH ue

Hiie I%. 
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6).llponecc · Kr:e~e+e~ . - ... 
--: CylllBC~li~H~IiB' B~BA!i A~~ ~ilonecca . k ~e ~e-'e-np~Be;zt~iu~ JJ. 

T86JIHue .. I • K~~ < B~;tio 1 ·O~H~~H~It . B~~~. B oc5~~CTH .--- ~~peieJIH~MOit: : 
~HuKe~pH.SoBaHH~~-HepaB~~CTBBMH C3)~(~s;., ;zt~~T ~n~Hii A2 H .. c2 ~ . 

npH,STOK ~e~9JlTHOCf~ li_STOit_ O~~CTH pa~~~ 5·~I0-8 l-\.'x • llOCKOli:&~y; 
~ o6nac~:r.(~n~e;ztenae~;D TO~~xo· H~p~B~HCT~~~~. (3) 1 . ~y~~CTBBHH!ilt : 

BKn~.lt. ·;zta~-T ~Hm:r. ~neH c~ )I/' B> o6nac;~ ·(3),-(4)' M~JI~O H~K;epH-T:&: . 
WC>PMI]!a~Toi( a 

Ta6mma I .... 

Cylll~~!r~~HHue·:~~na~ i?J ;· HH~~~paJI:r.H~~ Be~o-~THO~~:r. pa,~~a;zta 
K -:-e~e+e..: B ej•a•nax . ·w-.~wK. B o6nacT~ ,cBo6o)tllol.i oT 
Q)oHoBoro nponecca ·(2)· ·· · ·-

.o ··" 
Tun BKJIB;zt8 .. A"C .. BU :' Cywa 

BepoHTHOcr:r. 2.I5 0.04 -0.52 I.88 ;..O~I9. 0.20 4.97±0.06 

,: -~·,_ ·-. -· - ;' ·. .. ····... ·> .. ·-"·.~· .. ::>J.:~: __ ;._ :t_; :--~--.:~ 
JlnH nony~eH~tH.6onee ;zteran~Hoi! uawopuanuH o.WC>PMQ/BKTopax, D 

qaciHOC!~, o6 m::' SSBH-C~~C~B OT . f.l. H ·. QJL ; se1iaT~H~H;; ;BBC~H· ~~~-
uepeHHH DO BC8U ~830BOU067>eue HJIH no KpaltHBM IIBpB.}18CmHpHT:&06~ 
~~~T~ (3i:C4>·. ' , . . .:.: . . ._..·. . 
.• ,. '·• BoaHKKBBT BOnpoc, ucqepmlliSilT JlH npoCTH8 ·· HepaneHCT~.~ (3) - { 4). 

' . ' .. .. . . . ,; . . . ' . . -~ . . .. ~ >. 
BCB 06JiaCTH Q/830BOrO 067>814~ npouecca (I) 1 c'Bo60~HU8 OT QlOJ!~ (2) • 

B cBaail c a!fm.~ 'OTiieTHM, it~() itpaueccbl (2) 6y7J.YT -HKHTHpoBaT:&'' 

co6HTHH (I)~ ~on:r.ito ecnu B npeie~ax -s.ltcnepm.~ea~an:r.~~l!;· aeTo~a~cTH 
HHBSPHBHTHBH uacca' v 0 - CHCTBI.!Ii HBOTJIH'iiiiJlB OT ~Y~H. noa;OIIY 

~nH ButiHcneimH rpaailn ~aaoBoro· o6~eua nponeccoB (2)'aeo6xo.ztMMo 
. . . .1.'• '·. • . • • 

HSJIOl!HT~ ,ltOfiOJlHHTBJILHOB YCJIOBHB ''Ofl,( ,.= _0 •. 
'!, •• ~ \- • ' • 

,_ 

f2~ 3H81lBHHH BKJia;ztOB npHBBABHU npH I])OpKI]!aKTOpax -·l])yHKitH~· 
HX /I/. . · 

s·· , 



~erKo noKBaaT~, ~To paaHH~a 2~x ~aao~ux o6~euo~ -_npHMoro 
.t. - - - ·, 

npo~ecca (I) H K8CK8;lt8 (2) -_npH :fCJIO~HH __ 'lftvy -~ 0 HCtJBp~Wl86TCfi 

~ TpeX nepeli6HHUX 1 ~ K8tJ6CT~e KOTOpiDc y;~.t06HO ~u6pa!r~=· 

- ( -k'-) - Kila;~.tpBT-HH~apH8HTHOH llaccu_ e+e~ ~ nap~,. i__o - SHeprHII 

sTo£1 napu. H foD - sneprHn. nenTona ~ !, . ( ;Ita nee, imeprHH,. k, _ 
H p;, 6~py_T'ca ~·-c!cTeue. noK~~ KaOH!l). B~e1teu 6eapaa11epnue 

nepeueHHUe. X.=. /11~- 1 · 1 = /Tll(. H. Z = ~' · 1 H nO«?TOHHHb16 
mL mL m~· It = -fit , r. :. -1:- . H r = --:t:' , r;~.te 

/( /11./(. 11l/( 
Ill - 11acca _,, 

5JieKTpOH8 • · 

B nepelleHHUX X;)'/ 
1 
z .-:, cpaao~un o.6~e11 pacna;~.ta ~E_JeT"~H;It 

·... .. .· 

4r -~ x ~ (1-fiiY 

·vx i tit. t-fi +X· 
d :"': fl.. 

-z-~ z ~ Z-t-) 

• ~.· < 

a cpaao~un o6~e11 KaCKB;Ita onpe;Itenae~ca cHcTello£1_ nepa~eHCTB 

,, 

I) · · 'tr ~ x ~ r;, :IT) (e~.::pm) .2.~ x ~ r;, 

(5). 

Y-~~ ~ 'f+ .JX ~ ~-!: ~-" ' ; .. (6) 

-;! ?. -:i. j_ 'f...;.r;, +If 
_-.;J- ....... ' . - ' . 2. ''' 

• ~·' ~<. 

z_~z <l+ ~ 
:··· 

3;~.tec:r, . , , . 
' '17t'' f+r.-r. e = _o t 

. ;, . .. _, !L 
.) pm~ {em'::.r;, 

~± = 1~ [ e(i +x) ±pm(<-x,J] , 
--~. 

, .. ".' ~. 
··~ n._,.;. 

l+ =j_ (f -!:.'fiG)(I+fi~:r) -2-x(l-y} 
-":': 2. '~ •. 'J~ :X,::t.y:JL.,-;X : - ; " . 

,,·: 
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PaanocT~ ;~.t:a;yx ~Paao:aux o6~e11o:a npe]!;cTa:anl!eT _ oe5nacT~·, c:ao6o;li;

Hyll O!r -~HBtnpH ~On011HH!ren:i.HOJl :fCliOBHH 1 tJT0-KHH6li8THK8 K8CK8;1.t8 

:V;li;OB~6!rBOplle~ Tpe60B8HHil 'lfl/f ='0 •: . 
AH811H3 4opllyi((6) noxaaUBaeT I no OHH He :BU;I.t6Jllm!r no CPaB"- .· 

HeHHil c IlpocTmm. ycJio~HHMH (3) ~ (4 ) ·-;~.tcmonHHT_elu,niiJC o6nacTeil, 

C:&OClO;ItHUX Of qJ<>Ha·.-

2o 06cy;ll;~ Tenep:& :aosllomioci:& HSMepeHHll :a o6nacn, aaHl!!rolrt qx>HoM. 
Pacct~HTaeu uenen~ no;ita:aneHHll ~ona; KOTOPYil Komto ;li;OCTHrH;yn, Ha

llepl!ll ;m~ ; or .e. :a cny~ae, ltOr].t~ ms~eplliiTcl! HMnyJi~cii :acex sapil...; • 

li6HHUX ti8CTHq~ :amiJaH HMnyn:&c K80H8~ 8 r _-K:&SHT He perHCTpHpyeT-

Clio -. 

llycu, pana npoc~oTs,- HeouHullmuioT <J1ona MH cqnaell co6u:.. 

THll 1 y KOTopux Jll,1{ OK888XOC:& ~eH~me ~eKOfoporO: Ll ~ ~~e.- ecmt 

. lTL.,( (i1_ 1 TOnppqecc (2) Hll~'!Hpye~ pacn~i (I),
3 
ec~H !1l,vy >4 J 

TO H86111l;lt86TCB KSOKB~. B TBKOM cnyqae, t1!06H paCCtiH!rBT:& Ha611Jl;li;Se

ll;yll :aepoHTHocor:i. cpono:aoro npo~ecca,.ueoe5xo].tHliO ~ro·cpaao:aun oe5~eu 
YMHOliii~J. H8 e{Lt~m;~ _IIpH ;ltOCTSTO~HO llanOM L1 [3J UO].tbiHTerpaJI:&HSB . 

cpyliltltllll· ~ npOIISB·e~eHB8 ;l.tii~PeH~H811~HUX :&ep~l!THOCT~lt. d~_, ·dk{ee 
;li;B;yX pacna;zio:a B· (2) ,'7' x_eHJieTCll nna:a~o 1 T.K. ycnone._ '!fl.,~-=0 CBli

SUBaeor· PaSH!ie CTS~H .K8~K8].t8 (2)' H i:: xopomelrt TOtiHOCT:&Il .liOliHO no~ 
iouu B(L1.r.:-m~) ~ Llt &'(mvr J . . · . B TaKo~ c~yqae:~ :aepoRor- A" 

Hocr~ npouecca (2)- ].taeorcft,~OPif:YJiolt .. · 
' ' . . . 

w+· . = !J1 ~,,: JWree fi{{p ~~t) ~ • 
·,· :'_,-- :.·:,._.'-.-~ ... ._-.-: - ' 

(7) 

B!ipa:&eHBe (7) He!rpy;l.tHO _C]I6C'!H K !PoaHOMy HHTerpany 

w/ =t1'-ot.GL .ln.o /"-! /ift~ X lyt-f l.rlVt- ~; : s -r; j. ' . - . 
_.<, : J{i.il) ~ Jx(~ rolf' x;. :r s-x . .·(B) 

. ,.B(I-y-~)f,2Z/~ +_J(X-J..)f+I+{~-!i)[tt(L~f+)'-~'tf:1 tfrd.Ji 
fi(.S ~) + (1- z.)(t; -x) · · . .· . ·_ W ' 

DJ HanpHMep; npa xsuePeHHH HMnyn~co:a aapoeHHUX qacT~ c 
TOtiHOC!r:&ll 2+3% :aenBtJHH;y:~ MODO JISMepBT:& C '!OtiHOCT:&Il~IO M8Bo 

' ... · . "( . ·. . . 

7· 
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.~-~~c ..... ··-·· ~ ·· ·;-,•: •;_·· ,- .-, -. ·.l ,._ 1 ~ __ : ~:;.! .<· ... __ . -~ 

r;zte 9 -=') -,2'j-tXi~S ,-:{+f_-2~ 1 • ~ - ~.ef.OHTHO_Ct:& F ~· !':lt :-:~c:~~~a • 
qJopM!FaKTOp!I j. H J- onHCNJla~T ... KtJ . ' pacna;zt H ?aBHC.HT OT . . .. ~ . 

.. • .. ·q(Hi>)+r.{r.-:c) 
tt:Ba;ztpaT~,.4:-IDI~yn~c.a • t 1 ne~e~a~Ho~o_,{~, _:-nape: 1:=:-mi 8 

• • 

~HTerpan (8) npe;ztcTaBnaeTCii B llH;zte cywu WlY~ HHTerpancm, npe;zte-

1l!I B KO~Op~ 38;zt8D~CH -~~~a~eHC~Ba~H· (El}~ llJlli ~H~~eH~Oil H~TerpH.:.· ., . 

p0B8HHH U81J81l6Tp~ ,/(fh.:.pacn~;zt~ll nOJI~ra~Hc:&, paBHIIMH-/2/ f(o)~0~2i~' , 

A~= o.o28, .. A{= o~o55, rM=o.· , .~. _.. . · :. · · · · 
~ • • - ' -. • :' • • ' • .\~ • ~ ,r •• 

. BHp~xeHHe (8). y';zto6Ho npe;ztc_TaBiu:& ll llH;zte, . ~ _... . , . . . . ' . .•· . . ·. 

.. -;.~ (9) w:=~,;~:e·fLe,··.··, '·" '·' 
r;zte WKt

3
- H ~<!e - noJIH!Ie BepOHTHOCT.H Kes- H sL -te+e--pacna;ztOB .Be

nH'lHH~ Re· xapimTepzayeT CTElUCH:&. rio]ia':BJieiiHH woaa no cpa:BHElHHio 

c 01:£eHKOit IiO ~pOH3Be;zteHHD :BepOHTHOCTelt 'W/"'-~3 ~ee' o .... ~· :; ' 
~. . -. . . . - . -~ . . ' . '' 1/: ~ ~ 
· ~HTerpan (8) 61IJ1 llbl'lHCJieH Ha SBM • · B peayJl:&TaTe ;ztna BenH'!HH. 

ne· 6Jinc> · iiatt;zteHo. · ' " · 

'}( ~:2·.r t0_3f!J.{H3·~J ,~ .. It · = ifto-31 Arlf38r \it. 
:!' · 1 "•· I ~ 10 · f. J e · ' · · ··. (- (0: ] • 

(IO) ,,· 

\r .. 

... 
· OTMeTHM 

1 
q To. ·11a ;ztaHHolt . cTa;ztliH' · il!I'lilcmiHnlt 'iiHKaK · ae 'cKaaH.:.. 

:BaDT6a a~eKTH TOllt~ecT:BeaHodTH q~:fcTHLt .'li ·Jia-cKa;zte K-elf::if::te+e- • 
B ripHHitnrie I' n'a..;a:a''ltoHe'!HO~ rui.ipHHU Jr? -l.!esoHa Hll66T J46CTO HHTep

wepeildn·~; KOH6'1H!Dc' 'noawrpOHOB 131. o,wiait~ ~· UOCK01l:&Ky. lllHPHHa. .·' ' . 

Jl0 -M630H8 oqeH:& l48118 - 10 all, awcJieKTU HHTeP.WepeH!lHH MOrtyT clhiT~ ;:_·. ' 

o6HapyllteH!I JIHm:& npH na~oiepflHHH c·:paapemeHHeu: no aneprHH 1 cpa:BHH~ 
MHM c IO a:B. IToaTOMY MOlltHO npeae6peq:& yqeTOM HHTeP.WepeanHn. . . 

~3 WOPMYH; (IO) nonyqa'e~o~·~ .uo iia6iro;ztaeK!I6 'llepDHTHOCTH woaa 
A · ·' i;/.P -6 w.· ·· ,;,e 6 · 

npH Ll = I0 Man pa:B~II wf =,-ID·, K..H rvf ,;,0.~5,"10"7. W~ .. ,~ 
9TH BeftH'!HH!I H8;zt0 cpallHHT:& 0 HHTerpl;\1l:&HIIMH, :BepOHTHOCTffi.UI_ nponec- : 

COll x-;~;~e: H~·;{-e~e~-B ~~n~cTri 4.aa~liorc5'odi>ekal'~.aH~~-o-lt _·:· .· ', 
' :. ~ .... , 

-_:.._:- ~:·."" -~.. . : ,·, ~ :~ "· .. ,·,r .. ~ -
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WOHOill KOTOp!Ie coc!fa:BnlUlT 1,3~10-:-5 Wx, H IIG·ro~? ~ COOTBCTCT-. 

.. :Seaao. Katt BH;ztHO~ npH L1 = IO Mall ;ztOCTHraeTda.aaaqH~en:DH~e no

]{aB~~H~~ ,poaa. ;ztna npon~cca . K ~j.e'e~~ · Tor;zta ~aK_ JVI.n. n~o!lecca 
K- e!ke+e- OTHomeaHe woH/aiF91e~T. pa:BHO. mecTH·. JJ.n.a .. Tor!J 1 ~~Q6H nc:>-:-: 

.· ~ . . ":· :.. ' _, . . - -~·- :'. : . . ..; ·, <~ ' 
HH3HTh aTO OTHOill6HH6 1 ·HanpHUep 1H8 ;ztB8 nopa;ztK8 1 HCOclXO;ztHLIO YllCH:&~ 

mHT:& L1 ;zto B~JIH'!HH!I . I MaB, 'II: TO Tpe6yeT,, H3MepeHHH m.mym;co:B ~-. 
TO'!HOCT.hD (0,2-0,3)%•' llocKon~KY Tpy~Iio )tb.c~H'li TaKHX· TO'!HOCTelt, 

' - .. . 
o6cy;ztiDI ;ztpyryD Boau;olltHocn no;ztaBneHHH woHa • 

• ~- -. "t. - ~ • • • • ,. .·. ': -.. • 

3._ O'!eBH;ztHo, '!TO ypoBeH:& <f!oHa. MOlltHO noHH3HT:& 1 . perHcTplipya 

t ~~a~T ~T .. nponec~-a (2) •. Ha neJ>:B~~ ll~~na;zt , M~~eT. u~Kaa.~TJ;C~ 1 ~To 
;ztna aT~~o a~~ne~~~~~aniayp ;cTaH~~K~·· neo6x~;zt~~o .~K~yx~Th co. :B~e~ , : 
CTOpOH_ ;zteT~KTOpOM i -;Klla,H~~~.• H~ ,081.10~· ;ztene .· Hkll!JP6H~~- ·Hil~ym.co;_ 
BCeX aaplillteHHhiX qacTHil, npH -~on~JIHHTCJlhHOll; YCJI?B.HH_ Jl!.vj'-<J 1 r;zte. 

L1 - ll811BH BCJIH'!HH8 1 U03ll01lfi6T npe;ztCK838T:&. HanpaBJICHHe ll!I116T8 
. ' - . -•"- ' ' • . ' .• • . , . . ~ ~ . I, 

H aH_eprH~ (( · -ltllaH~a· :n. KaCKa;zte (?). Tor,llf~?lltH~ pa6oTaT:&, c ;zte-;-

TeK:opoM, r ~KB8~TOll, ~8KPIIll_81011lH~ JIHmf:· li.~CT:& . T.eJieCHO;t'O yrna, H _. 

8H811H3PipDB8T:& 'Tp1l:&KO Te ,COcl!ITH-!JI ';zt11H ~OTOphiX r :-KBBHT OT !FORO~; 
• ' • ' •' • •., ": • ._ ·-· ' , • ~ ': ; ; • ' ~ < ' • "";, " • • ~ r > ' • • ", • " , • • 

»oro nponecca (2) B!I11eTen 6H ·B HanpaBneHHH ;zteTeKTopa c aHeprHeltl, , . 

;ztOCTSTO'l~O~ ;ztJili aw!FeK~H~~Olt ~e~HCT.pa~~~·. . , ·. . . .. '·. .. ·, .· 

: n~~6TB,~T.e1l~H0 1 . ycn~BPI~ irifr:::.q·.~.a_aa~~6~ 1 5~~ r ~KB~H~ H:~?' 
ne~TPHHO HcnycKaDTCH B aanpaBJieHHH e;ztHHHqHoro BCKTOpa .~· 1 KOTO-.. . . . - ~' . . : .. 

p!Ilt ~~palKaeTca Ton~Ko qepea IDinyn:&oit aapallteHHWc qacTnn ". : 
;~ ::...,..·-· -~-- ...;. 

.. - ' n. -p~,-PL..., P~ ' ' /L' =. 'Y ' ' . . . . ;. (nr. · ' f-*· _... - -; .· .- a.-n -.P:t·~.p" • ...... . . ... . y· ,, '. . . '. 

T~e~.~'Z::~., I( H · f =p. IL. ~na. ~mH~nel,l~R a~~prHH.,W?~~a,a ~oc,non:&-. ,; . 

ayeMCli 38KOHOil co:JCpaHeHHH 3-Hunyn:&ca B R8CKa;zte {p., +£.,)/(./[ + Jf,·K+ K;,_ij{ 
H coxpaHeHHCLI 4_:Hunyn:&ca. ~0 llTOpoltl cra;ztHH npo~ecc~ (2) ~.: 
Kii= ( f<o~-: r-:~ 2. io k., -m.,i) /2£. ~CKJlil"ia~ ; l~ . I H8XO;ztlfM ~Heprm:> 

··- ~- - - • ·- -... . -- - (1 - . . .• "·- - • . • 

<f!OTOHa 
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O'onLmMHCTBO 'HaCTO~HX .WOTOHOB OT KaCK81t8 (2) if'axo~HT~fl B oO'JIBCTH · 

oTHOCHTenr.ilo Kanux: ~HeprH~. STo oO'ilscHHeTcn .}l~ -xoppe'Jun~He·a ~ · 
+ ; . . . . '. - ·.. . ....... · .. '. 

~~ -pacna1te 1 iJa..;aa KOT?pol p+ ~ l!u-- cTpeKK~OH ileTeTL ''tiapail..;; 

nenLHO•B HanpaBJIElHirDI ,npo~uononolWOK Jlo -'ileaoHy·. :ilaiee;· 'nocxon:r.-

xy M't:,-o H e•e- Taue cHJILHo cxoppenHpoBaliu. B. pacna1te 

&;•-re•e- 1 KHH61l8THK8 K8CK81t8 1 B OCHOBHOil:.· Hlole~T :~H1t . 

+ ' ' +')', 
-~ . . ~(r ~ ~- .. . .. '' <' 

llpH Taxoi KHH61l8THKe 'r. -r:(B~T CTP61lHTC~_,_Hil13!L .K~nyn a,HeP.r~·.: . 

l103TOKY ypo:fieHL WOHB OTHOCH~eJILHO 3qxpeKT8 O'HC~po na]taeT C. poq~Oil: w. ' . .. . . . ··, ·· .... 
HTa~ 1 cHTYBitHfl c woHoK oT KBCKaJta {2) x npoxteccy K .:_v"~e+e

. He HBJI~eTCH c·~p:r.eaaoi 1taxe npH 4 :::= IO lla:i -~. [, =0 1 91 -.,~.THomeHHe 
woa/~K~ KeHee '1%• · ·· :: 

.. 6) llpoxtecc x.~e~e+e-: 

B. OTiiJAH6 OT J)~CU81t8 J<~ve+e-. r]te B. OO'JISCTH; ;3~1H-~TOI :l)oHOil 1 ~ . 

]tOMHHHpyeT :Topll03H06 H3JIY116Hirt6 ,:a cnyqae .. 3.TOrO' l>ac~a~a' ~OMH~BPYII! ., 
:BXJIB]tH WOPKWSK!l'Opo:a a H c, I H Jl311e,peule B HeM 'iipe1t9ralliii~~<3a~~ , ~ 

' IIH!l'eJI:r.ii.Hi . ~H~ePed JB P~cna~e ·. KS-a)!e+e~;PYKTYPH06 :~anyq~~~e .. cxa~ 
3HB8eTCfl JI~IIIi. npH /1(;~)/ll,l: /I/ I r.e •. :a oO'JiaoTH, c~odo~oit~ riT ~~~ar:: 

. . Ka-aa HBJI~Irtll TO:K,lt8CT:B8HHHX llBCTHit 'p8cqn· CYII!8CTB6HHO ue'Ha~~-:' 
. cfl ~ l' liac ecfr. JtB~: :il~·all~~ocrl :aYiliicu~i; ·-~HepriuJ ~~~o·~a ,;"'n~~JtUo~ 
xa'ras; q TO' TCl!l~. JIJIIf HHOlt ;:itoaHTpOH J6P8a;ye'rc~ iia': nep:aol c~a)u.~. 'k.c

xa,lta. llpH :a!Aic1eliHH KaK ile}xui'!uocTH w(ii/~, TaX-~ ~ep~iiilioc'!i{ *" > 

cjeKTB ~- :oO'JISCTH~ 38H.llTOit ~HOil~'··upoc1rHe 'jcJIOBHH , i; ;)lv j{ "(IS); 
;~tOJIIWH. 6a!:r. aaKelieua c:ire]{'Yilutett ,-ciu.~eTpaao1auuoi oTHocxTeni.uo·. · 

Dlll',n:r.coB c Pt x: f.t. t npc)~e]typol OTdopa:. . 

I ).IIpo:aepaeTcs · cooTBe!cTBHe 'xa~oro · ·x~· Jt:ayx· ·ua6opo:B\ ln.~y:UJ,.:. · 
co:a aapJmeHHwc llacrHit {p1 u. K=fo:~f\J; a ·r~~e: ifo.:u ll~P.SAf. 
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KHHeKaTHKe xacxa1ta (2). Eciiii o6a Ha6opane coorBeTciilynT a To A 

XHH6118THKe, TO :co~&THe UpHH8]tJI6EHT 06JI8CTH, . CB0601tHOH OT l.IJOHa. 

2),ECJIH JIHm~ 01tHH Ha60PY1tOBli6TBOplleT XHH6118THKe ~OHOBoro 
npottecca {2), TO ~Jill Hero npOB6pll6TCII HepaB6HCTB0. {IS), 6CJIH xe 

ooa HaOopa uoryT oar& nocraBneHH B coorBercrBPie ~HoBouy xacKa~y, 

HeOOXO~HllO rpeOoBaTb BimOJIHeHHB ~BYX HepaBeHCTB rHna(l5) C nepe-

CTaBJieHHwnf myn&caMH PI H P2• · · · .. · 
ITO~OO'Hyll npoit6JtYPY OT6opa co6HTHit Heo6X01tHKO 6yAe~ npOBO]tHTb 

H npH sxcnepHileuan:r.HOil uayqeHHH npci~ecca K--e~e_+e:. SalleTHK, liTO 

aanpaBJI6HH6BWI6Ta060HX rHUOT6TH116CKHX WOTOHOBUPH yriJIOBHH 

tm;~ _,; 0 co:ilna1t81lT o 

.BuQHCJieHHe BepOHTHOCTH npoxtecca·:a o6naCTH 1 aaHllTOit.WOHOil 1 

coOTBeTcrBynnieeonHcauHOHBHme ripoiteJtype oTO'opa,xerxo Jioxer 6aT:r. 

BHnOJIHeHo c nouoni:r.n MeTOJta MoHTe-KapiiO no. o6iluw nporpawaK, Hc

nonr.ayeuHK B pa6oTe /II. nxfi BuQHCJI6HHfl YPOBHH WOHB' B. 3TOK CJiy

qae ylie H6JlL3R.HCUOJI:&30B8T~ HHTerpaJI (9),H.P8C'l6T~BHn0JIHfiJIHCb 
~aKJte.JleTo;n;o~ IIOHTe-KapJI~. llpH 3TOM~· nocxonLKy·~pe6yercH Y.ltOB~eT
BOPHTL yciiOBHil OJl,~==O 1 : paai>II'pHBBJICH ll6THpextl8CTHIIHHi. p:acna;n;,_ 

r,lte V . H r HHTepnpeTIIIpOBSJIHCL KBK 01tfi8 1l8CTHit8 C ll8CCOit 1 pSBHOit 

Hy1i.Jl. ~830Bldi 067.614 R8CK8~ {2) d/;_ lli>IP8lKSElTCII qepea waaoBHi'oC)~ 
eu .. tieTI:l.PeXtJacTHIIHoro pacna]ta . d£; c noKDII!:r.'ll cooTHODJeHHII . 

• dl:-df: j[ f.·· · . 
.. - ~<: -. , 'I T /p:z ·('f-p,)f 

r;n;e fr - HllUYJILC vr -CHCT61lH. : . · .. 

KpoKe Toro, xax i! B /I/, cnoco6 poai>II'puma aBea~ B.l.IJaaoBou 

o6MKe d!; o~ecne'lHBa~ crnaxH~~HHe · HepaBHoilepH~CTH Jt~\f!WepeHUHaJI:r._.;. 
. HOlt B6poiiTHOCTirt I CBH38HHOM c llHOZHT6JI61( . I I I<}· .• 

·IIporpa~lia pacqeTa.TpoliHoro HHTerpana (9) i4rinoxr.aoBaJiac:r. :ztJIH 

-npoBepxH nporpaUMH L!OHTe-Kapxo,-~:ns qer~B noc~e~Hel:onHcaHHaH• 
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nWIIe npo~emrpa ,oT6qpa, saMeHHJiac:& ~ npocTma: ycJio:eHeM, ¥,. ~l:V ,\.*pa::;.:, 
KOTO~~·~, YJt86T~~ 'D~HCJIH;I>. ~porf~olt -~~Terp~~: ':: •... · :. :··. , ,,, ,·~' ... ,, ... 

'-~·eay~~T~TH:p~c-li·~,T~ll.;~~ ·up~~e·~~~~· K~~;,ee~~.;;~;Jli~Jt~~H ·~ ·,--
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Ta6JIH~~. ,3 • , :. ! -~": . ·•· ~ ~ .. -.. '.~~-
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.''•)-

,} ~ .. --· t:. ~ ... : 

BepORTHOCT~ ~po~ecca K::-elf_~~e H ~oaa (2)·11 eJtHHH~ax··" ,: c: 
ro-:8 ·wK H OTHOmeHHe ~OH/3iM6KT :B.:38DHCHMOCTH,.OT.pJ~ ~J' .. 

'• . . --- ... ' .... ··-. 
... ~- . '' . 

_"!.~ ... ~ 

. , " W (Mali) . . . D 20 30 40 . 50 
- . ~· • • ' ' . . . •1 .• , • .• ,~ •t j ~ 

BepoaTitiicTh. npo~ecca IS,? 9,9: , 

BepoaTHOCTI> qioHa'npa 
Ll =ID Man H "l =0,99 0,95 0,66 

3,9 ,• • ,2,,8~::. •,, 

'. 
o 33 dta:-·c ·o· n 

t t ' t ' 

OTaomeHHe>qiofl;a·CM~KT: • · ' 6' ·I~: ·6 7 .. · s '1, .•. ;4;6 · · .·.4,o> :::·. (%) ' ' ' i •. t . •. . t . t '. ' ' . .. • . t' ·:.. . : ~-~ '( .; . • .·.-... ·.'I . ' ..• 

; .. -.,·.._ " :- ~ . ...,- ..... 

. . •: . ~ 

0TI46THI4 t: liTO·, :a 0(5Jia~TH ~· SBHHTOit 'qiOHOMt' Ot:HOliHOit;,~ltJIB~ ("-• 3/4) 
JtaeT~liJieH .A~. .... ·::;:· .. ······:·:·:.. ,•,: ,·,,:.~ .. : :. ··· ~; ' .. ·· .:;,.,,.:; , .. · · .. ..,./(:;.: 

CHTYBI.lHll c: qioaoM, K npo~ecc3 ·: K-e ~e+e-ae ~ TaK : 6Jiai'onpHaTHa,, · : 

· KaK JtJill.Pacna~a · K ~~e+e-~ STo.HBJiite:rca,B .. ocHoilaoif,o~~Jtc~liH-eu' 
Toro ,,_liTo :aepoH'l'l!OCT:& pacnaJta •·· K-eJie+eP.a Jtna.,: nopH.iiKa laea:&me •. .ztiu[ · 
no~aliJI~H~Hll 'qio~a,.Jto yp~BHH, Hecmoni>xux;.npo~eHTOll. npH:.L1·;; IO:Ma11· ;':: · 

Tpe6yf3TCJ;! yxe 99%, SiMBKTHliHOCTI> perHC'l'pa~HH ~OTOHOB ~' ;• · · ... , :: .. }· ... 

B oTJIH~H~ .• ·O'l' pacnaAa .• K-"i'"e-+e~llepoHTHocTI>•:npo~ecca'K·~e~e.te
salleTHo naJtaeT c poe TOll W , T oKo ocabliHO~ liKJIBJt JtSeT .c~pyKTyp-

HOe HaJiylleHHe, He HMeDlitee ~apa.KTcipHo;: JtJIH.\T~Pilo'au~ro · lls~;q~HHil 
. • . '"·· ··~; .•• i-: ~·.~.-~·~\}>.·~. 

HMnyn:&CHOlt KOppeJIJutHH... . • . 

·J3·sam~e~H·e•~·T~~·;~Ji, ·ll~1o ·~uam.l pacqe~~· uo;si~ -~Hmi> 1o~~~~~Hlllt 
. x~'~aKTe.p'~ '~pH pe:~~iiio~: :~?·~~~€~~~~ .. -~,n~~,~/,K~~~~~ci',::ri~~~P~f~.~~~.~~: , .• : :··> 
TOliHOe llOJt6JIHp0li8HH6 iROHa 'C HOilOIItLD ll6TO;zta • MOHTe-KapJIOj YliHTHBBil- . 

llt6~ pean~u;Ji r~~~~~p~ 63~~~~a··:·~~~n~~~.f,a.ia'i- b~~~~~,~~· ~~~rpa~~"' 

MOryT 6HTI> HCnOJII>30BSHH H JtJlll TSKHX pacqeTOllo 

AliTOPH llupaxaDT 6JiaroJtapuocTI> C.M.KopeHlleHxo aa o6c3XJteHH6 

pesyJII>T8TOll pa60THo 
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