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B !lame .. nnaN~.....,..t pa"'~' 11 "' a-r-~~-- uv•v u~O DOK8381100 qTO D8p838paAXa OCT81l0BBBIDIIXC. 

5i- -M830110B 118 cnOlKHhiX a.np&X 

(I) 

pa3KO nonaBneaa. Dna at~ep c 3apa.noM l~/3 aepoaTaocn. nepe38pSAu ae npaBhimaeT 

-5 5.10 • Uelll>JO aacTOameA pa6oThl aananoc~o l!ccneAoaane B03MOlltllOCTB p&8ltllBH ( 1) aa ner-

KIIX SApax. Dna accneAoB8.1lHH 6h!nH Bhl6paahl HApa 

Ill L•1, ae', C'l. OT paaee B3)"181lllhiX • I.J HM8JOT B3B8CTHhl8 B3068phl C M8CC&MJI, mZ-f 
I 

8 10 A/1'1 {.)035" 
1 /Y 

1 
\,...{:. 

1 
KOTOphle B OTnH'lll8 

YAOBn8TBOpaJOmBMH COOTHOID8111!JO 

(2) 

Pf)3S"" 
BenB'IHHa, CTOHmaa B neBoA 'I&CTB aepa!!&HCTBa ( 2) , ana 8'0, N'Y B (..,(... p8Bil8 COOT-

B&TCTB&HHo 8,5; 8,9 a 8,9 Me!!, Talt 'ITO peaiUlaa ( 1) aa 9TBX sapax OK83h!Ba8TCll aaep

reTB'I&CKB B03MOlK.IIoA. BhinH npoB&A&Hhl T8ltlK& B3Mepeaaa seposTBOCTB nepe3apaAKB sa 

HAp& t.m - 4,1 MaB) 

sr- +He.~ -.11°+ W 
I 

/2/ 
BCCn&AOB8BmeAca paaee 3aAMHAoporoA B AP• 

(8) 

3KCD8pHM81lTbl 6hlnB BbiDOilll&llbi ll8 CBilXp01UIKnOTpOH8 na6opaTOpBB Ha&pHbiX npo6neM 

OIHIH. Dn11 aa6moA&HHa peaiUIBB ( 1) ucnonb3oBaaa ycTaHOBKa, npHM&HHBmaaca B npe-

/1/ 
.llbi.IlymeA pa6oTe • MeToaBK8 B3MepeHHA 5&1118 8HanorB'IHOA. nepe3apaaKa H8 JIJlpe BIll 

H3y'lanacb c Mame.HbiO B3 B30TODH'I8CI<B 'IBCToro 6opa c A • 10. HccneaoBaHHa nepe3a

PH.IlKB B renaa 6hlno BhiDOnHeHo c acnollb3oBaHB&M ra3oBoA MHW&HH BbiCOioro ABBn&llBB. B 

CIIY'I88 830T8 DpHM8HHIIHCb K8X ra30B8H, T8X H lKilaK0830TH8ll MHW&HH. nepe38pllaK8 B 

XIIOpe-85 H3y'181l8Cb C MBW88bl0 H3 

/8,5/ 
38XB8ThiBaeTcH XllopoM • DonH 

llli&T 75,4%. 

u.ce 
) 

rae 60ilbWBHCTBO OCT8HOBBBWHXCH M830HOB 

ee, 3!" B 8CT8CTB8IlllOA CM8CB B30TODOB XIIOpa COCT8B-

nepe3apaaJCa ( 1) aa6mo.uanacb TOilbKO H8 O.llHOM B3 nepe'IHCil8H11hiX Bblill& ll.ll8p He 3• 

Dn11 OCTBilbHbiX aaep nonyqe&bl B&pXHHe rpaHH'IHbl& oneHI<B B&poHTHOCTH nepe3apaaxa 

3 



Wrnn.x -eM, Ta6mrny, B Taonane npasea eabi TBI<>Ke pe3yllbTBTbi KOHTponbnoro aKcnepa-

MeHTa, Korns ra3 oaaR Marneab BMecro He}' o blna aanonaeaa He. 'I una KOToporo peal!:

' 
llH!I (1} 3 & npemeaa 3 8KOHOM coxpaae aH R 3 Hepraa, 

Tao mrn a 

M H1119Hb B'o NN 
(ra3} 

I~ N (JKHLIK) 
A£1? !!/ LLCR. e£3S" He.. 4 

(raa) 

Wrn~~ 10-4 
I 

0, 8 8 1,0 0,5 0,6 1,0 15 

BepoHTHO CT b peaKnHH 

HH H CKOp OCTel! C 'IBT8 n ap 

(3 ) 

6 
ob<na o n penen e aa OTHOCHT91lbHblM MeroaoM - nyTeM cpasae-

- K B8HTOB OT pacnana 5/ 0 
-MB30HOB, oopa3ytoWHXC!I B ra-

3 oso A Maweaa , a a n onaRsrnel!cR nonep eMeaJio reJIHeM-3 H eonoponoM, B npeaeapaTeJibBbiX onbx

T a x C BOLIOPOLIOM Oh! IIO n o KB38H0 0 'ITO 3 T8 CKOpOCTb C'leTa IIHHel!no H3MBH!I9TCSI C JlllOTHOCTbiO 

ra3 8 B MHWBHH , C p a BI!BHBB B b!XOilOB nap t -KB8HTOB npOH3BOLIHJIOCb npa nJIOTHOCTHX ra-

30B, COOTBB TCTBy toWHX Ol iHH8KOBblM T OpM0 3Hb!M CnOCOOHOCTII M , H cnenOB8T9JibH01 OLIHR8KOBO-

M y 'IHCJiy OCT8HOBOK 

IOT C!I B 1,69 p a 3a) , 

51- -MB3 0HOB ( TOpM03Hb!e C nOCOOHOCTfl BOLIO POll& H rellH!I-3 OTJIH'I8-

0 THO W9HH9 CK OpOCT eA C'leTa nap ~ - KB8HTOB Alt( 
' 

0 0p8 3 0BBHHblX B reJIHH-3 H BO-

nopone npa o c TaHOB Ke 51- -Me3oaoe, n o nyqeao paBHbiM 

Nn{ He )/!Va (W} = o,2lJS±O,Ot8 

nn11 onpea e neHHH OTHO!lleHH!I CKOpOCT9ll C 'I9T8 oopa3ytoW!IXC!I B MH!ll9HJIX .J;"0 -Me3o-

HOB B n p HB91le BHOe Bbllll9 OTHOU!eHHe Ob!JI8 BB9LI9H8 nonp8BK8 ( 3%}, Y'IHTb!B810WB!I p8311H'IHC 

y rnoB bi ll: Kopperumal! O -KB8HTOB B p eaKUHHX ( 1), npOT9K810WHX HB BOilOPOL\9 B reJIHH-3. 

HopMHpy!l 3 TO OTHOiffiHHe 88 eepO!!THOCTb pe8KilHH §-.,. b- .Ji"0 + n 
141 r , 

0,805~0,008 , nonyqaeM B9pO!ITHOCTb p e8KilHH (3} : 

Plll'HYIO 

w.~ s-He? ~Ji· H:i) = O,ii"O:!:. 0, O!:L 
/ 2 / 

3TH B 911H'IHH8 HBXOL\IITC!I B COrnB CHH C nonyq&HHb!M p aaee 3HB'I9HB9M 0,158~,008, 

p eaxna11 ( I) conpoeoJKilaeTcH 6ollbrnHM H3 MeaeaaeM MOMeaTa Rllpa B cny q ae B10 

(3+ - 0+}. 3 axeaT .'Ji - -M93 0HOB B .S -coCTO!IHHH OK83 b!Bil9TC!I 3BnpemeHHblM 3/lKOHS-

M H CO XpBH91JH!I M OMe RT8 H '19THOCTII . H a a 6on e e HHT9HCHBHblA p83pBW9HHbll! nepeXOil COOT-

B QTCTDyeT 3 B XBaTy 5f- -M930H8 B ~ -cOCTO!IRHH H 00p 830B81JHIQ .Jr' -Me30H8 B f-
COCTORHIIH, 3aXB8T j/ --M930HB OOpOM B f' -coCTOHHHH npoTeKH9T JlOCT8TO'IHO HIJT9H

CHBHO ( 40% / 5/ ), Oll8 8 KO I13 -38 OOJibWOtl B911H'I11Hbl opOIIT81lbHOro MOM 9 HT8 B KOHB'IHOM C OC

T O!IHH H ( f!, • 3} peBKilH!I (I) n ouaen e n a 110 y p oBH R 10-4 ( ,PaxTop rroaaen e aa11 ""' ( t>rYYm.;;) t') 
Cnea y e T TBKJKe y q e cTb K ORKypnpytomue n p ouec c bi p a3eana Ra pe - e c n y qae He3 

oaa yMeHb

matoT BBpO!ITHOCTb rre pe3 8pSlllKH w 8 8 ITOpHilOK B91II! 'IHHbl (eM, B b!WB ) H MOJKHO OlKHil OTb, 
I 

4 

'ITO C poCTOM 'IBCI18 Hyl!:IIOHOB B liJlPI 

y'I9T TOilbl!:O nepe'IHCileHHblX Bb!ll!e <!J• 

npeBbxmaxOJnell 10-5, 

- N'"~ ta • B p98l!:llBB jj .,. -Ji· + \., 

ROBRbiM !IBIIH9TCH n e peXOil 83 p -
BO 38XB8TbiBBIOTC!I 830TOM B p -c• 

Bb!ll!e tP8l!:TOpbl yM9Hhlll810T B911H'IHHY 

W non>KHa ObiTb ewe aauaoro Me, 

3HB'IBT91lbHOil nepecTpoi!Koft anpa a 

AaanorH'IBbiM o6pa30M npoTeKa 

aoft nepexon ~ ~f) . OnaaKo B 3~ 
llH'IHBbi a3-aa oonbrnoll pa3HOCTH Ma 

(J03> 
B cnyqae LA/ ycnoBH!I nnR r 

npH!ITHb!MH, T8K KaK p98KilH!I ( 1) n! 

H nepeXOLI B KOH9'1H09 $;- COCTO 

p9XOLI8MH HBJIJIIOTCSI S - $ H J 
B .S.- H 

IIH'IHRY w 
d -cOCTO!IHHHX COCT8W 

-4 
llO ypoBH!I 10 , 'ITO B 

aaMH eepxueft rpaHH'IHOA oneaKB. 

B 381!:IIto'leHae nollb3yeMCR e n) 
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peaynhTBTbl KOHTpOnhaoro aKcnepa

anonaeaa He. 'I 
1 Ans: KOToporo pea11:-

t? 11./ eelS' He..~ (rasl 

0,6 1,0 !5 

)C:tTenhHhiM M9TOAOM - flyT9M Cp8BH8-

Jio -Me30DOB, o6p83YIOIIIHXCSI B ra-

H BoAopoAoM, B npeAsapaTenhabiX onbi

:qeTa naaellno H3MeDSI9TCll C llnOTKOCThiO 

~B npOH3BOABflOCh npa flflOTKOCTliX ra-

5HOCTRM, H cneAOB8T9nbB0 1 onHR8KOBO

)C06HOCTH BOAOPOA8 H renaSI-3 OTflH"18-

Aft¥ o6pa3osanabiX B renaa-3 a so

' biM 

op83 YIOIIIH XCSI B MHIII9BliX 

npas11:a ( 3%), y'lBT biBBIOIIIBSI pa3na"!He 

npoTeKBIOIIIHX H8 BOAOpOA9 B renaa-3, 

paBHYIO 

00/i. 
I 

/ 2/ 
IDee 3H8'!eHB8M 0,158+0,008, 

hiiiHM H3MCK8HHCM MOM8HT8 S!Ap8 

OKB3biBB9TCSJ 38IIpemeHHhlM 38KOH8-

HBKblll pa3pe w enabiii n epexoA cooT-

I 06p&30B811HIO 

TOHHHH npOT9K89T llOCTSTO lJHO HHTQH-

IT8nbUOro MOM9HTB B KOH9lJHOM COC

)-4 {<!JaKTop n o a a sneHHll "'=' ( L>nym.;;jt') 

wa SIApa - B cnyqae Hi oa11 yMeHh

IH bl ( CM, B b!We)
1 

II MOlKHO OlKHA8Tb, 

'ITO c pocTOM '!Rena uyiUIOBOB B Sl.llpe A aToT <!JaKTop soapacTaeT --'A . TBKHM o6paaoM, 

y"'eT TOnhii:O nepe"!acneaahlx Bblllle <!JaKTOpoB npHBOABT B cny"!ae B'° K senaqaue W , ae 

npeBbimaiOmell 10-5. 

B pe8KilHH 5i- + N'"~:no + e•'l S-nepoxoA T8KJKe OK83biB89TCSI 38npemeuHbiM, H oc-

HOBHbiM l{BJISieTCSI n e peXOA H3 f -cOCTOSIHHSI B f -cOCTOSIHR9. SI--M930Hbl HHT&HCHB-

/5/ 
DO 38XB8TbiB810TCSI 830TOM B p -cOCTOSIHHH ( 85% ) , 0UH8KO OCT8flhBbl9 06CyJKU8BIIIH9CSI 

-3 
Bblllle <!JaKTOpbl YM9Hhiii810T senH"'HHY W no ypoBDSI 10 • B aellcTBHTenhaoc Ta s ena'lHHn 

w ll0fllKH8 6b1Tb erne B8MBOro M9Hhlllell, T8K K8K nep&XOA /VI I{- c /C( COflpOBOJKU88TCll 

3B8"1HT9flhHOII nepeCTpOIIKOII l!Ap8 H M8TpB'<Hblll 9flCM9HT nepeXOA8 O'leHb Man
161 

( f?:1 ft • 9), 

Aaanora'<BhiM o6paaoM npoTeKaeT nepe3apRaKa Jf- -Meaoaos ua SlApe A€ .n ( ocaos

aoll nep&XOA f ~ r) . 0AH8KO B STOM CflY'lllC p98KUHSI ( 1) flOA8BflOH8 erne H8 flOPliAOK BC

flH'lHHbl 83-<38 6onhiiiOII p83HOCTH M8CC H8'l8flbHOrO H KO H9'lHOrO S!Ap8, 

rao:s 
B cnyqae vv ycnoBHSI AnSI nepe3apSIAKH Si - -Meaoaa OK83biB810TCSI 6onee 6naro-

npaSITKbiMH, T8K KBK p88KilHSI (J) DpOT9K89T 6&3 H3M9R8HHSI MOM8HT8 S!Ap8 (3/2+ _,.3/2+) 

H nepeXOA B KOD8'<K09 .S: - COCTOSIKHe OK83biB8CTCll p 83p81118BB biM, 01! K8KO OCHOBRbiMH ne-

p9XOA8MH SIBflSIIOTCSI S - S H J ~ S -nepeXOAbl 0 8 B9pOSITHOCTb 38XB8T8 JT - -M930H8 

/5/ 
B .S- H d -cOCTOSIKHSIX COCT8BnS19T scero 1% • Y'leT p83Bana SIApa yM9Hhiii89T se-

nH"'HHY vv AO ypOBHSI 10-4, 'ITO H8XOAHTCSI B aenocp&ACTB9DDOII 6nB30CTH OT nonyqeaaoll 

H8MH B&pxaell rp8HB"'KOII oneHKB. 

B 38Kfli0'19HH9 UOnb3Y9MCSI cnyqaeM no6narOA8pHTb c.c. rep111Te llaa H O.A. 3aAMRAO
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