


02 [2010] 

YAK 676.054 .1.3
 
66K 35.77
 

nucn p2upOBaHue BonOKHucmouc cneH3UU
BpomopHo-ngn caquoHHo annapame
 

H. n. MI1AYKOB, B. C. KypOB, 

A. O. HI1KI1<pOPOB, ens rrvrn 

POTopHo-nynbCal.lVlOHHbli.i anriapar 

(p n A) uauien urapoxoe npVl MeH eHVl e B 

uenruon03H0-6YMa>K H0i.i npOM blwneH­

HOCTVI An~ no gro TOB KVI XVlMVlKa TOB, 
Kpac Vl Tenei.i HanonHVlTenei.i npOKneVl ­

aaiouin x COCTaBOB, a TaK>Ke An ~ AVl C­

n eprVlp oB aHVI~ 6yMa >K Hoi.i M acc~. 

C nO>K Ha ~ rViAPoAVlHa MVl Ka nOT OKa, 
B ~ 3 B a H H a ~ KO HCTpyKTVl BHOi.i oc06eH­
HOCTblO VI peonOr Vl yeCKVl MVI cao ji ct aa­

MVI 6yMa>K Hoi.i MaCC bl, npacyrc raue Ha­

COC Horo 3¢¢eK Ta C03AaeT CnO>K HOCTVI 

npVl pacvere 3TVl X annaparos. OAHaKO, 

An ~ 3¢ ¢ eKTVlBH o i.i pa60TbI pOTO pHO ­
nyns caua ouuoro annapara He06xOAVI­

MO onpenene uue O nT VI~1 a n bH blX TeXH O­

nOr Vl yeCK VlX p e >K VI~\OB VI KOH CT pyKTVl B­

HblX nap axerpo e AVi cn eprVl pYIOll.\ e i.i 
rapunryp u. 3aBVlCVlMOCTVI re xaono ru ­

yeCKVlX xapa kr epacr u« OT KO HCT pyK­

TVl BH blX napaa erpos nonyvaiorcs Ha 
OCHO BaHVIVI TeO peTVl yeCKVlX VI axc nepa ­

MeHTan bH blX Vlccn eAoBaHVli.i. 

B OC HOBy r ec pna npoue cca AVl C­

neprVl pOB aHVlft 6y Ma>K Hoi.i Macc ~ B 
por cpu o-n yru.caua ouuov a nna pare . 
C03AaHHO M Ha 6a3e ue ur pofi encu or o 

uacc ca. nonoxe ua MO Aen b B03Aei.i­
CTB Vl ft Ha BonOKHO OC HO BHblX r Vi APO ­

MeXaHVlyeC KVl X ¢ aKTopOB, ofi ycnoa­

neHHblX KaBVl Tal\ VlO HHbIM, nyn scau »­

OH HbIM , >K\I1AKOCT HbIM, YAapHblM \11 Me­

XaH\I1 yeCK\I1 M B03Aei.iCTB\I1 eM Ha otipa ­

6aTblBaeMylO cpe ny, 
An ~ AViCnepr\l1p OBaH\I1 ~ 6y Ma)t{ Hoi.i 

MaCCbl HaVl60 nee 3¢¢eKTVlBeH MeXaH\I1 ­

yeCKVl i.i ¢aK TOp, B03Aei.iCTBYIOll.\\I1 i.i Ha 

nYYK\I1 HepacnYll.\eHHblX BonOKOH. Moll.\­

HO CTb, 3 aTpa Y \l1BaeMa~ Ha ero C0 3AaH\I1e, 
onac u aae rca nep aun cna rae aua B 

ypaBHeH\I1 \11 (1 ). KpoMe r oro. npn A\I1 C­
neprVlpOB aHVI\I1 Bpor opuo- nym.cauno a­

HOM annapare np\l1 CYTCTBYIOT yna puoe. 

Ka BVlTal\VlOH Hoe, nynscaunoauoe \11 B03­

Aei.iCT BVI~ )t{VlAKOCTHoro Tp eH\I1~. 3aTpa­

Tbl MOll.\ HOCT\I1 Ha VlX C03AaHVle COOTBeT ­

CT BYIOT BTOpOMy, r pers eny, YeTBepTO­
My VI n~T OMY cnar aexony aro ro yp as­

HeHVI~ . BcyMMe OHVI npeACT aB n~IOT CO ­

6oi.i MOll.\H OCTb, 3aTpaY\I1 BaeMYlO ua A\I1 C­

nepr npoaaune . An ~ pnA, C03AaHHoro 

ua 6a3e l\eHTp06e>KHOrO Hacoca, OT­

AenbHO auneneua MO ll.\HOCTb HaCOCHO­

ro 3¢ ¢ eKTa. B cyMM e C MOll.\HOCTblO 
A\I1cn e pr\l1pOBaHVI~ onpeA en ~eTC~ no­

n e 3H a ~ MOll.\H OCTb por opuo- nyns caua­

OH Horo annapara : 

N, = Bs .(Ip ·zpp , zpc . n) + 

6 p , Yo . C.0;) 0,- 0,+ -- ~ --- - - - +( 2p ·c; 2 2 ·( 

+ ( 6 p / + p . Yo . °Z:p).z . n + ( 1) 
2 · p ·c ; 2 p 

41t PK a ~K ' kl) ' TI1 K - on 
+ + 

3 ·(rnc +rn" +8) 

+(b p -z, ·Io · I))·t ,y +p ·g ·H ·Q, 

rne N" - nonesuaa MO ll.\HOCTb pOTOpHO ­
nynscauuouuoro annapara, BT; 

B, - patiora paaxona Baasope Me)t{­

AY BblcTynaM\I1 poropa \11 craropa. A>K/M; 
l, - BblCOTa npopeae f poropa VI CTa­

ropa. M; 

ZN" zpc - Yucno 3y6beB poropa \11 CTa­
ropa, WT.; 

n - yaCTOTa epauieun a porop a, (" 1; 

Lip - pa3HOCTb AaBneH\I1 i.i~le>KAY HOP ­
ManbHblMVI B03H \I1 KWVlM Bpesynsrare r \l1A­

paann-reckoro ynapa. lla: 
v«: 06beM B paA\I1anbHOM saaope 

Me)t{AY KOnbl\aM\I1 por opa \11 craro pa, M?; 

p - nnOTH OCTb 6yMa>KH oi.i Ma CCbl, ; 

C- CKOpOCTb 3BYKOBbiX BonHB )t{VlA ­
e 

KOCT\I1, M/C; 
D \), - CKOpOCTb nyYKOB AO CTOI1K­

" 
HO B eH \I1 ~ \11 nocne. M/C; 

LiPA- 3ByKoBoe AaBneH\I1 e, [l a:
 

r - paA\I1YC pOTo pa, M;
 

PK - AaBneHVl e ua nO BepXHOCTVI rs ep­

noro r ena, 06ycnoBneHHoe saxnonu sa­

H\I1 eM nyaup skos npu KaB\I1 Ta l\ Vl VI, Mna; 

a
OK 

- HayanbHbli.i paswep nY3bl pbKa 

npu KaBVI Ta l.lVl\l1, M; 

k - KOl1 \11 yeCTBO nysupucoe B eAVI­
o 

H\I1l\e 06beMa, WI.; 

me' m - TOI1ll.\\I1Ha «onsua CTaTOpa VI 
p 

por opa COOTBeTCTBeHHO, M; 

mK- YVicnO l\ Vl KI1 0B nynbCa l\ VI \I1 ny­

3blpbKa sa BpeM ft npOX O )t{A eH\I1~ VIM «a­

B\I1Tal\\I1 0HH oi.i 0611a CT\I1 ; 

cpenass CKOpOCTb B aasopeDcp ­

Me)t{AY KOnbl\aMVI, M/C; 
1: - KacaTenbHoe H a n p ~ )t{ eH \I1 e B 3a­

sope Me>KAY KOl1 bl\aM\I1, na; 
'Y - rpaA\I1 eHT CKOpOCTVI Baasope. ("1 ; 

l;; - Al1\11H a suc rynoe por opa VI CTa ­

rop a B paA\I1 al1bH OMaasope. M; 
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<5 - Wl-1pl-1H a saaopa Me >KAY pO TOpO M 

1-1 CTaTOpO M S paAl-1anbHOM saaope. M; 

9 - yckopeuue cso oonuo ro naAeHI-1R, 
2

M/ C • 

Hanop H l-1 06beMH b l~ pacxon Q PO­

rop uo-nynsca uaouaoro annapara. co ­

3Aa HHo IO Ha 6a3e l.\eH Tp 0 6 e}l{H OIO uaco­
ca, onpenensnuce 1-13 cneAYIOU1l-1X cjJopMyn: 

(b)'0(b)'< Q =<p "0 3 . ; . ; "n z~Q. z~O , ( 2 ) 

0 ' "nz (~)P"(. Sb)'" "z' " "z;!' " (3)H = ", ·~- · 0 D " 
g 

'Ae b ' be - W l-1pl-1H a npopeaeji poro pa 1-1 
p 

craropa. M; 
zp' Zc - KOn l-1 yeCTSO npopeaeji P OTO­

pa 1-1 cra ropa. WT. ; 

D - Al-1aMe Tp poropa, M; 

<p, \jf - K0 3 cjJcjJl-1 1.\ l-1 e HTb l, 3a SI-1 CRU1l-1e 

OT r exu onoru-r ecxa x CSO ~CT S 6yMa>KHoi:1 

Ma CCbl, kotop ue o npeAenRIO TCR onsrr ­
HblM nyTeM ; 

~o ' x, So' SO ' ~H ' )'w Sw SH' - K03cjJ ­

cjJl-1l.\ l-1 e HTbl , 3aSI-1CRU1l-1e OT KOHCTPYKTI-1S­

Hbl X napaa erpos 3ne Me HTO B poro pa 1-1 

CTa TOp a, Ha XOART CR 3KC nep1-1MeHTa nbHO . 

YcnoBl-1eM AnR Al-1c nep,l-1pOBaHl-1R 

6YMa >K HO~ Ma CCbl 1-1 pa 3 py we HI-1 R uepac­
nyuieuuux n yY KOB Bo nOKO H RB nReTCR 

He p aBe HCTs o (4) : 

N D > 3 "cr 
2

. " Q G- 1) , (4) 
2 .1: 11 " l1 PllA 

rne No- MOU1HOCTb, 3aTp a Y l-1 Sae Ma R pnA 

Ha Al-1 cn ep,l-1pOB aHl-1e, B T; 

0- Ha npR>KeHl-1e He06xOAI-1MOe AnR 

pa ap y ure uas nyYKa BonOKH a , lla: 
j - cre neus 1-1 3 MenbyeHI-1R; 

En - MOAyn b ynpyrocru ny YKa aepac­

nyuieuuoro Bo n OK Ha, lla: 
ll pnA' - K03 cjJcjJI-1 1.\ I-1eHT n o neaa or o 

Ae i:1 CTB l-1 R pnA . 

V1cXOA R 1-13 peonoru-reckax CBO~CT S 

6yMa>K Hoi:1 Ma CCbl, cnenyer. YTO c03Aa ­

Hl-1 e Al-1 cn e p, l-1 p OBaH HOIO n OTOKa Ha Bbl­

XOAe l-1 3 annapara B0 3 MO}l{ HO npa Bbl ­

n OnH eH1-1 1-1 ycnu sua : 

2 U
 
-0 2 y KP (5)


Y , 

O-D 

A 

PI-1C. 1. (xeMa ABl-1}l{eHl-1R nOTOKa 6yMa>K Hoi:1 MaC Cbl B poropao-nynsca uaouuon 
annapare: A - 30Ha Me xaHl-1y e CKO,O B 0 3A e~CTBI-1R ; B - 30H a panaansaoro 
aasopa: ( - 30 Ha orsona: 1 - xop nyc. 2 - pOTOp; 3, 4 - KOnbl.\O C n p Op e 3 RMI-1 

poropa l-1 crarop a: 5, 6 - pl-1cjJneHl-1R poropa l-1 craropa : 7 - perynaposxa saaopa : 
8, 9 - BxoAH Oi:11-1 B bI X O AHO~ n aTpy6KI-1. 

rne U - CKOp OCTb n OTOKa B Bb lXO A HOM 

nar pyfiue annapa ra . M/C ; 

Dy - Al-1aMeTp BblXO A HOIO narpyfi­
ka annapara, M; 

Y - Kpl-1Tl-1yeCKOe 3 HayeHI-1e r pa ­
KP 

A l-1 eH Ta CKOpOCTl-1, KOTOpoe o ripe ue­

nR eT CR I-1 CX OAR l-1 3 pe o n O , l-1 Ye C K O~ 

KpI-1 Boi:1, (" 1 . 

H e p a c n YU1 eHH bl ~ ny YOK BonOKOH 

6YM a >KHO~ Ma CCbl cfin ana er 3 Ha Y I-1 ­

Ten bH o i:1 n p O YH OCT b lO B OTnI-1Yl-1e OT 

npO'JHOCTI-1 xanen s B 3 My n b c I-1 1-1 l-1 cry­

CT KOS B M en KOAI-1Cn e pCHO~ cyc n e H ­

31-11-1 . n 0 3T O MY AnR era AecjJopMa l.\l-11-1 

He06 xO Al-1MO n p l-1n O >Kl-1Tb YCl-1nl-1R 

CA SI-1,a, «oropue 0 6 y cnoBneH bi Mexa­

H l-1ye CK I-1 M B0 3Aei:1cT B l-1eM. ypasHeHl-1R 

(1) , (2), (3) YCTaHaSnl-1BalOT CBR3b 

n on e 3Ho~ MOU1HOCTl-1 C KOHCT PYKTI-1B­

Hbl MI-1 n a p a n e rpa x» p nA, n p e A Ha 3 Ha­

YeHHO ,O AnR A l-1 c n e p, l-1 p OB aH I-1 R 1-1 

Tp aH CnOpTl-1 p OBKl-1 6Y M a >K HO~ MaCCbl . 

Yc nos l-1 R (4) 1-1 (5) onpenenmorcn r ex­

H On O , l-1 y e CK l-1 M I-1 xapaK Tepl-1CTI-1KaMl-1 

6 YM a }l{HO~ Ma CCbl. 

Ta KI-1 M 06pa30 M, n o n y y e H Hbl e re ­
OpeTl-1yeCKl-1e Ja BI-1CI-1MOCTl-1 n 0 3 B on R­

lOT pa CCY l-1 Ta Tb MOU1H OCTb, KOTO p ylO 

He 0 6 x OAI-1M O 3 a Tp a TI-1 Tb AnR Al-1c nep ­

,l-1pO BaHI-1R 6yM a >KHoi:1 Mac c bl , Rs nR IO­

U1 e ~CR peonO,l-1YeCKl-1 CnO}l{ Hoi:1 CI-1C ­

Te Mo i:1 , C yvero« KOM nneKca , I-1 A P OMe ­

XaHl-1 y ecKI-1X cjJ a KTopOB, s 0 3Aei:1 CTS YIO­

U1l-1X Ha sonOKHO npn pa3nl-1 YHbl X KOH ­

CTPYK T I-1S H bl X napanerpax PllA. 
H a OCHOBa H l-1 l-1 np o seneun oro re­

OpeTl-1YeCKO,O aHanl-13a l-1 no Kpl-1TI-1­

YeCKoMy a uana sy nurepatyp uu x I-1 C­

TOYHI-1 K OB 6 bln o YCT aH OBneH O, YTO 

Hal-160nee 3 cjJ cjJe KT l-1 BHOe Al-1cnep ,l-1po ­

Ba Hl-1e 6 YMa>K HO~ Macc~ n p OX OA I-1T 

nOA Me XaHl-1y e CKl-1M B03 A e ~ C TSl-1 e M . 

n 0 3T OMY 6blno peweHO YCl-1nl-1Tb Mexa ­

H l-1yec K l-1 i:1 cjJa KT Op , s03 Aei:1 CTSYIO U1I-1i:1 

Hd 6y Ma>KHy lO Ma c cy , aa c-r er n orton­

H I-1 Ten bHO~ 30Hbl pl-1cjJneHl-1R S annapa ­

r e . ,[\nR 3TO IO 6blna paapatiorau a KO H­

CTPY Kl.\l-1R pnA AnR Al-1cn ep,l-1p OS aHI-1R 

6YMa>KHO~ MaCCbl C YCl-1neHl-1eM Mexa ­

Hl-1yeCKO ,O B03Ae~CTBl-1R (PI-1C . 1) . 
Pa3 p a 6 0TKa Ja U1 l-1 U1e Ha naTeHTOM 

POCCI-1~CKO~ ltJeAepal.\~H1 N~ 70154. 
p nA COCTOIH 1-13 xop nyca 1 (puc. 1) 

co Cnl-1p anbH blM O T B O Ao r~. Ha nonacr­
HOM xonece - porcpe 2 l-1 Me IOTCR Pl-1cjJ ­

ne HI-1R 5. H a pO TOp l-1 cra rop yC TaHo B­

neHbl xon s u a C n pOpe3RMl-1 3,4. H a CTa­

Tope l-1 porope. l-1MeIOTCR pl-1cjJ neHl-1R 5,6 . 

63 IGi.'!lfiIG:WI tlennonosa 5YMaraKapTOH 
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PI1 C. 2. 3aBI1C I1MOCTb npoueuruoro 

300 600 900 1200 1500 
MOU\H OCTb ua A~ cnepr~po8 aH~e, BT 

C = 28,5 . e·O . OO!74 .No ; (6) 

C = 54,642 . e O.OO l H o • (7) 

cjJ aTH O~ 6e ne H O ~ ue n n c n o au 11 3 
x s0 ~ HblX n0 pOA Ape BeC11 Hbl (6) 11 
An 51 6y MamH0 ~ Mac Cbl Ha 0 CHOB e 
MaKynaTypbl (7) (PYle. 2) . 

Peaynsr aru 3KC nepl1Me HTan bHbix 
I1 ccneA oB aHI1~ , nonY4eHHbie np l1 pa ­
60Te annapara Cpa3n l1 4HblMI1 reoMeT­
pl14eCKI1MI1 napan erp a n« por o pa 11 
craro pa, npen crasneuu Ha puc. 3. 

1i1 3 puc . 3 BI1 AHO, 4TO C yBenl14e­
Hl1eM n on e3H o~ MOlllHOCTI1 pnA ­

30002000 1000 

o -l---­ ---I:::1I=-:=::F==a--1 
o 

nO lle 3Ha Sl MOW,HOCTb. BT 

25 ­r-­ - - - - - - - - - ----, 

• 

PI1 C. 3. 3aBI1C I1MOC Tb npouesrao ro 
cOAepmaHI151 uepacnyuieunu x ny4KoB 
BonOKOH OT MOlllHOCTI1, 3aTpa4 eHHo~ 

Ha Al1 cneprl1pOBaHl1e B pOTOpHO­
nynbCal.\I1 0HH OM annapare : 1 - An51 
6YM amHo~ MaCCbl Ha OC HOBe 
cyn b cjJ aTHO~ 6ene Ho~ uenmonosu 113 
XBO~HbiX nOpOA ApeBeCI1 Hbl; 2 - An51 
6YMamHo~ MaCCbl Ha OC HOBe 
Ma KynaTypbl 

An51 11 3MeHeHI151 Wl1pl1Hbl aas opa B 
30He pl1cjJneHI151 A npeAy cMoTpeH o 
pe3b60Boe CO eAI1 HeHl1e 7. 06pa6aTbI ­
BaeMa51 cpeAa nOAaeTc51 BO BXOA HO ~ 

nar pytio« anri apara 8 11 YAan51eTc51 4e­
pea H arHeT aTenbHbl~ rp yoon poson 9. 
nY4KI1 nepacnyuieuuer x BonOK OH sa­
Aepml1 BalOT C51 nepen KOnbl.\aM I1 11 OT ­
BOA51T C51 B 30Hy pl1cjJneHI151, rne npouc­
XOAI1 T I1 X I1HTeH CI1BH Oe Al1 cneprl1pOB a­
Hl1 e nOA MeXaHI14e CKI1M B0 3A e ~ CTBI1 ­

eM. TaKI1M 06pa30M, C03AaeTC 51 1.\I1PKY­
n51l.\l151 B annapare , OC HO B HO ~ nOT OK 

6YM a mHO ~ Macc ~ np OXOAI1T 4e pe3 
30Hy panuans aoro aasopa B, rAe ocy ­
utecrannerca B 0 3Ae~ CTSl1 e Hd ofi patia­

Tbl BaeMYIO cpeny YA apOM, nyn b C al.\l1e ~ , 

KaSI1T al.\l1e~ 11 ml1AKOCTHblM TpeHl1 eM. 
Al1 cn eprl1p OBaHHbl~ nOTOK 6YM am HO~ 

Maccbl OTB0AI1 TC51 4epes sblXO AH0 ~ 

narp ytiok, npOXOA51 30Hy C. 
nyTeM np OBeAeHI151 np 0l.\ eA YP~ 

3K C n OHeHl.\l1 anbH O~ per pe c cl1l1 
6~nl1 non Y 4 eH~ 3a SI1CI1M OCTI1 An51 
6YM am HO ~ MaCC bl Ha oc uo se cyn s­

npo
l.\ eHTH Oe conepxa uue uepacnyuieaa u x 
ny4KoB BonOKOH CHl1 maeTC 51 . llpoee­
AeHHbi e 3KC nepl1 MeHTanbHbie uccneno­
SaHI1 51 B pnA Cpa3nl1 4HblMI1 reon er pa­
4eCKI1 MI1 napawerpana poropa 11 CTa­
r op a n03Bon51IOT yr aepxcnars 06 I1 X 
Sn l1 51 HI1 I1 Ha cre neus Al1 cnepr l1 posa­
HI151 6 YM amHo~ MacCbI . rpacjJl1K TaKme 
noxa ausaer peskoe YBen l1 4eHI1e no­
ne 3 HO~ MOlllH OCTI1 Ha KO He4 HO~ CTa ­

AI1I1 Al1 cneprl1pOB aHI151, korna rpe tiyer­
C51 YM eHbWI1Tb cone paca uae uepa cny­
llleHHblX ny4 KoB Hl1 me 1 %. 

npl1 npOBeAeH1111 3KC nep 11 MeH­
r ansuu x I1 ccn eAos aHI1~ B pnA KOH TpO­

n l1 pOBan l1C b Anl1H a BonOKHa 11 crene us 
nowcn a 6Y M am HO ~ MaC Cbl (PYle. 4). 
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BpeM~ o6pa6oTK~, M~H 

a 

PI1C. 4. Bnlo151Hl1 e 06pa60TKIo1 6YM a mHo~ 

cOAepma HI151 uepacnyuieuuux ny-nc cs 

BonOKOH OT none 3H o~ MOlllH OCTI1: 

1 - pacveruue 3Ha4eHIo1 51 cjJYH Kl.\l1101 

C = f (Nl;) npa zpp= zp(= 30, l, =0,01 M, 

0=0,125 M; • - AaHHble, nonY4eHHbi e 

onblTHblM nyTeM npu zpp= zp(=30, 

[p=O,Ol M, 0=0,125 M; 2 - pac4eTHbie 

3Ha 4eHI1 51 cjJYHKl.\lo111 C= f (Nl;) npn 

zpp=zp(=40, [p=0,02 M, 0=0,12 5 M; ... ­

AaHHble, nonY4eHH bie onblTH blM nyTeM 

npl1 zpp=zp( =40, lp =0,02 M, 0=0,125 M; 

3 - pacveruue 3Ha4eHI1 51 cjJYHKl.\l1101 

C = f(Nl;) npa zpp = zp(=50, lp =0,03 M, 

0=0,125 M; • - AaH Hbie nonY4eHHbie 

onblTHblM nyre n npa zpp= zp(=50, 

lp=0,03 M, 0=0,12 5 M 

70 
Q.. 60 1 
:3
 
0 

50 ­ro
 
'" 40
0 

0 " c:: 30.., 2
 
'" 20
<lJ 
c:: 
<lJ .... 
u 10 

0 

0 20 40 60 80 

BpeM~ ofipaoor x», M~H 

6 

~1a C Cbl B POTOpHo-nynbCal.\I1 0HH OM 
annapare ua 1013MeHeHI1 e Anlo1Hbl sonoxaa (a) 11 CTeneH I1 noncna (6) : 
1 - 6yMam Ha51 Macca Ha ocuoae cyn b cjJaT H o ~ 6en eHo~ uenmonosu 101 3 X SO ~ H b I X 

nopcn ApeBeCI1Hbl; 2 - 6yMamHa51 Macca Ha OCHOBe cyn b cjJ aT H o ~ 6en eH o~ 

uenmonoau 101 3 nlo1 CTBeHH blX nopon npeaecnau . 

l\enmonooa 6yMara KaPToH~]~~~~!l 64 
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vb IpacjJ~KoB, ~306pa}t{eHHblx ua 

puc. 4, B~AHO, YTO KpaTKoBpeMeHHai1 

06pa60TKa 6YMa}t{Ho~ r~aCCbl B pOTOp­
Ho-nynbcal.\~OHHOM annapare He3Ha­

Y~TenbHO Bn~i1eT ua YKopOYeH~e An~­

Hbl BonOKHa ~ ~3MeHeH~e CTeneH~ no­

Mona, cnenoaareru.uo KayeCTBO IOTO­

BO~ KapTOHHO~ ~n~ 6YMa}t{HO~ npo­

AYKl.\~~ He YXYAW~TCi1. TaK~M 06pa30M, 
po r opno-nyn s caun o nuuf a nn a par 
MO}t{eT 6blTb ucnoru.aouaa B rexuono­
I~~ MacconOAIOTOB~TenbHOIOornena 
npO~3BOACTBa 6YMa}t{HO~ ~ KapTOHHO~ 

nPOAYKl.\~ ~. 

nonyyeHHble Hd OCHOBaH~~ reopc­
T~YeCK~X ~ 3Kcnep~MeHTanbHblX ~c­

cneAOBaH~~ 3aB~c~MOCT~ n03BOni1IOT 

onpenenun, Bn~i1H~e KOHCTPYKT~BHbIX 

napa-ierpoe patio-rux 3neMeHTOB PflA 
Hd ere neue A~cnep,~pOBaH~i1 6yMa}t{­

HO~ MaCCbl. Ha puc. 5 ~ 6 npencras­
Jl El-l bl 3aB~C~MOCT~ np0l.\eHTHOIO co­

Aep}t{a H~ i1 Hepac nYU1e HHblX nyy KO B 

BonOKOH or OCHOBHblX reonerpu-re c­

K~X napaaerpos po ropa ~ CTaTOpa an­

napara. Bn~i1IOU1~X Hd A~cnep,~pOBa­

H~e 6YMa}t{HO~ MaCCbl. 

1-13 P~CYHKOB B~AHO, YTO npu yBe­
n~YeH~~ Y~cna auc rynoa po r opa ~ 
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Puc. 5. Bn~i1H~e KOn~YeCTBa 

aucrynoe pcropa ~ CTaTOpa 

Hd np0l.\eHTHoe cOAep}t{aH~e 

HepacnYU1eHHblx nyYKOB BonOKOH 

(D=0,125 M, l, =c 0,020 M): 1 - npu 

yaCTOTe BpaU1eH~i1 poropa n=25 c '; 
2 - n=30 c'; 3 - n=35 c'; 4 - n=40 c'; 
5 - n=45 c'; 6 - n=50 c '; 
7 - AonYCT~Moe 3HaYeH~e cOAep}t{aH~i1 

uepacnyuieuuux nyYKOB BonOKOH. 

craropa (puc. 5), a TaK}t{e An~Hbl 30Hbl 

p~cjJneH~i1 (puc. 6) npoucxonar CH~­
}t{eH~e np0l.\eHTHOIO cOAep}t{aH~i1 He­

pacriyuieuuux nyYKOB BonOKOH. CTe­
neHb A~cnep,~pOBaH~i1 TaK}t{e 3aB~­

C~T or yaCTOTbI poropa.BpaU1eH~i1 

B 1 6- ~ paal 
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P~c. 6. Bn~i1H~e An~Hbl 30Hbl 

p~cjJneH~i1 ua npoueuruoe 

conepxauue uepacnyuieuuux nyYKOB 
BonOKOH (D=0,125 M,): 1 - npn 

yaCTOTe BpaU1eH~i1 poropa n=25 c': 
2 - n=30 c'; 3 - n=35 c ' ;4 - n=40 c': 
5 - n=45 c '; 6 - n=50 c '; 
7 - AonYCT~Moe 3HaYeH~e cOAep}t{aH~i1 

HepacnYU1eHHblx nyYKOB 

TaK~M 06pa30M, onp enen s orc a 

onT~ManbHble leOMeTp~YeCK~e na­

paae rpu ~ pe}t{~M patio ru PflA, A~C­
n e pr ap yio ure ro 6yMa}t{HylO Maccy 

Ani1 3aAaHHo~ TeXHonOI~~ Macco­

nOAlOTOBK~. 
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B 2010 10,lJ,y BbILil,lJ,eT Vl3 ne-iaru 16-oe (!) nariaune CnpaBOYHVlKa «AApeCHaSi fiaaa 
npeAnp~S1T~~ L1,6n P O C C ~ ~ , YKpa~Hbl, Eienopycc~~ ~ Kasaxcraua», xoropoe pervnspuo 
nperinaraer CBOVlM YVlTaTenSlM peAaK4~S1 >KypHana «tlenmonoaa. EiyMara. KapTOH.» 
B 6yMa>KHOM Vl 3neKTpOHHOM anne. 

HOBoe Vl3,lJ,aHVle ,lJ,OnOnHeHO VlHepopMaLJ,VleLil 0 He,lJ,aBHO nOSlBVlBWVlXCSl npennpnarusx, BHero 
BHeceHbl Vl3MeHeHVlSl anpecuux ,lJ,aHHbIX, nepCOHanbHOIO COCTaBa pvxoeonnrenen, HOBVlHKVl 
accopnrue-rra Bblpa6aTbiBaeMoLilnpO,lJ,yKLJ,VlVl, He,lJ,aBHO vcrauoaneunoe Vl MO,lJ,epHVl3VlpOBaHHoe 
060pY,lJ,OBaHVle. 

KpOMe TOIO, B CnpaBOYHVlKe nOSlBSlTCSl HOBbie paanenu. 
l...\eHa CnpaBOYHVlKa B 2010 I. - 30 ycnoBHblX e,lJ,VlHVlLJ,. 3aSlBKVl npVlHVlMalOTCSl no e-mail: 

info@cbk.ru VlnVl no epaKcaM: (495) 258-39-36; 258-39-37; 258-39-38. 
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