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OHUA.ff XAPAKTEPHCTHKA PAEOTH 
AKirywu,HooT1> npodJieMH. llcCJie.u;o~e nponeccoB MHOJleCTBeHHoi:t re

He~ tiBCTHit B coy.u;apeHBIDC 8,lij)OHOB C HYKIIOH&m H SQUl8MR Ilpl'[ BliCO
KIDC BHepnmx JJ;a8'1' BBJKHyJ) mtcix>J)MB.ItHJJ, Heo6xo~ ~ BWICHeHWI II.PHpo
'AH H JtHHaMRKH C:wn.HHX B3EmMO.u;elcTBml. 

B pesyJI:&TaTe 3KCII8pHM8HT8JIJ,HOI'O H3Yti8HWI nponeccoB MHOJlteCTB8HHO
I'O pol!,IteHWI B 8,lij)OHHHX coy.u;apeHBIDC IIOKaSaHO, ti'l'O 60.7ll>myJ) ;D;OJID Ha6.mo
.n;aeMlllC B XOH8tl'.HOM COCTomnm t?aCTHit COCTa:BJISiJOT npOJtYKT!i paona.ita peso
HaHOOB. I!OBTO!ey' xapaKT8.PHCTHKH pesoHaHCOB Jzytilll8 OTP8litam JtHH8.l.m:ey 
B38l'lMO.n;elcTmm, ti8M tiaCTH!tli, Ha KOTOPli8 OHH paon~OR:. liCCJI8,Il;OBa
BH8 o6pasoBawm pesoHaHooB B 8JlPOH-JI.D:8PHlilX coy.n;apeHBl!X nosBOJISieT no
JIY'lllTl> CB8.D:8HWI O xapa.KTepe BSBl'lMO.n;elcTmm roiapxoB C Jm8PH!lM BemeoT
BOM. 

liSY118HH8 OBOIOTB MHOI'OimOHHHX OHCTeM ( m. TL) ' o6pasoBaHHHX B 
8,IU)OHHI:IX BS8l'lMO.n;ettoTBK!iX, mtTepeoHo no H8CKOJIJ,KHM npl!tiHHaM. Hanpm.rep, 
B8lltHO SHaTl>, KaIGI8 xapa.KT8.PHO'l'HKH (m.~)-o:e:cTeM o6yOJIOB7l8Hli pol!,!l;eHH-
8M peSOHaHOOB, a KaKH8 - OTPallaDT 60Jiee o6m:e:e 3aKOHOM8pHOOTH nponeo
oa MHOX8CTB8HHOI reHepa.uim tiaCTHit. liOOJI8,Il;OBaHH8 xapaKTep:HOTHK peso
HaHOOB H MHororm:ommx OHOTeM H806XO,ItHMO n,m npoBepKH paSJIHliHl,IX Teope
T:e:ti8OKHX MO,D;eJiett OR1I1>HWC BSaHMO,D;8i!:CTBHI. 

UeJI1> pa6oTH: 
- HOOJI8,Il;OB8.HH8 o6pasOB8lmll MHOI'OIIHOHH!ilX OHOT8M H M83OHJWX peao

HaHCOB B IIHOH-HYKIIOHHHX H ImOH-yrJiepo,Il;HliX BSaJ!MO.u;elcTBK!iX II.PH HMIIyJIJ,
O8 40 ThB/o; 

- H3Yti8HH8 M8XaHH3Ma poJt,D;emm Jil'I,Il;HpymtIDC Im:OHOB B .:rr+p- H 3C-p-
- ooy.n;apeHK!iX npz 16 H 40 raB/o OOOTB8TOTB8HHO; 

- opaBHeHHe sxcnepm.reBTaJI:&HlilX pesyJI:&TaToB o npe.n;oKasaHMMH Teo-
peTneoKHX !.l)JJ;eJiett. 

HoBHsHa pa6oTH swum11aeTOR: B TOM, ti'l'O BnepBHe B 8JlPOHlWX ooy.u;a
peHK!iX aaCSJnmeHH mtTe~peHitHoHHHe KOppe.nmnm Tpex To~ec'l'Bemmx rm:o
HoB, XOTOpHe H8B03M0JmO 06'1,JIOHH'l'J, TOJil,.KO BKIIB.n;OM ,D;ByrtaOT:HtIBHX xoppe
~- IlOJryq8Hli ll8pml8 8KOII8pHMeHT8JI:&Hli8 JJ;aHH!i8 IIO RHK1lll3HBHOMY polt

,Il;8Iml> M83OHHHX pesoHaHOOB B ImOH-Hel'l'poHHHX H IIHOH-yrJiepo,Il;HliX B3aHM0-
.n;elCTBK!iX ll.PH BliOOKHX aHepr.wcc. YOTaHOB7l8HO, ti'l'O B IIHOB-HYMOHH!iX O0-
y.n;apeHK!iX SHaUTeJIJ,HYJ) ,Il;OJID JIH.D:HPYDIIHX IIHOHOB OOOTa.BJilb:l'l' npo.n;y.KTH 
paoII8,lta .I'°- , 5- H s- - pesoHaHOOB, o6pasoBaHHHX BO \PpanreHTanHOHHOI 
oCSJiac'l'H H8JI8T~el t?aOTHitii. . . . .. • . 

Hay,masJ JI npa.KTltti8OKall geHHOCTJ, pa6oTH. Ilo.,ryt1emme B JtHOO8p'l'a-
ItHH pesynTaTH IIpe,Il;CTB.BJVmT SHatiJITeJll,HHI no o6i>8MY JI co.n;epzamm BKO
nepm.reHTaJlJ,HHI MaT8.PllaJl O SaitOHOM8PHOOT.f.lX nponeoooB MHOX8OTB8BHOI'O poll-
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aHeprmrx:. Ilo,It'l'B8plK,It8H p!I,It npe,Il;C.KaSamn! KBaP.KOBOtt MO,Il;eJIH. Pesyn-raTH 
paOOTll BaimH ,It11lt ,Il;aJibHet!mett paspa6oTKH Mo,11;enen MHOllt8CTB8HHOfi reHepa-

i:om 'laCTmt. 
IIpe~araewe M8TO,n;l,I HCCJI8,Il;OBamm: npo11;eccoB MHOJlt8CTB8HHOI'O poa-

,I1;8Hml qacTmt ll..OryT 61:lTb HCIIOJlbSOBaml ,It11lt aHaJIHSa aHaJIOI'H'IHHX aKCIIe
pllll8HT8JIDHHX ,Il;aHHHX II.PH 60Jlee BHCOKllX aHepmax H B pe~ o ,I1;PYnooi 

Ha'l8JII>HHMl11 'laCTmlB,Ml!. 
,Ua.rume 'A1!CC8pTainm MOryT Ha.fiTll IIpml8H8Hl18 IlpH Ma.HHpOBaimll HOBb!X 

3KCIIepm.1eHTOB IIO B88.liMO~eilcTBlliiM a,IUJOHOB C HyRJIOH&m H MJlaMH• 

AIIpo6mtWI pa6oTH. 0CHOBHHe pesynbTaTH pa60TH ,Il;OM~Cb Ha 
MeliJlYH8.po,ItHHX KOHql8P8ImWIX IIO qlll8llK8 llHCOKllX aHepntlt B TOKHO (1978), 
J!Kcca.6oHe (I98I}, Ha ceccmoc 0T,Il;M8Hlllt smepHott qJHSllKl! AH CCCP B 
I979-I98I r.r., Ha ceMIDiapax JIB3 owm, :W.PB3 Tn' H OOB8In8.HWIX MeliJlYH8.
po,Il;HOI'O COTpy,l'.Om'i8CTBa IIO HCCJI8,Il;OBSHIDIM MHOltEICTB8HHHX IIpo11;8COOB Ha 
,ItBynreTpoBott nponaHonoit .KaMepe JIB3 owm. 

Ily6n.teamm. 0CHOBH08 co,11;epmume 'AHCCePTaJ:ont ony6.mrnoBaHO B BOCb
Ml!l CTaT:&JiX B iJCYPHM8 "H,11;epHWI qlll8ll:Ka11 li B Bli,11;8 IIpellplUITOB OW!H •. 

06~eM lllICC8pTait!ffi. Pa6oTa COCTOHT HS BBe,11;emm, 'l8THP8X rnaB H 
saK11ll'lemm. TexcT oo,11;ep,mT III CT_pamn:t, BKIIIO'IWI I9 Ta6.1nm n 36 .PH
cyHKOB. CIIHCOK. nHT8paTY.PH HaC'IHTHBaeT IOI H8ltM8HOB8.HH8. 

ABTOp Swmmta8T OJie,uvmntepesynbTaTH: 

r. ,llaHHHe IICCJie.rtOBa.HIDI I70009ip-, 6D00.1i'i1-n I5000.1r
1
~c-Bsa.HMo

~ettcTw IIplI IIMIIYJII,08 40 ThB/c, IIOJIY'l8HHH8 C IIOMO!ll1>ID e,nHHoil MeTO'Al!KlI 

IIplI yqacTIDI aBTOpa. 
2. PeSy.,IbTaTH aHaJIHSa CBOi3:CTB MllOI'OIIHOHHHX OlIOTeM, o6pasoBammx 

B IIHOH-HYMOHHHX BSam.ro,11;ettoTBWIX npn P = 40 ThB/o. 

3. Pesy.,IbT8.TH no lIOCJI8,Il;OBEUmlll~ xapaKT8pKOTHK M880HHHX pesoHaH
OOB C_p0 , w,_:f),poJKJJ;eHHHX B 1,·11-ii !JC:iit-coy,11;apeHWOC IIPH P = 40 TuB/o. 

4. ,llamme, IIOJIY'l8HHH8 IIPK nsyqemm M8X8.Hll8Ma o6pasoBa.HWI Jm.XtliPY-
DlntX IIHOHOB B 11::'·p- H :JC p - B38lIMO)t8ilCTBWtX npH !6 K 40 TuB/o. 

5. BHBO,n;l,I, o,11;enaHHHe IIPH opaBHemm IIOJIY'l8HHHX aKOIIepHMeHTaJibHHX 

,11;8.HHHX O TeopeTH'i8CKHMll MO,Il;emn.m:. 

CO~P.lKAIIBE .IJ,HCCEPI'AUHH 

Bo BBenemm OTM6'18.8TOll a.KTY8JIDH00Tb HOCJI8,Il;OBaJmSI xapaKTepHCTKK 
pe80H8HCOB H MHOI'OIIHOHHHX OKCT8M, o6pasoBa.HHHX B a,IUJOH'.""HYMOHHHX lI 

a,IUlOH-smepmnc B88lIMO,Il;Oi1CTBWtX II.PH BHOO.IWX :,rnepl'WDC. Cqx)pMynupoBaHa 

OOHOBH9JI U8nb ,Il;HC08p'r~. 
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B rrepBofi r~a.Be pacCMaTpKBalOTCJI MeTo,Il;H'leOKKe oco6eHllocm nponecoa 
llOJIY'l8ImR ll o6pa60TKK 3KCrrepHMeHT~Hb!X ~aHHHX. 

3KonepBMeH~MbHWl MaTepnaJI IIOJJY'{eH c IIOMOI!IDD ,ItBYJCMeTpoBott npo
II8.HOBOa nysHpbKOBOil KaMapH ,nTIIl{-500 JIB3 0:mll. IlpnBO~TU!i OCHOBHll8 
xapaKTepKCTKKH KWirePH H CHOT8M!l qic>TOrpa(PllpoBSJmR:. Cpe,IUlee SHa'lelll!e 
HBnpru!te.HHOCTK MaI'HHTHOro IIOJIR: B pa6o'!eM o6~eMe .IlTIIK-500 COCT8.BJIII8T 
H :::::- !5 KI'c. KaMepa 3KCIIOJraPC>B8JlaCb B nyqKe !TI.--M880HOB C m.my.1lbCOM 
P = (40,00 ± 0,24) ThB/c Ha cepnyxoBCROM YCRO,PRTMe. 

Ilpoc:IDTP C'l'epeo<fi<>TOCHKMKOB IIpoBO,ItWICR Ha rrpocMOTpomcx: CTOJI8X 
EIIC-I, EIIC-2 n CA.\IBT. Boero 6wro npocMoTpeHo OKOJIO IOO THC. Ka,IUJOB. 
Sqxfelt'l'DHOCTb ,Il;BC'!tHOro .IIpoCMOTpa ~ Haxoaotemm B31UIMO,ItelCTBHil C tmc
JIOM BTOP~ sap.uemmx 'lSCTlm l'\.t ~ 3 COCT8.BJIII8T 99, 7%, a ~ v·
- ,:zacTmt H d- - KI38.HTOB e~KTHBHOCTb paBHa 99%. 3aperncTpnpoBaHH1,!e 
co6HTHII ~eHT~J?OB8JIHCb IIO CT8.H,Il;a!)THW4 ~ IIpoIIaHOBHX RB.MeP RPH-
TepKllM Ka.Et .'.fC p- , 3"(.-1'\.-:- B .'.Jt- C - BSamA0,11;aitCTBRll. 

0T06pawme IIPII IIpoCMOTpe C06UTR!I HSMapMlICb Ha IIOJlYaBTOMaTax 
Tmtn IlYOO, pa6oTamnrx Ha .nmmn o 3B?l E3CM-4.IIoCJie.nyIOll!Hil o6cqeT pesym.,
TaToB H3r.repemi.fi H qiopr.mponamie JI8H'l'll cyv...mpHUX pesyn'l'aTOD (:DST) 

npomlBO)mJ.[i{Cl, Im 3B?J C.UC-I604A. Ha SaMD'lKTeJIDHOM oTane IIOJIY'l8HWI 
.DS'l' npoBO~'ICSI OT6op co6HTml, a Trut'le V

0
- 'laOTmt H ct-I<BaIITOB 

0 yqeTOM e®:e&TllBHOft o6JraCTH DX pe:mcTpamm li Ka'l80TBa HSMOpeimff. Il 
pesyAbTBTO TO'IHOC'l'b onpe,IteJI8HRfI napru.reTpoD DTOPB'IHHX IIHOHOB OKaSa
JiacJ, pamtoil: 

<AP> a 0,I076 ± 0,0005, 
< p> 

< li,:l<a- .J.. > = 0, 00557± 0, 00003, 

< t:. .ft> = 0,00338± 0,00002 pa,n;., 

r.zta P - m.my.u,o 'laOT~; d- - rJIYdmnmi! YI'O.lt, a ft -aSD\)'T8JI1,mrlt 
yroJl. 

OimcWI MeTO.It IIOJIY'l8HlVI (WHKlllnt paspen:emm: YCTallODKll IIO a~KTHB

HOI mooe ;rr.,m OIICT8MH BTopwnrax 'laoTmJ;. <l)yi{RitWI.paspememuI .mme11Ho 
SaBHCl!T O'l' s!pfeimmHott Ma.OCH ;rr.,m Cad)_ , (2'.IT)- H (330-cxcTeM. 

PacoMOTpeHU IlOIIpoOH, CDli8llHHW8 0 mmueJmeM TO.PM08HHJ: J- -.KBWI
TOB, YlIPYl'.IU lil .ROrepaHTHHX co6HTd. Iloxasaito, 'ITO H8ynpynte· B88.HM0-
,11;eitcTBU :n.- -MSSOllOB o S,IUl8l4lI yrJiepo,na (3t·i2c) OOCTMT B3 49,3 % 
.'.ICC.-, 26,4% .'.1Cp- H 24,3 % 3e-t'\.. - co6HTd. 

Cywm~ CTafflOTJma OOOTaJ'!JIJl8T !7000 .'.n:-p- , 6000 .'.JI"-- 11 
15000 .'.r(,-i2c - BSam.s:>,Il;elCTBHil npn :nmynce 40 I'aB/o. O'l'OT 9ROII8,PH-

3 



MeHTaJI!>HI:dt MaTepHan: aHBJm3Hpc)BaJICJI ,wIJl IlOJIY'ieHRII lpHSK'iec.EGIX pesyJII,

TaTOB, nome.ttmme B .Il:aHHYJO pa60TY. B 'ieTBeJ)Tott rJiaBe .Il:l!CCeJ)Tarnm 61:l
JIH T!UO!t8 KCllOJI!,SOBaHl:l axcnep1!M8HT8Jl!,Hl:le JJ:aHHl:le no 500 Tl:lC. .'.Jt + p -

-coy,n;apemnt npx P = 16 I'aB/c, n0.7IY'ieHHl:l0 Ha JJ:ByxMeTpoBol! no;a;opo;a;-

Hott KB.Mepe UBPHa. · 

BTOpali rJiaBa llOCBRm8Ha Rsy-qemm CBOttCTB MHorormomrax CBCTeM, 

o6pasOB8.HHl:lX B ImOH-HYK1IOHHl:lJtBS8l!MO;a;ettCTBWIX llPH m.myJI!>Ce 40 I'aB/c. 

HCCJI8JJ:OBaJIKCl, l!HKJII03l!BHl:le pea~ CJI8;a;yDlllDC TIDIOB: 

gc~ p-H-r\..3""( + X., 

.'.JC--h..➔ l'Y\.3t + x., 
(I) 

(2) 

r.D;e m. -'ill:CJIO ImOHOB ( tn. = 2,3,4). AHwm:sBpoBBJmCl, pacnpe;a;eJieHRII 

MHOI'OimOHHl:lX CBCTeM no 8qql8KTRBHOtt MSc'ce, nonepe'iHOM,Y' m.myJI!>CY B 

npo.D;OJil>HOtt 61:lC1'pc)Te. Oxasan:091,' 'iTO xapaKTepRCTHKi! { ~) - CBCT8M 

B OCHOBHOM onp8,D;eJI!DOTCH 9qql8KTllBHOtt MB.econ B 'ill:CJIOM IlROHOB B CHC

TeM8 H npaxTH'iecKH He sa.BHCHT OT 88 sap!i.Il:a H Tima MHlll8HH ( p I h..) · 

Ilon0pe'iHl:ll! :m.myJI!>O MHOromtOHHl:lX CBOT8M paoTeT O yneJilflieIDl'.8M mt 
8qiqi8KTBBHOH Ma.CCl:l. Ha pl!O. I IlP8.Il:CTSBJI8Ha Saml'.CHMOOT!, nonepe'i-

HOI'O HMTIYJI!>Ca OT a4)ileKTHBHOtt MaOCl:l ,wm l !2'.IC)- , l3st)- H l'i3t.) -
- CHCTeM C Jm61:lM sap!i.Il:OM, o6paso:eamwx B .:rc:-p- BSam.ro;a;ettCTBK!DC npg 

P = 40 I'aB/c. 0TJ48THM, "ITO npm&epHO TaKBJI lt8 38.BHCHMOCTl>·nonepe'iHO-

ro HMTIYJil>Ca OT MaOCl:l Ha6.1m.D;aeTCJ'I ,wIJl "ISOT~ . (.'.I[~ 1<
0

, J~'CJK ~}-- nap' 

o6pasoBBHHl:lX B coy;napeHHIIX a.IU>OHOB. 

HoOJie;a;oBaJiac1, 88.BHCKMOCTl, H8BHBSPHaHTHOI'O .Il:l!4)ilepeHUHaJI!,HOI'O ce

'i8HRII o6paSOBaHBH IlHOHOB, .Il:B-:{X- H TP8XIlllOHHl:lX CHCTeM OT Il0Il8P8"IHOI 

"~ 
r,---r•x 

liOlil/c .. .. 

i ~ ··tJ 
ID t. if'":_ 

~~( 
.. 

.• ~ ... " . , •-~ 
· 1-K _...... . :=: ,· 

. D ' • $ 

M.,.:r.1 • 

PHo. I. · 

SamlOJIIMOOTl> :ope;a;H8I'O Il0Il8pe"i-· 

Horo HMilYJI!>CB OT a4)ileKTHBHOA 
-MB.OCH ,wIJl . ( m..'.IT)- ·cxcT8M. 
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eBepnm. ltlIJI Il8BTpaJO,BOI o6Jlaou: &Ta SamtCJD«>C'l'l, y,D;OB:JieTBOPHT8JI1,HO 

OIIJICJDaeTCJI llpc)CTOI 8KOilOH8mtmUU,HOI 4lopJ1yJIOI 

j_ clG' - (E..,-M)/'T' 
~~ =: ~ e I (3) 

.L 

B ROTOpol SH8118Hlle napmaeTpa T OJiado SamtOHT OT 11HCJia 1180T~ R 81p-

ql8ImmHOI MaOCK CHCT8MH ( 1' ::=- 130 MaB) • 

IIOKa.SaHO, 11'1'0 TaKB.H ymmepCaJil>HM 4lopaa SamICEMOCTB H8HHBapKaHT-

HOI'O ~P8Hn1!8Jfl>HOI'O 08118HRII o6paso:eamm ( m.JL)-CKCTeM OT nonepetI-

HOI 9H8prBK o6yOJIOBJI8H8 r.xamnm odpasoM xapaKTepoM O,D;HOtiaCTJ!tIBHX 

l!IHKDlSlllBHHlt cne.KTpoB llKOHOB. 

Ta.KHM odpasoM, XO'l'JI BO MHOZEIOTE8Hma: npoi:teccax llpoKCXO.Il:l!T 06JIIJil>

H08 poz,nege pesOHaHOOB, Olll!: MSJIO BJD!JDlT H8 CBOICT:sa MHOI'OimOHHHlC 

OHC'l'eM. Xapa.KT8pl!CTBIGt (m..'K)- Cll£C'l'8M onpe,Itemtmoa, B OCHOBHOM 

o.nyqalHm.m .BD?,t:bm:BitRJO,m IlROHOB, 11TO O:BR:88.HO O dOJil,IIIHM tIKOJIOM IlKOHOB, 

o6paao:samna: B aTJDC npoi:teooax. 

H3}"18JIHOl, a@)eKTl:l BH'l'epqiepemom;, CBll88HHH8 0 npo.llB:JI8HK8M doa&
OlllMM8'l'pml, ~ JJ:ByxmIOHHHX Cll£0'1'8M B SaBHCHMOC'l'K OT BX a@)eKTHEHOit 

MaCCK. B &TOM OJIY'l8.8 8@>elt'l' mrrepqiepemom; ,ll;OJill8H npo,IBJIJi'l'!,CJI KaK 

IlpeBHlll8HK8 8RCll8p:e:M8H'l'aJil>HOI'O paonpe;a;eJieHRII Ha,It 4loHOBl:lM (des y-qeTa 

HHTepcliepeHnJ!H) npH WlJOOC SHa11emva: a@)eKTHBHOI MaOCH. B KatI80Tl38 

4l0Homa: xpmmx HOIIOJil,SOB8JDIOl> paonpe;a;eJieHHH no aqqie.KTHBHol Macce aa
puemna: IlKOHOB KS pasma: codl:l'l'BI O Y'i8TOM HX 'l'OilOJIOI'HH • .nan:ee ql0-
HOBH8 Oil8.KTpl:l lllpt,mpOBMHOl> Ha 8KCll8pl!M8HTaJil>HHe, HatIKHM C H8KO

Toporo 8Ha11emm 84)ileKTl'IBBOA NBCCH ( M,,._.) 
1 

H CTpc)WIRC!, ]38.IIJAEHH O'l'HO
meHd R(M}: N-..... I Ml. 

Nt,,ti. (M} 

Ha pgc. 2 llOKaSaHO paonpe;a;eJiemte R.(M) ,wIJl l3t.- .:rr.-1- CKOT8M, od-

pasoBaHHHX B .3Cp- BsaHMO;a;elOTmmx IlPH P = 40 I'aB/o.IlpHM~o,4 I'aB 

PHo. 2. 
Paonpe,»;M8HK8 R (M) ~ 

(.'.Jt~.::rt~J-CKO'l'8M. Kpna11 -

peSYJD,'l'aT annpoKOm.ta.ItKH. 

R 

1,5 

0,!I 

5 

a.~ 0,5 

,r-p -2r,x 
401i&/c 

0,6 0,7 0,8 MfiB 



3Ha.1l8Hlm R<M) ~ i , T • 8 • Ha6Jm.ItaeTCSI np8Blllll8HR8 8ROll8pm,!8HT8Jll,-

HOI'O paonpe.nMelml! Hll.It q>OHOBHM. Pacnpe.nMemm: R(M) annpo1tcmmpo11a

JIRC:& OJI8.nyD]lHM J3Hpallt8HR8M: 
a i ) 

-BIM - !1/"m ) 
R.(M)=:lt.1.(i-i-.:1t1e. , (4) 

r.ne :1\:1- HOp.ml)OB011Hldl K08~8HT, .:ll:.2 - onpe.I(8.7tll8T BM8,It mrrep-

qiepmmuoHHoro tfJieHa, a B - nap&reTp HaMOHa, aami:cmitmt OT 

npocTpaHCTB8HHO-BpeM8HHWC xaprutT8PHCTHK oOJiaCTH HBJIY'i8HKII nHOHOB. 

B Ta.6Jmtr;e I np8.I(CTaBJI8HH 3Ha118HKII napa?.feTpoB annpoKCHMallHH MIi 
l.Jt_.'.:it_)_ H (:Jt+!Jt.1'}-cHoTeM. BeJIHTilIHH "1:2 K B MIi (::rr.-.n.-)_ 

- OROT8M 6o.nme, 118M ,n1IS! (.'.K+jt-1-J, 11TO YIU13HBa8T Ha pa3HH8 M8xaHR3-

MH 06pa30BaHKII .3't: H 3(+_ M830HOB. OrlleTKM, 11TO MIi (:JC.+'.JC)_ OHO

T8M no.no6JWX KOppeJI.IIll,Hfi He Ha.c1Jm.nae~CSI. 

Ta6.inma I. 8Ha11elml! napaMSTpoB annpoK~ 8ROII8PKMeHT8Jll,HHX 

.nammx no q>O,PMYJI8 (4) IIpH M..,..:: 2Msc 

TKII OKOT8MI:l 

:rr-.'.IT.
.:rc,-+-..::rc.-t-

.:lt1 

0 97,4±0 0,06 . , . 
o,97?±b,ooa 

*2 
0,4s±o,06 
o,2o±o,04 

t3,(~)2 

I,4!0,2 
·+ o,s::i:o,2 

1-2/cr.rJ. 

30,6/27 
30,2/27 

. HOOJI8.I(OB8JIHO:& TaKXe sqxf)eRTH mITe~pemnm B TpeXImOlllWX CHOT8-

MaX nyTeM aHamsa oneRTpoB sqxf)eRTHBHHX Maco. <DoHonue paonpe,1teJiemm: 

oTpowm:o:& JtBYMfI onooo6aim:. B nepooM OJIY11ae Boe 3L -M830HH 6pwmo:& 

HS pasHmC oo6HT:d, a BO BTOpoM - l!Oll0JI:&30B8JIHOI:, ,ttBa ~ -M830Ha H3 

O,JtHOI'O oo6HT:wt HK HHM ,Jt06aBJJJJJIOJt TpeTd H3 .JtPYI'OI'O, 11T06H y-qeoT:& 

.J03YX'laOTH'mH8 ROppeJIJIInm. Ha PHO. 3 np8.I(0Tal3JI8HH BeJIHTilIHH OTHOmeBd 

R.(M) Mil (5t,~.:rc_-.:ir)- Ol!OT8M IIJ)H HOllOJI1,30»amm 'JJ:FJ'YX pasma: 4)0-

R 

2~ 

2{) 

Utti( 

I I 

ir·p~~r·•x 
40raB/c 

I 

-

11 I w~ # 1111,r,tr!rir~,tt 

0,51-

I I _J_ _J_ 

0,50 0,75 f,00 US Mr.~ 

PKo. 3. 
BeJD!lmHH OTHomeHd R (M) MIi 
(.'.IT,_Jt_.'.R,_)-OKOT8M IIPH pasma: q>OHOBHX: 

paonpe.neJiemua: ( • - des y-qeTa 

K X - 0 y,18TOM .I(ByX'U1CTH1iHOI 

mrre~pemnm). 

6 

lll 
,~ 

I~ 
~ 

HOBHX paonpe.n0JieHd. BR,JtHo, 11TO IIJ)H M,$ 0,6 I'aB 3HQ118H:wt R(M)),,i 

B o6omc OJIY1l8JIX, T.e. sqxlieKT HHTe~pemnm B Tpexmi:omna: OllCT8MaX H8-

B03MOZHO o6~omtTI:, TOJI:&RO BM8,ItOM ,miyxqacTJAHHX RO~. AHWIOl'H1l

HHI pesyJll,TaT IIOJIY1188TCSI Mil (T.'.it':'.il+)_OHOT8M. B (:TI: +:n:-.:rr-) -
-OHOT8Ma.X Ha6Jm.Jtaewe ROppe.nsnnm IIOJmOOTI:,Jl o6~CHJmTOJt ,miyxqaoTlfll-
HOI (3t-.TL-J-HHT8~peJmRel. 

Cne.nyeT OTM8TH'r1>, 11TO IIJ)H BH6~ol npone.n:ype IIOOTpoeH:wt q>OHO

BHX paoIIpe.I(eJI8Hd B03MOmiO Hapymemre SaKOHOB OOXpaH8H:wt 8H8prml

HMIJYJIJ,Ca JtlDil .I{PY1'lDC ,JtHHaMH"l80Xl!X ROpp8JUIItd, He OBR:Sammx O HHTePI>e-

peJmRel nHOHOB. lt1l:Ji BH.<lOH8H:wt poJm IIO.I(061WX HapymeHd OTJ)OJtlDilOJ, 

B8.7IJl[T,IHHH OTHOmemm R.lM) ,n1IS! HOiey'OOTBemm:x codHTBI, IIOJIY1l8H1WX Me

TO.I(OM MOHTe-KapJio IIO 11\YJI:&THnel)KIJ,epn:-qeoitOI MO.I(eJIR. 0Ra3SJIOOJ,. 1ll'O MIi 
]I;IJ9X- li! Tpexmi:omm:x Oli!OTeM B HOOJI8.ItY8Ll>M HHT8Pl3aJie,sipq;eKTHBHHX MaCO 

p0Jll, yxaaammx BHllle 4)aR'fopoB H80YJll8CTBeHHa. 

TaKl!M o6pasoM, IIPH BHMHS8 oneRTpoB sqxf)eRTJ!BHHX MaOO ]I;IJ9X- li! 

Tpexmi:omm:x Oli!OT8M TOllr,ll;80TBemm:x nHOHOB, o6pa30B8HHHX B .'.It- p -B3aJl[

m.neloTmtllX IIPH P = 40 I'aB/o, Ha6Jm,Itamo.s: mrrep(J,epeJmRoHHHe ItOppeJm"." 

mm. llPH aToM stlqieRT MIi (33C )-020TeM HeBOsMO,mo od~omrr:r, o no-

MOJltI:,Jl ,miyxqaoTJi!liHHX ItOppemnnd!. • 

B 'l'p8T:&el rJiane IIJ)HB8.I(8HH peSYJI:&TQTH KOOJI8.I(O:emmR: o6pasoBamm: 

MeSOHlWX p030H8HOOB B IIROH-HYMOHHHX li! nHOH-yrJiepo~ B3a:e:MO.I(eloT

mmx np11 HMIIyJII,oe 40 I'aB/o. 

Hsyquoo:r, Jm.KJmsmmoe :P03,It8HR8 M830HHHX peSOHaHOOB B 3e-p- H ~-
:.SL I'\. - ooy.napemmx. lt1l:Ji BTOI neJIR aH8JIIIIBHpoB8JmOJ, OIIelt'l'pH sqxf)eRTHB-

HHX MB.CO (!n:~j.. Oll0T8M~ B STRX one.KTpaX, KpoMe OHI'HSJIOB OT I'! K :S
M880HOB, OJI8.ltY9T yqHTHBQTJ, TaDEl B03MOZHOOT1> OTpW18H:wt paOII8,ItOB UJ

M880Ha ( u, -::rt•::rt-!li:0
) • IlosTOMY aRonepm.,:eHTWII,HHe paonpe,1teJiemut no 

s@leRTmmol uaooe M0t+.5t-) annpoxo:m.mpo:ea,moi, B OJie,lij'DlteM mr.ne: 

olN :: CJ>(M)[.i -4-J.JBWi'Jo(M)+c¼,~W-5(M)+cl3 t:..,(M)], (B) olM (.'.Jt+.'.Jt-) 

r,Jte R08~8HTH O.i OIIJ)B,t8JISD71' oe11emm pollr,ll;emtll pesOHSHOOB ( ; 0 , 

5,u>), Bw(M)- p8M'l'HmtOToime ~ Bpeitra-Blmiepa, F..,(M) _ 
- qiyHP:ItWt OTpalleH:wt W -MBSOHa li! CJ> ( /v\) - q>OHOBOe paoIIJ)8.I(8JI8Hl!8 • 

MaoOH It lllKJ)lIHH peSOHaHOOB dwm Sa\lmROHPOBaHH B OOOTB8TCTmm O HJC 

Ta6Jm1mmm 3Ha1le:imm.m; 0 Y1J8TOM 8ROII8PKM9HTSJil,HOI'O paspememDI. B Rall80T

B8 qioHa q> (I'-\) llOIIOJII:,BOBMHOI:, paOIIJ)8.I(8JI8H:wt sqxf)elmIBHHX Maco O,JtHOKMeH

HO sapa:zemmx IIROHOB 2 aHWIH'rlflleoKM K,Pm!M. Ce"ieHM o6paso:eaH:WI pe

soHaHooB, IIOJIY1l8lllm8 0 pasma.m q>OHOBHWI paOIIJ)8.I(8J18H:wtMI!, B IIJ)8.I(8JI8X Ollll!r

dox ,OOBII8,ItlU)'l'. Ilo.npo6HO IIpoaHSm!BHpoBaHa MSTO.I(Da BH.I(8JI8H:wt P830HaH

COB IIPK wooRHX sHepnmx. llOJiyqeHa oneHRa oe"leHd 06paso:samt11 w -m-

7 



SOBa B :iC-p - BSaHMO,ll;BitCTmvtX Ha OCBOBB aHSJmSa Cll8rrp0B M(:'.JC-t::Jl".:it.•l 
Ce'IBIDIB J.)Ol[,lt8BM UJ -MBSOBa omsa.:n:oo:& paBB1Dl (s±2) 11'.S, 'ITO Be llpo-

THBOpettirr pesynTaTB.M, lIOJIY'lBBHHM BS Cll8RTp0B M(St"".:ii:") • , 
B Ta.6Jm:IXB 2 Iij)8,ll;CTSB7I8HH mwm3HBBH8 C8'18BBII Jil cp8,IODl8 IIHOa8CT-

B8BBOCTl'I JJ°- ' u.>- l'I :r - IESOHOB, o6pasoBS.HBHX B Tl."p- D !jl-..... 

coy,11;apeHWIX IIJlH P = 40 I'&B/c. TaM EB ,ll;a.HH BeJll!l1mHH OTBOmeBBII cpe,11;-

BlIX MBOEBCTBBBBOOTB:lt p880HaBOOB ][ JL--M8SOBOB l'\.lR)/n.(.:Jt"). Hs STJ!X 

.nammx CJie,eyeT, 'ITO cetJ:eBBII pozJteBBII /'- u w -l'IBSOBOB IIPDMepHO 

o,ll;HBaKOBH, 'ITO corJiaoyeTca c IIPB.1l:ORS.SmmeM 8,lOtaTl!BHol ·KBapl(OBOI M0-

,11;e.,m. 

Ta6Jmna 2. Ce'IBBBII l'I ope,ItHRe MH0&80TB8BBOCTD pesoBaHCOB (;
0

, w, .5) 
B 5t9p- H SL°"- - BSam,!O.itelOTmvtX IIJlH P = 40 I'&B/ 0 

Bsam.«>
,11;elCT:B11e 

.JL.-p 

5t·1'\. 

PesoBaHc 

po 
UJ 

£ 

po 
UJ 

:r 

I'\. ~..uJ ..nl!.L 
"- c:rt·1 

o,43±o,o4 7,9:I0,7 O,I-4±0,0I 

o,4CJ±o,o4 7,:a±0,8 o,1g:!:o,01 

0, Dr-0, 03 I,3!0,5 0,02±o,OI 

o,4CJ±o,os 7,r±I,O O,I2±o,02 

o,36±o,o7 6,6±1,2 O,Ir±0,02 

o,07±0,03 I,:a±0,5 o,o:a±o,01 

06pasoBaBl'Ie p"... ' w- H :S- -MBSOBOB OJla.60 Sa.Bl'ICBT OT Tltlla Mlillll8mt 

(llpoTOH :writ H81TpoH). AHaJiol'lAHI:i:lt peSYJU,TaT lIOJIY'l88'l'CR IIPH 8HBJDIS8 

~peBnRSJU,HHX oetJ:eHd J.)Ol[,lt8BM _p°-M8BOHOB 110. KBSJU)aTY 11011epe'l

HOI'O m.myJI:&ea, llpo,ll;OJI:&HOit 6LIOTp0T8 H ll8peM8BBOI illelmmlia (::c) • 
IlpHMepBo"25 % Jt"-MBBOHOB B 3rN - BBam.l>,ll;BitCTBBHX llpH P = 40I'9B/o 

o6pasyeTOll OT pacna,ll;OB p 0
- , w- H :f-pesOHaHCOB. B pa60T8 lIORS.Sa-

HO, 'ITO ope,ItHR8 'IHCJia .P°- l'I UJ -MeSOHOB paoTfT C j'B8JDl'i8Hll8M 

MHOlt8CTB8BBOOTll BTOpll'mHX sapimemmx 'laOTmt. 

Pacnpe,it8JI8Jmli'. _p0 -MBSOHOB 110 llpo,ll;OJI:&HOit dLIOTp0T8 lIORS.SHBB.m 1 

'ITO B o6JiaoTH ~parMeHTaI]Jm HYMOH8. C8'18HWI odpasoBaHWI _,P0
-M8SOHOB 

MMLI { 6' :-·::::: 6"~-~ 0, 6 .,ur/ ) · • 0CHOBHOit BM8Jt B 08'18HBll 1113,m U8HT-

pan,H8Jt o6JiacT:& H o6JiaoT:& ~paI!,leH'l'SnHH .TC--MesOHa. IlpJI &TOM OTH0-

1118HH8 C8'18mi1l ~ STlilX odmlCTe:I r;;.~-J<:~-.:::: 2 • 
IlpoBe,it8BO CpaBH8IDl8 lIOJIY'l8HHLIX ,ll;aHHl,IJ: C Iij)8,ll;OR8BaHJMJGt ~ 

HOI KBSPKOBOI MO,ll;8JIH IIJlH y'!8T8 poau;emm T.RJ!teJiliX M8SOHHHX pesoruwcoB. 

IlORS.88.HO, 'ITO MO,ll;BJll:, B OCHOBHOM OlIHCLIBaBT SICOIIeplDIBHTanmle ,ll;aB-

HLIB • IlpoaHaJIHSKpo:aaHH ,naHHLIB lIO poJtJtBHlm ..f °- H :f -1188OHOB I JD.e»-

IIIK80ll It HaCTOJDll8MY BpeM8IDI B .'.lttp- K pp - BS8.HII0,1!;8ICTBBIIX. 

8 

,i 
l 
/ 
I 

f 
JI 

! 

B STO:lt ;ge l'JlaB8 llpHBB,ll;BHLI pesy.7l:&TaTH llICOJl8,ll;OBaHKII odpaaoBaHmI 

pesoHaHCOB ( _p0
, w, 1 ) B Jt.-"t - ooy,11;apeim!lX IIJlH P = 40 I'&B/c. OT-. 

,ll;8JlliHO BH,ll;BJIHJlCJl Mace codLITH:lt, B ItOTOPLIX llpoRBOlll1IO BS8.l!MO,ll;BICTBllI8 

ll8pBJ11moro 5t:mSOHa O H80ROJII,JmMH llpoTOHaJm SIJU)8 yrJIBpo,ll;a (5C-Vp), 

lt Jisy'lBJIOO:& l)OZ,lt8HllI8 p 0 
, W JI f B STlilX OOdLI'l'l'IIDC. MHOI'OffYMOBHLie 

B8aml:>,J1;8IOTBml -3\'.."Vp BL[,It8JIIJJIJIC:& 110 B8JI1AHH8 SJICRTpllI'leCROl'O sapsJ,Ita 

Q , ll8Jl8HOOHMOI'O OT H.YMOHOB .II,Iij)8 B OJICTBM;y BTOpR1mHX pe.lllI'l'l'IBJICT

OKHX 'lllCTHU. JlJm .1t. Vp - B88lD40,1!;8:ltCTBH:lt Q ~ i, l'I mt BK71a,ll; OTHOCH

T8.7l:&HO BC8X 3t•i2c. -OOY,ll;apeJid COCTaBJIHB'l' ( 18,4 ± 0,4 )%. 

Ta.d.lDma 3. CetJ:emm H cpe,ItHRe MHOJt8CTB8HHOOTllI .P°- , W- l'I 'S -M8-

SOHO:B, odpasonammx B .rc.· 12c.- B ,JL-\Jp-cOY,ll;al)BHIUlX lIPllI 
P = 40 I'&B/o 

Bsam.r>,11;al0Tmte Pe30HaHO n. ~ • ...u.cf 

!Jt- i2c. .Po 0,53±0,05 79,5±7,5 

VJ 0,52±0,06 78,o±9,0 

~ o,Q5±ri;04 7,5±6,0 

.Tt:- Vp po 0,6s±ci,I4 21,7±4,6 
w 0,6o±o,I8 19,7±5,6 

£ 0,22±0,09 7,2±3,0 

B 'l'a(Smme 3 llpe,ll;C'l'SB7I8HH llIHKJWSJIBHLie cetJ:emm K ope,ll;HKe MHOZSCT

B8HHOCTJI .P~ • w- llI £ --MeSOHOB, odpasoBaHBIDC B jl·t2c_ llI .'.fC Vp
li8amtolt8ICTBKRX lIPH llIMIIYJI:&08 40 I'&B/ C. BH,ItHO, 'ITO llIHMllSHBHHe 08'18-

mm poXJtelllm _fJ"- JI W-MBBOHOB llpm,18:pHO O,ll;HBaKOBLI B 31:-J.2(-K jI"Vp-
comapemmx, K8K STO HM88T MBCTO WISI ImOH-HYKJIOHHHX BBaHM0-

,11;elc'1'Bd. ~:m'I ~ W- llI £ -MeSOHOB y'!8CT:& TOJll,KO TB MO,ll;H pao-

na,ll;OB, lIPllI ..c:>TOJ)HJC lIPOllIQXO,Jt}ff odpasoBmDie .rr--MBBOBOB, TO OKaBLIBaeT

OJI, 'ITO :s .'.TI..-12c. K :rc:vp - OOYJUll)eHIUlX (32±3)% llI (3s±6)% 31.·-MB
BOHOB ~8TCJl OT paOlISJtOB _p°... , u,. JI :t -MeSOHOB. 8TJI ,naHHLI8 

YitaBLIBam.Ha ,ll;OummpyJJll88 odpasoBSmle peSOHaHCOB B SJtpoH-Sl,ll;epimx 

lIPOitBCC~ IIpH BHCOKHX 8H8pl'JIUIX. 

HCCJI8,ll;OBaJiao:& SaBJIIOJDl)OTJ, .JtmPI>epe~HOl'O C8'18mYJI odpasoBaHWI 

..f0 
-MSSOHOB OT RBSJU)aTa ll0ll8pe'IHOI'O mmyJII,Ca. 3ItCll8pll!MeHTWl:&HLI8 ,ll;aB

HK8 xopomo OllllICLIBall'l'CJl (p)IJ,!Y'JlOI 

__L_ ol€:(j°} _ .i\:e.-13P} 
6".,. olP_.2· - ' (6) 

B ItO'l'opol sHatJ:eHD:e 11apaMBTpa B pmmo: B = 2, 7±0,3 (I'aB/c)-~ 

B = 3,o±0,4 {I'aB/c)-2 a B = 2,7±o,4 {I'aB/o)-2 ~ .'.JCp-, '.Kh.-
JI .n.·11c -BsaJD«>,ll;BICTBd COOTB8TOTB8BBO. 8TH SHa'lemm OOBII8Jt8,m' C 

]WDDDGI I lIOJIY'leli!iliMl'I IIJlH .u;pyrll 9H8_pI'.WIXo 
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Ha pno. 4 IIORaSaim paOIIp8,IteJI8HM p0
-M880HOB IIO .KB8JU)aTY IIOII8-

petm0l'O m,myJILCa 1I,1ISt ltp- , :rc.- 12c- H .'.JCVp-OOY,Itapemnt. B:l'OllIO, 11'1'0 

oe'ieHHe odpasoB8lmll .l-MeBOHOB B MHOI'OJ!YMOHHHX coY,Itapemmx ~T 

P2 . 
0 YB8JIH'i8mI8M .1. • 

TSKHM odpasoM, paOIIpe,IteJI81mll _p° -MeSOHOB IIO KBa,lij)aTY IIOIIepetmo

ro m.my.,rr,oa npm.repHo O,Itlma.ROBH B IIHOH-HYK1IOHHHX :e: IIHOH-yrJiepo,wmx 

BSW!MO,neitoTima:x: IIPR m.myJu,ce 40 I'8B/o. 
0 

3amrnm.10CT:E, ,ItR(fqlepe~oro 08'i8lmf! odpasoOOHM _p -MeSOHOB B 

.:n:-p- , 3t•l2c-a Jt-~p- COY,Itapemmx OT IIpo,ItOJI:E,HOft dHCTpoTH IIpRBe

,It8Ha Ha J)RO. 5. B odJiaom (fillSI'MeHT~ Mm118HK ( ~ ...... cf. ~ I,2) 08'i8Hlm 

p 0 -M830HOB B 3t.-Uc._ :e: .3'CYp -Bsamro.nettc'l'BZIDC (SOJIJ,me, 'i8M B 

!fC.-p- OOy,Itapemmx, a B odJiaoTR qiparMaHT~ .n,--MeBOHa ( !1.......s.~3,2) 
C8'i8HH8 /-MBSOHOB B MHOl'OHy.MOHHHX coy,napemm:x: 0Ylll80TB8HHO MeH:E.me. 

! 
si-... 
llll"' 

ti'lt+ 

t+ 

,or,&/, 
• :,:-p 
• r•c 
6 ,:-~, 

i 

~s w·· u .:1r ... 1 

PHo. 4. 
Paonpe,neJiem,;e p0 

-MeBOHOB no 

KBa,lij)aTY nonepetmoro m.mynoa. 

IlpiiMHe JIHHH:e: - pesynTa'l' aIIIIpo

xo~. 

~ 
~~ 

• !ll'"p 40iiBlo 
• !1':4'C 
l> !l'~p i 

i+=t 

t:i'1 i ! i ~ O I I i ~ I -4 - -2 - a ~ 't" 
·1,8 ·0,8 ·0,2 t,2 2.2 5,2 i,,2 5,2 6,2 'f..c 

PRo. 5. 
Paonpe,neJiemte _p0 

-MBSOHOB 

no IIpO,ItOJI:E.HOtt dHO'l'poTe. 

0 
.AHBJms .nammx IIO ope,ItRatt MHOZ80TB8HHOOTK .fl -MeSOHOB.B paMRaX 

ooHoBHHX .ItRarpaMM 103ap1t0Bo! Mo.n8JIK noxasHBaeT, 11To B TL"12
c...:e: ~:rc:vp

ooY,ItapeHHIIX Bepo.HTHOOTH B88m10,IteftoTmm JJ.BYX .KBaPKOB HEUI8T8Dlt8l'O 

Si:.--MeBOHa pamm 0,2I±0,I3 :e: 0,64±0,22 OOOTB8TOTB8HHO. 

B 'i8TB8J?TOI rJIBl!e HSyqae'l'OS MeXaHHSM odpasoB8lmll JIJIJ,ll,0.P,ymtwt i:m

OHOB B IIHOH-HYK7IOHHHX BSam.to,neito'l'mVlX. Kalt dwro noxasas:o, B odJiaoTB 
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qiparMBHT~ HEUI8'1'a!Jlt8r0 rm:oHa po~eTCII MHOl'O peBOHaHOOB, II08TOMY 

OHR MOry'l' dHT:E. KOTO-rmw<&m'. Jm.ItBPYmtm: ImOHOB. B Ra'i8CTB8 JIH.ItRI>yID
IllHX npmmMalOTCII ImOlill C JC,;:,, 0, 4. 

)lnlI BWICH8HM BOIIpOOa O 'l'OM, JlllJI8JO'rCJI Jill M880HHH8 pesoHaHCH 

C .f0 , :r , g ) KCTO'<IlllIIt8M,I Jm.ItBPYmtm: IIHOHOB, dWIH nsyqelill oneK

TPH arplle.KTHBHHX Maoc M (~ t .'.JC:. ) • B peruanmx: 

5C p-+ 3C.~ + .Tl."± + X (40 raB/c), (7) 

-+ 4- r..--st p -.:re~ -t- :JL-+ -+ X 

rp - ,::,,r·.x 
16 r.s/, 
X~>O,, 

(IS I'8B/o), (8) 

Ha pHO. 6 IIO.Ka3aHO pacIIpe,IteJI8HK8 

IIO 8qxp8R'l'HBHOtt mcce M{.TI.t.TI:") 
~ .3t-+p-B3ruIMO)te!cTBHI C 

h..± ~ 6 npn I6 I'8B/c. Bimao, 

~ m:xJ 
11TO B B'l'OJ.l OJIY'iOO OT'i8'l'JIHBO IIpO

JlBJIBDTCJI Cm:'HEUIH OT j"- H f
M8BOHOB • .AHaJIOI'RlllW! Rap'rBHa Ha

dJ.ID,naeTca: 1I,1ISt paonpe,neJielilllt no 

Bqql8R'l'HBHOtt moce M ('.R~!K ... ) 

! --... 
j 1500 

! 
j 

I 

SDI I 
~5 ◄,a ◄~ ~o M (r,s) 

P.e:c. 6. 
PacIIpe,It8JI8lm8 IIO arpl)eR'l'HBHOit 

mooe M<.1tt~t"l. 

O'l'M8TRM, 'ITO IIpH onpe)teJiemm cpe,wmx MHOX8CTB8HHOCT8:lt Jl830HaH

COB yqHTW38Jlll0:E. HCRWK8HRII ~KI:onl, OimCHB8.llltHX peSOHaHCH (BW(M)) , 
' CBIISaHHl,18 0 BH60poM ~ ImOHOB B codHTmt. Ilpn TaR0:11 IIpOtte,ItYpe 

M8JIH8 MaOCH B paonpe,neJiemm \3W(M) )tOJIXHH 6HT:E. IIO,It8.BJI8HH • 

SxonepHM8HT8Jil,HH8 paonpe,It8J18HWI IIO Mt5t.t Tl?) aIIIIpoKcm.mpoBa-

JllIO:E, 0 yqeTOM odpa30B8HH!t .P°- , ~- H ~ -pesoHaHCOB. IlOJiyqemme 

IIJ)H BTOM pesynTaTH IIpHB8,It8lill B Tad.lnme 4. TaM Jlt8 IIpe,ItCT8.BJI8HH BeJIK

-qmw; OTHOmeHWI lll'IOJia .Jlt,-M830HOB, odpaSOB8.HHlDC IIplI pao~ peBOH8HOOB 

( .PO , :5' , ~ ) , R me IIOJIHOM;y lll'IOJIY { £ ) • Bll,U;HO, 11'1'0 B .'.JL:p- B ~ p-
ooy,napelm!IX IIpH .rs H 40 I'8B/o npm,f8J)HO (50-60)% Jm.ItRPYlll\HX ImOHOB o 

sap!I.ItOM, IIpoT:e:BOIIOJIOltHHM sapll,IIY HEUI8Tamtero IIKOHa, odpasymOJt np:e: 

. paoII8Jt8,X J~ ' 3- H 8 - M8SOHOB. J!lWJpYDJlH8 IIHOHH TOI'O l!t8 aaPf{.lta, 

KaK :e: y H8.118Ta!Jlt8r0 rm:oaa, B (I5-20)% OJIY118.8B Jl()lt,ItaIDTOJt OT paOII8JtOB 

8TllX pe30H8HCOB. 
CJie,nyeT OTM8THT:E., 11'1'0 0 YB8JIK'i8HH8M .:c<.'.Ki,) ,ItOJifl mmRPYDit1DC Im:0-

·HOB, odpaso:sammx: O'l' paona.ii:oB peSOHaHCOB, paOT8T. B ~+p -coy,napemt!IX 

IIpH .x{5L1.,) ~ 0,6 OltOJIO 80% ~~-M880HOB H 30% .'.fC.f-MeSOHOB po,it.1(88T-
I 

'OJI IIJlK paoIIaJta .f'?. , 5- :e: 8 -MBBOHOB. IloaTOMY np:e: onpe)teJiemm 
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CTPYKTYPHHX <WH~ KBaPROB B a,?U>OHax. H3 paonpe;a;8Jlemnt ImOHOB no :r. 
an:e,tG'eT yqz-rimaTI>, 'ITO oyilleOTBeHHWI 11acu aTHX mi:oHoB odpasyeTo.s: npit , 
pacna.n;e peaOHSHCOB. 

Ta~ 4.Cpe;a;HHe MHOZ80TB8HHOOTH peSOHSHCOB, odpasoBa.HHHX B .TC•p:. 
H .'.n:-p - B3aJIMO;a;elCTBJIIIDC llPH mmy.,n.oe 16 H 40 ThB/o 

PesoHBHo .!JC +p-.Tl.~ + X .Tl.. p-.:it"i. + X 

po 0,19±0,02 0,5r±o,05 

.j. o,os±o,02 O,IJtcl,05 

8 o,or±o,or o,04±o,03 

E o,22±o,02 0,59±0,06 

.:n:-p-.'.K~-1-x -~fC-p--TLt -1- )( 

po o,r3±o,o3 0,44±o,II 
5 0,04±0,02 0,12±0,00 

€ o,rs±o,03 o,so±o.n 

Jiwm llOJIY'l8HH K09~8HTH ;a;BOIHol Heynpyrol nepesapg;a;im ,wI.fI 

ImOH-ffYR1IOHHHX H llHOH-yrJiepo;a;HHX BSamt>;a;elcTBd. Om[ onpe;a;eJIHJDtOI, 
Kalt .ltOJIJl 006HTHI, B ROTOPHX 9JI8K'l'pneo.Kd SQ.PH.It OSMOI &Heprztmol BTO
PiAllOI 1lQCTHilH OTJlll'la8TOR: OT saPH.JtQ nepmrororo 8,lij)OHQ Ha ;a;Be e,Iti!Hltl:tH. 
0Ita9EUIOOI,, 'lTO SHa11emte K0Sqqmo18HTOB .ItBOIHOI Heynpyrol nepeaa:pll.lUtH 
yu8HI,llla8TCJI O pooTOM .:c. JI[ an:ado SaBHOKT OT THII8. MmlleHll (npo'l'OH BJIH 

SI.JtPO yrJiepo;a;a). 
B 3altJI1l118HD $:PMYJD[pOBSHH OCHOBHH8 peSYJU,TQTH ;a;HCC8J)'?~OHHOI 

padOTH: 
I. C Y.118,0THeM aBTOpa dWI llOJIY1i8H H npoSHEUIHSl!pOBaH dOJil,III()I 9KO

nepmreHTaJII,HHI MaT8:PXEUJ:, OOOTOJml]i[I HS ~ 36 THO. B88lM>;tt8IOTBd St-
M890HOB IIpH HMIJYJII,08 40 I'aB/o O llpoTOHSMH, Hel'l'poHSJm H Jl,lijl8MK yrJie
po;a;a. 

2. IloKaSaHO, 'lTO OBOIOT:sa MHOl'OllJllOHHHX CHOT8M {r-n..3t) onpe;a;e,m
ll'l'OJI alfxI,eRTHBHOI MaOOOit H lll!MOM.ImOHOB B OJllOT8M8 H an:ado SaBHOJl'l' OT 
ee saPH.JtQ H Tmia Mmllelm ( p, I'\.) • Ha KOTOpol OHJll P01l:'JJIHOI>. Ymmep
CSJII,HM 4x>PM2 SamtOHMOOTH H8HHBap]IISHTHOl'O ;a;mMJepe~SJII,HOl'O oe11eHH1t 
odpaso:samm (hJ'C)-oHcTeM OT nonepe1lliol sHeprm,; odyOJJ:oBJieHa mamnm 
odpasoM :X:BpaRTepoM O;a;H01laOTJAHHX JrIHXJmSHBHHX Oll8ltTpOB llHOHOB. 

+,;r±)-3. Ilpu aHEUIHse paonpe;a;eJieHd no alfxI,eKTl'll!HHY MBoom1 (!j[-.:11., OJIO-
TeM odHapyzeHH alfxI,elt'l'H :eH'l'eN13pe~. KOTOJ;)H8 do,ree SHa1Dl'.reJWJ;H ~ 

(5C·.:n:•)- , 1l8M ~I ~•r,+}clicTeM, 1lTO Y>llHO CBIISB'l'I, 0 pa8HHMB: Me:x:8-

HXSMBMII odpaso:samm .:rrt - 11 .:re- - 1488OHOB. Had.lm,n;eHH mrrepflepeH-
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IOIOHlIHe ItOPP8JISimm Tpe:x: TOllf,It8CTBemm:x: llHOHOB, ROTOPH8 H8B03MOJEHO o6'L!IC
HHTI, TOJII,KO BRJia,D;OM .Jn3YX11SCTH11HHX KOppElJI.IIInlll. 

4. Onpe,neJieHH HHRJIDSID3HHe ce11emm odpaso:aamm: Mesommx: pesoHa.H
coB ( .f'0 

, W , ~ ) B llHOH-HYRJIOHlIHX 11 llHOH-yrJiepo;a;H!DC B38llMO;ttelCTBH
JOC np:e: HMllYJIJ,Ce 40 I'aB/ c. IloKaSSHO, 1lTO oe11emm polt,11;8.Hml f ~ H w -
-MeSOHOB npm.repHO O.u;miaitOBli, 1lTO, corJiacyeTCSI C npe;a;cKasamieM a.ztIJ,RTHB

HOit KBapKOBOI MO.!(eJIH. B llHOH-HYK1IOHHHX H llHOH-yrJiepo.JtHH)C coj',!(apemmx . 
CYll!80TB8HHaJI ,!(OJIH. 5l.--M880HOB (25-35)% SIB1L!I8TCSI npo,IJYKTBMK pacna,D;a 
p"- • w- . K :r -pesOHSHCOB. 

6. Hs711eHH .nmfxpepeHitlm,1II,Hli8 ce11eHWI /-MeSOHOB, odpasoBamm:x: B 
3e,- N- , 3t-12 c.- H !:fCVp - B8am.ID.1(8ICTBHIDC npH P = 40 I'aB/c. Pac
npe;a;eJielmJI _p°-MesoHoB no KBa,D;paTY nonepe1IHoro m.mynca CJiado sami:
CSIT OT Tli!'.lla Mm118HH. 06HapyxeHa pa3H8JI 3amtCm.!OCTI, OT npo;a;OJII>HOil: duc
Tl)OTH C0118Hl'Ilt o6pa30BSHWI- f 0 

-M830HOB B :fC-p- • !JC." 12C- H .1-C-\Jp -
coy;a;ape:mmx. . 

6. YCT8HOBJI8HO, 1lTO B llHOH-HYRJIOHlIHX COj',!(apeHlmX dOJII,lllast 1lSCTI, 
Jill,Il;HJ)YJll IIHOHOB SIBJISl8TCSI llpo.rtYlt'l'aMit pacna,D;a _p':. ' :r- H 8 -pe-
30H8.HCOB. IlpuMepHO (50-60)% .lIK;a;Hpyl!Jll IIHOHOB ( .::x: ::::. 0,4) c sap!l.!(oM. 
IIl)OTHBOnOJIOZHHM sapir,ny HaJieTamtero llHOHa,H (I5-20)% .lllJJtl{pYJ(lltHX llHO-
HOB c TeM xe sapg;a;oM 06pasyeTCS1 np:e: pacna.n;e .l'- , 'J- H 8 -Meso-
HOB. 

OcHoBHHe pesynTaTH ;a;HCC8PTSIOIK onydJIHKOBaHH B CJie,eyl(lltmC pa

doTaX: 

I. AHreJIOB H.C., I'pmmm B.r., KBaTa;tt38 P.A. 
HCCJI8.1(0Balm8 odpaSOBSHWI MHOr0IIHOHlIHX CKCT8M B SamtCm.!OCTH OT mt 
nonepe1lHHX m.myJII,OOB B .'.IT.-p - BSam.«>.1(8itCTBJIIIDC npH P = 40 ThB/o. 
IlpeIIpuHT owrn:, PI -I2IIO, }Jy6Ha, 19?9; flqi, 30, I52? ,I9?9. 

2. AHreJIOB H.C., I'pmmm B.r., KBaTa,D;38 P.A. 
Hs711eHH8 CBOIOTB MHOrollJllOHHHX CHCTeM, odpasoBS.HBHX B .'.fCp- H 
.'.Jt-n..- BSam.r>;a;eil:OTmmx npH P = 40 I'aB/o. 
Ilpenp:rmT OHHH, PI-I26I9, ,1Jydna, I9?9; fl~, 31,640, 1980. 

3. ~OB H.C., I'pmmm B.r., KBaTa,D;Se P.A • 
OdpaSOB8.Hlt8 moron:e:ommx OHCTeM B llHOH-HYRJIOHHHX coy;a;apemmx npg 

P = 40 I'aB/c. 
IlpeIIpHHT owrn:, PI-80-141, }Jy6Ha, 1980; fl~, 32, I342, I980. 

4. AureJioB H.C., I'pmmm B.r., KBaTa,D;Se P.A. 
Hcan:e;a;o:srume o6paso:samm p 0

- a w -MBSOHOB B llHOH-HYRJIOWWX 
B8am.!0.1(82CTBKIIX IIpH P "'40 I'aB/o. 
IlpenpuHT OIDlli, PI-80-3??, ,1Jy(SHB, ·I980; fl(.11, ~, 1539, I98I. 

5. AHreJIOB H.C., EOJiea o •• EOJI,n;ea-B •••• ~. KBa'l'a,D;S8 ·P.A., ••• , Kl7I.!(a-
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meB B.C. HoCJie;a;oBrume po~emm Mesommx pesommcoB B IIHOH-yrJie'
po.D;HUX B38llMO;a;ei1cTBHIDC IIPH P = 40 ThB/c. 
IIperrpIDIT mum, PI-80-537, ,1J,y6Ha, !980; H~, 33, I546,I98I. 

6. rpmmm B.r., KooTa.i:t3e P.A~. Cm.wt JI. 
liHRJII03lIBH0e po~eHHe M030HHHX pesoi:raHC0B B MH0I'OHy-KlI0IUWX B3am.!O

;a;ettCTBWIX .:iC-MesoHon c R,r(paMII yrJiopo;a;a rrpH P = 40 ThB/c. Ilperr
PIDIT OIDilI, PI-8!-59, ,1Jy6Ha, I98I. H\I!, •~, !265, I98I. 

7. Be1mep JI., I'pmmm B.r., KaaTB,2{3e P.A. 
l:ICTO'llmKII JIIWlpynqx,c IIHOHOB D .JCp~ H JC p - B38.HMO,D;ei1CTBmtlC 
IIPH I6 ll 40 ThB/c. Ilperrpm{T o:mm, PI-81-429, ,1Jy6Ha, 198!. 

8. AHl:'eJIOD H,C., Axa6a6.RH H.O., I'pmum[ B.r., 'KnaTa,J:!30 P.A. 
lfcCJie;a;oBrum:e sqxlJoRTOD T~8CTBeHHOCTH IIHOHOB, o6pasonamwx D 

:rep - B3aIIMO;a;ei1cTBmDC rrpil P = 40 ThB/ o. 
Ilperrp}tHT mum, PI-81-47!, ,1J,y6Ha, I98I. 

l'yKOIIHCI, llOOTyrrwia B H3,ItaTeJII,Qm OT,IteJI 
I9 SIHBaPJl !982 ro;a;a. 
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