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B nocnemme ro,JU,1 npoQeccu MHOllteCTBBHHoro POJltltBH1lll ~POHOB 

npH CTOJIKHOBBHWIX qacT:r;m BHCOKRX 3HB°prRtt HHTBHCHBHO HSyqaioTCR 

KBlt aRcnepJIMeHTSJIJ,HO, Trut H TeopeTzqecRH. 3TH npoQeccu mITepec

HH,B nepByD oqepe'Ab, TBM, qTO JIM8HHO OHH npH BHCOIUIX H CBepx

EHCORHX aHeprHJix RBJIJIJOTCR 'AOMHmIPYIOIIIHMH, OcHOBHJ,le pa6oTH no aTOH 

TBM.aTHRB Hs-sa TPY'AHOCTBH 3RCnepW4eHT8JlbHOH MBTO,IUIRJI nOCBRUIBHU 

npBJitMYlllBCTB8HHO HsyqeIDW B3aHMO'ABttCTBHH, B ROTOPHX o6pasyDTCR 

3ap!DKBHHHB qacTHQU, CnpaBB,ItJmllOCTb TBX MH HHillC TBOPBTHqecKHlC 

MO~enea ta:ia:e npoBepsetos, B ocHOBHOM, axcnepHMeHTanbHWlH ~au- -

HIDIH no po:K,IteHHll sap.Hlltemwx qacT:r;m, 

B CBR3H 00 CBOlltHOCTbll 8HanH3aMHoroqacTHqffHX npOQBCCOB npH 

BHCOIOJX aHeprliUIX BO B03pacT8HliieM 'AOnH npoQeCCOB C qffQBOM HBHT

paJlbHJ,IX BTOpBqHJ,IX qacT.HQ 60BblilB .ztBYX CYIIIBCTBYDlllHB .IIBTO,JU,1 HCCne

'AOBaHWI noKB. He noSBOJIJmT nonyqzTE, HHqJOPMa.QHIO O BCBX BTOpR1rnhlX 

qacTHQait.Il03TOMY !J.P()'AOJ.OltaeTCH nOHCK Y'A06Hott napaMBTPH3~ xa

pmtTBPICTHR OTOJIRHOBBHBfi,· 

IlPmntBIIHaJlbHO HOBHM no~XO'AOyfI/ R npo6neMe zsyqeHllll MHOro

qacTll'llllHX npOQBCCOB RBMBTOR HCCBB'AOBaHBB T8K Ha3UBaeMHX mIRJII0-

3HBHHlC peaRQHI ( B TBPMHHMOrHH wettHMSH/2/) , nO'A KOTOpmm no.:. 

1UIM8DTCR TaRHB j;)emtQHH, r'AB HSMBPfll)TCH na_paMeTpli TOnl>RO HBROTO

PHX BS BTOPIAIWX qacTHQ, 

Cettqac CYlllBCTBYBT 'AOBOnbHO MHOro MO'Aenett ,IUIJI OllHCaHBR MH0-
/3 4/ · /5/ 

ZBCTBBHHUX npOQBCCOB: OTaT.HCTHqecRHB' ' 'MYnLTHllBpmpepHqecKHe ' 

~par.MeHT~OHHU✓61 H T,Il, 

B nocnemme ro,JU,1 6naro'Aapg pru:loTau E.1.wettH6epra H .n.c. 
~BpHaBCROro"4/ IlORBHnHCb HOBHB B03.IIOJltHOCTH B OllHCamm MHOlltl!CT-
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BBlllWX: npOQBCCOB C noMOllll,lO CTaTRCTHtlBCKOil Teopmi: IloMep8Hti;YKa!~ 

HacTO.IIIUWi·~ccepT~ nOCB.lllUBHa RCCJIB~OBBIDW npOQBCCOB C 

60JI1,moii MHO..'ltBCTBBHHOCTL!O ( n.± ~ 5) B Ji'-X - CTOJIKHOBBHWIX 

npH HMIIYJILce P=40 r;n/ox:) H HeKOTOpHM MeTomrqecKRM·nonpoc!lll 

o6pa60TKR C06HTllll, saperncTpllpOBBHHNX: B JtBYXMBTPOBOtt n.J)OnBHOBOtt 

llYSHPLKOBOil KBMepe OHml (.IlTIIK-500). axcnepHMBHTaJILHHe .ItBHHHe 

8H.9JIHSHPYJOTCJI B PBMRaX CTaTllCTHqecKOil TBOPD IlOMBpaHqyKa. 

~ 

JlaccePTaqruI COCTOllT HS BBB.ItBHl'!ll,.qeTHPBX rJUm ll SaKJIDqea:im. 

B nepnon rJiane .naeTca o6sop aKchepJWeHTaJILHHX: .naruwx no 

MHOXBCTBBHHOMY o6pasOB8HRD '.JZ ± - .l,tBSOHOB B Ji-J{ - H f {'-Bsruwo

.ItBHCTDIDIX: npH 3HBprRR nepnnqaux qacTRQ E ~- 7 raB.aitonepIDAeHTaJIL

HllB .naruwe Cp8BHR118.IOTCH C npB,ItCKaSBHIDIMlI HBKOTOPHX TBOPBT.INBCKRX 

MO.IteJiei!. H aMimpnqecRRMH <Ix>PMYJI&m. 

Bo n;:opoi! rJISBB ll:8HO KpaTKOB o:imcrume SKcnepRMBHTa.nI,HOil 

YCT8HOBKR. B § l 3TOH rJIBBH 0llHCHB8lOTCH KaHaJI ll nyqOK OTPRQa.TBJIL

HHX :J: - MBSOHOB, B 3TOil xe rJISBB ( § 2) pacCMOTpeaa o6wWi 

CX:BMa .l{Till{-500. 
/7/ . 

.IlTIIK-500" HMBBT pa6oqnn o6'beM 500 JIHrpos, ~JIHHY 215 CM, 

WRPHH.Y 65 CM :a rJIY6IDiy 43 CM.KaMepa COCTOllT KaK 6H llS .ItBYX no

JIOBHH, TaK KaK RMBBT JtBB HBSSllllCRMhlB OHCTBMH qlOTOrp.ponamm. 

Ilepnyn noJIOBIDIY KaMepu qlOTorpapRpyIOT qioroannapars 1-'.3, no:-, 

PY!O nOJIOBIDIY - q>OTOrumapaTH 4-6 • .KaMepa paooraJia B wrHHTBOM 

nOJie MEII'Hnra Cil-4U 71.cpe~uee auaqeBHe uanpneuuocrH wrBHTHoro 

nOJIH B pa6oqeM o6'beMe KaMBpH OOCT8BW!O 15,5 THC. apcre~,MaK-, 

CRMaJll,HWi HBO.n:HOPO.n:HOCTL ~ ± 15%/B/. Jn'DK-500 6HJia H~OJm~-

Ha nponaHOM CJ H8 (nJIOTHOCTL B pa.Cloqnx YOJIOBWIX .f =0,43J:O,OI 

r/cM3). · -

x) KaMepa ll.TllR-500 OOJIY'IaJiacL B llY'IKB oTpRQaTeJILHHX JmOHOB o 
HMllYJILCOM (40 ± 0,24) Thn/o YCROpwreJifl IHIBa,r.Cepnyx:on. 
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lfsyqeHHB nponeccoB MHOl!tBCTBBHHOro POJK.ItBHIDI qacTHQ npH BHCO

KRX aaeprWiX: o6uqao CBHSaHO C HB06X:O,nl!MOCT:E,lll perllCTP~ BOSMOX

HO 60JI1,wero qHCJia HBilTpaJibHHX'.If-MeSOHOB.~ noBHWBHHH aiW}BKTRB

HOCTH perncTp~ BHCOK03HBprH'IHHX t -KBBHTOB B nyshlpl,KOBhlX 

RB.Mepax: QBJIBC006pasHO npHMBHHTl, XH.ItKOCTL c 60JI1,WOR IIJIOTHOCTl,lO 

JUlH noMemaTL B KBMepe IIJla0TllHKY 118 TrultBJIOro MaTBPllaJia. 

Haim 6HJI npe~ozeH cnoco6 paaue~eHHH nJiaCTHHKH H3 CBHHna.IlpH 

npoxoQeBHH qacrHn qepea nnacruaxy qacr1, nx nperepnesaer HeynpyrHe 

BSBRMOABRCTBIDI.HanpHMep, .ItJifI CBllHQOBOll IIJiaCTIDUW TOJill!HHOU 2 x0 

cx0 
- pa,ItlUlQROHHrul .ItmHa) . ~ 3,5% Il-MeSOHOB DHCOKllX 3HBP-

rni!. llCllHTHB8JIT Heynpyrne BSaHMO,IteiiCTBM.BHYTPR llJI8.CTllHKR, 

0CT8Jll,Hrul ,ItOJlfl qacTRQ nperepneBaBT MHOrOKpaTHOB pacceRHHe B BHXO

~T RS llJlacTBHKll co CMBWBHHBM KOOp.ItHHaT.B pesyJILTaTB noJIYqaeTCR,. 

qro oJie,n qacTllttli KaK 6H cocToHT :as ,ItByx:·qacTeil: o.n:aoii - .no 11 JU,lY

roii - 3a nJiaC'.tKBltOl,1 a MBJKJtY HHMll HMBlllTCH HBllSBBCTHHB CMBlllBHHH 

R yrOJI li:lSJIO.Ma. 

H&m npHMBHHJICH MBTO.It, B KOTOpOM npH onpe,nBJIBHHH napaMBTPOB 

CJIB.ItOB qacTRQ, npoXO,Itf!Wli:lX qepes llJlacT:wncy, :a:cnOJILSYBTCH BCH 

.ItmHa CJie,Ita T8lt, qTO TOqHOCTl, B onpe,neJIBHIDI napru.teTpOB CJIB,JtOB 

OCTaBTCH noqTJi:l TaKOtt,KaK_ ecJIH 6H llJia0TllHKR He CYWBCTBOBaJIO, 

MeTo.n OCHOBaH Ha qHQJlBHHOM HHTerpli~OBamm YPSllHBHIDI .ItBBB

HHH sapruiteHHOli qacTRnli; TOP~OS.IIIUBll cpe~e19•101 c ,no6aBJIBHHB.14 

JUJYX HOBHX napaMeTpOB: CMBlllBBllJl KOOp~HaT li yrJia pacceHHIDI npB 

npoxOJK,ZteHllll qacTKQ qepes nJiacTli:lfiKY/iI/. 

~ riponepKR MeTo.na 6HJio 06pa3osaHo no 200 .1(:. MeSOHOB 
~ ·-· . -

npx HMllYJl:bCaJC I; '.3 • 5 I'n/c. CHMaJia OWIH oOpa-

30BaHH TPBKR (nJiacTliHKB. He CYlllBCTBYBT) C noMOlllbD nporpaMMH reHe

PaitmI ~HKTHBHHX TPBKOB F I C T I V /I2/ li o6cqnraHH no npor~ru.i

Me rEWHT. 

5 



C_pe.xume 8Ha'leHIDI HMIIYJ!liCOB reHe,PlI,POBSHHLIX 'lacT:HQ, HJC OlllH-
2 . 

60K H .f x }j ll,PHBB.IteHLI B DB.PBHX T.PBX CTOJI6nax Ta.6.lnmH l • 

3aTBM C DOMOWliID cne~aJil,HOn n_pone.ItY.PH B·n.i:ionecce reHS.PattHK 

Tp8XOB Oun CKO~enHpOBaH HCXYCCTB8HHHI 34Jip8XT nnaCTHHXH,T.e.cMe

weIDie KOO.PJU1H8.T H H8MeHBIDie HaD,PaBJleHHJI.IlOJiy'leHHUe T.PBRK 6HJIK 

o6c'lllTBHH .ltBYWI cnooo6&m: 

l. KaK o6H'lHUe T,PeRK, TO BOTl, 688 Y'l8Ta e@leKTa nnacTJIHRH 

(oMeWBHIDI KOO.PJU1HaT H yr.na H8JlOMa). C_pe,mua:e 8Ha'leHR/l Ji:tMill'Jll,COB, 
2. 

HJC OlllH60K lI .:f xj n,PIDlB.ItBHLI B 4-6 OTOJI6nax Ta6Jl.!. Ta6.n.l no-

Ka8HBaBT, '!TO o_pe,ItHHB 8HEl'leHIDI CWll,HO ,PSSJIH'lBDTCJl no O,PaBH8HlD) 

C .PBHB e nOJiy'lBHHUMH HCTlIHHLIMl! 8Ha'leHWlMH T.PBKOB' a OWH6RK :rna

'lRTBJlliHO YBBJIK'mBailTOJl. 

2. C nOMOWl,Kl n_pe,ItJIOlltBHHOro MBTO,Ita.C_pe,mua:e 3Ha'leHJIJl na_pa

.MBT.POB T,PBKOB ll,PHBB.ItBHLI B T.PBJC noc.ne.mua:x CTOJl6nax Ta6Jll1Wi l. 

B.r.Iwo, wo.xo_pomo BOCCTBHOBJlBH!i ne_pBOHa'!aJil,HLIB, HCTHHHHB C.PB.It

HHB 8Ha'leIDm na_paMBT,POB T.PBKOB, a 01JIJl6RH C,PaBIDDW C OIIIll6RBMJII 

o6H'lHUX T,PBKOB • 

B § 3 r.n.2 HacTOJllllBH _pa60TH H8Jl0llt8HLI .ItBHHHB no H3MB.PBIDm 

MBI'HlilTHOro DOJ!Jl B KSMB.PB H on_pe,Ite.nemm onTH'lBCRKX KOHOTaHT 

.IcrilK-500. 

TpBTl,Jl rJiaBa nooBJtmeHa OIIIIC8lillll D,POOMOT,Pa qJC>TOr,P$ii,oT-

6o_pa, HSMB.PBHRJI H o6_pa60TKH sa_perHCT.PH.POBaHHLIX co6HTd c no

MOUll,ll COOTBBTCTBYDWBR CHCTBMH n_por_pruw. 

Il_pOOMOTp qx>TOOHHMKOB D,POBO.JtWICJl Ha 60Jll,lllHX ll,POOMOT,POBHX 

OTOJlax B!C-1 H BlC-2.Tl,lHllt.ItH Dl,)OOMOT,PBHO OKOJlO 21 000 0TB.PBOqx>

TOrl,la4}RR H Hail.ItBHO 3 175 Ji- JV -BSaHMO.ItBiiOTBHii. Hs noJllloro 

'IKOJla ( 3 175) co6HTd 6HJl0 OT06l,)8HO no Onl,)B.ItBJlBHHUM Kl,)HTB.Pl'ISIM 

l 120 OJJ3'laBB O 5 ~ n ± ~ 12. 
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Ta6Jmt:ta I 

T~eD, ae nl)Ox0Jt1DUHe TnRttW nnovnTTamt.rR 
ILllSCTKHB.Y Pac11eTH Clea :vti:eTa aqqiex- Pacti:eTH no aameM;Y .MBTO.lU' 

TlilBHOCTB nna0TBHR11 

,I 2 3 4 5 6 7 8 9· 
<P> <AP> <Xi.> 4P> <AP> <.)(2 > ..::p;;;,- <.&P> .2 

· MaB/c · MaB/c X) MaB/c MaB/c XJ MaB/C MaB/C L)(.x/j> 

I003.4I 52.I5 I.I2 1275.20 66.64 7.36 1007.77 48.34 I.43 
..... 2976.00 172.60 I.58 5247.50 369.00 I4.24 2973.00 155.65 I.II 

5045.4! 322.26 I.03I 9273.30 II48.60 I6.67 5I33.4I 476.36 I.035 



li3Mel)eHWI co6HTHil BBJmCI, Ha IIOJIYB.BTOM&'ax TWia IIYOC, pa-·" 

60TaxJUU!X Ha J.IliWm C IDCM-4. 06cqeT HSMBJ.)BHHHX TJ.)BKOB IIJ.)OBOJtWI

CH IIO IIporpaMMe rE<XLillT"IO/. Pe~YJloTaT~ l'BOMBTl)}IqBCKOil.l)BKOHCT

l)YKUHH CJlB,ItOB qacT:im S8.Ill!CHB8JlliCo Ha Mal'HIIITHHX JlBHTax III BH,Ita.Ba

JmCo Ha IIeqan. 

B Jia6opaTOPIIIIII BHCOKIIIX aaeprlllii OIDIH cOSJtBHa Ha JISUKB <WPT

PAH nporp&!Ma IIOJIHOro o6cqeTa co6HTrul - OT l)BKOHCTJ.)YK[till( KOOp

,ItlfHaT ToqeK .no IIOJlllqemm ~snqecK!IIX pesy.m.TaTo»fIO/~:na.cRcTeMa 

IlJ.)OI'J.)BMM IIOCTOJIHHO pacnmpJIBTCH III ·COBepmeHCTllYBTCJI; 

HHor.na BOSHHKSJOT TPY.ItHOCTH IIJ.)III rBOMBTJ.)}IqBOKOM BOCCT8HOBJ18-

.HIIIIII IIJ.)0CTJ.)8HCTBBHHbllC KOOJ.)ltlfHaT HBKOTOl)HX CJlB,ItOB • .IlBJIO B TOM, qTo 

IIJ.)O.ztYKTH J.)B8.Kql!:l.l 8JlBMBHTal)HHX qacT:im Ill)III BHOOKIIIX 8HBJ.)rWlX B 

60JiolllllIHOTBB CBOBM Il0Jlllq8l0T 60JiomyD 8HBJ.)l'HD H JIBTJIT B YSKOM KOHY

oe BIIBJ.)8,It. 0KasH:aaeTCJI, ~O CJlB,ItH HBKOTOJ.)HX qacTmt HB · RMBDT xapaK

TBJ.)HHX IIJ.)HSHB.KOB ,OTJ!}Iq8J0111KX I/IX .ltPYI' OT .npyra: b' - 8JlBKTl)9-" 

HOB, BTO~}IqHHX B38HMO.ItBilCTBIIIil ,pacIIS,D;oB III T.,It~,III 06Hal)YlKIIITo BIII

SYWll,HO HS06J.)8lltBIDtll'QIUmX H TBX XB CJlB.ltOB Ha J.)a3HHX CHHMKax 

CTBl)BOIIapH HHOr.zta HBBOSMOJKHO. IlpO~B.ztYpa BHSYaJll,HOro IIOHCKa COOT- ' 

BBTCTBYDlljllIX CJlB.ltOB Ha J.)a3HHX CTBJ.)BOCHID4KBX OTillD4aeT MHOro Bl)BMe

HIII Ill)H IlJ.)OCMOTl)B ~MoMOB H IIISMepemmx co6HTrul. 

B OB.HSH C 8THM HBMK Ha 6ase IlJ.)Ol'J.)&IM .r:Emw.r 6HJI COS,ItaH ,D;O

IIOJIHHT8JloHHli 6JIOK "MATCH", OCYll!BOTBJUmllj!IIR IIOHCK IIJ.)OB~ K8ll!,lt0-

ro HS HBO.ItHOSHaqao-oIIpB.ztBJlliB.MHX CJlB,ItO:a1W. 
MBTO.It IIOHCKa IlJ.)OBKUHil .ztaHHoro OJIB.zta COCTOHT B OJ.)8.BHBIDm: 

BOCCT8HOBJ1BHHHX IIJ:)OCTJ.)8HCTBBHHHlC KOO.P,ItHH8.T 8Toro c.ne.zta.IIo ~TO

rpaqJHJIM IIBp:aoro, BToporo H Tl)BToero·o61>eKTHBoB (wm 5-:ro,6-ro 
' . 

H 4-ro) .IlpH STOM, BCJm Mhl HMBBM JtBJIO O IIO.ItX~ IIJ.)OBK~ 

Ha :acex: Tpex ~TOI'J.)aqJWlX, TO IIJ.)OCTJ.)8HCTBeHHHe KOOJ.).ItHHaTH,BOCCTa-

8 

HOBJIBHHHB IIO OHl!MltBM,H8IIPHMBP, Il8l)BOro H BToporo 061:>eKTHBOB, 

BOTBOTBBHHO, .ItOJI%Hli -OOBIIa.ItaTo C COOTBBTCTBYIOll!KMK KOOl).ItHHaTBMH,. 

BOOCT8HOBJIBHHliMIII IIO Omn.utaM IIep:soro H TJ.)BToeroo61,e1tTHBOB.F.cJm 

xe COBIIa.ItBHWl HBT. TO Ha KB.KOM-Jm:60 HS 061:>BKTHBOB Heo6xomwo. 

IIepeiiTH K o.ne.ItYJJIIIBM3 OJie.ItY H IIOBTOpHTo IIponepKY.TaKHM IIYTBM 

HYXHO IIBpe6paTo BOB BOSM0'1Hlie KOM6HH81\HH Ill)OBK'!Utli,IIOKa HB 6y.zteT 

HWBHa HX COBOKYIIHOCTo, COOTBBTCTBYDll!aJI Oill)B.ltBJlBHHOI ,ItOCTOBep

HOOTH. llcHO, trrO T8.KOil MBTO.zt IIOHOK8. OOOTBBTCTBYillllHX Ill)OBKUHii 

ro.zteH JIHI111,.B TOM c.n;yqae, eoJm ~Torp$ponaHHe o,ItHoro H Toro 

xe 061,BKTa Ill)OHSBO,ItHTOJI .MHHl!IM3M Tl)B.Mll 061:>BKTHBaMH. 

Ilo.ItIIporpru.wa·MATCH n ~HT BHSHBaeTcJI YIIPB.BJIJIDll!eil IIpor

pBMA1ott. IlocJie ocy~eOTBJlBHWl IIepe6opoK BCBX c.ne.zton, HSMBJ.)BHHHX 

Ha Tpex IIJ.)OBK~X C IIJ.)8.BKJ'll,HHMIII HOMBPB;MK CJIB.ItOB,OKOHqaTBJIDHHil 

J.)BSYJILTB.T pa60TH IIO~nporpruow:MATCH IIBl)e.ztaBTOJI B IIJ.)orpaMM,Y 

r~w.r. 

B 8TOil XB l'Jl8llB ( § 4) pacOMaTpHBaeTCJI OIIJ.)B,ItBJlBHIIIB IIapa

MBTJ.)OB COB.ltHHBWWX CJlB,ItOB qacTHU, HSMBJ.)BHHliX B J.)a3HHX IIOJIOBH

HalC .ItBYDABTJ.)OBOi IIJ.)OIIBHOBOI Kml8J)H.,luIJI pJI.Ita sa,naq,BHIIOJIHJIBMHX 

c IIOMOll!DD Jl'l'IlK-500,He06XO,ltHMO IIOBHCHTo TOqffOCTH B OIIpe.ne.neHIIIIII 

HMIIYJll,COB qacTHU H yrJIOB BHJleTa/IS/,~o. KBR IIJ.)8.BHJIO,OBJISSHO C 

yBeJIH1lBHIIIBM HSMBJ.)JIBMOil .n.nHHH CJ1B,Ita.Oco6eHHO 8TO OTHOCHTOJI K 

qacTHUB.14 O 6oJiommm: mmyJio08Mlll.F.cJIH BSSlUlO,ltBliCTBHB IIJ.)OIIISOIIIJlO 

B IIBpBO:l.l (IIO IIY~) IIOJIOBHHB KSMBJ.).11 H HBKOTOl).118 HaJ!l60Jlee 6HcT

J.).llB qacTH'tUI YlllJIH BO BTOJ.)YD· ee UOJIOBHHY, TO ~.na IIOBHmBHKS 

TOqffOCTH OIIJ.)B.ItBJlBBHJI xapaKTBJ)HOTllllt 8THX 8HeprHqffiilC qacT:im HB06-

XO,ltWtO HCIIOJll,SOBaTo BCD 1f,1IHBY o.ne.na HS o6en IIOiOBHH RBMBJ)H. 

0.ztBSitO :as~a H8JlH1lltJI HBY~BHHHX l{Qlt8Jt8~I4/ IIJ.)H BOOOTSHOB.ne

mm IIJ.)OOTl)SHOTBBHlWX KOOp.ztHHaT .nne 11acTHUH O.ItBOrO H TOI'O lite 

OJie.zta 0Ka8HB81>TCJI B 60Jll,llllUlOTBB QJIYqaeB OMBll!BHH!il!K H IIOBBPHY

TID01 ~pyr OTHOCKtei»HO ~yra. 
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-~·, 

·MBTO~ OIIl)B~BJIBIDm naJ.)WlBTJ.)OB COB,l:tHHBBHHX CJIB'AOB a.HaJlOI'Rqea 
. ~ 

MBTO.JU>' llJ.)HMBBBHHOM.Y. llJ.)ll OllJ.)B'ABJIBIDJll llaJ.)W4BTJ.)OD CJIB'AOB qacTHQ, 

nJ.)oxo,ItlilllHx qeJ.)es nJia:oTmncy,nouemeBB3n B JlTilR~5oofIII. 

CJ.)e.mme saaqemm m.lil3JII,CoD neJ.)BlflmlJX qacT:au, noJiyqemrue no 

H8111BM3 MBTO.JU', COCTaBJIIIDl' (40.49±2.43) I'trn/c.3Haqe.1me m.lil3JII,ca 

neJ.)Bll'llOli qacT.mv,i, nsMeJ.)emtoe HBSSDHCRLWM cnoco6ou no naJ.)a~eT

J.)aM MBI'HllTHOit OllTllKH K8.HaJia, COCTSDJifIBT (4Q±(}.24) raB/c. 

B rJiane 4 llSJIO.lKBHli llOJiyqeHHHe J.)08:YJIJ,TaTH no llCCJIB'AOBBHIDO 

npO'C{BCCOB C 60JII,WOH MHO.lKBCTBBHHOCT:&D ( 11.t. ~ 5) 'J[ -j( -CTOJlKHO-

BBHli✓I5,IG/. 0KoaqaTeJI:&HO 6HJIO OT06J.)8HO 686 BSamAo.zteilcTBd c 

nJ.)oToHo.M II 259 cJiyqaeB c HefiTJ.)OHOM. Hlm6oJiee. IIOJIHBH HH4JOPMBmm 

IlOJiyqeHa O CllOHCTBax BTOJ.)ll'llliX Jc- - MBSOHOB, Ta.K Ka.K Bee llTO

l)B'IHHe OTJ.)HQaTeJIJ,HHe tiac'l'.mv,t ll no~aBJifIDWBM 60Jll,lllllHCTBe .IIBJIIDJTCJI 
r:- - . 
Jt -MBSO~&m.qTO KacaeTCJI llOJIOXHTeJI:&HHX qacT:RU ( ll npe~OJIO.JKe-

Hllll, tITO K08qqillUHBHT nepesal)JUO.UI llJ.)OTOHa ll HBfiTl)OH - 0.36),To 

llJ.)llMBC:& lll)OTOHOD cpe~ llOJIO.JKllTBJlI,HHX Jt -MBSOHOD COCTaBJI!iBT np:a6-
Jlll8llTBJI:&HO lfff,,/l?/. . 

B Ta.6JIJmax 2 1/1 3 llJ.)llBB~BHH CJ.)e.mme SIIaqemm llOJIHHX m.lil3JIJ,-
. ! 

con ll Jia60l)aTOJ.)HOtt CllCTeMe KOO~aT (JICK) H CllCTeMe 'C{BHTJ.)a Maeic 

(CUf,1)X) .ItJIJI lif lI '/l- n - D38mlO'ABlicTD:afi C J.)a8JlllqHQj! MHO.lKBCT

DBHHOCT:&D. 

Hs Ta6JI.2 H Ta6JI.3 Dw:tao, trro n 7i- lY - CTOJIKHOBemmx 

c 5~ n!.~ 8 CYIIIBCTDYDT DliCOROaHeprBTR'ilWB ·ft±. -14BBOHH. 

. IlpH H8111RX 8HB1)rWIX .ItJIJI llTOl)R~X qacTR'C{ HS Ji-f-BSaHMO- ' 

'ABACTDllil., BMBDWRX HMIIYJI:&C P-i, ... ~ IO ran/c' OTHomeHRe ql{QJia 

OTl)R'C{aTBJI:&HHX qacTR'C{ K ql{QJiy llOJIODITBJII,HHX l)SDHO l. ?±Q.l, a 

,ItJlJI ~-~ ij 20 ran/c - 2.6±0,_3.B :Ji.h - CTOJIKHOBBHl!JIX 8TH 

]!e.mrnnm paBHH I.8±().2 .ItJIJI-. P,.<K ~ ~o ran/ca 3.5±0.5.,.ItJIJI 

x) BeJillimHLI co SBBS'AO~Ofi OTHOCJITCJI K C.'[{.M. 
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Ta6.mrut1 2 
r.- -

./l f - BSa:aMOltBHCTDWI (ThB/c) 

MBolltecT-
< ~aEi'>?r+ 

c:::.p ') - <- P>r,t BBHHOCTL 
/\06 Ji. . JI 

6 8.49±Q.l4 5.l5±Q.20 0.?88j;0.02l 

8 s.24<>.15 3.9?±<).18 0.648,±0.019 

IO 2.84±().18 8.05,±0.i8 0.596,:t0.030 

12 2.58,±0.23 2.86,io.26 0.559,t0.036 
. . 

Boe 8.23I±Q.085 4.I92±Q.IOI O.G?I±0.012 

~~ 

:Ji"-n - BSBDO'ABilCTBHJI (ThB/C) 

MHolltecT- <P. '>t LP. '?~- ~P~..>nt BBHHOC'l'l, /t.0.b Jl ACH> )~ 

5 4.BOj;0.82 5.88±().,_85 0.81±0.04 

? 8.5?±<).28 8.?5,t0.2? 0.62,t0,03 

9 2. 86,±0. 23 s.03;±0.25 0.56,±0.08 

II 3.13;±0.69 2.87,±0;82 0.52,tO.OB 
..;. ... .. . . 

Bee 8.8I±Q.I? 4.40±<).18 0.66;t0.02 
. 

II 

! <" p,._;,.- -
JI 

0.813±0.25 

0.68¥.023 

0.61~.026 

0.562j:0.040 

0.69?±Q.OI3 

~ P-" /J[-

0.8?±0.04 

0.6¾0.04 

0.62,±0.04 

0.4Bj;0.05 

0.?2j:0.02 



~c: K :>, 20 ra:e/c. 3Tn HMil3JU,CHllB lCal)a.KTBl)HCTillW BTOl)MHHx·'· 

'lacTB:q B )(-;{ - CTOJIKHOBBHWIX C. n+ ~ 5 YR83!:IB8lOT Ha B.ll,ltBJIBH-

HOCTI, ( "Jll:fJUfl)Y!OljjliX") x) '][- - M830HOB ,-Ha COXl)8.HSHli8 IIBl):Bl!'iHliM 

'Ji -- MB30HOM 3Ha'IlITBJII,HO.ll JtOJili 3HBl)rmr. Qiulaxo BJllilllm:e " Jll:fJUfl)YJ0-

111ero" x- - MB30Ha Ha CIIBRTl) BTOl)RTiHI:lX 'lacTB:q YMBHbmaeTCH C l)OC

TOM MHOJ!tBCTBBHHOCTH. 

B1'!HCJIBHHll8 Cl)B.JUmB 3HatJeHH.a: R03q$mRBHTOB HBYIIl)yrooTR ,ItruI 

){-If_ B3aHMO.ztS.llCTBR.ll Ill)ll liMIJYJII,OB.IIBl)Bll'm:Oro IIHOHa 40 ra:e/o C 

n t ~ 5 IIO qlOl)MyJIB 

K :: 
Ea - Ei. 

Eo 
r.zte Et> - IIOJIHM 3HBl)rHH B JICK, E i. - 3HBl)rHH OaMO.ll 8HBl)rRtJ-

HO.ll 'lacT:imu 01)8.ztH BTOl)lltJHllX OTl)HqaTBJibHliX 'lacTB:q,IIl)HBB,ItBHli B Ta6-

JIB:qax 4 H 5. 

Ta6Jllma 4. 
A- p - B38HMO.ztBiiOTBHH 

Vl± 6 8 IO l I2 .u,m :eoex JI-1> 
<. K> 0.?6.±<).0I 0, ??,±0.0I o,8I,±0.02 jo.80,±0.02 

<. 

0. ??,±0.0I 
. 

~ILQ 

:}[- n - B38HMO,It8HOTBWI 

n:- 5 ? 9 II .u,m B08lC 1f-n 
K> 0.?4,±0.02 O.BQ±0.02 O.BI±<).02 0.86±<).08 O. ??±<).OI 

x) C_pe,ItH l3TOJ)ll'mLIX 'la0T~, 06J)a30B8HHHX: B HBYDJlYI'lllC Hamro.zteito-r
BHHX: IllIOHOB C HYRJIOHBMH DJ)H BliCOimX 8HBJ)I'll.fIX,HMBll'l'oa tJaoTKQS, 

ROTOl)lie OTJ)BWITCSI COXJ)SBHTI, 8HBJ)I'Hll H HBnJ)aBJIBHHe .ztBDBHllli DBJ>
BH'lHOro IIHOHa.Taue tJaCTHt!H D.l)HW!TO Ha3HBaTL JlllJtll.PYlllllDIH• 

12 

.KaR BH,ItHO RS Ta6JIB:q 4 H 5, .ttruI n-t ~ 5 ,ItOJISi 8HB.PrHH,IIBl)B

.ztaBaeMrut IIBl)BRtJH.llM IIHOHOM 08.MllM aHeprR'lHl:lM OTpB:qaTBJII,IWM ImOHOM 

R3 .ztaHHoro B3aRMO.ztBRCTBWI,YMBHl>maeTc.a: H83HatJHTeJII,HO O l)OCTOM 

MHOJltBOTBBHHOOTll. 
. ,-, -

B Ta6JIB:qax 6 n? npmie.zteHH ope,mme aHa'lBHHH nonepetJHllX 

( P.1. ) n npo.ztom,Hlix (P 11 ) HMIIYJII>COB (JIOR) .ttruI .rr,r - ll lt- -Me-

30HOB, od_paaOBaHHliX B !rJ( - BSB.HMO.zteiioTBWlX .Pa3HOH. MHOJ!tBCTBBH

HOCTH • 

. Ta6..:!!!Ya 6 

'Ji-p - B3am.tOJtettoTBwi 

n:: 6 8 IO 

~ p.l. ~+ k>. ?72.tO. 008 : 0.8'79±<).09 0.362.t0.0I3 

<:'. P,, 1· S.42 ± O.I4 3.-I8 .± 0.16 2.?8 ,±0.18 

-<P.~-• .l. '.It 0. 856.tO. 008 o. 866,±0. 009 0.33?,:t0.023 
-..::P.,. ~ 

It '.1[ ~.IO i 0~20' 3.92±·0.I8 s.oo :i: 0.18 

'l'@.:mm,a."? 

'7i-n- B3a.:e:MO.ztBHOTBHH 

Ylt 5 : ·? .. , 9 

~fl.>n-t- o.a?3±0.0I5 0.369±<).0i8 0~350±<).0IS 

< P,,7nt 4.?4 .±<>-~ 8.51 ± 0.28 2.82 ± O.GS 
< A_>"Jt- 0.8'7I±().OI4 0.336±().0!5 0.829_!6~015: 
< p.·;,,.- 5.83·± 0.35 3.?Cf+' Oi2'7'2.9? + 0~25 ~.. - -

12 

0.335.t0.018 

2.53 ~ 0.23 

0~326:±<).018 

2.81 ± 0.26 ,. 

.:, 

II 

. 0.347.±0;033 
. . . 

3.09 + 0.69 ~- ~ . ~.~ , 

0~283.±().031 
t~ro .:!: o.32 

.'~•t·'t.--

.Ha Ta6~ 6 H? BB.IOIO, tJTO C l)OOTOM J.IHOJltBOTBBHHOCTH l)Ol!Jtlm'.-
• J- ,, -:._. •- ,-. -•""'-;; ~,; '::,c .;~~ •• ,.;., *•• _., •• ; ':'•:r-~~j '!.!, _,: ~ 

OIHXOH tJaanm.c_pe.mme ssa~e.H:WI IlODBJ)BIDWX m.mynLOOB_YMBHI,maDTOH 
. . -, i-~ ·. '"I':'. ,:-,..._;-..,_ ,· ,· •· .. ~,I..~- - :~-- _-,,,.-~!-':/.:. ... 

H83HatJHTBJIJ,HO, B TO D.PBMII RBR O.PB.ztHHB 3Ha'l8fllI:ll Ill)O,ItOJII,HliX l!MIIYJIL-
.,.. ,•· •. • ·• '· "~1.,· -~~ ,~";&-~ : ~-- ':' .. ~,-; ,.; • ......~ -~· 
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COB (JICK) CYIIIBCTBBHHO 88BHCHT OT ni:. , TO ecu, OllCTJ)ee YM8HJ:,

W8XlTCJi C J)OCTOM MHOJltBCTBBHHOCTH. 

B § 6 qeTBBJ)TOil rJlaBll pacOM8.TJ)HB8XlTCJi HMJlYJIJ:,CJWe :e: yrJIOBlle 

pacnpe,JteJ18HBH Bcex llBOHOB,H OHH OJ)8Bimll8!lTOJi C Bllll0,Jt8MH OTaTHCTH

qecKOff TBOJ)lim IlOMBJ)aHqyK/4/. Pacnpe,JteJleHBH BTOJ)~X 9i'"--M8SOHOB 

no nonepeqJWM HMIIYJIMaM np:e: aHepr:im 40 raB c 11± ~ 5 xopomo on:e:cu

BamTca CTaTHCT:HqBCKOil TBOJ)Heil, H np:e: 3TOM T8MII8J)8.TYJ)a pacn~a 

CHCTBMll COOTBBTCTBYCT ~ 137 MaB. PeSYJIJ:,TaTU aitcneJ)HMBHTa np:e: 

3HBJ)rlim 40 raB ~ rt-p - BSBHMO,JtBilCTBwi C .MHOJlt.BCTBBHHOCTI,D h±~6 

OJIHSKB K pesyJ11,TaTaM.,noJ1yqeHJWM ~ rr- J) -BSal'IMO,JteiiOTBwl np:e: 3H8J)

rim 25 ra:1181• 

Cpe)U{HJI 8Hepr:e:a BTOJ)ll'DlllX Il-MBSOHOB npH H811Jli1X 8HBJ)r:e:HX 

( P,rt. ~ En-i ) CM. Ta0Jl.2,3) sHaq:e:reJ1I,HO npeBwuaeT npe.1tcitasuBae-

.MYD BBJIH'll!HY ( EJi ~ 0.43 raB) CTaTHcTneoKoA Teop:e:eil."41.:no ro-

11opHT O TOM, trio ,Jt8llte npH OOJIJ:,IIIHX .IWOXBCTBBHHOCTHX ( nt_ ~ 5) cy

mecTBYllT HBOTaTHCT:HqBORH o6pasOBamwe (".1.lliUtHJ)YJlllllilBh) llBOHli BllCO

KOil 3HBJ)rim.IloaTOyY paonpe,1teJ18HH8 no nOJUWM II npo,JtOJII,HWl JD4IIYJIIi

C8M .BTOJ)~X qaoT:i,m Hey~OBXBTBOpxreXI,HO OllHCllBaeTCJi CT8.THOTHqec

KOA TBOJ)HBil. 

B § 7 STOA llB rJlaBll aHaJIJl[SHJ)YllTOJi J)a8Jlll'Dlll8 KJ)HT8l)HH Bll.ltBJlBHBJI 

".1.lliUtHPYDIIIHX" qaoT:i,m B Il - J/ - OTOJIKHOB8HHHX O Vlt ~ 5. 

"JlwJ:>YDDIHe" qaoTHW,J BHJteJISlllTca no O.JtHOMY HS Tpex nap8MeTl)Oll 

/19,20,21/: 

l) no ,JtOJIB YHOCJDIOil neJ)llJrAHOA 8HBJ)rHB; 

2) no MHHID48,lll,HOM,Y yr1I3 llllJl0T8 D JICK; 

3) lIO MJl[l{HN8J11,lf0.IIY nBJ)8,Jt8B88MOMY Kll8.1tl)8TY qeTHJ)BX-HMlIYJlJ:,08. 

PBBYJIJ:,T8Tll HSMBJ)BHB!l eTerpam.HHX 8H8l)r8TRBOUX ClIBK'l'J)OB BTO-

J)BtmliX sal)SlleHHHX mroHOll as IC ti -11smwo.1teloT11d on+ ~ 5 nl)ll 

8HBJ)I'DI 40 ra11 B JICK IIJ)B,JtOTSBJlBHH B8 J)JIIO.I. H3 J)HO.I lllll.1tHO, qTQ 
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11 :paJioae E i ~ O.I25Er ( E i.. - IIOJIHWI aHe:prWI llTOJ.)RtIHOil 

tJaCTRWl, E,1 - IIOJIHWI aHeJ.)r:im IIB:plllltIHOH tJ:acTRWl) ltJ1Ji 5 -, 6-;'· 
7- H 8-JiytJ:BllHX 3ll83~ Ha6JID.ItaBTCH H3M8HBIDI8 ll xo~e SHBJ.)rBTHtJ:BCKO

ro CIIBKTJ.)a, T. e. ll~B.11HXlTCJl ~J.)YDIIIHB ti:acTmtH (E i. > O.I25Er). 

YrJIOllHB J.)8CIIJ.)8~8JIBHHH ~J.)YDWHX IIHOHOll ll C.'[t.M. KOJIJIHMHJ.)Olla

HH ll HaIJJ.)allJIBHKll IIB:pllHtJ:HOrO II - - M83OHa, T. 8. OHR IDJBDT IIJ.)~BJI 

no yrJiy :aHJieTa O. 7 < Cos Bi < I.O. · · 

B Ta6JIHtte 8 IIJ.)llllB~BHH CJ.)e~e 3Hati:eHHH IIOIIBJ.)BtJ:HHX mmyJII,CO:B 

~J.)YIOIIIHX tJ:S.CTHQ, y~O:BJIBT:BO:psilOIIIHX O~O:BJ.)BMBHHO YCJIO:BHHM 
·11-

Ei ? 0.125 E1 R 0. 7<C u.S Si <'. I.0 IIJ.)H J.)a3JmtJ:HHX MHOXBCT-

:aeHHOCTHX, 

Ta~a 8 

n t. I . .:::._ p,L ;,'-,.- J <. P1 > rc+ -
5·. 0.500j;0.039 0.446,±0.030 

6 ' 0.524±().025 0.510±0.025 

7~ 0.586j;0.056 0.40-Ij;0.036 
' 

8 o;G4D.±(l.oss 0.492,±0.032 

9 o. 476,±0. 042 0. 549±<). 027 

IO 0~521,±0,042 0.633;io.093 

CJ.)allHBIDIB Ta6JIHtt 6, 7 n 8 IIOKasHBaeT f tJ:TO CJ.)e~e aHatJeHHJI 

IIOIIBJ.)B'lHHX HMIIYJILCOll·· ~J.)YDtlillX II-M83OHO:B :a QBJIOM 6OJILWB, tJ:BM 

ltJ1Ji llCBX IIHOHOll. 

qTO6H IIJ.)OllBJ.)HTL llO3MOltHOCTL O~J.)a3O:BBHHJl ~J.)YDllllX tJ:S.CTHQ 

ll J.)83YJILTaTe J.)S.CIIa.zta 6osommx J.)83OH8HCO:B, 6HJIH lISY'iBHH CHCTBMH 

+ -
Il IT - M83OHO:B ll J.)S.CIIJ.)B~BJIBHIDI HX aqxpeKTHllHHX uaoc, COOT:BBTCT-

llYDWHX Mace B f d - MBSOHa. IlJ.)H 3TO!.l 6wro 06HaJ.)ylltBHO. tJ:TO ~J.)Y»

mne ID10Hll J.)a3HOro 3HaKa 3a~a AlOryT 06J.)a3O:BaTLCH :a ~ IO% CJIJ-

tiaen :a H3Yti:aewu J.)eaKQRHX OT _pacna.zta . JO 

- M83OHOll, 

:,. 16 

! ,. 
I ;1 

~: 
I 

n-P ... 40 M/t 
n-(2034) 

p• =0.540 ! 0.009 

:;~ r,,:::::C:C::::~ ....................................................................... . 

11!'. 

/} 
Ii ft 

~·· ~}: 
:,:•· 

0. 0.5 t.O 1,57]""'p•r,i1, 

WP ... 40 hlk 

n+ t 1aa2 J 
'f =0.579t0010 

11~. f::::::::::::::::::\s;::: .. = ............. ................................................... . 

o. 0.5 1.0 1.5 2.0 P' r.c/, 

,.,.. t 
PRo.2. PacIIJ.)8~8Jl8HHJI IIOJIHHX JIIMlJYJll,OOB Jt - -MBSOHOB B CQM 

IIOOJIB ·aolUll)'iBHlill Jm,ltH,Pj'llOIHl[ tJ:S.CTHt{, CWIOWHWI R,P:HBBSI ,PS.CO1DI

T8Ha IIO qJO,PM,YJIB (I). 
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B sToLi lite naparpaqie npHBOJUITCSI i:tamrae 06 o6pasoBamm "1rno6a

pu" D.++(I236)·IIOKa58.HO, tiTO B ( rv 15-t-18)% II- p -B38ZMOltBii~T;_ 

BHH lll)H :RMeyJll,08 nepBHtIHOrO llROHa 40 rsn/c MOltBT o6pa30BaTLCSI 
J\ +-t 

nso6apa u (I236). 

B STOfi lite rJlaBe npHBO,ItRTCil pesyJII,TaTU SKCll8PHMBHTBJll,HliX JlBH
+ HllX llOCJle HOKJlll'!8ID11l BllCOKOSH8PrR'lliliX II -M880HOB (npoJlYRTU 

A++ + . 
pacn8,11;a HBKOTOl)llX HS06al) ,!J (1236). a T810ltB II- -M880HOB OT 

pacn8,11;a fa H JIHltHl)YDIIIRX qacT~ ·R3 II-;{ -B38l!MOJlBfiOTBd.Pe

SYJIDTaTU sKcnepmaeHTam.HUX JlBHHlllt Cl)aBHHBSJlTCJI C BUBO.ItaMK CTaTH

CTH'!BCROfi TBOl)HH IIOMB1)8.H1GRa. 
* 

Ha l)HC.2 ll0Ra38.HU l)aclll)BJlBJIBHWI llOJIHUlt JDIIIYJll,COB p -OC-

TeJll,HblX II± -MBSOHOB B CUM.KplitBUB Ha STHlt l)HCYHRaX l)acO'lffl'?SHli 

no q>Ol)MYJI/41: " ( p")2 
d t{ (P ) 'J 1( V => '(I) 

rite 

Ha; 

cl PK = ( :zf}3 e 2 m(I-+ {'7mr- I 

rn - MacOa, a,.,. - BHYT,PBHHHll CTaTHOTH'!BORHA BBC II-MBB0-
0:11 

2: =IIT; V - o6'I.eM, a T - TeMnepaTypa 11acn8Jla oHoTeMU. 

PesyJIDTaTH annpoRCHMattml SK0ll8PHMBHT8JILHUX l)a0I!p8JlBJI8HHI STKIOI 

KPHBW4H npHBBltBHll B Ta6JI. 9, rJlB J( - '!HOJIO OTBII8HBA OBo60JlU. 

Ta.6.mnta 9 

THn OTOJIRHO- · THn '!acTH- 2 =I/T ··yJJ/ 
BBHWI nu 

II- p n+ 5.45±().IO 45.8/26 

:rr 6.00_tO.io 60.3/2? 

n+ 5.28.±0.19 20.1/25 
n- YI Ii 6. 16,±0. 20 38.9/20 

Rax BHltHO HS l)H0.2 H Ta6JI. 9, q>Ol)MYJla (I) ,y,ItOBJIBTBOl)HTBJlh-
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HO OnHCUBaeT pacnpBJlBJIBHHB IIOJIHllX HMIIyJILCOB OCT8JILHUX BTOPII'!HUX 

II-.MBBOHOB. 

Cy.MMB.pHUe yrJIOBUB pacnpe.zteJieIDIJI OCT8Jll,HllX II-MBSOHOB B CUM 

6JmBRH K CHMMBTl)H'lliliM. 

B Ta6~e IO npHBe.zteHll opeltHHe saa'leIDlll noJIHUx (CUM) H no

nel)e'llilix HMIIyJILOOB OCT8JILHHX nHOHOB H KO~BHTOB HBynpyroCTH 

Sa BH'!BTOM JmltHl)Y!OlllllX '!aCT~ JlJlSI pa8Jm'!HHX SHa'lBHHfi Yl ± • 

~a_lQ 

ht. < Pj(>?l± - < 8:>11± <(_ K > 

5" 0.661,±0.023 0.343,t0.012 0.664±().018 

6 0.610,±0.012 0. 333,±0. 006 0.698_t0.0II 

? 0.523j;0.020 0.3I8_t0.QI2 0.?45,±0.020 

8 0.544,±0.0II . 0.333±().006 0.?14±<).014 

9 0.542,±0.026 0.314_t0.0I3 0.?96,±0.022 

IO 0.519,±0.015 0.32?_t0.009 0.?61±<).018 

JlJlSI BCBX 
n-p 0.563.±0.00? 0.331,±0.004 O.?I5_t0.008 

JlJlSI BCBX 
0.5?5,±0.013 0.324±0.00? 0.?13,±0.012 n- ti -

. 

Ta6~a IO llORaSUBaeT, tiTO cpBJlHHB SHa'!eHHSI CpaBHHBaeMUX BB

JIH'!HH B npeJ:teJiax OWH60R OJlHHBKOBH. 

Ha pH0.3 llORasaHU CYM.Mal)HSB l)a0lll)B.ltBJIBID11l llOIIBl)B'lHUX HMIIyJll,

COB OOT8JIDHUX nHOHOB.Cw:IOlllHM KpHBM - l)BSYJILTaT pac'!eTa no qiop-
/4/ 

MYJIB d. JI (Pi_) . 3/:;_ _ a.1. p.L 
. d Fi = A i. R. . e . <2> 

r.Ite A.l. - HOPMHPOBO'!Hllii MHOl!tHTBJIL, a..!.: I/T. -
PesYJII,TaTH annpOKCHMBinm SKCnepHMBHT8JILHHX JlaHHHX no q>Ol)MYJIB 
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· PRo.3. 

~;\ , ..... 
··••" :::::~ 

mm ...... 

l~i1 

0-P ... 40 r,1/c 

n• ( 3915) 
P. =0.328•Q004 

f 1c::::&,.__ -----··---
0. 0.3 M 0.9 - ll r.a/c 

t,::;: 

l}i 

, !!a_ 
i:;:; 

ts 

n-~ ... 40 ha/, 

TI' (1290) 
P, =0.324 t0.001 

~, ... , .. ,. 

Cy.MMapaoe paonpe.zteJie.HHe nonepe'll!oro llMllYJll>Oa ooTam.HNx 

IIHOHOB O KPKBOH, paoOtmTaHHO:l! no qJCIPMYJl8 (2) • 
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I 

/I 

JI 

(2) npRBBltBHH B Ta6.m~e II. 

Tun 
OTOJIKHOBB

HHJ! 

II- p 

I1-n 

a = I/T 

7.96±<).09 

8.26,± 0.17 

Taelmrua ;u 

YjJI 
34.5/28 

43.4/28 

Ila l)H0.3 H Ta6JI.II BH.ItHO, tfl'O qJOl)MyJia (2) XOI)Olll.O OllHOHBaeT 

3KOnBl)HMBHT8JU,HHB ,It8.HHH8 nl)H HOKJIIO'IBHIDI ~l)YJOllllIX tJaoTH(t H 

~~THit OT l)aona.zta :ascioap R f O 

- MesoHa. 

Ha l)H0.4 nl)B,ItOT8BJI8HH l)Mnpe.ztBJIBHH!l lll)O.ItOJibHHX H.MIIYJibOOB 

ooTaJibHHX II-MesoHOB as II-IJ - nsa.HMo.zteiloTB:itii.CnJiolIIHM KIJilllM pao

OtJHTaHa no (!)OPMYJI/4/ 
J N(f?.'t) A · 2 I/ YYIZ"t ( P,~)2 ( l::J J .,,..l- ( .-:,")2 ) 
'1 II - • e. . I + c; ,,, t. '" (3) --,---cl R - II .•. 

r.zte A - HOl)MHpOBO'IHHH MHOJKHTBJib, ~ =I/T. 
It 

PesyJll>T8TH amil)OKOHM8IlIDI SKOnepHMBHTaJibHHX ,ItaHHHX STOH 

RpRBOH np:e:BB,ItBHH B Ta6JI. 12. 

Ta6JIHita 12 
-

Tull O!OJlKHO- Tm! 2;,. I/T _11/1/ BBHHH tJ80THWi 

II+ 4.20:tQ.II 68.2/22 

rr P rr 4.46±0.II 76.2/22 
n+ 4.20±<).22 25.7/22 

U-h n- 4.52±<).21 46.5/20 

:ti 



rt 
mi 
~; 
'} 
t 

f~i: 
:: ~;; 

! Ii 
.:a-

WP ... 40 r,clc 

n-( 2034) 

°ii:=-0015:t0.013 

WP ... 40 r.1/, 

n• ( 1BB2) 
P,;=-0.09B:cO013 

.. .. 

PKc.4. PacnpeneJIBHHB IIJ;)O,llOJll,Hl:,IX lilMIIYJll,COB ~ z):r - MBSOHOB 

HS II - p -BSSHMO.llBliCTB:rul c n .?- 6. Cwlo1DHaa: KJ;)HBB.R: 

pacCtmT8lla IIO <I>o.P.MYJIB (3). 
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PesyJILTaTH rum_poKc:w.1~ noKasWJBIOT, qTo WYHKtum (3) Jiy'Il!le 

corJiacyaTCR C 8KCII8.PRMBHT8JILHl:,IMH CIIBKT.PaMll 6es yqacTIDI .im;nrpy!O

IIUIX: qaCTlfil R BliCOKO:rneprHqHl:,IX qaCTlfil OT _pacmmon H306a:D R f. -Me-

30HOB. 

Ifs 8H8JIH3a 8KCIIB:DRMBHT8JILHl:,IX ,llaHHl:,IX no MHOXBCTBBHHOMY :DOE

nemm qacT:im II:DR 8HB:Dr:im 40 I'aB,CJIB,llyBT, qTo IIB:DBHqffli8 qacTmti,i 

IIOCJIB B3aru.tO,ll8fiCTBIDI CT:DBMSITCR COX:DaHRTL HBll.PaBJIBHHB cnoero IIB:DBO

HaqaJILHOro ,llBHEBHRR, 8HB:DrRJO H sapim. 

0CHOBH1:,18 :DBSYJILTaTH H BliBO,llH, IIOJiyqeHHliB B HaCTOJIIIIBii ,llRCCB:D

T~,MoryT 6HTL Cq>O:DMYJIR:DOBaHH CJIB.JlYIOlllRM 06:DasOM: 

I. 11:DB.JlJIOXBHO :Da8MBlllBHRB nJiaCTRHKR RS TREBJioro MaTepn:ana B 

2- MBTl]OBOH. II:DOIIaHOBO:il IIYSli:DLKOBOil KaMB:DB c UBJILIO yBeJIRqeHIDI sqi

WBTRBHOCTH :DBrHCT:D~ BliCOKOSHB:DrHqflliX t -KBaHTOB R .llaH MBTO.ll 

BOCCTaHOBJIBHRR IIa:DaMBTl]OB CJIB,llOB sa:t)REBHHl:,IX qacTRU, II.POlllB.lllllHX 

qe:DBS nJiacTRHKy. 

2. Jl.,:ui IIOBlilllBHHR TOqHOCTH onpe,lleJieHHR Xa:DaKTB:DHCTHK 8HB:DrHq

Hl:,IX qacTHt.l OCYlllBCTBJIBHO II:DOr:DBMMHHM IIYTBM Ha SlJ/1 008,llHHBHHB IIB:D

BRqHl:,IX CJIB,llOB, o6_pasOBaHHl:,IX: B IIB:DBOfi H BTO:DOfi IIOJIOBHHax KaMBl]li 

(cmHBaa:e:e). 

3. Pas:tia60TaH MBTO.ll IIOHCKa COOTBBTCTBYIOIIUIX II:DOBKUH:il T:DBKOB 

Ha CTB:DBoq>OTOr:DapwIX T:DBX06'beKTHBHOfi OIITHKH.B II:DOr:DBMMY r:Em.11T 

BBB,llBH 6JIOK, OCYlllBCTB:llmlll!Hli IIORCK COOTBBTCTBYIOlllHX II:t)OBKUHli CJIB,llOB 

8THM MBTO.llOM, 

4. HsyqeHH OCHOBHHB XS:DBKTB:DHCTHKH Ir j{ -BSa.HMO,llBHCTBHll c 

MHOlltBCTBBHHOCTLIO 5~ n-t. ~ 12 IIl]H HMIIYJILCB 40 ran/c: 

a) OII:DB.llBJlBHa BBJIH'lll:Ha K08cplJHUHBHTa HBYII:DYrOCTR B n.7/ -CTOJIK

HOBBHHRX: C n t ~ 5.JlOJIR 8HB:t)rHH, H.llYIIlBll Ha 06_paSOBaHHB qacTID{ B 

u- ;{ - B3aHMO,llBHCTBHRX C 5~ n-t~ 12, 38RJI!OqeHa B II:DB.llBJlax 

23 



0.7~0.8 H B03J)aCTaeT_C J)OCTOM MHOltBCTBBHHOCTR 3aj)JDKBHHHX tJ:acT:im;-

6) CTaTRCTH'iBCKM TBOJ)Rll XOJ)OWO O:tmCHBaeT 9acnj)B,Il;BJ18HR!l no

Il8J)B'IHHX liMIIYJlbCOB BTOJ)H'IHHX 3aj)ruKBHHHX Il-MB30HOB.TeMIIBJ)aTyj)a 9ac

nan;a CHCTBMH nj)II 3TOM COOTBBTCTBYBT -~ 137 Man. 

B) CTaTRCTHtJ:SCKM TBOJ)Rll H8Y.JtOBJI8TBOpHt8JlbHO OllHCHBaBT 

J)a0Ilj)B,Il;BJIBHWl no nomu& il npo.n;OJibHHM RM!IYJlbCaM BCBX BT01)H"IHHX 

3apruKBHHHX II-MB30HOB • .Ecn tJ:aCT~. KOT01)HB CT1)BM!ITCH COX1)WillTli 

Hallj)BBJISHHB H 60JlbllllIHCTBO 3HeprlilI HaJIBTaJOlijBrO llHOHa. 

5. lfaytJ:eHH OCHOBHHB xap8ltTBPlICTHIW Jm.ItRi>YIDWlllt tJ:acT:im H 

YCTaHOBJIBHO: 

a) OCHOBHY!O ,IJ;OJI!O Jm.ItRPY!OlllHX tJ:acT:im B Il-;.f -CTORKHOBBHWlX 

COCTBB.JUUOT OTp:imaTBJlbHHB II - MB30HH ( ~ 45%) .B psme CJIYtJ:aBB 

~ IO%) JIR.n;R1)Y!OWRB tJ:a0THW1 MOI'YT 06paaoBaT1>Ca OT pacnan;a 

f - MB30Ha; 

6) cpamrne 3HatJ:BHWl nonepe'llWX HMIIYJlbCOB JllJ.ItllPYIDWRX tJ:acT:im 

B UBJIOM 6oJIDme, 'IBM .1tJUl BCBX II -MB30HOB. 

6. HCKJ.IIO'iBHHB JIH.n;H1)Y!OWRX 'iacT:im n tJ:a0TlIU OT pacnan;a HBKO

TOJ)HX H306a1) H p O 

.: MB30HOB B 1)a0CMaT1)HBaBMHX MHOlltBCTBBHHO

CTJIJC II - N - B3a.HMO,Il;BHCTBllli npHBO,ItllT It cymecTBBHHOMY H3MBHB

Hll!O xaprutTBPlICTHK BTOPH'iHHX IIHOHOB: 

a) yrJIOBOB pacn1)B,Il;BJIBHHB OCTaJibHHX llHOHOB B CUM 6JIK3lt0 1t 

ClIMMBT1)H'iHHMi 

6) K03~8HT HBYil1)YrOCTR MBHJIBTCJI HBSHa'illTBJlbHO R CJia6o 

3aBHCHT OT 'illCJia BT01)H'IHHX 3ap.lllltBHHHX 'iacT:im; 

B) cpe.mrne 3Ha'ieHllil nOJIHHX H nonB1)8'iHHX lIMllYJlbCOB YMBHb

lllaIOTCJI,H B npe.n;eJiax: Oll!H60K HB 38BHCJIT OT WlOltBCTBBHHOCTH. 

7. CTaTRCTH'iBCKM TB01)Rll y.n;oBJIBTB01)HTBJll>HO O:tmCHBaeT 1)ac

npe.n;eJIBHWl no noJIHWA,nonepe'iHHM H npo,IJ;OJibHW4 HMllYJlbCBM BTOPII'iHHX 
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·' ·) 

3a1)JDKBHHHX tJ:acT:im 683 yqaCTWI JllJ.ItllPY!OlllHX qacT:im·u 'iacT:im OT pac-

nan;a HBKOT01)HX R306ap H f O 

- MB30HOB. 

OCHOBHHB PB3YJlbTaTH HaCTOJIWBil pa60TH ,IJ;OKJla.n;HBaJIRCb Ha Me;;my

Ha1)0.n;HHX KOH~B1)BHURIIX no ~3~8 BUCOKHX aneprnil B AMCTBJ),IJ;aMB 

(I97I), Oxc~p.n;e (1972), EaT8BlilI (!972), ,l{y6HB (!973) lI ony6JIHKO

B8.HH B pa6oTa/8,II,I3,I5,I6/. 
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